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Degerli Okuyucular,

Gazi Saglik Bilimleri Dergisi’nin 2025 yili li¢lincii sayisini, yilin sonuna yaklasirken sizlerle
bulusturmanin mutlulugunu yastyoruz. Bilimsel iiretimin siirekliligi ve nitelikli bilgi paylagima,
saglik bilimleri alaninda ilerlemenin en temel dayanaklarindan biridir. Bu anlayisla hazirlanan
yeni sayimizin, disiplinler arasi bakis acilarina katki sunmasini ve literatiire deger katmasini

temenni ediyoruz.

Bu sayida yer alan calismalar; gilincel, 6zgilin ve bilimsel etik ilkeler ¢ergevesinde iiretilmis
arastirmalar1 bir araya getirerek, hem akademik diinyaya hem de uygulama alanlarina 151k
tutmay1 amaglamaktadir. Dergimiz, degisen editdryal kurulu yapisiyla birlikte, bilimsel kaliteyi

onceleyen ve kapsayici yayin politikasi dogrultusunda yoluna kararlilikla devam etmektedir.

Yilin bu son sayisinda, dergimize emek veren tiim yazarlarimiza, hakemlerimize ve editor
ekibimize katkilar1 i¢in tesekkiir eder; yeni yilin saglik bilimleri alaninda yeni fikirler, giiclii is

birlikleri ve nitelikli bilimsel iiretimler getirmesini dileriz.

Saglikla ve bilimle kaln...

Prof. Dr. Eda KOKSAL

Gazi Universitesi Saglik Bilimleri Dergisi Editérii
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RELATIONSHIPS BETWEEN PAIN, STATIC AND DYNAMIC BALANCE, AND
RANGE OF MOTION ACCORDING TO THE STAGES OF KNEE
OSTEOARTHRITIS

Muhlis Yigitcan DAG!, Ahmet ERGUN', Sevgi ikbali AFSAR* Caner INCEKAS?
! Bagkent Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Ankara, Tiirkiye
0000-0003-0530-863X = 0000-0003-1830-1285

2 Bagkent Universitesi Ankara Hastanesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Tiirkiye™= 0000-0002-
4003-3646

3 Baskent Universitesi, Tip Fakiiltesi, Biyoistatistik Béliimii, Ankara, Tiirkiye ¢ 0000-0001-9019-423X
ABSTRACT

Osteoarthritis (OA) is the most common type of arthritis worldwide, and the knee joint is the most frequently affected site. It
is a chronic degenerative disease of weight-bearing joints characterized by cartilage destruction, osteophyte formation, and
subchondral sclerosis. This study aimed to examine pain, range of motion (ROM), and balance parameters in individuals with
early and advanced stage knee OA, to evaluate the relationships among these variables, and to compare differences between
the groups. A total of 128 patients aged 40—65 years who were diagnosed with knee OA according to the American College of
Rheumatology (ACR) criteria and classified using the Kellgren—Lawrence grading system were included. Patients were divided
into early-stage (grades 1-2; mean age: 57.5+0.83 years; BMI: 30.8+0.53 kg/m?) and advanced-stage (grades 3—4; mean age:
59.0540.74 years; BMI: 31.07+0.57 kg/m?) groups. Knee ROM was assessed by goniometric measurement, pain level at rest
and during activity by Visual Analog Scale (VAS), and static and dynamic balance by the Kinesthetic Ability Trainer 3000
(KAT3000). Significant differences were found between the early and advanced OA groups: the advanced OA group exhibited
lower knee flexion angles, static balance scores, and dynamic balance scores, and higher pain severity (p<0.001). In early-stage
patients, a weak positive correlation was found between resting VAS scores and static balance (p<0.05, r=0.252). In advanced
stages, weak positive correlations were observed between resting VAS scores and static balance (p<0.05, r=0.360) and dynamic
balance (p<0.05, =0.363). The relationship between ROM and balance was weakly negative in early stages (static: r = -0.348,
p = 0.005; dynamic: r =—-0.337, p = 0.006) and moderately negative in advanced stages (static: r = -0.548, p < 0.001; dynamic:
=-0.652, p < 0.001). With increasing OA severity, ROM decreases, balance deteriorates, and pain intensity rises. These
findings suggest that ROM and pain parameters may serve as predictors of balance impairments in knee OA.
Keywords: Knee osteoarthritis, pain, range of motion, balance, functional assessment

DiZ OSTEOARTRITININ EVRELERINE GORE AGRI, STATIK VE DINAMIK
DENGE iLE EKLEM HAREKET ACIKLIGI iLiSKiLERI
(074

Osteoartrit (OA), diinyada en sik goriilen artrit tiirii olup diz eklemi en sik etkilenen eklemdir. Yiik tagiyan eklemlerde ilerleyen,
kikirdak yikimi, osteofit olusumu ve subkondral skleroz ile karakterize kronik dejeneratif bir hastaliktir. Bu ¢alismada erken ve
ileri evre diz OA’l1 bireylerde agri, denge ve eklem hareket acgikligi (EHA) parametrelerinin incelenmesi, bu parametreler
arasindaki iligkilerin degerlendirilmesi ve gruplar arasi farkliliklarin karsilagtirilmas: amaclanmistir. Caligmaya, Amerikan
Romatoloji Dernegi (ACR) kriterleri dogrultusunda diz OA tanist alan ve Kellgren-Lawrence evrelendirmesine gore
siniflandirilan, 40—65 yas aralifinda 128 hasta dahil edildi. Hastalar erken evre (1-2) ve ileri evre (3—4) olmak iizere iki gruba
ayrildi. Diz eklemi hareket ac¢iklig1 gonyometri ile, agr1 Gorsel Analog Skala (VAS) ile, statik ve dinamik denge ise Kinesthetic
Ability Trainer 3000 (KAT3000) cihazi ile degerlendirildi. OA evresi ilerledikge diz fleksiyon agilari ile statik ve dinamik denge
puanlar1 azalirken agri siddeti artt1 (p<0,001). Erken evrede istirahat VAS puani ile statik denge arasinda pozitif yonde zayif
korelasyon bulundu (p<0,05, r=0,252). {leri evrede VAS puam ile hem statik hem de dinamik denge arasinda pozitif yonde zayif
korelasyon vard1 (p<0,05, r=0,360 ve r=0,363). EHA ile denge arasinda erken evrede negatif yonde zayif, ileri evrede ise orta
diizeyde korelasyon saptandi. Diz OA siddeti arttikca EHA azalmakta, denge bozulmakta ve agr artmaktadir. Bulgular, EHA ve
agr parametrelerinin denge bozukluklari ve fonksiyonel kisitliliklar agisindan dngoriicii olabilecegini gostermektedir.

Anahtar kelimeler: Diz osteoartriti, agri, denge, eklem hareket agikligi, fonksiyonel degerlendirme
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INTRODUCTION

Osteoarthritis (OA) is the most common
type of arthritis in the world and the knee
joint is the most
symptomatically affected joint in OA (1).
OA is a chronic, degenerative joint
condition marked by progressive cartilage

commonly

loss, subchondral bone sclerosis, and
osteophyte formation (2). It is commonly
characterized by joint pain, limited range of
motion,  stiffness, tenderness, and
crepitation. In individuals with knee OA,
postural oscillation increases as lower-
extremity pain intensifies. Consequently,
balance impairments become more evident
(3). Individuals are at risk of falling due to
balance disorders (4).

According to the radiologic and clinical
diagnostic criteria of the American College
of Rheumatology (ACR), sclerosis in the
subchondral structure, osteophytes,
subchondral cysts and asymmetric
narrowing of the joint space are observed on
radiography.  The  Kellgren-Lawrence
classification of OA is made according to
the presence of these. Stages 1 and 2 are
called early stages of OA, while stages 3
and 4 are called advanced stages. According
to the Kellgren-Lawrence classification, the
only radiologic change seen in stages 1 and
2 OA is osteophytes. In stages 3 and 4,
sclerosis and cysts may accompany
moderate and large osteophytes as well as
significant narrowing of the range of motion
(5-7).

Although previous studies have evaluated
balance, pain, functional status, and
proprioception in individuals with knee OA,
most have compared patients with healthy
controls. In addition, the number of studies
that addressed balance statically and
dynamically in these studies is insufficient

Dag ve ark.

(8, 9). To our knowledge, no study has
comprehensively examined the
relationships among pain, range of motion,
and both static and dynamic balance in
individuals with early and advanced knee
OA. Therefore, the aim of this study was to
examine the pain, range of motion, and
balance parameters of patients with early
and advanced knee OA, to compare the
relationship between them and the
differences between the groups.

MATERIALS AND METHODS

Initially, 158 patients aged 40—65 years who
were diagnosed with knee OA according to
the ACR criteria were recruited. During the
evaluation process, 25 patients withdrew or
did not complete the assessments; therefore,
the final analysis was performed on 128
patients. All exclusions were due to
participant withdrawal or incomplete
assessments, rather than failure to meet the
exclusion criteria. According to
radiographic  severity based on the
Kellgren-Lawrence  grading  system,
patients with grade I-II OA were classified
as the early OA group (n:64) and those with
grade III-IV OA as the advanced OA group
(n:64). Exclusion criteria included vision or
hearing impairments; participation in a
Physical Therapy and Rehabilitation
program in the previous six months;
neurological disorders; lower extremity
surgery; inflammatory arthritis; history of
knee surgery or trauma; and chronic
diseases affecting the musculoskeletal
system (e.g., atherosclerosis, angina,
arrhythmia, aortic insufficiency). Ethics
approval for the study was obtained from
the Baskent University Non-Interventional
Clinical Research FEthics Committee
(Research project number: KA22/11;
Decision number: 22/22; Date: January 26,
2022). Written informed consent was
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obtained from all participants prior to
enrollment.

Physical and sociodemographic
evaluation
A structured questionnaire was

administered to collect participants’
physical and sociodemographic data,
including age, gender, Body Mass Index
(BMI), and level of education. These
variables were also compared between the
early and advanced OA groups to examine
the demographic homogeneity of the
sample.

Assessment of joint range of motion

Goniometric measurement is commonly
used in clinical practice to assess joint range
of motion. In our study, goniometric
measurements of knee flexion were
performed on the knee with the higher
Kellgren—Lawrence radiographic grade.
Knee flexion was evaluated using a
goniometer, with the pivot placed at the
lateral femoral condyle, the stationary arm
aligned to the femoral midline, and the
movable arm positioned along the fibula,
while the participant lay prone (10).

Assessment of pain with visual analog
scale

Pain intensity in patients with OA was
evaluated separately at rest and during
activity using the Visual Analog Scale
(VAS). Patients were asked to mark the
intensity of pain they experienced on a 10
cm line between 0 and 10, where 0 indicated
‘no pain’ and 10 indicated the worst
imaginable pain (11).

Evaluation of balance wusing the
Kinesthetic Ability Trainer

The Kinesthetic Ability Trainer (KAT
3000), which provides visual feedback with

Dag ve ark.

the help of a monitor to determine right-left
and anterior-posterior postural oscillations,
was used to evaluate balance. With KAT
3000, balance can be evaluated separately
as static and dynamic. This device has
proven to be reliable in evaluating balance

(12).

In our study, the static balance test was
performed in the double leg stance position
and the subjects were asked to stand
unsupported on the platform adjusted to 5
pounds per square inch (PSI), standing
barefoot with both feet on the platform and
their arms relaxed next to their trunk. In
order to ensure the standard standing
position, each individual's feet were left
shoulder-width apart and the distance to the
monitor was standardized at 45 cm. They
were asked to hold the red X on the monitor
at the midpoint for 30 seconds to the extent
they could. In the dynamic balance test, the
same procedure was applied as in the static
balance test. This time, the participants
were asked to follow the reference position
created by the clockwise circling of the ball
on the computer screen for 30 seconds by
moving the platform. The KAT 3000 static
and dynamic testing protocol has been
previously described in the literature (12).

The Balance Index (BI) reflects an
individual’s ability to maintain the platform
close to the reference point. Scores range
from 0 to 6000, with lower values
representing better stability. For static
balance measured at a pressure level of 5
PSI, scores <250 are considered excellent,
around 500 are acceptable, and wvalues
above 750 suggest impaired balance. In
dynamic balance testing, scores between
750-950 indicate strong performance,
1350-1550 reflect moderate control, while
1950-2150 denote poor stability. These
thresholds may vary depending on testing
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conditions and participant characteristics
(12).

Each assessment session lasted
approximately 15 minutes. The evaluation
was performed four times, with the first
serving as a familiarization trial. The other
three measurements were averaged and
used for statistical analysis.

A visual representation of the KAT3000
setup and participant stance during the
balance assessments is provided in Figure 1.

Figure 1 KAT3000 setup and balance assessment
procedure

DATA ANALYSIS

All statistical analyses were conducted
using SPSS (Statistical Package for the
Social Sciences) software (version 25.0).
The normality of continuous variables was
assessed using the Shapiro—Wilk test. As
several variables demonstrated non-normal
distribution, non-parametric methods were
applied.  Descriptive  statistics ~ were
presented as mean, standard deviation,
median, and minimum-—maximum values.

Dag ve ark.

Between-group comparisons were
performed using the Mann—Whitney U test.
Categorical variables were summarized as
frequencies and percentages. Correlation
analyses were conducted using Spearman’s
rank correlation coefficient and were
performed separately for the early and
advanced OA groups. A p-value <0.05 was

considered statistically significant.

RESULTS

A total of 128 patients were included in the
analysis (early OA: n:64; advanced OA:
n:64). In the early OA group, 53 patients
(82.8%) were female and 11 (17.2%) were
male, whereas in the advanced OA group,
58 patients (90.6%) were female and 6
(9.4%) were male (p:0.193). The
demographic
participants are presented in Table 1. There
were no statistically significant differences
between the early and advanced OA groups
in terms of age, sex distribution, BMI, or
educational status, indicating that the
demographically

characteristics of  the

groups were
homogeneous (Table 1).

VAS scores at rest and during activity for
the severity of pain in the knees of the
patients were significantly higher in
advanced patients than in early patients
(p<0.001) (Table 2).

The mean knee flexion angle of the early
OA patients participating in the study was
121.2+10.12. The mean knee flexion angle
of patients with advanced OA was
97.17+7.24. Range of motion
measurements were significantly lower in
patients with advanced OA compared to
patients with early OA (p<0.001) (Table 2).

The relationships between VAS, ROM,
static and dynamic balance in patients with
early and advanced OA were investigated,
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Table 1. The relationship between gender, age, BMI and educational status of patients and OA Age and

BMI values are presented as mean + standard deviation.

OA Stage
Early Stage Advanced Stage p
n % n %

Female 53 (82.81) 58 (90.63)
Gender 0.193*

Male 11 (17.19) 6 (9.38)
Age 57.5+,83 59 (40-65) 59.05+0.74 61 (40-65) 0.192%*
BMI* 30.8+0.53  30.75(23.1-40.3) 31.07+0.57 30.95(17-40.8) 0.729*

Elementary School 4 (6.25) 5 (7.81)

High School 38 (59.38) 37 (57.81)
Educational Master’s degree 3 (4.69) 5 (7.81) 0.712%
Status Middle School 4 (6.25) 1 (1.56) ’

University 15 (23.44) 15 (23.44)

Doctorate - (0.00) 1 (1.56)
Table 2. The relationship between pain, range of motion, and balance of patients and OA

Early Stage Advanced Stage p
Median (Min-Max) Median (Min-Max)

Joint Range of Motion 120 (100-145) 97,5 (80-120) <0.001*
KAT3000 Static Balance 793 (345-1375) 2082 (1192-3476) <0.001*
KAT3000 Dynamic Balance 2020.5 (1247-3345) 3105,5 (1997-4461) <0.001*
VAS (During Rest) 1 (0-3) 3 (1-6) <0.001*
VAS (During Activity) 3.5(2-7) 7 (3-9) <0.001*

* Mann Whitney U Test, p<0,05

and these relationships are presented in
Figures 2-4.

In the early OA group, a weak negative
correlation was observed between resting
VAS scores and ROM scores (p<0.05,
= -0.320) and a positive weak correlation
with static balance score (p<0.05, r=0.252).
For VAS during activity, a weak negative
correlation was observed between ROM
and pain intensity (p<0.05, =0.255) and a
positive weak correlation between the
dynamic balance (p<0.05, r=0.250) (Figure
2).

OA Stage
Early S

Range of Joirt Motion
RO

VAS (uing Resty

VAS (Dung Atiey)

VAS During Rest)  VAS [During Actiity)

Figure 2 Correlation between pain intensity (VAS) and
knee range of motion (ROM). Lower ROM values indicate
greater movement limitation. X-axis: Pain scores (VAS);
Y-axis: Range of motion (degrees). Lower ROM indicates
reduced knee flexion capacity.
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Figure 3 Correlation between static/dynamic balance
scores and knee range of motion (ROM). Higher
KAT3000 balance scores reflect poorer stability. X-axis:
Range of motion (degrees); Y-axis: Balance Index score.
Higher BI scores indicate poorer stability.

In the advanced OA group, resting VAS
scores showed a weak negative correlation
with ROM (p<0.05, r= -0.358) and weak
positive correlations with both static
(r=0.360) and dynamic (r=0.363) balance
scores (p<0.05). Additionally, activity VAS
was moderately and inversely related to
ROM (p<0.05, r=-0.488) (Figure 3).

In the early OA group, ROM values
demonstrated a weak negative association
with both static and dynamic balance scores
(p<0.05, r= -0.346 and r= -0.337,
respectively). In contrast, patients with
advanced OA showed a moderate inverse
correlation between ROM and balance
performance, with coefficients of r=-0.548
for static and r=-0.652 for dynamic balance
(p<0.05) (Figure 4).

OA Stage
Early Stags

oooooo

Figure 4 Correlation between pain intensity (VAS) and
static/dynamic balance scores. Higher balance scores
indicate poorer stability. X-axis: Pain scores (VAS); Y-
axis: Balance Index score. Higher BI scores indicate
poorer stability.
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DISCUSSION

Osteoarthritis is one of the most common
forms of arthritis in the world and the knee
joint is the most symptomatically affected
joint (14). With increasing life expectancy,
OA has become a growing public health
concern. Functional limitation resulting
from the disease negatively affects the
quality of life of the individual. As the
disease  progresses, stiffness, pain,
decreased range of motion and deformity
may occur in the joint. In these cases, the
balance, which has an important place in the
daily life of the individual, is disrupted
(15,16). The aim of this study was to
investigate the pain, range of motion and
balance parameters of patients with early
and advanced knee OA, and to compare
their relationship with each other and the
differences between groups.

In the initial phase of the study,
participants’ demographic and physical
features were assessed, including gender,
age, BMI, and educational background. The
early and advanced OA groups were
demographically homogeneous, as no
significant differences were found in age,
sex distribution, BMI, or educational status.

In terms of gender, the prevalence of OA
was higher in women than in men. Although
the exact reason for this is not known,
possible factors include postmenopausal
changes and differences in cartilage
structure (17). Sanghi et al. reported on 180
patients with OA, with a mean age of 54.1
years; 57 were male and 123 were female
(18). Another example is the study by Tas
et al. In this study, 66 of the knee OA
patients with a mean age of 53.1 years were
female and 14 were male (19). In this study,
the mean age of early OA patients was 57.5
years, 53 of them were female and 11 of
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them were male. When we look at the
advanced OA patients, the mean age was
59.05 years, 58 of them were female and 6
of them were male, and these findings are
compatible with the literature.

Age is a major risk factor for knee OA, with
prevalence increasing markedly in middle-
aged and older adults (20). Indeed, in the
study by Dagkapan et al. the mean age of
patients with OA stages 2 and 3 was 59.93
years (21). In another study by Tas et al. the
mean age of a total of 24 patients with OA
stage 3 and below was 54 years (22). In this
study, the mean age of early OA patients
was 57.5 years, while the mean age of
advanced OA patients was 59.05 years,
which is similar to the literature. With
increasing age, progressive loss of tibial
knee cartilage
demonstrated, and this age-related cartilage
thinning 1is considered an important
structural pathway contributing to the
increased risk of knee OA in older adults
(23).

volume has been

Obesity is one of the most important risk
factors of OA. Messier et al. reported that a
decrease in BMI by 2 units or more in
patients with knee OA decreased the risk of
OA by 50% (24). In a study by Ozcakir et
al.  in which radiologic staging,
psychological and clinical factors were
examined in 100 knee OA patients, the
mean BMI of the patients was 31.92 kg/m?
and they were classified as obese (10). In
this study, the mean BMI values of early
knee OA patients were 30.8 kg/m? and
31.07 kg/m?, and both groups were
classified as obese. These data are
consistent with the literature. Weight gain
increases the load on the knee and causes
arthritis (24).
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Pain is one of the main complaints in
patients with OA (25). In line with recent
evidence, Yoldas et al. found that pain
intensity, functional impairment, and
quality of life worsened significantly with
increasing radiographic grade in patients
with knee osteoarthritis (26). Similarly,
Wang et al. reported in a cross-sectional
study from five different racial/ethnic
populations that higher Kellgren—Lawrence
grades were strongly associated with both
the presence and the severity of knee pain
compared to knees without radiographic
OA (27). In another study, it was found that
the severity of knee pain in patients with
stage 0-2 OA was less than that in patients
with stage 3-4 OA (12). Similar to previous
studies, patients with advanced OA reported
higher pain levels than those in the early
stages. The gradual increase in pain with
disease progression may be explained by
structural changes in the joint, alterations in
load distribution, and increased mechanical
stress on the joint surfaces. As pain
intensifies, individuals may limit their
activities, which can contribute to
reductions in muscle strength and joint
mobility (28). These findings suggest that
focusing physiotherapy interventions on
pain management, particularly in the early
stages of OA, may help prevent more severe
functional impairments in later stages.

One of the problems seen in patients with
OA 1is joint stiffness and limitation of
movement (29). Decreased knee ROM is a
harbinger of OA incidence, -cartilage
degeneration and early joint replacement
(30). A recent study has similarly reported
that individuals with knee OA show
reduced knee flexion angles compared to
healthy adults (31). Hilfiker et al. examined
the relationship between flexion angle of
the knee and knee pain and radiographic
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severity and reported that flexion limitation
was directly related to radiologic severity
(30). Consistent with the literature, knee
flexion angles were lower in the advanced
OA group. Progressive joint degeneration
and stiffness are known to limit functional
joint movement, and our findings support
this mechanism (28).

In the present study, static and dynamic
balance scores were poorer in the advanced
OA group. This finding is consistent with
previous research showing that progressive
cartilage degeneration, joint instability,
quadriceps  weakness, and impaired
proprioceptive  acuity  contribute  to
worsening balance as OA severity increases
(16, 17). Hassan et al. reported that patients
with knee OA demonstrate significantly
greater postural sway and reduced
proprioceptive  feedback compared to
healthy controls (16), while Silva et al.
found that balance impairment becomes
more pronounced in individuals with
advanced disease (17). These mechanisms
likely explain the marked deterioration in
balance observed in the advanced-stage
patients in our sample.

In a study conducted by Hilfiker et al. with
a total of 805 participants diagnosed with
knee OA, which is the only study in the
literature that examined the relationship
between pain and ROM, no relationship
was found between pain and knee flexion
angle (30). This pattern may reflect activity
avoidance due to pain, which over time
leads to decreased muscle activation and
progressive joint stiffness (28). These
mechanisms are consistent with previous
findings and help explain the patterns
observed in the present study. The weak
correlations observed in early-stage patients
may be explained by the relatively mild
structural changes and compensatory
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neuromuscular adaptations that preserve
function despite the presence of symptoms.
In early OA, proprioceptive deficits and
quadriceps weakness may not yet be
pronounced, allowing patients to maintain
balance even when pain or ROM limitations
begin to appear. Similar findings have been
reported in previous studies, suggesting that
stronger associations between pain, ROM,
and balance emerge only as joint
degeneration progresses (8, 9, 16).
Furthermore, reduced activity levels due to
pain may further contribute to decreases in
muscle activation and subsequent loss of
ROM. Although this hypothesis is
supported by the findings of Rice et al. (32),
further longitudinal studies are needed to
clarify the causal mechanisms underlying
ROM reduction in knee OA.

In conclusion, as the severity of OA
increases, knee flexion angles and both
static and dynamic balance scores decrease,
while pain intensity increases. Pain may
lead patients to reduce activity levels,
resulting in decreased muscle use and
subsequent reductions in knee range of
motion. This decrease in ROM is associated
with lower static and dynamic balance
scores. The impact is more pronounced in
advanced-stage patients compared to those
in the early stage. Therefore, pain
management treatments may be more
effective, particularly in the early stages of
the disease.

The findings of this study indicate that pain
severity and reduced knee range of motion
are closely associated with impairments in
both static and dynamic balance across
different stages of knee OA. Recent
evidence has shown that ROM and pain
levels are significant predictors of
functional performance and postural control
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in OA populations (33). Similarly, Rosadi et
al. demonstrated that limited ROM
increases the likelihood of balance deficits
and fall risk among individuals with knee
OA (34). In light of these findings,
physiotherapists should incorporate routine
assessment of pain intensity and knee
flexion ROM into early clinical evaluations,
even in patients with mild radiographic
involvement. Early identification of
patients at higher risk for balance
impairment may enable timely
implementation of targeted interventions,
such as pain-relief modalities, flexibility
and stretching programs, and
proprioceptive  or  dynamic  balance
exercises.  Furthermore, early pain
management may prevent the compensatory
reductions in activity that contribute to
progressive ROM loss, thereby mitigating
the deterioration in balance performance
observed in more advanced stages.
Integrating these strategies into clinical
practice may help delay functional decline,
reduce fall risk, and improve long-term
outcomes in individuals with knee OA.

LIMITATION

The present study categorized patients into
early and advanced stages of knee OA based
on the Kellgren—Lawrence classification.
While this approach allowed for a clear
comparison, it did not provide stage-
specific analyses across all four radiological
grades. Future research that investigates
each stage independently may offer more
detailed insights into the progressive
changes of pain, range of motion, and
balance.

Another limitation is the cross-sectional
design, which does not allow conclusions
about causal relationships between OA
severity and functional outcomes. In
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addition, the age range of the participants
(40-65  years) may  restrict  the
generalizability of the findings to other
populations. Therefore, future studies with
larger and more diverse samples, as well as
longitudinal designs, are needed to confirm
and expand these results.
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EVALUATION OF THE VALIDITY AND RELIABILITY OF THE TURKISH
VERSION OF THE ACTIVITY-SPECIFIC BALANCE CONFIDENCE SCALE IN
INDIVIDUALS WITH LOWER EXTREMITY AMPUTATIONS

Sevgin YOSMAOGLU', Yasin DEMIR', Koray AYDEMIR" Fatma Giil YAZICIOGLU?
!'Saglk Bilimleri Universitesi, Gaziler Fizik Tedavi ve Rehabilitasyon Saghk Uygulama ve Arastirma Merkezi, Ankara,
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2Hacettepe Universitesi, Fizik Tedavi ve Rehabilitasyon Fakiiltesi, Ankara, Tiirkiye 20000-0002-1160-979X
ABSTRACT

Falls are common in individuals with lower extremity amputations, often leading to physical injuries and fear of
falling. This fear can reduce daily activity, social participation, and quality of life. Therefore, balance assessment
should consider not only physical performance but also psychological factors, motivation, and confidence, which
influence balance and prosthesis use. The Activity-Specific Balance Confidence (ABC) Scale is a 16-item self-
efficacy measure designed to assess fear of falling. To evaluate the validity and reliability of the Turkish translation
of the ABC scale in a lower limb amputee population. The ABC scale was administered to 80 individuals with limb
loss twice, with a one week interval between tests. Confirmatory Factor Analysis was performed to asses construct
validity The Cronbach's alpha coefficient was calculated to analyze internal consistency. Spearman’s correlation
coefficient were calculated to determine test-retest reliability. Confirmatory factor analysis confirmed that the
Turkish version of the ABC Scale has a single-factor structure. The Spearman’s correlation coefficient (ICC) for the
Turkish version was 0.93, indicating high test—retest reliability. Cronbach’s o was 0.937, split-half reliability was
0.943, and McDonald’s ® was 0.90. These findings indicate excellent internal consistency of the scale. The Turkish
version of the ABC scale is a valid and reliable tool for assessing balance confidence in lower limb amputees using
prostheses.

Keywords: Balance confidence, Lower-limb amputation, Reliability and validity, Prosthesis users

ALT EKSTREMITE AMPUTASYONU OLAN BiREYLERDE AKTiVITEYE OZGU
DENGE GUVENI OLCEGININ TURKCE VERSiYONUNUN GECERLIK VE
GUVENIRLIGININ DEGERLENDIRILMESI
OZET

Diismeler, alt ekstremite amputasyonu olan bireylerde yaygindir ve siklikla fiziksel yaralanmalara ve diisme
korkusuna yol agar. Bu korku, giinliik aktivite diizeyinde, sosyal katilimda ve yasam kalitesinde azalmaya neden
olabilir. Bu nedenle denge degerlendirmesi, yalnizca fiziksel performansi degil; psikolojik faktorleri, motivasyonu
ve dzgiiveni de dikkate almalidir, ¢iinkii bunlar dengeyi ve protez kullanimini etkiler. Aktiviteye Ozgii Denge
Giiveni (ABC) Olgegi, diisme korkusunu degerlendirmek amaciyla gelistirilmis 16 maddelik bir 6z-yeterlilik 6l¢iim
aracidir. Alt ekstremite amputasyonu olan bireylerde ABC Olgegi’nin Tiirkge ¢evirisinin gegerlik ve giivenirligini
degerlendirmek. Gegerlik—Giivenirlik Calismasi. ABC Olgegi, uzuv kaybi olan 80 bireye iki kez uygulanmis olup
testler arasinda bir haftalik siire birakilmistir. Yapt gegerligini degerlendirmek i¢in Dogrulayic1 Faktdr Analizi
yapilmistir. I¢ tutarlilign analiz etmek igin Cronbach alfa katsayisi hesaplanmustir. Test-retest giivenirligini
belirlemek igin Spearman korelasyon katsayisi hesaplanmistir. Dogrulayici faktér analizi, ABC Olgegi’nin Tiirkge
versiyonunun tek faktorlii bir yapiya sahip oldugunu dogrulamistir. Tiirk¢e versiyon i¢in Spearman korelasyon
katsayis1 (ICC) 0.93 bulunmus olup yiiksek test—retest giivenirligini gostermektedir. Cronbach alfa 0.937, yariya
bolme giivenirligi 0.943 ve McDonald’s © 0.90 olarak hesaplanmigtir. Bu bulgular 6lgegin miikemmel i¢ tutarliliga
sahip oldugunu gostermektedir. ABC Olgegi’nin Tiirkge versiyonu, protez kullanan alt ekstremite amputasyonlu
bireylerde denge giivenini degerlendirmek icin gegerli ve giivenilir bir aragtir.

Anahtar kelimeler: Denge giiveni, Alt ekstremite amputasyonu, Giivenirlik ve gegerlik, Protez kullanicilar
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INTRODUCTION

Rehabilitation with gait training following
lower extremity amputation includes
exercises aimed at increasing the use of
prostheses in daily life activities and
improving the individual's balance(1, 2).
Balance training is one of the most crucial
components of post-amputation
rehabilitation due to the increased risk of
falling associated with prosthesis use,
which presents a significant challenge for
individuals who have undergone lower
extremity amputation(1, 3). Studies on this
subject have reported that 52% of
individuals who have experienced limb loss
fall at least once within a year (4).

Additionally, fear of falling is a serious
concern among amputees, leading to
decreased participation in daily and social
activities and reduced prosthesis usage
time(5). Even among young patients who
have undergone amputation due to trauma,
fear of falling and challenges with balance
confidence during activities are observed

(6).

Falls are commonly observed in the daily
lives of individuals with lower extremity
amputations. Common consequences of
falling for amputees include physical
injuries and the development of a fear of
falling. Fear of falling is associated with
reduced levels of daily activity and social
participation, potentially leading to a
decrease in quality of life(5). Therefore, it is
vital to consider balance assessment not
only as a physical performance parameter
but also to carefully evaluate the
individual's psychological factors,
motivation, and confidence levels, all of
which influence balance and ensure optimal
prosthesis utilization (7).

Yosmaoglu ve ark.

Powell et al. demonstrated that the
Activities-Specific Balance Confidence
Scale (ABC), which they developed, is a
valid tool for assessing the influence of an
individual's confidence on balance (8).
Ayhan et al. conducted a study on the
validity and reliability of the Turkish
version of this scale in geriatric individuals,
confirming its validity and reliability within
this population(9). However, considering
that individuals using prostheses exhibit
distinct physical and psychological
characteristics related to balance and
confidence = compared to  geriatric
individuals, it is essential to ascertain the
validity and reliability of the scale
specifically for these patients. Therefore,
the aim of our study is to evaluate the
validity and reliability of the Turkish
version of the Activity-Specific Balance
Confidence Scale in individuals with limb
loss.

MATERIAL AND METHODS
Sample size

Given that the Activity-Specific Balance
Confidence Scale consists of 16 items, the
sample size was determined in accordance
with the commonly recommended criterion
of including at least five participants per
item (10).

Participants

The study included 80 patients who had
undergone lower-extremity amputation and
were still using prosthesis in daily life.

Inclusion criteria: To know how to read and
write in Turkish, Being over 18, Not having
a cognitive problem, Unilateral or bilateral
lower extremity amputation, Using the
existing prosthesis in daily life activities

Exclusion criteria:  Upper extremity
amputation
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Data Collection: In the first stage of the
study, necessary permissions were obtained
from the researchers to use the Turkish
version of the Activity-Specific Balance
Confidence Scale (ABC) was administered
twice, with a one-week interval between
assessments. Data were collected through
face-to-face surveys, and all assessments
were conducted during the same session.
The mobility levels of all participants were
evaluated using the Amputee Mobility
Predictor(AMP)  and
recorded(11).

Klevels are

Activity-Specific  Balance Confidence
Scale: The ABC scale assesses balance
confidence during activities of daily living.
It is designed to evaluate both balance
confidence and fear of falling. Consisting of
16 items, individuals rate their confidence
in avoiding a loss of balance during daily
activities as a percentage, ranging from 0 to
100. It is a quick and easy survey, typically
completed in about 5 minutes (9).

DATA ANALYZE
Validity

A confirmatory factor analysis (CFA) was
conducted to determine the construct
validity of the Activity Spesific balance
confidence scale has a single-factor
structure. Initially, the dataset was
examined to assess whether the assumption
of multivariate normality was met. The
results of the Henze—Zirkler and Mardia
multivariate normality tests indicated that
the dataset did not satisfy the multivariate
normality assumption (HZ = 3.25, p <0.05;
Mardia Skewness = 2808.88, p <0.01;
Mardia Kurtosis = 29.586, p <0.01). The
statistical significance of both tests suggests
that this assumption was violated.
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Due to the violation of the multivariate

normality ~ assumption,  the WLSMV
(Weighted Least Squares Mean and
Variance Adjusted — Robust

WLS) estimation method was employed.
WLSMYV provides reliable results in cases
where data are not normally distributed or
are non-continuous, and compared with the
traditional WLS method, it offers more
stable estimates, particularly in studies with
small sample sizes.

Internal Consistency

The Cronbach's alpha internal consistency
coefficient was calculated to analyze the
internal consistency of the Turkish version.
Cronbach's alpha is a statistical coefficient
commonly used in almost all scale studies
to determine internal consistency.

Reliability

To calculate test-retest reliability, the scale
was first applied to 80 amputees, and the
scale was reapplied one week after
obtaining the results. The agreement
between the two measurements was
examined. Test-retest reliability was
determined by calculating the intraclass
correlation coefficient (ICC) and the
Spearman correlation coefficient (r). Before
conducting the Spearman correlation
analysis, the normality of the data
distribution was examined using the
Kolmogorov-Smirnov test, and frequency
distributions were also examined through
plot graphs. It was determined that the data
did not follow a normal distribution, leading
to the decision to use this analysis.

Amputee participants first completed the
Turkish version, followed by assessments
using the other scales. The correlation
between the scales was calculated using the
Spearman correlation coefficient. Prior to
calculating the correlation, the normality of
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the data distribution was examined using
the  Kolmogorov-Smirnov  test, and
frequency distributions were analyzed
through plot graphs. It was determined that
the data did not follow a normal
distribution. Therefore, the Spearman
correlation coefficient was used for the
analysis of construct validity.

RESULTS

A total of 80 male individuals with lower
extremity amputation due to trauma who
were currently using a prosthesis were
included in this study. Participants’
demographic characteristics, amputation
levels, types of prosthetic knee joints,
suspension  systems, prosthetic feet,
duration of prosthesis use, and activity
levels are presented in Tablel.

Yosmaoglu ve ark.

3-6 hour 6 7,5
6-11 hour 20 25
11-14 hour 54 67,5
K Levels

K3 8 10
K4 72 90

Table 1. Demographics and amputee

information
n=80 Mean SD
Age (year) 36 9
Weight (cm) 80 11
Height (cm) 175 6
Amputation Level n %
Syme 2 2,5
Transtibial 33 3,75
Knee disarticulation 15 5
Transfemoral 17 7.5
Bilateral transtibial 3 18,75
Bilateral transfemoral 4 33,75
Bilateral transfemoral- 6 41,25
transtibial
Prosthetic Knee n %
Microprocessor knee 43 53,75
Mechanic knee 3 3,75
No prosthetic knee 34 42,5
Prosthetic Feet n %
Carbon 69 86,25
Hydraulic 8 10
Microprocessor 3 3,75
Suspansion n %
Pin System 4 5
Active Vacuum 25 31,25
PassiveVacuum System 47 58.75
Soft System 3 3.75
Negative Pressure 1 1,25
Daily Prosthetic Use n %

SD: Standart Deviation

Construct Validity

Confirmatory factor analysis (CFA) was
calculated to determine the construct
validity of the Activity-Specific Balance
Confidence Scale, developed by Powell et
all which has a single-factor structure. First,
it was examined whether the data set met
the assumption of multivariate normality.
As a result of the Hz. Zirkler and Mardia
multivariate normality tests, it was
determined that the data set did not meet the
assumption of multivariate normality (Hz =
3.25, p <0.05; Mardia Skewness = 2808.88,
p <0.01; Mardia Kurtosis = 29.586, p <
0.01). The statistical significance of both
tests indicates a violation of this
assumption.

Due to the violation of the multivariate
normality assumption in the data set,
WLSMV (Weighted Least Squares Mean
Variance — Robust WLS) was used as the
estimation method. WLSMV is an
estimation method that provides reliable
results when data are not normally
distributed or continuous and offers more
stable results in smaller sample sizes
compared to the WLS method. A table
containing the standardized regression
coefficients, standard errors, and z-values
for the items is presented below (Table 2).
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Table 2. Standardized Regression Coefficients,
Standard Errors, and Z-Values of Scale Items

Standart Standart Z

Value Error value
Factor 2 0.655 - -
item 1”
Factor & 0.707 0.219 5.895™
item 2
Factor = 0.822 0.215 7.430™
item 3
Factor > 0.741 0.141 7.172
item 4
Factor = 0.696 0.483 3.779
item 5
Factor 2> 0.771 0.374 6.300
item 6
Factor = 0.757 0.224 7.872
item 7
Factor 2> 0.770 0.168 5.470
item 8
Factor = 0.673 0.132 5.951
item 9
Factor 2> 0.707 0.147 5.491
item 10
Factor 2> 0.728 0.287 4.732
item 11
Factor = 0.810 0.266 5.435
item 12
Factor 2> 0.473 0.274 4.467
item 13
Factor = 0.738 0.257 5.154
item 14
Factor 2> 0.796 0.376 5.299
item 15
Factor = 0.657 0.305 5.634
item16

(*): reference variable (**): p<0.01

When Table 2 is examined, the standardized
coefficients from the latent variable to the
items range between 0.47 and 0.82. All of
these  coefficients are  statistically
significant. Since item number one is
considered the reference variable, its
standard error and z-value were not
calculated. Below is the path diagram for
the standardized coefficients.
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Tablo 3. Fit indices for the single-factor
structure

Fit Value Cutoff Values Decisi
Indexes on
RMSEA 0.045 <0.05 Good
(Robust) excellent  fit

<0.08 good fit

<0.010 poor fit
SRMR 0.09 <0.05 Medio

excellent fit cre
<0.08 good fit

<0.010 poor fit
TLI 0.987 >0.95 Excell
(Robust) excellent  fit ent
0.90 good fit
CFI 0.989  >0.95 Excell
(Robust) excellent  fit ent
0.90 good fit
AGFI 0.974  >0.95 Excell
excellent  fit ent
- 0.90 good fit
Chi- 41.34 2.5 excellent Excell

Square/d 1/104 fit _5 mediocre ent
f =0.40  fit

When the relevant values were examined,
the ratio of chi-square to degrees of freedom
(0.40), AGFI (0.974), CFI (0.989), TLI
(0.987), and RMSEA (0.045) were found to
indicate excellent model fit, while the
SRMR value (0.09) suggested moderate fit.
These findings can be interpreted as
confirmation of the single-factor structure
(Table 3, Figure 1).

Internal Consistency

Several internal consistency coefficients
were calculated as indicators of the scale's
reliability. The  Cronbach's  Alpha
coefficient of the scale was calculated as
0.937, the split-half reliability coefficient as
0.943, and McDonald's Omega coefficient
as 0.90. These findings indicate that the
internal consistency of the scale is
excellent. ~An internal  consistency
coefficient of 0.80 or higher is interpreted
as high reliability.
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Figure 1. Confirmatory Factor Analysis

Test-Retest Reliability

The Spearman’s correlation coefficient was
calculated for the scores obtained from the
same group at two different time points. A
positive, very high correlation of 0.93 was
found between the two measurements,
which is statistically significant at the 0.01
alpha level (Table 4). Additionally, the
difference between the mean scores
obtained at different times was not found to
be statistically significant (t(79) = -0.161, p
>(.05). These findings indicate that there is
no significant difference between the scores
obtained at different times and that the
scores show a strong positive correlation. In
other words, the test-retest reliability
coefficient of the scale can be considered
high.

Table 4. Test-Retest Reliability of the Turkish
Version of the Activity-Specific Balance
Confidence (ABC) Scale

r p
Test-Retest 0.93* <0.001
Reliability

Yosmaoglu ve ark.
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DISCUSSION

In this study, the validity and reliability of
the Turkish version of the Activity-Specific
Balance Confidence (ABC) Scale were
investigated in lower limb amputee patients.
After reaching the necessary sample size,
the validity and reliability of the Turkish
scale were analyzed using statistical tests.

The findings of our study demonstrate that
the test-retest reliability of the Turkish
version of the ABC scale is high. The
correlation coefficient of the measurements
obtained from the two administrations is the
reliability coefficient of the scale and
provides information about the
measurement stability of the scale. The test-
retest reliability was found to be r=0.93,
indicating that the reliability of the Turkish
version is at a high level, as recommended
in the literature. When examining the
reliability values of the original English
version of the ABC scale, the reliability
coefficient was found to be 0.96, showing
that the test-retest reliability of the Turkish
version is quite close to that of the original
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form. These results indicate that the ABC
Scale provides consistent results when used
repeatedly with amputees, and therefore, it
can be confidently used in this population.

The internal consistency findings of our
study reveal that the items comprising the
Turkish version of the ABC scale have high
internal consistency. Internal consistency
analysis broadly tests the alignment,
similarity, and homogeneity of the items
that make up a scale. Additionally, it
determines the degree to which the items
contribute to the overall score. The most
commonly used analysis to determine the
internal consistency of measurement tools
is the calculation of the Cronbach's alpha
value. It is reported that for a scale to have
high internal consistency, this value should
be greater than 0.70. In the internal
consistency analysis of our study,
Cronbach's alpha for the Turkish version of
the scale was calculated as 0.93. This result
indicates that the alignment of the items
within the scale is high. Furthermore, an
analysis was conducted to determine how
much the Cronbach's alpha value would
change if each item were removed, and it
was concluded that the internal consistency
of the items is high.

Construct validity of Turkish version of
ABC Scale was found high. The model-fit
indices obtained in this study largely meet
or exceed conventional thresholds for good
model fit, supporting the single-factor
structure of the scale. In the literature, CFI
and TLI values above ~0.95 are often taken
as indicators of excellent fit, while RMSEA
values < 0.05 (or at least <0.06) signal close
fit of the model to the data. The AGFI value
of 0.974 similarly suggests that the model
has a robust goodness-of-fit. Taken
together, these indices provide strong
evidence that the factor structure is well
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represented by a single latent construct.
Given this pattern it is reasonable to
interpret the results as supporting the
hypothesized one-factor model, with the
caveat that some residual discrepancy
remains.

ABC parameter 8 (maintaining balance
when bumped in a crowd), 9 (walking on
uneven surfaces), 11 (walking down a
ramp), 14 (walking on slippery surfaces),
and 12-13 (stepping onto and off an
escalator) represent activities that pose
substantial challenges in the daily lives of
individuals ~ with  lower
amputation. These activities require
advanced prosthetic control, dynamic
balance, and adaptive mobility in response

extremity

to  environmental perturbations. As
individuals gain greater proficiency in
prosthetic use and their balance and
mobility improve through rehabilitation, the
ability to perform these activities increases.
Therefore, the inclusion and evaluation of
such activity-specific balance tasks are
particularly important for accurately
assessing  functional  capacity  and
monitoring rehabilitation progress in
individuals ~ with  lower  extremity
amputation.

All participants in the present study were
classified as K3 or K4 according to the
Amputee  Mobility  Scale, reflecting
moderate to high functional mobility.
Bilateral amputees included in the study
also demonstrated high activity levels and
long daily prosthesis use durations.
Previous research has emphasized that,
particularly among individuals with K3 and
K4 activity levels, higher ABC scores are
associated  with  greater  functional
independence, increased participation in
daily activities, and longer prosthesis use
duration(12) In this context, the ABC Scale
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serves as a clinically meaningful tool for
evaluating balance-specific confidence in
active amputee populations. A limitation of
this study is that the sample predominantly
consisted of individuals with moderate to
high activity levels; therefore, this should
be taken into consideration when applying
the scale to amputees with lower activity
levels

The findings of this study indicate that the
Turkish version of the ABC Scale is a valid
and reliable instrument for assessing
balance confidence in individuals with
lower limb amputation. Given the critical
role of balance confidence in functional
mobility, fall risk, and prosthetic use, the
ABC Scale represents an important
outcome measure for both clinical practice
and  research involving amputee
population(13)

CONCLUSION

The Turkish version of the ABC scale
demonstrates high internal consistency,
validity, and reliability in amputee
individuals. It is suitable for use in clinical
settings and scientific research to assess
functional outcomes in amputees.
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oz

Giris: Gorme yetisi, postural kontroliin siirdiiriilebilmesinde 6nemli bir rol oynar.
Amac: Bu ¢alismada, farkli seviyelerde dogustan gérme kaybi olan ve normal géren ¢cocuklarda statik CoP (Center
of Pressure) salmimi ile dinamik plantar temas alanlarindaki tepe kuvvetlerinin karsilagtirilmasi ve aralarindaki
iligkilerin incelenmesi amaglandi.
Yontem: Calismaya 7-14 yas araliginda olan 68 ¢ocuk dahil edildi ve normal géren (n=20), az géren (n=28) ve
total kor (n=20) olarak 3 gruba ayrildi. Katilimcilar1 demografik 6zellikleri veri formu ile kaydedildi. Statik CoP
ve dinamik tepe kuvvet degerleri tasiabilir bir pedobarografik cihaz olan Analiz Sistem® ile dl¢iildii ve 6l¢iim
sonuclart uygun istatistiksel yontemler kullanilarak analiz edildi.
Bulgular: Cocuklarin demografik 6zelliklerinin benzer oldugu goriildi (p>0,05). Statik durusta, CoP toplam yol
uzunlugu (path length) disinda gruplar arasinda fark yoktu (p=0,002; diger tim degerler p>0,05). Dinamik tepe
kuvvetleri de dominant ve non-dominant alt ekstremitelerde benzerdi (p>0,05). Total kor grupta CoP path length
orta ayak tepe kuvvetiyle zayif-negatif iliskiliydi (p<0,05). Az gbren grubun statik ve dinamik parametreleri
arasinda anlamli iligski bulunmadi (p>0,05). Normal goren grupta CoP path length, 1. metatars, orta ayak ve topuk
medial bolgelerindeki tepe kuvvetleriyle orta ila ¢ok giiglii arasinda negatif iligkiler gosterdi (p<0,05).
Sonuc¢: Gorme engelli ¢ocuklarda yiiksek CoP path length degerleri, statik postural kontroliin gorsel girdi
eksikliginden etkilendigini gostermektedir. Statik CoP ile dinamik tepe kuvvetleri arasindaki zayif iligkiler, bu
¢ocuklarin dengeyi siirdiiriircken kompansatuvar stratejiler kullandigini diisindiirmektedir. Buna karsilik, normal
goren ¢ocuklarda gézlenen negatif iliskiler, gérsel girdinin yiik aktariminin diizenlenmesi ve postural stabilitenin
korunmasindaki belirleyici roliinii desteklemektedir.
Anahtar Kelimeler: Gorme engeli, pedobarografik analiz, postural kontrol

COMPARISON OF STATIC POSTURAL CONTROL AND DYNAMIC PEAK FORCE
VALUES IN TOTALLY BLIND, LOW VISION AND NORMAL VISION CHILDREN AND
EXAMINATION OF RELATIONSHIPS BETWEEN PARAMETERS
ABSTRACT

Background: Vision plays an important role in maintaining postural control.

Aim: The aim of this study is to compare static CoP (Center of Pressure) oscillation and peak forces in dynamic
plantar contact areas in children with different levels of congenital visual impairment and in children with normal
vision, and to examine the relationships between them.

Method: In this study, 68 children aged 7-14 were divided into three groups: normal vision (20), low vision (28),
and total blindness (20). Participants' demographics were recorded on a data form. Static CoP and dynamic peak
force values were measured using the Analysis System®, a portable pedobarographic device, and statistical
methods were applied.

Results: Demographic characteristics were similar across groups (p>0.05). Only CoP path length differed between
groups in static standing (p=0.002). Both lower extremities had similar dynamic peak forces (p>0.05). In the total
blind group, CoP path length was weakly negatively correlated with midfoot peak force (p<0.05). Low-vision
group correlations were insignificant (p>0.05). In children with normal vision, CoP path length was negatively
moderate to very strong correlated with peak forces in first metatarsal,midfoot and medial heel regions (p<0.05).
Conclusion: Lack of visual input affects postural control in visually impaired children with high CoP path length
values.The weak relationships between CoP and dynamic peak forces suggest these children used compensatory
strategies while maintaining balance. In contrast, the negative relationships observed in children with normal
vision support the role of visual input in regulating load transfer and maintaining postural stability.

Keywords: Visual impairment, pedobarographic analysis, postural control
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GIRIS

Gorme, bireyin ¢evresini algilamasinda ve
cevresiyle etkilesim  kurmasinda  rol
oynayan temel duyulardan biridir (1).
Gorsel bilgi, yalnizca nesnelerin taninmast
ve yOn bulma gibi biligsel siiregleri
desteklemekle kalmaz, aym1 zamanda
viicudun uzaydaki konumunun algilanmast,
motor  hareketlerin  planlanmasi1  ve
yluritilmesi, dengenin saglanmasi ve
proprioseptif ile vestibiiler girdilerle birlikte
postural kontroliin siirdiiriilebilmesinde de
onemli bir rol oynar (2).

Cocukluk ¢ag1 gorme kayiplar, siklikla
prenatal veya postnatal donemde ortaya
cikan cesitli etiyolojik faktorlere baglh
olarak gelismektedir. Prenatal ddnemde

genetik mutasyonlar, intrauterin
enfeksiyonlar (6rnegin rubella,
toksoplazma, sitomegaloviriis),

prematiirelige bagli retinopati ve gelisimsel
gbz anomalileri; postnatal siiregte ise
travmatik  yaralanmalar, enfeksiyonlar,
tiimoral olusumlar ve bazi metabolik
hastaliklar risk faktorleri arasinda yer alir
(3, 4). Yu ve ark. tarafindan yapilan bir
calismada, cocukluk  ¢agi gérme
kayiplarinin yaklasik %90’1min 6nlenebilir
veya tedavi edilebilir oldugu bildirilmistir
4).

Erken yasta baglayan gorme kaybu,
cocuklarin gelisimsel siireclerini olumsuz
yonde etkileyebilir. Gorme  engelli
cocuklarda (az gdren ve total kor), gorsel
girdi eksikliginin veya yoklugunun motor
gelisimde gecikmelere ve farkli
kompansatuvar stratejilere yol acabildigi
bildirilmistir (5). Gorsel girdi eksikligi
nedeniyle bu ¢ocuklarda ¢evreyi kesfetme
davraniglarinda azalma, bas ve govde
kontroliinde gecikme, uzanma ve yakalama
gibi el-géz koordinasyonu gerektiren
becerilerde yetersizlik gozlenebilir. Ayrica
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bu ¢ocuklar, vestibiiler ve somatosensoriyel
sistemlerden gelen bilgilere daha fazla
bagimli hale gelerek farkli kompansatuvar
stratejiler gelistirebilirler (2).

Bu acidan, gorme engeli bulunan
cocuklarda postural kontrol, denge ve
yluriime paternlerinde olusan degisikliklerin
objektif olarak degerlendirilmesi biiytlik
onem tasir. Pedobarografik analizler,
postural stabilite ve lokomosyon sirasinda
ayagin plantar yiizeyine dagilan basing ve
kuvvetleri nicel olarak degerlendirmeye
olanak saglayan ileri bir analiz yontemidir
(6). Statik pedobarografi ile ayakta sabit
durusta temas alani, dagilim yiizdeleri,
basing haritalamast ve CoP (Center of
Pressure) salinimi gibi veriler
Olgiilebilirken; dinamik pedobarografik
analiz ile ylirime sirasinda zamana baglh
olarak degiskenlik gosteren plantar kuvvet-
basing dagilimlart ve bunlara iliskin
hesaplanabilen tepe kuvvet (peak force),
impulse gibi parametreleri elde edilir. Farkli
seviyelerde gorme kaybi olan bireyler ile
normal goérme yetenegine sahip bireyler
arasinda bu  parametreler acisindan
farkliliklar olabilecegi ve objektif olarak
elde edilen bu parametrelerin birbirleriyle
iligkili olabilecegi ongoriilebilir.

Bu dogrultuda planlanan bu ¢alismanin
amaci, dogustan farkli seviyelerde gérme
kayb1 olan ¢ocuklar (az goren ve total kor)
ve normal goérme yetisine sahip ¢ocuklarin,
statik pedobarografik analiz ile elde edilen
CoP salmmi ve dinamik plantar
pedobarografik olgiimle elde edilen farkhi
temas alanlarindaki tepe kuvvet
degerlerinin karsilastirilmast ve o6lgiilen
parametreler arast iliskilerin
incelenmesidir.

YONTEM

Bu kesitsel c¢alisma, Lokman Hekim
Universitesi Bilimsel Arastirmalar Etik
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Kurulu tarafindan 29 Agustos 2024
tarthinde, 2024/09-1 sayili karar ile
onaylandi. Ayrica, ¢aligmanin kurumlarda
yiiriitiilebilmesi i¢in Ankara Il Milli Egitim
Midiirliigii tarafindan 01/10/2024 tarihinde
MEB.TT.2024.001920 basvuru numarasi
ille izin alndi. Calisma  Helsinki
Bildirgesinde tanimlanan ilkelere uygun
sekilde yiiriitildii. Calismaya katilan
cocuklarin ebeveynlerinden onam formu
alindi.

Olgular

Calismaya ebeveynlerinden onam formu
alman 7-14 yas arasindaki erkek ve kiz
cocuklar dahil edildi. Calisma olgulari, total
kor, az goren ve normal gorme yetisine
sahip cocuklar olarak ii¢ gruba ayrildi.
Gorme kayb1 bulunan ¢ocuklarin az goren
ve total kor olarak gruplandirilmasi igin,
aile ve okul kayit bilgileri ve 0&zel
gereksinim raporu (COZGER- tibbi tani,
gorme  keskinligi, o0zel  gereksinim
diizeyleri) esas alindi. Her ii¢ grup icin de
vestibiiler disfonksiyonu olan, herhangi bir
norolojik, romatolojik ve  ortopedik
problemi bulunan (alt ekstremiteye yonelik
gecirilen cerrahi / son 6 ay iginde
yaralanma) ve profesyonel spor gecmisi
olan ¢ocuklar ¢aligsma dis1 birakild: (Sekil 1.
Olgu akis diyagrami).

M\

—_
Caligmaya davet edilen cocuk sayisi
(n=82)
(Normal goren n=25, az géren n=33, otal
kor n=24)
b
4 Dahil edilemeyen (n=14) A
*Edinilmig gdrme engeli olan (az goren n=5, total kor
n=4)
*Vieli onam formlan olmasina ragmen calismaya
katimay! kabul efmeyen ve calismayi yarida birakan
normal géren (n=5)

Dodustan Total Kor
(n=20)

Normal Goren
(n=20)

Doustan Az Goren
(n=28)

Sekil 1. Akis Diyagrami
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Calismanin 6rneklem biiyiikliigii G* Power
programi (versiyon 3.1.9.7, Universitit
Diisseldorf, Diisseldorf, Almanya)
kullanilarak yapildi. Tahmini O6rneklem
blyikligii beklenen Etki Biiyiikliigii
katsayist (r) 0,5; istatistiksel anlamlilik
degeri (a) 0,05 ve istenen gii¢ (B) %90
hesaplanarak her grupta (normal goren,
dogustan az goren ve dogustan total kor)
icin en az 20 katilimci1 olmasi gerektigi
saptandi.

Verilerin Toplanmasi

Calismaya katilan g¢ocuklarin demografik
ozellikleri (yas, boy uzunlugu, viicut
agirhgl, beden kiitle indeksi (BKI),
dominant alt ekstremite) egitim-6gretime
devam ettigi okullarda, akademik derslerini

etkilemeyecek glin ve saatlerde
ogretmenlerinin gozetimi altinda yiiz ylize
goriisme yapilarak kaydedildi.

Katilimcilarin dominant alt ekstremitelerini
belirlemek i¢in, ayakta sabit durusta iki
ayak ortasina ve 50 cm uzakliga
yerlestirilen topa ii¢c kez vurmalar1 istendi.
Tercih  ettikleri ayak dominant alt
ekstremite olarak kaydedildi (7). Gorme
kaybt olan katilimcilar i¢in zilli top
kullanild1 ve “topa vur” komutu verildi.
Topa vurdugu alt ekstremite dominant alt
ekstremite olarak kaydedildi (8). Ardindan
klinik 6l¢iimleri gergeklestirildi.

Calismaya katilan c¢ocuklarin  postural
kontrol ve dinamik tepe kuvvet degerlerinin
elde edilmesi amaciyla tagmabilir AS Ayak
Tarama (Analiz  Sistem®, Istanbul,
Tiirkiye)  sistemi  kullanildi.  Sistem
400mmx400mm alana yerlesen 2288
sensore (1,4 sensor/cm?) ve 200 ila 400 Hz
veri hizina sahip bir platform igermektedir
(9). Sistem, ger¢cek zamanli basing
haritalama ve temas alanina 6zgii objektif
veriler sunmaktadir (Sekil 2 ve Sekil 3).
Analiz Sistem® cihazinin gecerlilik ve
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giivenirlik calismast  Soylu ve ark.
tarafindan yapilmistir (10).

Frames

Sekil 2. Statik pedobarografik analiz ile

elde edilen CoP parametreleri.

Frames

/ e ——— s NN
A y S x S

Frames

Sekil 3. Dinamik pedobarografik analiz ile
elde edilen temas bdlgelerine ait tepe
kuvvet degerleri.

Postural kontroliin degerlendirilebilmesi
amaciyla yapilan statik pedobarografik
analiz ile cocuklarin CoP parametreleri
degerlendirildi. Tiim katilimcilar, gozleri
acik olacak sekilde sabit ve kontrollii ic
mekan aydinlatmasina sahip bir ortamda
degerlendirildi. CoP parametreleri;
cocuklarin sensorlii  platform iizerinde
bipedal  pozisyonda, ayaklar kalga
genisliginde ve ayak parmak uglar1 karsiya
bakacak sekilde, ¢iplak ayakla ve sabit bir
sekilde karsiya bakarken 30 saniye boyunca

Firat ve ark.

kaydedildi. Ol¢iimler sirasinda kollar gdvde
yaninda serbest pozisyonda tutuldu ve
katilimcilardan ~ sessiz  kalmalar1  ve
duruslarini bozmamalar1 istendi. Ol¢iim
sirasinda herhangi bir postural bozulma,
konusma ya da dikkat kayb1 gozlendiginde
degerlendirme tekrarlandi. CoP
konumlarinin %95 ini i¢ine alan elipsin
alan (ellipse area), CoP medio-lateral
yonilindeki degisimin ortalama sapmasi
(standart  deviation X), CoP antero-
posterior yoniindeki degisimin ortalama
standart sapmasi (standart deviation Y),
elipsin en uzun ekseninin yatay diizlemle
yaptig1 ac1 (major axis angle), elipsin en
uzun ekseninin uzunlugu (major axis major
axis length), elipsin kisa ekseni (minor axis
length) ve CoP toplam yol uzunlugu (CoP
path length) parametreleri kaydedildi (11).
Katilmcilarin =~ dinamik  tepe  kuvvet
degerleri, c¢ocuklarin normal  gilinlik
yirime hizlarinda yukarida belirtilen
sensorlii platformda yiiriimesi ile elde
edildi. Olgiimler sirasinda ¢ocuklarin dogal
ylrtime ritimlerini  koruyabildiklerinden
emin olmak icin her ¢ocuktan 2-3 kez
platform {izerinde yiriiyerek deneme
yapmalar istendi ve ardindan ¢ocuklarin
sensOrli platform gémiili 8m’lik yiirtime
alaninda kendi belirledikleri hizda 2-3 dk
yiiriimeleri istendi ve her iki ayaklarinin,
farkli temas alanlarina ait tepe kuvvet (peak
force) degerleri Newton (N) cinsinden
kaydedildi.

Istatistiksel Analiz

Calismanin istatistiksel analizleri IBM
SPSS Statistics 26,0 (SPSS Inc, Chicago,
IL, ABD) paket programi kullanilarak
yapildi.  Analitik ve gorsel veriler
kullanilarak degiskenlerin normal dagilima
uygunlugu degerlendirildi.
degiskenlerin
karsilagtirilmasinda parametrik test olarak

Sayisal
gruplar arast
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Tek Yonlii Varyans Analizi (ANOVA),
non-parametrik test olarak ise Kruskal-
Wallis H Testi kullanmildi. Kategorik
degiskenlerin bagimsiz  gruplar arasi
karsilagtirilmalart  i¢in  Ki-kare  Testi
kullanildi. Degiskenler arasindaki iliski ise
Spearman’s  Korelasyon — Testi ile
degerlendirildi.  Korelasyon  katsayisi
degerleri 0,00-0,20: ¢ok zayif; 0,21 0,40:
zayif; 0,41-0,60: orta; 0,61-0,80: giiclii ve
0,81-1,00: cok giiclii olarak yorumlandi
(12). Istatistiksel anlamlibk degeri 0,05
olarak kabul edildi.

BULGULAR

Calisma, yas aralig1 7-14 olan 32 kiz ve 36
erkek olmak iizere toplam 68 cocuk ile
tamamlandi. Calismaya dahil edilen
cocuklarin yas, viicut agirlig, boy
uzunlugu, BKI, cinsiyet ve dominant alt
ekstremite dagilimlariin benzer oldugu
goriildii (p>0,05). Cocuklarin demografik
ozelliklerine dair bilgiler Tablo 1°de verildi.
Total kor, az gbéren ve normal gorme
yetisine sahip ¢ocuklarin postural kontrol
performanslar1  hakkinda objektif bilgi
vermek amaciyla elde edilen, statik ayakta
durusta CoP parametreleri incelendiginde,
yapilan gruplar aras1 karsilagtirmalarda CoP
path length verisi hari¢ diger sonuclar
acisindan gruplarin benzer oldugu goriildii

Firat ve ark.

(p>0,05) (Tablo 2). Normal gdren
cocuklarin hem total kér hem de az goren
cocuklardan anlamli olarak daha az COP
path length’e sahip oldugu (p<0,05), total
kor ve az gorenlerin arasinda ise fark
olmadigi saptandi (p>0,05).

Katilimcilarin  dominant ve non-dominat
ayaklarindaki farkli temas alanlarinin
dinamik olarak Olclilen tepe
degerleri ve gruplar arasi karsilastirilmasi
Tablo 3’te sunuldu. Tepe kuvvet
degerlerinin dominant ve non-dominant alt
ekstremitelerde li¢ grup arasinda benzer
oldugu bulundu (p>0,05) (Tablo 3).

Total korlerin CoP path length degerleri
dominant ve non-dominat orta ayak tepe
kuvveti ile negatif yonde zayif-orta iliskili
oldugu (dominant orta ayak: rho=-0,451,
p=0,046; non-dominant orta ayak: rho=-
0,475, p=0,034); az gorenlerin ellipse area
ve CoP path length degerlerinin ayagin
farkli alanlarina ait ayak tepe kuvveti ile

kuvvet

istatistiksel olarak iligkisi bulunmadigi
(p>0,05); normal goérme yetisine sahip
cocuklarda CoP path length, hem dominant
hem de non-dominant ayakta 1. metatars,
orta ayak ve topuk medial bolgelerinden
elde edilen tepe kuvveti ile negatif yonde ve
orta ile c¢ok giicli arasinda degisen
diizeylerde anlaml iliski bulundu (p<0,05)
(Tablo 4).

Tablo1. Katilimcilarin demografik 6zellikleri ve gruplar arasi karsilagtiriimasi.

Ozellik Total Kor (n=20) Az Goren (n=28) Normal Goéren (n=20) p
Yas (y1l) 10,5 (7/14) 10 (8/14) 9 (7/14) 0,344
Viicut agirhg (kg) 36,5 (19/70) 36,5 (15/96) 34 (18/90) 0,962
Boy uzunlugu (m) 137 (106/171) 137 (114/162) 138 (113/172) 0,785
BKi (kg/m?) 18,72 (11,97/26,04) 18,51 (11,54/36,58) 18,74 (13,88/30,42) 0,973
Cinsiyet

Erkek 9 (%45) 15 (%53,57) 12 (%60) 0,634

Kiz 11 (%55) 13 (%46,43) 8 (%40)

Dominant alt ekstremite

Sag 19 (%95) 27 (%96,43) 19 (%95) 0,961

Sol 1 (%5) 1 (%3,57) 1 (%5)

Yas, viicut agirlhigi, boy uzunlugu ve BKI siirekli degiskenler medyan (minimum/maksimum) olarak verilmistir. Cinsiyet ve dominant alt
ekstremite degiskenleri n (%) bigiminde gosterilmistir. BKI: Beden Kitle Indeksi; kg: kilogram; cm: santimetre; kg/m?:
kilogram/metrekare. p: Mann—Whitney U Testi veya Ki-Kare Testi.
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Tablo 2. Katilimcilarin statik postural kontrol parametreleri ve gruplar arasi karsilastiriimasi.

Parametre Total Kor Az Goren Normal Géren (n=20) p
(n=20) (n=28)

Ellipse Area (mm? 120,10 (22,2/1374,2) 190 (36,7/5578,7) 113,85 (15,7/867,7) 0,146
Major Axis Angle (°) -16,25 (-84,5/85.,4) 22,30 (-86,8/87,8) -19,10 (-83,6/79,7) 0,814
Major Axis Length (mm) 19 (7,4/69,4) 23,35 (9,7/101,6) 17,10 (4,9/40,1) 0,094
Minor Axis Legth (mm) 9,30 (3,8/25,2) 10,65 (2,8/69.9) 7,50 (2,5/27,5) 0,242
CoP Path Length (mm) 254,70 (131,1/512,8) 280,65 (175,6/634,9) 189,15 (100,1/541,7)  *0,002>¢
Standard Deviation X(mm) 3,05 (1,4/11,5) 2,90 (1,1/16,1) 2,75 (0,5/5,9) 0,534
Standard Deviation Y (mm) 3,05 (1/14,1) 4,25 (1,2/19,4) 2,45 (1/8,1) 0,056

Ellipse area: Elips alani; Major Axis Angle: Elipsin en uzun ekseninin yatay diizlemle yaptigi agi; Major Axis Length: Elipsin en uzun
ekseninin uzunlugu; Minor axis length: Elipsin kisa ekseninin uzunlugu; CoP path length: CoP toplam yol uzunlugu; Standard Deviation X:
CoP medio-lateral yéniindeki degisiminin ortalama sapmasi; Standard Deviation Y: CoP antero-posterior yoniindeki degisimin ortalama
standart sapmasi.mm?: milimetrekare; mm:milimetre;°: derece. Degerler medyan (minimum/maksimum) olarak verilmigstir. p: Kruskal
Wallis H Test, a: Bonferroni diizeltmesinden sonra total kor ve az gérenle arasindaki anlamh farki; b: Total kér ve normal géren grup
arasindaki anlamli farki; c: Az géren ve normal goren grup arasindaki anlamh fark: isaret eder.

Tablo 3. Katilimcilarin dominant ve non-dominat alt ekstremitede farkli temas alanlarinin tepe

kuvvet degerleri ve gruplar arasi karsilastiriimast.

T(()Itlazlzlg)o r Azﬂggg; n Normal Géren (n=20) P
D (0/56,239 , 62,8 59,39 0354
176, (6,97/176) (12,79/385,69) ’
1. Metatars (N) ND 65,50 7371 55,44 0970
(1,21/151,19) (1,14/294,92) (11,3/253,12) :
D 48 44 ( 47/,13 | 63/,23 0153
(10,66/141,17) 7,82/91,34 (18,41/178,41) :
2. Metatars (N) ND 60,67 57,51 8401 0126
(7,32/158.8) (5,97/142,52) (10,09/233,43) ’
D 61,52 63,87 64,29 770
15,42/172,44 (13,15/155,53) (17,34/250,63) =
3. Metatars (N) ND ¢ 93,83 : 85,87 93,90
(31,06/233,08) (37,03/197,68) (24,52/282,69) 0,735
D 6127 41,97 55,66
(14,07/160,08) (16,28/108,75) (11,09/188,37) 0,416
4. Metatars (N) ND 64.68 6831 7837
(16,99/184,1) (22,53/155,17) (9,24/304,58) 0,878
D 5,69 7,11 5,69 0.454
0/52.6 (0,21/35,75) 0/47,98 ’
5. Metatars (N) ND (4,41 ) 17,59 ( 13.19 )
(0/46,56) (0/73) (0/109,89) 0,204
D 41,44 30,6 42/,19 .
1,99/327,19 1,28/341,62 (10,02/207,91) :
Orta Ayak (N) D ( 1297 : ( 70,83 : 66,71
(1,85/320,29) (12,08/346,1) (22,32/348,37) 0,308
D 127,45 108,79 130,09 o
. (27,86/277,43) (33,48/397,42) (33,27/388,89) :
Topuk Mediyali (N) ND 13637 150,20 152,72
(39.,45/331,74) (28,86/520,46) (57,22/536,03) 0,674
D 96,53 87 88,28 0.605
Topuk Laterali (N) (27.22215,24) (21,25/160,79) (27,3/263,64) ,
ND 146,06+74.13 129.78£63 24 129.05:68 21 0,659

N: Newton,; D: Dominant alt ekstremite; ND: Non-Dominat alt ekstremite; Degerler medyan (minimum/maksimum)
olarak ya da standart sapma olarak verilmistir. p: Kruskal Wallis H Test ya da Tek Yonlii Varyans Analizi (ANOVA).
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Tablo 4. Katilimcilarin dominat ve non-dominat alt ekstremitelerinden elde edilen postural
kontrol parametreleri ile dinamik tepe kuvvet degerleri arasindaki iliski.

Total Kor Az Goren Normal Goren
(n=20) (n=28) (n=20)
Ellipse CoP Path Ellipse CoP Path Ellipse CoP Path
Area Length Area Length Area Length
1. Metatars rho -0,047 0,136 0,139 -0,262 -0,683
p 0,845 0,491 0,480 0,265 *0,001
L
g 5. Metatars rho -0,041 -0,107 0,217 0,173 0,029 -0,268
£ p 0,865 0,268 0,378 0,905 0,254
-
f Orta Ayak rho -0,126 -0,206 -0,144 -0,323 -0,642
f p 0,596 *0,046 0,292 0,463 0,165 *0,002
.g Topuk Mediyali rho -0,340 0,346 -0,003 -0,268 -0,811
g p 0,143 0,071 0,987 0,254 *0,000
Topuk Laterali rho -0,101 -0,262 0,299 0,111 0,117 -0,278
p 0,673 0,122 0,574 0,622 0,235
1. Metatars rho -0,230 -0,170 0,036 0,017 -0,229 -0,762
@ p 0,329 0,857 0,932 0,332 *0,000
E - 3 - -
S 5. Metatars rho 0,199 0,290 0,072 0,042 0,000 0,311
2 p 0,401 0,715 0,834 1,000 0,182
=
% Orta Ayak rho -0,283 -0,475 0,001 0,112 -0,367 -0,559
E p 0,227 *0,034 0,998 0,572 0,112 *0,010
'E Topuk Mediyali rho -0,027 -0,180 -0,189 -0,249 -0,224 -0,576
2 p 0,910 0,336 0,201 0,342 *0,008
=
r4 Topuk Laterali rho -0,057 -0,164 0,209 0,056 -0,189 -0,257
p 0,811 0,286 0,776 0,424 0,274

Ellipse area: Elips alani; CoP path length: CoP toplam yol uzunlugu. Korelasyon analizleri Spearman korelasyon testi ile
yapumistir. rho katsayilary iligki yoniinii ve giiciinii, alt satirlarda verilen p degerleri ise istatistiksel anlamlilig
gdstermektedir *(p<0,05).

TARTISMA

Bu calismada, dogustan farkli seviyelerde
gorme kaybi olan g¢ocuklar (az goren ve
total kor) ve normal gorme yetisine sahip
cocuklarin, statik pedobarografik analiz ile
elde edilen CoP parametreleri ve dinamik
pedobarografik 6l¢tim ile elde edilen farkli
temas alanlarindaki tepe kuvveti degerleri
karsilastirildi ve Olgiilen parametreler arasi
iligkiler incelendi.

Literatiirde, gorme engelli bireylerin
postural kontrol, stabilite ve denge

performanslarina iligkin sonuglar

celiskilidir (13-15). Baz1 ¢aligmalar, normal
goren Dbireylerin statik veya dinamik
postural gorevler sirasinda, gérmeyen
bireylere kiyasla daha iyi postural kontrol
sergilediklerini 6ne siirmektedir (14). Baz1
caligmalarda ise farkli yas gruplarindaki kor
ve goren bireylerde postural kontroliin
benzer oldugunu bildirilmistir (16, 17).
Ayrica literatiirde dogustan ve edinilmis
gorme engelliler arasindaki farklar da
incelenmistir. Nakata ve ark. dogustan
korliigiin postural salinim iizerinde ¢ok az
ya da hi¢ etkisi olmadigini belirtmistir (17).
Schmid ve ark. ise dogustan ve edinilmis
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gorme engelinin hem statik hem de dinamik
denge lizerinde benzer etkiler yarattigindan
bahsetmistir (18). Bu durum gorsel girdi
eksikligine ragmen diger somatosensoriyel
bilgilerin postural salinimi koruyabildigini
diisiindiirmektedir.

Yapilan diger caligmalarda da gorsel girdi
eksikliginin denge kontroliinde artan motor
cabaya ve denge stratejilerinde
kompansasyonlara neden oldugu (17, 19) ve
binokiiler gdérmenin c¢ocuklarda dengeyi
saglamak i¢in 6nemli oldugu belirtilmistir
(20). Bu calismalar, gorme kaybimnin CoP
degiskenlerini hem statik hem dinamik
olarak etkiledigini ancak bu etkilenimin
bireylerin yasina, gorme kaybinin siiresine
ve fiziksel aktivite diizeyine bagl olarak
degistigini de goOstermektedir. Fiziksel
aktivite ve sporun gorme engelilerde
postural kontrolii gelistirdigi ve CoP
salimimini azaltti1 yoniinde aragtirmalar da
bulunmaktadir (21).

Literatiirde yasin ilerlemesinin gdrme
engelli c¢ocuklarda denge performansi
tizerinde etkiler yaratabilecegini gosteren
arastirmalar bulunmaktadir. Hékkinen ve
ark., puberte Oncesi g¢ocuklarin puberte
sonrast doneme kiyasla daha diisiik denge
becerilerine sahip oldugunu bildirmistir
(22). Rutkowska ve Skowronski (23) 7-11
yas ile 12-16 yas gruplari arasinda fark
bulmazken, Rutkowska ve ark. (24) daha
kiiclik yas grubunun daha zayif denge
performanst sergiledigini belirtmistir. Bu
calismada, benzer bir yas araligi (7-14 yas)
secilmis olmasina ragmen katilimcilar
puberte donemine gbre alt gruplara
ayrilmamistir; bu durum yasa bagh
norolojik ve fizyolojik gelisim
farkliliklarinin ayrintili
degerlendirilememesine  neden  olmus
olabilir. Cocuklarda yas ilerledik¢e kas
kuvvetinin artmasi, merkezi sinir sisteminin

olgunlagmasi ve proprioseptif

Firat ve ark.

mekanizmalarin gelismesi dengeyi olumlu
etkileyebilir. Bu nedenle, degerlendirme ve
egitim programlarinin yas gruplarina uygun
bir sekilde yapilandirilmasi 6nemlidir.

Bu ¢aligmada normal gérme yetisine sahip
cocuklara kiyasla gérme engelli cocuklarin
daha yiiksek CoP path length degerine
sahip olmasi, postural stabiliteyi korumakta
daha cok zorlandiklarini ve gorsel girdinin
postural kontrol ve stabilite agisindan
onemli bir yerinin oldugunu
gostermektedir. Buna karsin dinamik tepe
kuvvet degerlerinin gruplar arasinda benzer
bulunmasi, statik ve dinamik gorevlerde
gorsel girdi eksikliginde farkli motor
stratejilerin kullanildigini
diisiindiirmektedir. Ayrica, gérme kaybi
olan ¢ocuklarin yliriime sirasinda gorsel
girdi  eksikligini somatosensdriyel ve
vestibiiler sistemler sayesinde kompanse
ettigi diisiiniilmektedir.

Tepe kuvvet (peak force), ayagin belirli bir
temas bolgesine uyguladigi en yiiksek anlik
kuvveti temsil eder; ancak bu deger plantar
yiik dagilimindaki bolgesel farkliliklar ve
asimetrileri tam olarak yansitmayabilir.
Tepe kuvvet degerinin viicut agirhigi ve
ekstremite uzunlugu gibi antropometrik
ozelliklere; adim genisligi, kas kuvveti ve
ylrliime hizi gibi mekanik degiskenlere
bagli oldugu bilinmektedir (25). Bu
calismada demografik ve antropometrik
ozelliklerin gruplar arasinda benzer olmasi
(p>0.05), tepe kuvvet degerlerinde fark
olmamasini agiklayabilir. Ayak tabanindaki
basing ve kuvvet dagilimlari, bireylerin
durus pozisyonu, yiirliylis paternleri,
postural  kontrol stratejileri ve duyu
sistemlerinden gelen afferent girdilere bagl
olarak degisiklik gosterebilmektedir (26).
Yapilan calismalarda gérme engeli olan
bireylerde plantar ylizeye uygulanan tepe
basing degerlerinde bolgesel farkliliklar
oldugu bildirilmigtir.  (27,28).  Statik
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postiirde gorsel girdinin yoklugu postural
salinimi artirirken, dinamik gdrevlerde
gorme engelli c¢ocuklarin daha yavas
yiirlime, kisa adim uzunlugu ve artmis ¢ift
destek stiresi gibi kompansatuvar stratejiler
kullanarak yiikk aktarimini diizenledikleri
sOylenebilir (5, 29-30). Bu stratejiler plantar
basing  bolgelerinde  farkliliklara  yol
acabilse de yiikiin zaman icinde daha
kontrollii  aktarilmasi, tepe kuvvetin
biiyiikligiinii  degistirmeyebilir. Bodylece
statik stabilite bozulmus olsa da dinamik
yiiklenmenin korunmasi, goérme engelli
cocuklarda duyusal girdilerin yeniden
agirlandirildigint  (sensory re-weighting)
distindiirmektedir (28).

Bu c¢alismada normal goren c¢ocuklarda,
ozellikle bazi  metatars ve topuk
bolgelerinde plantar kuvvet dagilimi ile
CoP path length arasinda anlamli negatif
iligkiler (dominant ayakta 1. metatars: rho=-
0,633; orta ayak: rho=-0,642; topuk medial:
rho=-0,811; p<0,05) gorsel girdinin yiik
aktarimimin biiytkliigiiniin ayarlanmasinda
rol oynadigini diisiindiirmektedir. Ayrica az
géren ve total kor cocuklarda ayak tepe
kuvvet dagilimlar1 ile CoP salimimlarn
arasinda giicli iliskiler kurulamamistir. Bu
bulgu, dengeyi saglarken yiik aktariminin
kontrollii yapilmasinin CoP salinimini
azaltabilecegi kanisina varmamiza neden
olmustur.  Literatiirde gorme engelli
bireylerin postural kontrolde plantar yiik
dagilimindan  ziyade
proprioseptif girdilere bagimli oldugu
belirtilmektedir (5,31).

vestibiler  ve

SONUC VE ONERILER

Bu calismada, goérme engelli ¢ocuklarda
statik postural kontroliin, goren akranlarina
kiyasla 6nemli 6l¢iide bozuldugu ve CoP
path lenght degerlerinin daha yiiksek
oldugu bulundu (p=0,002). Dinamik tepe
kuvvet degerlerinin gruplar arasinda benzer

Firat ve ark.

olmast (p>0,05) ve gorme engelli
cocuklarda tepe kuvvet degerleri ile CoP
parametreleri arasinda genel olarak anlaml
iliskilerin ~ saptanmamas: (p>0,05), bu
cocuklarin postural kontrolii siirdiiriirken
plantar yiikk dagilimindan ziyade alternatif
duyusal-motor stratejilere basvurdugunu
diisiindiirmektedir. Korelasyon analizleri
ile, normal goren c¢ocuklarda CoP path
length ile plantar yliklenme bolgeleri
arasinda orta ila ¢ok giiclii arasinda degisen
negatif iliskiler oldugunu gosterirken
(p<0,05), az goren ¢ocuklarda anlamli bir
iliski saptanmadi. Total kor ¢ocuklarda ise
yalnizca orta ayak bolgesinde zayif ila orta
diizeyde negatif iliski goriillmesi, bu
cocuklarin postural kontrolii siirdiiriirken
dinamik ayak yiiklemesini kismen bir
strateji olarak kullanabilecegini
diistindiirmektedir.
Gorsel  girdinin  eksikliginde  veya
yoklugunda viicut salinimin artmasi, kalca
ve ayak bilegi stratejilerinin kompansatuvar
olarak kullanilmasi seklinde de
degerlendirilebilir.

Sonu¢ olarak; gorsel girdinin postural
stabilite {lizerinde etkili oldugu ve gorsel
yeti yitimi seviyelerine bagli olarak farkl
kompansatuvar  stratejilerin  olustugunu
diisiinmekteyiz. Gelecek calismalarda, yas
gruplarmin  biyolojik  gelisim evreleri
dikkate alinarak smiflandirilmasi, elde
edilecek bulgularin
karsilastirilabilirligini artiracaktir.

literatiirle

SINIRLILIKLAR

Bu calismanin baz1 sinirliliklar
bulunmaktadir. Caligmamiz yas gruplarina
ayrilarak  siniflandirilmamistir.  Gelecek
caligmalarda, yas gruplarinin biyolojik
gelisim dikkate almarak
siiflandirilmasi, elde edilecek bulgularin
literatiirle karsilagtirilabilirligini

artiracaktir. CoP verilerinin elde edilmesine

evreleri
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yonelik degerlendirmelerinin normal goren
ve az goren c¢ocuklarda gozler acgik
pozisyonda yapilmis olmasi ve dengeyi
etkileyebilecek bazi parametrelerin
(vestibiiler/proprioseptif) géz ardi edilmis
olmast caligmanin bir diger smirlilig
arasindadir. Ayrica basing degil de tepe
kuvvet degerlendirmesinin yapilmis olmasi
da sonugclar etkilemis olabilir.

ARASTIRMA KATKI ORANI BEYANI

Calismanin Tasarlanmasi: NB, NF, MS;
Verilerin Toplanmasi: NF, MS; Makalenin
Yazimi: NF, MS, NB; Makalenin Gozden
Gegirilmesi ve Diizenlenmesi: NB
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Yazarlar ¢alismanin yiiriitiilmesi siirecinde
herhangi bir finansal destek almadiklarini
beyan ederler.
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BiR DEVLET HASTANESINDEKI BASINC YARALANMALARI PREVALANSI VE
RiISK FAKTORLERININ BELIRLENMESIi: NOKTA PREVALANS CALISMASI
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(0V4
Amag: Bu arastirmanin amaci bir devlet hastanesindeki basing yaralanmalari nokta prevalansini ve basing
yaralanmalart olugsumu ile iligkili risk faktorlerini belirlemektir.
Yontem: Aragtirma, tanimlayict ve kesitsel nitelikte nokta prevalans ¢alismasi olarak yapilmistir. Calisma 11
Kasim 2025 tarihinde Tiirkiye’de bir ilin devlet hastanesinin yetigkin yogun bakim, palyatif bakim, dahili ve
cerrahi kliniklerinde en az 24 saattir yatarak tedavi goren 110 hasta ile gergeklestirilmistir. Verilerin toplanmasinda
tanitic1 hasta 6zellikleri formu, Braden Basing Yaralanmasi Risk Degerlendirme Olgegi, basing yaralanmalari
izlem formu kullanilmigtir. Verilerin analizi bagimsiz drneklem t testi, ki-kare ve lojistik regresyon analizleri ile
degerlendirilmistir.
Bulgular: Arastirmaya dahil edilen 110 hastanin %29,1’inde basing yaralanmalari oldugu, hastane kaynakli basing
yaralanmalar1 prevalansinin %11,3 oldugu saptanmigtir. Hastalarda tespit edilen basing yaralanmalariin en sik
Evre-2 (%30) oldugu ve sakrum-koksiks (%33,3) bolgesinde goriildigii belirlenmistir. Lojistik regresyon
analizinde, hastanede kalig siiresinin (p=0,006) ve yiiksek/orta Braden risk puanina sahip olmanin (p<0,001) ve
diisiikk hemoglobin diizeyinin (p=0,017) basing yaralanmalari geligimi riskini artirdigi saptanmustir.
Sonug: Hastanede daha uzun siire yatan, Braden risk degerlendirmesine gore yiiksek ve orta riskli grupta olan ve
hemoglobin diizeyi diisiik olan hastalarda basing yaralanmalarinin yiiksek oldugu belirlenmistir. Bu baglamda bu
grup hastalarin daha dikkatli degerlendirilmesi ve erken donemde kanit temelli koruyucu onlemler alinmasi
onerilmektedir.
Anahtar Kelimeler: Basing yaralanmalari, hemsirelik, braden, prevalans, risk faktorleri

DETERMINATION OF PRESSURE INJURY PREVALENCE AND RISK FACTORS
IN A STATE HOSPITAL: POINT PREVALENCE STUDY

ABSTRACT
Objective: Tis study aimed to determine the point prevalence of pressure injuries and associated risk factors in a
state hospital.
Method: This descriptive and cross-sectional point prevalence study was conducted on November 11, 2025, with
110 patient hospitalized for at least 24 hours in the adult intensive care, palliative care, internal medicine and
surgical clinics of a state hospital in Turkey. Data were collection using a descriptive patient characteristics form,
the Braden Pressure Injury Risk Assessment Scale and a pressure injury monitoring form. Data analysis was
conducted using independent sample t-test, chi-square test and logistic regression analysis.
Results: It was determined that %29,1 of the 110 patients included in the study had pressure injuries, with a
hospital-acquired pressure injuries prevalence of %11,3. Among the detected pressure injuries, the most frequent
severity was Stage-2 (%30) and the most common occurrence site was the sacrococcygeal region (%33,3). Logistic
regression analysis revealed that length of hospital stay (p=0,006), having a high/moderate Braden risk score
(p<0,001) and low hemoglobin level (p=0,017) were independent risk factors that significantly increased the risk
of pressure injury development.
Conclusion: Patients with longer hospital stays, those in the high and moderate risk groups according to the Braden
risk assessment and those with low hemoglobin levels were found to have a high prevalence of pressure injury. In
this context, it is recommended that this patient groups be evaluated more carefully and evidence-based preventive
measures be implemented at an early stage.
Keywords: Pressure mjury, nursing, braden, prevalence, risk factors
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GIRIS

Basing yaralanmalar1 (BY) diinya genelinde
saglik sistemlerinde yaygin bir sorun olarak
yer almaktadir (1,2). BY, basing veya
basingla birlikte kesme/siirtiinme
kuvvetlerinin etkisi sonucu deride ve/veya
altta yatan dokuda meydana gelen lokalize
hasar olarak tanimlanmaktadir. BY,
genellikle kemik ¢ikintilart  iizerinde
meydana gelmekte ve tibbi bir ara¢ veya
baska bir nesne ile de iligkili olabilmektedir
(3). BY, hastanede yatis siiresini uzatma,
iyilesmeyi geciktirme, hastane enfeksiyonu
riskini artirma, hastaya fiziksel ve duygusal
acl yasatma, yasam kalitesini diislirme,
morbidite ve mortalite oranlarini yiikseltme
ve tedavi maliyetlerini artirma gibi
sonuglartyla hem hasta hem de saglik
kurumlar tizerinde ciddi olumsuz etkiler
dogurmaktadir (4-6).

Basing yaralanmalari, hemsirelik bakimi
kalite gostergesi ve hastane performansi
klinik gostergesidir (7,8). BY Onlenebilir
nitelikte saglik sorunlar1 olup BY’lerin
onlenmesi tedaviden daha kolay ve maliyet-
etkin bir yaklasgimdir (7,9). Dolayisiyla
saglik  kurumlari maliyet ve Kkalite
iyilestirme siirecleri icin etkili 6nleme ve
yonetim stratejilerine odaklanmalidir (10).

Etkili onleme stratejileri, risk
degerlendirilmesi, deri ve dokunun
degerlendirilmesi, deri bakimi,

beslenmenin degerlendirilmesi, pozisyon
verme, mobilizasyon, destek yiizey
kullanim1 gibi biitlinctil bir yaklasimi
kapsamaktadir (3). Hemsirelerin BY’lerin
onlenmesindeki temel rolii, BY riski tagtyan
hastalarin ~ degerlendirilmesi  ve etkili
onleyici miidahalelerin  uygulanmasini
icermektedir (1,4). Hemsireler tarafindan
uygulanan etkili 6nleyici miidahaleler BY
riskini ve prevalansinit azaltarak saglik
hizmeti kalitesi ile hasta giivenligini

Deveci ve ark.

artirmada ve hasta ciktilarini iyilestirmede
kritik 6neme sahiptir (1,11).

Diinya genelinde BY prevalans oranlari
incelendiginde; Avrupa’da %10,8 (12),
Kuzey Amerika’da %13,6 (13) ve
Avustralya’da  %12,9 (14) seviyeleri
goriiliirken, Afrika kitasinda bu oranlarin
%3,4 ile %18,6 arasinda dagilim gdsterdigi
bildirilmistir (15). Cin'de rapor edilen
%0,63 ile %1,54 araligindaki disiik
prevalans oranlarina (6) karsin Tiirkiye’de
tespit edilen %9,5 BY prevalansi, kiiresel
diizeyle tutarlilik gostermektedir (4).
Basing yaralanmalar1 prevalans verileri,
maliyet analizleri, saglik politikalarinin
yapilandirilmast  ve  etkin  Onleme
protokollerinin gelistirilmesi siireclerinde
temel bir veri kaynagi saglasa da bu veriler

calisma  poplilasyonunun  demografik
Ozelliklerinden, klinik ortam ve veri
toplama yontemlerinden dogrudan

etkilenmektedir (13,16). Mevcut ulusal
prevalans verileri genel bir epidemiyolojk
tablo sunmakla birlikte kurumsal diizeydeki
spesifik  sorunlarin  tespitinde  sinirh
kalabilmektedir (4). Kurumsal diizeyde
gergeklestirilen  prevalans  caligsmalari,
kurumsal degiskenleri ve hasta profilini
dogrudan yansitmasi bakimindan 6nleme ve
yonetim siireglerinin etkinligini artirmada
kritik bir rol oynamaktadir (17).
Bu ¢alisma, ilgili saglik kurumunun mevcut
BY prevalansini ve iligkin risk faktorlerini
belirleyerek kurumsal farkindaligin
artirlmasin1  saglayacaktir. Ayrica kanit
temelli ve hedefe yonelik stratejilerin
gelistirilmesine, klinik birimler arasindaki
risk farkliliklarinin ~ belirlenmesine  ve
kaynaklarin daha etkin dagilimima katki
saglayacaktir.
Bu dogrultuda bir devlet hastanesindeki
basing yaralanmalar1 nokta prevalansinin ve
basing yaralanmalariyla iligkili  risk
faktorlerinin belirlenmesi amaglanmastir.
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Arastirma sorulari

1. Devlet hastanesindeki genel ve hastane
kaynakli basing yaralanmalar1 prevalansi
nedir?

2. Hastalarda basing yaralanmalari
gelisimine neden olan risk faktorleri
nelerdir?

YONTEM
Arastirmanin Sekli ve Yeri

Bu arastirma Tirkiye'nin bir ilindeki bir
devlet hastanesinde yetiskin yogun bakim,
palyatif  bakim, cerrahi ve dahili
kliniklerinde basing yaralanmalar1 nokta
prevelansinin amaciyla
kesitsel tipte aragtirma olarak yapilmstir.

belirlenmesi

Arastirmanin Evren ve Orneklemi

Nokta prevalans c¢alismasina arastirmanin
yapildig1 tarihte arastirmaya katilmaya
goniillii, 18 yas ve tlizeri yogun bakim,
palyatif ~ bakim, dahili ve cerrahi
kliniklerinde en az 24 saattir yatan tiim
eriskin hastalar dahil edilmistir. Orneklem
secimine gidilmeyip arastirma evreninin
tamamina ulasim hedeflenmistir. Toplam
110 hasta ile arastirma tamamlanmistir.
Arastirmada c¢ocuk, gebe hastalar ile
gintibirlik  ve ayaktan tedavi goren
birimdeki hastalarla birlikte bilinci kapali
olmas1 nedeniyle yasal onami alinamayan
ve yakinlarina ulasilamayan hastalar
calisgma kapsamina dahil edilmemistir.
Arastirmaya baglamadan Once kurum izni
ile etik kurul izni saglanmistir. Veri toplama
stirecine gecilmeden Once katilimcilara
caligmanin  amaci  hakkinda ayrintili
bilgilendirme yapilmig ve arastirmaya
goniilli katilimlarina yonelik
bilgilendirilmis onamlart alinmistir.

Veri Toplama Araclan

Deveci ve ark.

Arastirmada verilerin toplanmasi amaciyla
“Tanitict  Hasta  Ozellikleri Formu”,
“Braden  Basin¢  Yaralanmasi  Risk
Degerlendirme  Olgegi” ve  “Basing
Yaralanmalari izlem Formu” kullanilmistir.

Tanitict Hasta Ozellikleri Formu

Arastirmacilar tarafindan literatiir
incelenmesi ile olusturulan bu formda; yas,
cinsiyet, tibbi tani, kronik hastalik, Beden
Kitle Indeksi (BKI), yatis giin sayisi,
beslenme durumu, hareketlilik diizeyi,
inkontians durumu, mekanik ventilasyon
durumu, laboratuvar bulgulari, Braden risk
degerlendirme puant, ilag¢ kullanimi ve tibbi
ara¢ varligi gibi degiskenler yer almaktadir
(11,18,19).

Braden Basin¢ Yaralanmasi Risk
Degerlendirme Olgegi

Bergstrom, Braden, Laguzza ve Holman
(1987) tarafindan gelistirilen 6lcegin (20)
Tiirkiye’deki  gilivenirlik  ve gecerlilik
caligmalari ilk kez 1997°de Oguz ve Olgun
(Cronbach  Alpha:  0,95)
gergeklestirilmis ve 1998°de Pinar ve Oguz
(Cronbach  Alpha: 0,85) tarafindan
tekrarlanmistir. Yapilan her iki calisma
neticesinde 6lgegin gecerlik ve giivenilirligi

tarafindan

yiikksek bulunmustur (21,22). Olgegin
uyaranin  algilanmasi,  aktivite, nem,
hareket, beslenme, siirtinme ve tahris
olmak iizere alt1 alt boyutu bulunmaktadir.
Olgekteki toplam puan 6 ila 23 arasinda
degismektedir. Olgegin duyusal algilama,
nem, aktivite, hareketlilik ve beslenme alt
boyutlar1 1 ila 4 arasinda puan verilerek,
sirtiinme ve yirtilma alt boyutu ise 1 ila 3
arasinda puan verilerek analiz edilmektedir.
Olgekten alinan toplam puan azaldikca
basing  yaralanmalar1  gelisme  riski
artmaktadir. Risk smiflandirmasi 12 ve
altindaki puanlan yiiksek riskli, 13-14
puanlari orta riskli ve 15-16 puanlar diisiik
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riskli olarak tanimlamaktadir. Ancak 75 yas
iistii bireyler i¢in diisiik risk esigi puanlari
15-18 kabul edilmektedir (22).

Basin¢ Yaralanmalari izlem Formu

Arastirmacilar tarafindan literatiir
incelenmesi  dogrultusunda  gelistirilen
form;  basing
hastaneye yatis Oncesi basing yaralanmalari

yaralanmalart  varligi,

varligi, basing yaralanmalarinin bolgesi ve
evrelerini tanimlamaya iligkin sorulari
icermektedir (23,24).

Verilerin Toplanmasi

Arastirma verileri, basing yaralanmalari
konusunda egitimi ve 10 yillik klinik
deneyimi olan tek bir aragtirmaci tarafindan
toplanmistir. Arastirmanin verileri nokta
prevalans ¢alismasi olarak 11.11.2025
tarihinde toplanmistir. Basing yaralanmalari
gelisimi icin veriler yiiz yilize goriisme,
gbzlem, fiziksel muayene yontemi ve hasta
dosyast incelemesi ile toplanmustir.
Arastirmaya dahil edilen tiim hastalar
basing yaralanmalari agisindan
gbozlemlenmistir ve kayitlart alinan tiim
hastalarin basing yaralanmalari riski Braden
Basing Yaralanmasi Risk Degerlendirme
Olgegi ile belirlenmistir. Basing
yaralanmalar1 tespit edilen hastalarda
yaralanmalarin sayisi, anatomik bdlgeleri
ve evreleri Dbelirlenerek kayit altina
alinmistir. Hasta verilerinin toplanmasi
rutin hemsirelik uygulamalarini ve hasta
tedavi slireglerini aksatmayacak bir sekilde
planlanmis ve uygulanmistir. Calisma
sirasinda klinik diginda olan hastalarin
verileri  klinige  doniislerini  takiben

uygulamanin  biitiinliigiini  korumak
amaciyla tekrar ziyaret edilerek
toplanmustir.

Verilerin Istatiksel Degerlendirilmesi

Deveci ve ark.

Arastirma verilerinin analizinde IBM SPSS
Statistics for Windows Version 25.0 paket
programi kullanilmistir. Basing
yaralanmalart  prevalansi  arastirmanin
yuriitildigi tarihte hastanede yatarak
tedavi goren ve hastaneye kabul edildikten
sonra basing yaralanmasi/lar1  gelisen
hastalarin oram1 olarak tanimlanmustir.
Tanimlayic1  istatistikler ~ kapsaminda
kategorik degiskenlerin sunumunda say1 ve
ylizde dagilimlari; sayisal degiskenler i¢in
ise ortalama, standart sapma degerleri veya
ortalama (min.-max.) kullanilarak veriler
degerlendirilmistir.  Verilerin  istatiksel
analizi i¢in bagimsiz t testi ve ki kare testi
kullanilmastir. Hastalarda basing
yaralanmalar1 gelisimine neden olan risk
faktorlerinin incelenmesinde ise lojistik
regresyon analizi kullanilmigtir. Caligmada
istatistiksel anlamlilik diizeyi p<0,05 olarak
belirlenmistir.

BULGULAR

Calismadan elde edilen verilere gore;
hastalarin %52,7°s1 erkek, %24,5’1 yogun
bakimda yatmaktadir. Hastalarin yas
ortalamasi 72,41+14,68 yil, hastanede kalis
siiresi ortalamas1 15,20+25,30 giin, BKI
ortalamasi1 26,63+5,64, hemoglobin diizeyi
ortalamasi 10,60+2,37 g/dL ve CRP diizeyi
ortalamast  45,93+39,06 mg/LL olarak
saptanmistir. Braden risk skoruna gore
%66,4’1iniin diisiik risk grubunda oldugu,
%75,5’inde  kronik  hastalik  oldugu,
%7,3’tinde sedasyon ila¢ kullanildigi,
%14,5’inin mekanik ventilatére bagh
oldugu, %61,8’inin bilincin ag¢ik oldugu,
%60,9’unun oral beslendigi, %35,5’inin
hareketlerinde yar1  bagimhi  oldugu,
%24,4’tinde 6dem oldugu saptanmistir
(Tablo 1).
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Tablo 1. Hastalarin tanitic1 6zelliklerine iligkin bulgulari (n:110)

Deveci ve ark.

Ozellik Alt Grup
Cinsiyet Kadm
Erkek
Yattig1 Klinik Dahiliye Klinikleri
Cerrahi Klinikleri
Yogun Bakim Klinikleri
Palyatif Bakim Klinigi
Tibbi Tam Solunum Sistemi
Norolojik Sistem
Gastrointestinal Sistem
Uriner Sistem
Dolasim Sistemi
Kas Iskelet Sistemi
Diger
Kronik Hastahk Var
Yok
Braden Risk Puam Diistik Riskli
Orta Riskli
Yiiksek Riskli
Vazopresor ila¢ Kullanim Var
Yok
Steroid Ila¢ Kullanim Var
Yok
Sedasyon ila¢ Kullanim Var
Yok
Mekanik Ventilatore Bagl
Baghhk Bagli Degil
Bilin¢g Durumu Agik
Konfiize
Laterji
Koma
Stupor
Beslenme Durumu Oral
Enteral
Parenteral
Besin Kisitlamasi
Enteral+Parenteral
inkontinans Durumu Var
Yok
Hareket Aktivitesinde Yart Bagimli
Bagimhilik Diizeyi Bagimsiz
Tam Bagimli
Odem Var
Yok
Yas
Hastanede Kals Siiresi
BKi
Hemoglobin
CRP

Bagh Olan Tibbi Arag¢ Sayisi

n %

52 473

58 52,7

32 29,1

28 25,5

27 24.5

23 20,9

34 30,9

22 20,0

19 17,3

12 10,9

11 10,0

10 9,1

2 1,8

83 75,5

27 24,5

73 66,4

27 21,8

13 11,8

7 6,4

103 93,6

7 6.4

103 93,6

8 7,3

102 92,7

16 14,5

94 85,5

68 61,8

21 19,1

12 10,9

5 4,5

4 3,6

67 60,9

30 27,3

8 7,3

4 3,6

1 0,9

1 0,9

109 99,1

39 35,5

38 34,5

33 30,0

29 24,4

81 73,6
X+S.S Min/Maks
72,41+14,68 26,00-107,00
15,20+25,30 2,00-128,00
26,63+5,64 16,65-39,34
10,60+2,37 6,90-15,80
45,93+39,06 1,10-106,50

3,21£2,46 1,00-8,00

X: Ortalama SS: Standart sapma; BKI: Beden Kitle Indeksi; Min: Minimum,; Maks: Maksimum

Hastalarin %29,1’inde basing yaralanmalar1
saptanmistir. Hastalarin %20’sinde basing
yaralanmalarinin hastaneye yatista mevcut
oldugu, hastane kaynakl basing
yaralanmalar1 prevalansinin  %11,3 oldugu

belirlenmistir. Hastalarin %30’ unda Evre-
2 basing yaralanmalar1 oldugu ve basing
yaralanmalarinin =~ %33,3’linlin ~ sakrum-
koksiks bolgesinde goriildiigii saptanmigstir
(Tablo 2).

75



Gazi Saglik Bilimleri Dergisi 2025: 10(3): 71-83.

Basing  yaralanmalar1  bulunan  ve
bulunmayan hastalarin demografik ve
klinik verilerinin karsilastirilmast
neticesinde ileri yasin, uzun hastane yatis
sliresinin, yogun bakim ve palyatif bakim
kliniklerinde bulunmanin, ndrolojik sistem
hastaliginin olmasinin, diisiik hemoglobin
diizeyinin ve yliksek CRP diizeyinin basing
yaralanmalar1 olusumu ile anlamli derecede
iligkili oldugu tespit edilmistir (p<0,001).
Ayrica Braden risk puanmin yiiksek/orta
olmasi, vazopresor/steroid/sedasyon ilaglari
kullanma, biling kapaliligi, mekanik
ventilatdre bagli olma, hareket diizeyinde

Deveci ve ark.

tam bagimhi olma, 6dem ve enteral
beslenme gibi klinik durumlarin basing
yaralanmalar1 gelisme oranini, bu durumlari
tasimayan hastalara kiyasla istatiksel olarak
anlaml diizeyde artirdig1 tespit edilmistir
(p<0,001). Diger  taraftan  basing
yaralanmalar1  gelisen ve gelismeyen
hastalarda cinsiyetin, kronik hastaliklarin,
inkontinans  durumunun ve BKi’nin
istatiksel olarak anlamli bir farklilik
yaratmadigr tespit edilmistir (p>0,05)
(Tablo 3).

Tablo 2.Hastalarin basing yaralanmalar1 durumuna iliskin bulgular

Ozellikler

n %
Basin¢ Yaralanmalar (BY) Var 32 29,1
Yok 78 70,9
Hastaneye geliste basing Var 22 20,0
yaralanmalar: varhg Yok 88 80,0
Basin¢ Yaralanmalari Evreleri = Evre-2 27 30,0
(n:90)* Evre-1 16 17,7
Evre-3 16 17,7
Derin Doku BY 13 14,4

Evrelendirilemeyen Evre BY 10 11,1

Evre-4 5 5,5

Mukozal Membran BY 3 3,3
Basin¢ Yaralanmalari Sakrum 30 333
Boélgeleri (n:90)* Topuk 14 15,5
Skapula 10 11,1
Torakanter 9 10,0
Omurga 9 10,0

Ayak bilegi 8 8,8

Alt bacak 4 4,4

Burun 3 3,3

Kol 2 2,2

Kulak 1 1,1

*BY varliginda n=32 olmasina ragmen bir hastada birden fazla basing yaralanmasi mevcuttur.
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Tablo 3. Hastalarin tanitici 6zelliklerine gére basing yaralanmalar1 gelisme durumlari

Ozellik

Basin¢ Yaralanmasi

Var Yok X p
n (%) n (%)
. Kadin 16 (30,8) 36 (69,2)
t
Cinsiye Erkek 16 (27,6) 42 (72,4) 0,03 875
Yogun Bakim 15 (55,6) 12 (44,4)
e Palyatif Bakim Klinigi 16 (69,6) 7 (30,4)
Yattig1 Klinik 49,40 <,001
atsr R Dahiliye Klinigi 0(0,0) 32 (100,0) ’ ’
Cerrahi Klinigi 1(3,6) 27 (96,4)
Norolojik Sistem 16 (72,7) 6 (27,3)
Dolasim Sistemi 3(27,3) 8(72,7)
Solunum Sistemi 9 (26,5) 25 (73,5)
Tibbi Tam Kas Iskelet Sistemi 1(10,0) 9 (90,0) 30,37 <,001
Gastrointestinal Sistem 1(5,3) 18 (94,7)
Uriner Sistem 1(8,3) 11(91,7)
Diger 1 (50,0) 1 (50,0)
. Var 56(67,5) 27(32,5)
Kronik Hastalik 1,94 164
romii Hastall Yok 22(81,5) 5(18.5) ’ ’
Diisiik Riskli 34,1 70 (95,9)
Braden Risk Puam Orta Riskli 16 (66,7) 7 (30,4) 70,20 <,001
Yiiksek Riskli 13 (100,0) 12 (44,4)
Vazopresor Ila¢ Var 6 (85,7) 1(14,3) 1,62 <001
Kullanimi Yok 26 (25,2) 77 (74,8)
. -~ 1
Steroid Ila¢ Var 7 (100,0) 0 (0,0) 1822 <001
Kullanimi Yok 25(24,3) 78 (75,7)
Sedasyon Ila¢ Var 8 (100,0) 0(0,0)
21,03  <,001
Kullanimi Yok 24 (23,5) 78 (76,5) ’ ’
Me}<anik Ventilatore Ba%,rh . 14 (87,5) 2 (12,5) 3007 <001
Bagh Olma Durumu  Bagli Degil 18 (19,1) 76 (80,9)
Acik 5(7,4) 63 (92,6)
Konfiize 9 (42,9) 12 (57,1)
Bilin¢ Durumu Laterji 9 (75,0) 3(25,0) 51,71  <,001
Stupor 4 (100,0) 0(0,0)
Koma 5(100,0) 0(0,0)
Oral 5(7,5) 62 (92,5)
Enteral 22 (73,3) 8(26,7)
Beslenme Durumu Parenteral 3(37,5) 5(62,5) 46,41 <,001
Enteral+Parenteral 1 (100,0) 0(0,0)
Besin Kisitlamasi 1(25,0) 3 (75,0)
Hareket Tam Bagiml 26 (78,8) 7(21,2)
Aktivitesinde Yar1 Bagimh 6 (15,4) 33 (84,6) 58,65 <,001
Bagimhlik Diizeyi Bagimsiz 0(0,0) 38 (100,0)
.. Var 17 (58,6) 12 (41,4)
1 <,001
Odem Yok 15 (18,5) 66 (81,5) 6,65 <00

77



Gazi Saglik Bilimleri Dergisi 2025: 10(3): 71-83.

Deveci ve ark.

Tablo 3. (devam) Hastalarin tanitic1 6zelliklerine gore basing yaralanmalar1 gelisme durumlari

Basin¢ Yaranlanmasi
Ozellik Var Yok sd t p "
X+£S.S X+£S.S
Yas 80,88+9,00 68,94+15,19 108 4,51 <,001 ,14
Hastanede Kalig Siiresi 34,00+36,47 7,49+12,78 108 5,66 <,001 23
BKI 25,5246,53 27,09+5.21 108 1,33 ,186 -
Hemoglobin 8,91+1,40 11,30+2,34 108 5,37 <,001 22
CRP 67,60+31,09 37,04+38,69 108 3,97 <,001 ,13
Hastaya Bagli Tibbi Arag Sayist 5,00+2,66 2,47+1,96 108 5,50 <,001 22

Tablo 4. Hastalarda basing yaralanmalar1 gelisimini etkileyen faktorlerin analiz sonuglari

%95 Giiven Arahg

Faktorler B (SE) Wald p Exp (B) Al Smr Dt S
Hemoglobin -0,62 (0,26) ,65 ,017 0,54 0,32 0,89
Hastanede Kalis Siiresi 0,05 (0,02) 7,43 ,006 1,05 ,01 1,09
Braden Siniflamasi-Yiiksek/Orta 4,61 (0,97) 22,62 <,001 100,89 15,06 675,58
*Lojistik Regresyon modeli
Basing yaralanmalari gelisiminde etkili olan BY prevalanst ve risk  faktorleri
faktorlerin  lojistik  regresyon analizi incelenmistir.  Calismada  genel BY
sonucunda hemoglobin diizeyinin, prevalanst %29,1, hastane kaynakli BY

hastanede kalis siiresinin ve Braden risk
puaninin istatiksel olarak anlamli derecede
etkili oldugu saptanmustir (p<0,05). Analiz
sonuglarina goére hemoglobin diizeyindeki
her birimlik artisin BY gelisme olasiligini
%46 oraninda azalttig1 goriilmiistiir (OR =
0,54, %95 GA [0,32; 0,89]). Hastanede
kalis stiresindeki her bir giinliik artisin BY
gelisme riskini %5 oraninda artirdigi
belirlenmistir (OR = 1,05, %95 GA [1,01;
1,09]). Braden risk degerlendirme puaninda
yiiksek/orta risk grubunda yer
hastalarda diisiik risk grubuna kiyasla BY
gelisme olasiliginin yaklagik 101 kat daha
yiiksek oldugu belirlenmistir (OR = 100,89,
%95 GA [15,06; 675,58]) (Tablo 4).

alan

TARTISMA

Yogun bakim, palyatif bakim, dahili ve
cerrahi kliniklerinde yatarak tedavi goren
110 hasta ile gergeklestirilen bu caligmada

prevalansi ise %11,3 olarak belirlenmistir.
Literatiir incelendiginde BY oraninin
degiskenlik gosterdigi dikkat ¢cekmektedir
(10,17,23,25-28). Tiirkiye’de Yara Ostomi
Inkontinans Hemsireleri Dernegi’nin 12
bolgede yaptigr calismada BY prevalansi
%29,5 olarak bulunmustur (4). Arastirma
sonucundaki farkliligin aragtirmadaki hasta
poptilasyonu o6zellikleri (palyatif bakim ve
yogun bakim  klinigi) orneklem
biiyiikliigiinden

diistiniilmektedir.
Arastirmada BY ’nin en sik sakrum/koksiks
bolgesinde oldugu ve en sik Evre-2 BY
gozlendigi saptanmustir. Literatiirde yer
alan diger c¢alismalarda da en sik
sakrum/koksiks bdlgesinde BY oldugu
(6,23,24,26) ve en sik Evre-2 BY
gozlemlendigi (23-25,29) belirlenmis olup,
caligmamizla benzerlik gdstermektedir.
Arastirmadan elde edilen bu bulgular BY

Ve

kaynakli  olabilecegi
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gelisiminde rol oynayan risk faktorleri
dikkate alindiginda riskli hasta gruplarinda
onleyici  hemsirelik
etkinliginin artirilmasi gerekliligine isaret
etmektedir.

uygulamalarinin

Arastirmada BY gelisen hastalarin yas
ortalamasinin BY gelismeyen hastalara
gore daha yiiksek oldugu belirlenmistir.
Elde ettigimiz sonug ileri yasin BY olusumu
ile iligkili oldugunu vurgulayan literatiir
bulgulariyla  benzerlik  gostermektedir
(2,17,18,25). Ileri yasa bagli ortaya ¢ikan
kolajen iiretiminde azalma, damar yapisinin
bozulmasi, kas atrofisi ve bozulmus doku
perflizyonu gibi degisiklikler nedeniyle
yaslilik, BY gelisimi i¢in 6nemli bir risk
faktortdiir (18,23).

Arastirmada yogun bakim ve palyatif bakim
klinikleri hastalarinda BY oram1 diger
kliniklerdeki  hastalara gore belirgin
bicimde daha yiiksek bulunmustur. Bu
bulgu literatiirdeki mevcut c¢alisma
sonuclart ile benzerlik gostermektedir
(4,30). Yogun bakim hastalar1 ve palyatif
bakim klinigi hastalar1 BY gelisimine neden
olan bir¢ok risk faktoriine (yliksek hastalik
siddeti skoru, uzamis yatis giin sayisi,
duyusal algilama ve hareket kisitliliklari,
hipotansiyon, bozulmus oksijenasyon, cilt
biitlinliigli sorunlari, kronik hastaliklar vb.)
sahip popiilasyonu temsil etmektedir
(18,31). Elde edilen bulgular yiiksek risk
grubunda yer alan ve bakim gereksinimi
fazla olan bu spesifik popiilasyonda BY
gelisimine karst korunmada standart risk
degerlendirme prosediirlerine ek olarak
daha kapsamli ve bireysellestirilmis bir
bakim protokolii ihtiyacini agikca ortaya
koymaktadir.

Arastirmada hastanede kalis siiresindeki her
bir giinliik artisin BY oranini artirdigr ve
hastanede kalis siiresinin BY gelisimi i¢in
bagimsiz  bir risk  faktori  oldugu
belirlenmistir. Onceki arastirmalar

Deveci ve ark.

hastanede kalis siiresi ile BY gelisimi
arasinda  bir  korelasyon
gostermistir ve bu arastirmanin sonuglartyla
ortiismektedir (4,17,24,28,32).

Arastirmada yiiksek ve orta Braden risk

oldugunu

puanina sahip olmanin BY riskini artirdig:
saptanmustir. Literatiirde yer alan benzer
calismalarin ~ sonuclar1 da  calisma
bulgumuzla  tutarhilik  gostermektedir
(11,17,23,25,33). Ancak Braden risk
degerlendirme aracinin riski belirlemeye
yarayan tanimlayici ara¢ olmasina ragmen
klinisyenin 6znel yargisina dayali olmasi,
nispeten sinirli popiilasyonlar1 hedeflemesi
ve kapsaminda yer alan risk faktorlerinin
BY’yi bagimsiz olarak 6n goremedigi
unutulmamalidir (34).

Arastirmada norolojik hastaligi olan, biling
durumu stupor ve koma olan hastalarda
BY’nin daha fazla gorildigi tespit
edilmistir. Aragtirma bulgularimiz Atesgdz
ve ark. (2022) tarafindan yiiriitilen
calismanin sonuclariyla paralellik
gostermektedir. S0z konusu c¢alisma da
norolojik hastaligi olan ve biling diizeyi
degerlendirme puani diisiik olan hastalarda
daha fazla BY gelistigini bildirmistir (11).
Bu bulgular nérolojik hastaligin ve biling
diizeyinin yol agtig1 hareketsizlik ve
aktivite kisitlamas1 gibi ikincil faktorler
aracilifiyla BY gelisiminde olast bir risk
faktorii teskil ettigini diisiindlirmektedir.
Aragtirmada hareket aktivitesi
degerlendirmesinde tam bagimli olan
hastalarin ~ tamamimnda BY  gelistigi
belirlenmistir. Arastirma bulgumuz literatiir
bulgulariyla  paralellik  gostermektedir
(6,18,26,28,32). Literatiirde hareket
kabiliyeti ve aktivitesinin sinirli olmasinin
sirtinme  kuvvetlerine maruz kalma
potansiyelini artirmast nedeniyle BY
gelisme riskini artirdigi  belirtilmektedir

(18).
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Arastirmada mekanik ventilatore bagli olan
hastalarda daha fazla BY gelismistir.
Onceki benzer calismalar da bu sonucu
desteklemektedir  (24,35,36). Mekanik
ventilasyon tedavisi, kan dolagimini ve
ventilasyon-perfiizyon dengesini bozarak
BY olusumu i¢in bir risk faktorii olmakla
birlikte siklikla sedatif ila¢ kullanimi ile
iligkilidir. Hareket kisithiligina ve duyusal
alginin  azalmasma yol agarak BY
gelisimini artirmaktadir (33).

Arastirmada steroid, sedatif ve vazopresor
ilag kullanan hastalarda daha fazla BY
gbzlemlendigi belirlenmistir. Elde edilen
bulgular literatiirdeki arastirma sonuglari ile
paralellik gostermektedir (11,35,37-39).
Derinin yapisal ozelligini ve
fonksiyonlarimi etkileyen, duyu
algilanmasinda degisiklik yaratan ve doku
perflizyonunu olumsuz ydnde etkileyen
ilaclarin (sedasyon, vazopresor, steroid vb.)
kullanim1 BY riskini artirmaktadir (40).
Arastirmada BY  gelisen  hastalarda
hemoglobin degerlerinin daha diisiik oldugu
ve bu durumun BY riskini artiran bagimsiz
bir risk faktorii oldugu belirlenmistir. Elde
edilen sonug literatiirde yer diger c¢alisma
sonuclart ile tutarhilik  gostermektedir
(24,41). Hemoglobin seviyesi anemi
tanisinin  belirlenmesinde gilivenilir  bir
tanisal gosterge olarak kabul edilmektedir.
Diisik ~ hemoglobin  degeri,  doku
oksijenasyonunu azaltarak BY gelisme
riskini artiran Onemli bir faktor olarak
literatiirde yer almaktadir (26).
Arastirmada BY gelisen hastalarin CRP
degerleri BY gelismeyen hastalara oranla
daha yiiksek bulunmustur. Benzer
caligsmalar da CRP/enfeksiyon degerleri ile
BY arasindaki iliskiyi ortaya koymaktadir
(2,41,42).

Arastirmada enteral beslenen hastalarda ve
O0dem bulunan hastalarda daha fazla BY
gelistigi  saptanmistir.  Elde  ettigimiz
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sonuglar ile benzer sekilde literatiirde yer
alan c¢alismalarda da enteral beslenmenin
(4), 6demin (43,44) BY riskini artirdig1
tespit edilmistir. Yetersiz beslenme durumu
BY gelisiminde onemli bir risk faktoriidiir
(45). Yetersiz beslenmeye sekonder olarak
gelisen o6dem (46) nedeniyle dokular
yeterince beslenememekte, derinin
elastikiyeti etkilenmekte ve kan akisi
azalarak iskemik hasara neden olmaktadir
(47).

Arastirmada tibbi arag sayisi fazla olan
hastalarda BY’nin daha fazla gorildigi
tespit edilmistir. Bu bulgu literatiir
bulgulartyla  benzerlik  gostermektedir
(5,48,49). Yogun bakim ve palyatif bakim
kliniklerinde izlenen hastalar tani ve tedavi
stirecleri geregi birden fazla tibbi araca
gereksinim duymaktadirlar. Bu durum
kullanilan tibbi ara¢ sayisindaki artigin
hastanin viicudunda lokal basing olusturma
olasiligin1 artirarak BY gelisme riskini
artirmaktadir (50).

SONUC ve ONERILER

Yogun bakim klinikleri, palyatif bakim
klinigi, dahiliye ve cerrahi kliniklerinde
yatan yetiskin hastalar ile yliriitilen bu
calismada toplam BY prevalansi %29,1,
hastane kaynaklt BY prevalansi ise %11,3
olarak belirlenmistir. Hastanede yatis
stiresinin uzunlugu, yiiksek/orta Braden risk
puanina sahip olmanin ve  diisiik
hemoglobin diizeyinin BY gelisme riskini
artirdig1 saptanmistir. Elde edilen bulgular
literatiirdeki verilerle uyumlu olarak BY
gelisimini agiklayabilecek c¢ok sayida risk
faktorlinlin - varhigin1 teyit etmistir. Bu
baglamda hastalarda BY ’nin erken teshisi
ve Onlenmesi i¢cin BY’yi 6nlemeye yonelik
etkin Onlemlerin gelistirilmesi  olumlu
klinik sonuclara katki saglayacaktir. Ayrica
elde edilen bu bulgular hastane kaynakli
BY’nin 6nlenmesine yonelik standart klinik
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rehberlerin  gelistirilmesine ve hastane
kaynakli  BY’nin Onlenmesine  katki
saglayacaktir. Sonuglar ulusal diizeyde BY
prevalanst ve iligkili risk faktorleri
hakkinda yapilacak sonraki ¢aligmalara 151k
tutacaktir.

ARASTIRMANIN KISITLILIKLARI

Bu c¢alismanin  kisithligir  arastirmanin
yalnizca bir il sinirlar1 iginde bulunan tek bir
hastanede yatan ve arastirmaya katilmayi
kabul eden hastalarin verileri ile siirh
olmasidir.

ARASTIRMA KATKI ORANI BEYANI

Fikir- H.D, Z.G.B, Z.K.0O.; Tasarim- H.D,
7.G.B.; Denetim-Z.G.B; Veri Toplama
ve/veya Isleme-H.D.; Analiz ve/veya
Yorum- H.D, Z.G.B. Z.K.O; Literatiir
Taramasi-H.D.;  Yazan-H.D.;  Elestirel
Inceleme-Z.G.B.

MADDI DESTEK/TESEKKUR

Calisma esnasinda herhangi bir kisiden
veya kurulustan maddi destek alinmamastir.
Arastirmada yer alan tiim hastalara tesekkiir
ederiz.

CIKAR CATISMASI

Yazarlar ¢ikar catismasi olmadigini beyan
ederler.

ARASTIRMANIN ETiK YONU

Arastirma baglamadan 6nce etik kurul izni
(Tarth: 03.11.2025 Say:: E-77082166-
604.01-1373354) ve kurum izni (Tarih:
07.11.2025 Say1: E-65530689-799-
294055477) alimustir. Arastirma
kapsamina alinan hastalardan c¢alismanin
oncesinde ¢alismanin amact ve yapilacak
uygulamalar hakkinda bilgi verilerek
aragtirmaya  katilmaya  goniilli  olan
bireylerden “Hasta/Hasta Yakinlari
Bilgilendirilmis Goniilli Olur Formu”
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(bilinci agik hastalarin kendisinden, bilinci
kapali olanlarin ise yakinlarindan) ile yazil
ve sozel izin alinmigtir. Etik ilkeler geregi,
hastalarin gizlilik ve mahremiyet haklari
arastirmanin her asamasinda mutlak surette
gozetilmistir. Arastirma Helsinki Bildirgesi
flkeleri’ne uygun olarak
gerceklestirilmistir.
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KALP YETMEZLIiGi OLAN HASTALARA BAKIM VEREN AiLE UYELERINDE
BAKIM VERME YUKU ILE YASAM KALITESI ARASINDAKI ILiSKi:
TANIMLAYICI BiR CALISMA

Mehmet AGASLAN!, Giilsah KUMAS?

! Tarsus Universitesi Saglik Bilimleri Fakiiltesi, Hemsirelik Béliimii, Mersin, Tiirkiye
0009-0009-2462-0232
2 Cukurova Universitesi Saglik Bilimleri Fakiiltesi Hemsirelik Béliimii, Adana, Tiirkiye
0000-0002-5102-2643

0z
Giris: Kalp yetersizligi (KY), sadece hastalarin sagligin1 olumsuz etkilemekle kalmayan, ayn1 zamanda aile bakim verenler
tizerinde 6nemli fiziksel, duygusal ve sosyal yiik olusturan kronik ve ilerleyici bir durumdur. Bakim verenlerin yasadig: yiik
ile yasam kaliteleri arasindaki iliskinin anlagilmasi, destekleyici miidahalelerin gelistirilmesi ve biitiinciil bakim sonuglarinin
iyilestirilmesi i¢in dnemlidir.
Amag: Bu arastirmada KY hastalarina bakim veren aile iiyelerinde bakim verme yiikii ve yasam kalitesi arasindaki iligkinin
incelenmesi amaglanmustir.
Yontem: Arastirma, tanimlayici ve kesitsel tiirde gergeklestirilmistir. Bir devlet hastanesinin kardiyoloji kliniklerinde yatarak
tedavi goren 138 KY hastasina bakim veren aile liyeleri dahil edilmistir. Arastirma Temmuz 2024-Eyliil 2024 tarihleri arasinda
gerceklestirilmistir. Verilerin toplanmasinda “Bakim Veren Tanitict Formu”, “Zarit Bakim Verme Yiikii Olgegi (ZBVYO)” ve
“Kalp Yetersizliginde Aile Bakim Verici Yasam Kalitesi Olgegi (KYABVYKO)” kullanilmistir. Verilerin analizinde
tammlayici istatistikler kullanilmistir. Olgek puanlari arasindaki yordayicr iliskiyi degerlendirmek amaciyla basit dogrusal
regresyon analizi gerceklestirilmistir. Istatistiksel anlamlilik degeri p<0,05 olarak kabul edilmistir.
Bulgular: Bakim verenlerin ZBVYO puan ortalamasi 36,36+20,79 ve KYABVYKO puan ortalamasi 55,73+14,60 olarak
belirlenmistir. Bakim verenlerin bakim yiikii ile yasam kalitesi arasinda negatif yonlii giiglii diizeyde istatistiksel olarak anlaml
bir iliski bulunmustur (S.B:-0,815; p<0,001). Ayrica ZBVYO puanlart KYABVYKO puanlarindaki degisimi %71,5 oraninda
agiklamaktadir (R%: 0,715).
Sonug: Arastirmada bakim verenlerin bakim yiikii diizeylerinin ortalamanin altinda, yasam kalitesi diizeylerinin ise
ortalamanin lizerinde oldugu saptanmistir. Bulgular, bakim yiikii arttik¢a yagam kalitesinin giiglii ve anlamli bicimde azaldigini
ortaya koymustur. Ayrica, bakim yiikii yasam kalitesindeki degisimin bilyiik bir boliimiinii agiklamaktadir. Bu sonug, bakim
yiikiiniin azaltilmasina yonelik miidahalelerin, bakim verenlerin yasam kalitesini artirmada kritik bir neme sahip oldugunu
gostermektedir.
Anahtar Kelimeler: Kalp yetersizligi, bakim verme yiikii, yasam kalitesi.

THE RELATIONSHIP BETWEEN CAREGIVER BURDEN AND QUALITY OF LIFE
AMONG FAMILY MEMBERS CARING FOR PATIENTS WITH HEART FAILURE: A
DESCRIPTIVE STUDY
ABSTRACT

Background: Heart failure (HF) is a chronic and progressive condition that not only impairs patients’ health but also places a
significant physical, emotional, and social burden on family caregivers. Understanding the relationship between caregiver
burden and their quality of life is essential for developing supportive interventions and improving holistic care outcomes.
Aim: This study aimed to examine the relationship between caregiving burden and quality of life among family members
providing care to patients with HF.

Method: The study was conducted using a descriptive and cross-sectional design. A total of 138 family members caring for
patients hospitalized in the cardiology clinics of a state hospital were included. Data were collected between July 2024 and
September 2024 using the “Caregiver Identification Form,” the “Zarit Burden Interview (ZBI),” and the “Family Caregiver
Quality of Life Scale in Heart Failure (FCQoL-HF).” Descriptive statistics were used to analyze the data. Simple linear
regression analysis was performed to evaluate the predictive relationship between scale scores.

Results: The mean ZCBS score of caregivers was 36.36+20.79, and the mean FCQoL-HF score was 55.73+14.60. A
statistically significant strong negative correlation was found between caregiver burden and quality of life (B:-0.815; p<0.001).
Additionally, ZBI scores explained 71.5% of the variance in FCQoL-HF scores (R* 0.715).

Conclusion: The findings indicated that caregivers’ burden levels were below average, while their quality of life was above
average. The results demonstrated that as caregiver burden increased, quality of life decreased significantly and strongly.
Moreover, caregiver burden accounted for a substantial proportion of the variation in quality of life. These findings highlight
the critical importance of interventions aimed at reducing caregiver burden to improve caregivers’ quality of life.

Keywords: Heart failure, caregiver burden, quality of life.
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INTRODUCTION

Heart failure is a chronic condition
characterized by the inability of the heart to
pump sufficient blood to meet the metabolic
demands of body tissues (1). HF, which
develops as a result of impaired cardiac
function, necessitates the management of
numerous symptoms such as dyspnea,
fatigue, edema, sleep disturbances, anxiety,
and depression (2). In recent years, the rapid
increase in the aging population, along with
the rising prevalence of chronic diseases
such as diabetes, hypertension, and
coronary artery disease, has contributed to
the growing incidence of HF (3). As a major
cause of mortality and morbidity, the global
prevalence of HF is reported to range
between 1-3%, while in Tiirkiye, more than
2 million individuals are estimated to be
living with the disease (1,4). ecognized as a
significant  public ~ health  problem
worldwide, HF also contributes to increased
healthcare costs by leading to recurrent
hospitalizations (5).

Heart failure, characterized by recurrent
symptom exacerbations, is a clinical
condition that requires lifelong treatment
and care (6). With advancing age, its
prevalence increases, and the disease affects
not only the individual but also family
members directly. In many aspects, such as
hospitalizations, comorbidities, treatment
adherence, maintenance of appropriate
physical activity, and adequate nutrition,
patients rely heavily on the support of their
family members (7). Therefore, the role of
family caregivers is of critical importance in
the management of HF.

In Tiirkiye, the care needs of individuals
with chronic diseases are largely met by
family members (8). The caregiving process
often emerges not as a voluntary choice but
as an unavoidable obligation, which makes
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adaptation difficult for caregivers and
compels them to
responsibilities in daily life (9). Increased
patient dependency, continuous care
requirements, frequent hospitalizations, and
the risk of sudden clinical deterioration
impose significant physical, psychological,
social, and economic burdens on family
members. This caregiving burden disrupts

assume new

the balance of caregivers’ lives and may
lead to adverse outcomes such as stress,
burnout, anxiety, and depression (8,10).
Particularly in HF, family members who
must provide continuous support for the
management of prominent symptoms may
also experience sleep disturbances, role
conflicts, and social isolation, which in turn
negatively affect their quality of life (10). A
study conducted in Tiirkiye reported that the
most significant challenges faced by
caregivers of patients with heart disease
were financial difficulties; in addition, they
experienced psychological strain, social
disruption, and were forced to assume
additional responsibilities to sustain daily
activities (10).

Caregiver burden directly affects the quality
of life of caregivers. Numerous studies have
demonstrated this effect, emphasizing that
an increase in caregiver burden, particularly
in the context of chronic diseases, is
associated with a decline in quality of life
(11-13). A better understanding of the
relationship between caregiver burden and
quality of life is critically important not only
for families but also for the overall well-
being of healthcare systems and society (3).
Despite these findings in the literature, no
study has been identified in Tiirkiye that
specifically examines the relationship
between caregiver burden and quality of life
among family members caring for patients
with HF. Therefore, determining this
relationship in caregivers of patients with
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HF is important for filling the gap in the
literature as well as for guiding appropriate
care and treatment planning. In this study,
the relationship between caregiver burden
and quality of life among family caregivers
of patients with HF was examined, and the
findings are expected to contribute to the
existing body of knowledge.

Research Questions

1. What is the level of caregiver burden
among family members caring for patients
with HF?

2. What is the level of quality of life among
family members caring for patients with
HEF?

3. Is there a relationship between caregiver
burden and quality of life among family
members caring for patients with HF?

MATERIAL AND METHODS
Study Design

This study was conducted as a descriptive
and cross-sectional investigation to
examine the relationship between caregiver
burden and quality of life among family
members caring for patients with HF.

Population and Sample

Individuals aged 18 years and older who
had been providing care for patients
diagnosed with HF for at least six months,
had no verbal communication problems,
and voluntarily agreed to participate were
included in the study. The population of the
study consisted of family members caring
for patients with HF who were hospitalized
in cardiology clinics between July 2024 and
September 2024. An a priori power analysis
was conducted using G*Power version
3.1.9.4. Based on previous studies reporting
a moderate association between caregiver

Agaslan ve Kumas

burden and quality of life (r = 0.30) (14), an
exact two-tailed correlation test with o =
0.05 and a power of 0.95 indicated a
required sample size of 138 participants.

Data Collection Tools

Data were collected using the “Caregiver
Descriptive Form”, which includes the
demographic and background
characteristics of family members caring
for patients with HF; the “Zarit Burden
Interview” to assess caregiver burden; and
the “Family Caregiver Quality of Life Scale
in Heart Failure” to evaluate the quality of
life of family caregivers.

Caregiver Descriptive Form: The form was
developed by the researchers based on a
literature review and consists of 17 items,
including questions on the
sociodemographic characteristics of the
patients’ relatives and information related
to the patient’s heart failure condition
(8,10).

Zarit Burden Interview (ZBI): The scale
was developed by Zarit, Reever, and Bach-
Peterson in 1980 to measure the burden
experienced by caregivers (15). The
Turkish adaptation and its validity and
reliability study were conducted by inci and
Erdem in 2008 (16). The scale consists of
22 items, each rated on a five-point Likert
scale ranging from 0 to 4, with response
options of “never,” sometimes,”
“often,” and “almost always.” Total scores
range from O to 88, with higher scores

99 ¢

rarely,

indicating greater caregiver burden. Burden
levels are classified as follows: 0-20 points,
very low or no burden; 21-40 points, mild
to moderate burden; 41-60 points, moderate
to severe burden; and 61-88 points, severe
burden. In the Turkish adaptation study, the
Cronbach’s alpha coefficient of the scale
was 0.95 (16). In the present study, the
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Cronbach’s alpha coefficient was also
calculated as 0.95.

Family Caregiver Quality of Life Scale in
Heart Failure (FCQoL-HF): The scale was
developed by Nauser et al. in 2011 to assess
the quality of life of family members caring
for patients with HF (17). The scale consists
of 16 items and includes four
subdimensions: physical (items 1, 5, 8, and
9), psychological (items 2, 3, 4, and 6),
social (items 7, 10, 11, and 12), and spiritual
well-being (items 13, 14, 15, and 16). It is
scored using a seven-point Likert scale,
with some items reverse-coded. Scores for
each subdimension range from 4 to 20, and
the total score ranges from 16 to 80. Higher
scores indicate better quality of life. The
Turkish adaptation, validity, and reliability
study was conducted by Diilgeroglu in 2017
(18). In the original scale, the Cronbach’s
alpha coefficient was 0.89, while it was 0.82
in the Turkish adaptation (17,18). In the
present study, the Cronbach’s alpha
coefficient was calculated as 0.93.

Data Collection

The data for this study were collected
between July 2024 and September 2024
using  face-to-face interviews.  The
researchers administered the survey
questions to the participants and recorded
their responses appropriately. Each
interview lasted approximately 15 minutes.

Statistical Analysis

Data were analyzed using SPSS 2022
(Statistical Package for the Social
Sciences). Descriptive statistics, including
frequencies and percentages, were used to
evaluate the findings. The normality of the
variables was assessed by considering
skewness and kurtosis values. Parametric
tests were applied for variables showing a
normal distribution. The Independent
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Samples t-test was used to compare the
means of two independent groups, and One-
Way ANOVA was employed for
comparisons involving three or more
groups. When significant differences were
detected by ANOVA, Tukey and
Tamhane’s T2 post-hoc tests were
conducted to determine which groups
contributed to the differences. Additionally,
a simple linear regression analysis was
performed to evaluate the predictive effect
of ZBI scores on FCQoL-HF scores. A p-
value of <0.05 was considered statistically
significant in all analyses.

Ethical Considerations

Prior to the commencement of the study,
approval was obtained from the Non-
Interventional Clinical Research Ethics
Committee of a university (Decision No:
2024/069, Meeting No: 143). Institutional
permission was also obtained from the
relevant institution (Approval No: E-
11289099-050.04-244910032). Permission
was obtained from the original authors for
the scales used in the study. The study was
conducted in accordance with the principles
of the Declaration of Helsinki. Verbal and
written informed consent was obtained
from all participants prior to their
involvement in the research.

RESULTS

The mean age of the participants was
48.88 £ 14.67 years, and 72.5% were
female. Among the caregivers, 44.9% had
completed primary education, 76.8% were
married, and 81.2% had children. 58% of
the caregivers reported no health problems,
78.3% were not employed, and 50.7% had a
monthly income below their expenses.
54.3% percent of the patients were cared for
by their children, and 90.6% of the
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caregivers had not received any education
regarding HF. The duration since HF
diagnosis was less than one year for 40.6%
of the patients. Regarding caregiving, the
mean daily care time was 18.23 + 8.17
hours, and the mean total caregiving
duration was 27.29 +47.03 months. Among
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the caregivers, 54.3% reported experiencing
difficulties while providing care, and 65.2%
indicated that their family and social life
were affected. Additionally, 75.4%
received support in caregiving, and 96.4%
reported feeling happy while providing care
(Table 1).

Table 1. Distribution of caregivers’ sociodemographic characteristics (n=138).

Variables (n=138) n %

Age (X£SS: 48,88+14,67)

18-39 years 35 254

40-59 years 63 45,6

60 years and older 40 29,0

Gender

Female 100 72,5

Male 38 27,5

Education Level

Illiterate 5 3,6

Literate 19 13,8

Primary School 62 449

High School and above 52 37,7

Marital Status

Married 106 76,8

Single 32 232

Parental Status

Yes 112 81,2

No 26 18,8

Presence of Health Problems

Yes 58 42,0

No 80 58,0

Employment Status

Employed 30 21,7

Unemployed 108 78,3

Monthly Income Level

Income < Expenses 70 50,7

Income = Expenses 56 40,6

Income > Expenses 12 8,7

Relationship to Patient

Spouse 44 31,9

Child 75 543

Parent/Sibling 10 72

Grandchild/Niece/Nephew/Daughter-in-law 9 6,5

Participation in HF-related Training

Yes 13 94

No 125 90,6

Duration of HF Diagnosis in Care Recipient (X+SD: 61.42+79.66 months)

Less than 1 year

1-3 years 56 40,6

More than 3 years 35 254
47 34,1

Daily Care Duration (X+SD: 18.23£8.17 hours)

1-8 hours 18 13,0

9-23 hours 31 22,5

All day 89 64,5

Total Care Duration (X+SD: 27.29+47.03 months)

Less than 1 year 67 48,6

1-3 years 36 26,1

More than 3 years 35 254

Difficulty Experienced in Caregiving

Yes 75 54,3

No 63 45,7

Impact of Caregiving on Family and Social Life

Yes 90 652

No 48 34,8

Receiving Assistance in Caregiving

Yes 104 754

No 34 24,6

Happiness Derived from Caregiving

Yes 133 96,4

No 5 3,6
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When  comparing the  descriptive
characteristics of caregivers with scale
scores, significant differences were found
between marital status and having children
and FCQoL-HF scores (p < 0.05) (Table 2).
Accordingly, single caregivers and those
with children demonstrated higher quality
of life. Additionally, significant differences
were observed Dbetween age, daily
caregiving duration, employment status,
monthly income, difficulties experienced
during caregiving, and the impact of
caregiving on family/social life with both
ZBI and FCQoL-HF scores (p < 0.05)
(Table 2). Participants aged 18-39 years
exhibited lower caregiver burden and
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higher quality of life compared to those
aged 40-59 years. Caregivers providing
care for 1-8 hours daily reported lower
caregiver burden and higher quality of life
compared to those providing care for 9-23
hours. Employed caregivers, those who did
not experience difficulties while caregiving,
and those who reported no impact on their
family/social life demonstrated lower
caregiver burden and higher quality of life.
Furthermore, with respect to income level,
caregivers whose monthly income was
below their expenses had the highest
caregiver burden and lower quality of life
compared to those whose income was equal
to their expenses.

Table 2. Comparison of Caregivers’ Sociodemographic Characteristics with ZBI and FCQoL-HF Mean Scores

(n=138).
Characteristics ZBI Test and p FCQOL-HF Test and p
values values

Age

18-39 years (a) 32,14+22,25 F: 3,419 61,85+14,42 F: 5,067

40-59 years (b) 41,33£20,46 p<0,05 52,33+14,88 p<0,05

60 years and older (c) 32,25+18,65 Diff.: a<b 55,72+12,79 Diff.: a>b

Marital Status

Married 38,00+£21,37 t:1,687 54,27+14,64 t:-2,163

Single 30,96+18,03 p:0,09 60,56+13,61 p<0,05

Parental Status

Yes 28,56+20,33 t:1,776 60,80+13,19 t:-2,097

No 38,53+20,49 p:0,08 54,32+14,72 p<0,05

Employment Status

Employed 52,55+19,28 t:-2,362 63,25+23,76 t:2,178

Unemployed 60,43+18,57 p<0,05 55,14+16,82 p<0,05

Monthly Income Level

Income < Expenses 42,32+20,99 F:6,778 51,95+15,19 F:5,136

Income = Expenses 31,30£17,97 p<0,005 59,98+12,41 p<0,05

Income > Expenses 25,25422,69 Diff.: a>b,c 57,91+15,82 Diff.: a>b

Duration of HF Diagnosis in Care Recipient

Less than 1 year (a) 1—

3 years (b) 42,51421,16 F:4,528 52,50+15,19 F:5,136

More than 3 years (c) 33,80+20,78 p<0,05 59,98+12,41 p<0,05
30,95+18,76 Diff.: a>b,c 57,91+15,82 Diff.: a>b

Daily Care Duration

1-8 hours (a) 20,83+16,55 F:8,056 63,77+14,85 F:5,136

9-23 hours (b) 44,32420,77 p<0,001 52,70+14,42 p<0,05

All day (¢) 36,74+20,03 Diff.: a<b,c 55,15+14,20 Diff.: a<b

Difficulty Experienced in Caregiving

Yes 46,85+18,28 7,721 48,30+12,75 t:-7,815

No 23,88+16,29 p<0,001 64,57+11,45 p<0,001

Impact of Caregiving on Family and Social

Life

Yes 45,44+17,76 :8,739 49,98+12,83 t:-7,490

No 19,35+14,48 p<0,001 66,50+11,32 p<0,001

*t:Independent Sample t test, **F: One Way ANOVA.
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Information regarding scale scores is
presented in Table 3. The mean total ZBI
score of the caregivers was 36.36 + 20.79,
and the mean total FCQoL-HF score was
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55.73 £ 14.60 (Table 3). When ZBI levels
were examined, 31.9% of the caregivers
were found to have a mild-to-moderate
caregiver burden (Table 4).

Table 3. Mean ZBI and FCQoL-HF Scores of Caregivers (n=138).

Mean+SD* Min-Max*

ZBI (Total Scores) 36,36+20,79 1-88
Yasam Kalitesi (Total Scores) 55,73+14,60 24-80
Physical Well-being Subscale 12,15+4,88 4-20
Psychological Well-being Subscale 13,34+5,34 4-20
Social Well-being Subscale 12,36+4,17 4-20
Spiritual Well-being Subscale 17,87+3,01 6-20

*SD: Standart Deviation, Min: Minimum, Max: Maximum.

Table 4. Caregivers’ ZBI Levels (n=138).
Zarit Burden Interview n %
No or Very Low Caregiver Burden (0-20) 36 26,1
Mild-to-Moderate Caregiver Burden (21-40) 44 31,9
Moderate-to-High Caregiver Burden (41-60) 38 27,5
High Caregiver Burden (61-88) 20 14,5

A simple linear regression analysis
examining the predictive effect of ZBI
scores on FCQoL-HF scores is presented in
Table 5. The results indicated that ZBI
scores explained 71.5% of the variance in

Table 5. Predictive Value of ZBI on FCQoL-HF (n=138).

FCQoL-HF scores (R? = 0.715). In this
context, for each one-point increase in the
ZBI score, the FCQoL-HF score decreased
by 0.594 points (p=-0.594; p<0.001)
(Table 5).

Independent ] SE Std. B t p 95% Confidence
Variables Interval
Lower Upper
Bound Bound
Constant 77,336 1,345 57,505 p<0,001 74,676 79,995
ZBI -0,594 0,032 -0,846 18,489 p<0,001 -0,658 -0,530
Durbin- F=341,825 p<0,001 R?>=0,715
Watson=1,648

DISCUSSION

In this section, the findings regarding the
levels of caregiver burden and quality of life
among family members caring for patients
with HF, as well as the relationship between
these two parameters, are discussed in the
context of the existing literature.

In our study, the caregiver burden among
family members was found to be at a mild-
to-moderate level. A review of the literature

shows that numerous studies examining
caregiver burden in family members of
patients with HF have reported similar
findings to ours. (5,19,20). It is thought that
the clinical characteristics of patients with
HF play a role in this finding. Indeed,
patients with less advanced HF are exposed
to fewer symptoms and are able to maintain
their self-care processes. Supporting this
view, a study conducted by Gok Metin and
Helvaci reported that more than half of the
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HF patients included in their research were
at Stage 1 or 2, and the caregivers exhibited
a low level of caregiver burden (9).

In our study, caregivers aged 18-39 and
over 60 reported lower caregiver burden
compared to those aged 40-59. The
literature indicates that younger individuals
tend to have better quality of life, which is
consistent with our findings (3,5). The
lower perceived burden among younger
caregivers may be attributed to fewer family
and professional responsibilities and greater
physical capacity. On the other hand, the
finding of lower caregiver burden among
individuals over 60 is uncommon in the
literature. This may be related to the higher
prevalence of HF in older age, leading both
the patient and their family to adapt better
to the disease process and accept caregiving
as a natural part of daily life.

Economic comfort plays an important role
in  managing chronic diseases and
establishing a healthy lifestyle for the
patient. Family members caring for patients
with HF who do not face economic
difficulties in areas such as transportation,
communication, access to information, and
adequate and balanced nutrition can
positively influence the treatment and care
process. In our study, caregivers with lower
income levels and those who were not
employed were found to have a higher
caregiver burden. A review of the literature
reveals numerous studies supporting our
findings (5,9,21). In addition to the
demands of managing the disease, the
socioeconomic context of the study setting
may also have contributed to these results.
Caregivers of patients who had been
diagnosed with HF for less than one year
were found to have higher caregiver burden,
whereas those providing fewer daily care
hours reported lower burden. Although no
literature was found specifically examining
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the effect of HF diagnosis duration on
caregiver burden, it is thought that the
higher burden may be due to the lack of
adaptation by both the patient and the
caregiver. Our findings regarding daily care
hours are consistent with the literature (22).
Indeed, having more personal time may
contribute to a lower perceived caregiver
burden.

In our study, difficulties experienced during
caregiving and the impact of caregiving on
family and social life were found to increase
caregiver burden. Similar findings were
reported in a study by Oner and Karabulutlu
in 2024 (23). Additionally, Parvizi and Ay
noted that difficulties during caregiving are
a factor that elevates caregiver burden (24).
This may be related to the chronic nature of
HF, which requires long-term and
continuous care, leading caregivers to place
their personal lives secondary and limiting
the time they can dedicate to themselves.

n our study, the quality of life of family
caregivers was found to be above average.
Similarly, a study conducted by Gok Metin
and Helvaci, which evaluated the quality of
life of caregivers of patients with HF,
reported above-average quality of life (7).
In a study by Yesil et al., the quality of life
of caregivers of individuals with chronic
diseases was also assessed, and caregivers
were found to have above-average quality
of life (11). he above-average quality of life
may be related to caregivers’ adaptation to
the caregiving process, gaining experience
in disease management, and gradually
embracing  their
Additionally, the routine nature of
caregiving over the long term and

caregiving  roles.

perceiving responsibilities as part of daily
life may have contributed to maintaining a
certain level of quality of life.

When examining the quality of life scores
of the family caregivers included in our
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study (55.73 + 14.60), it can be stated that
caregivers had a moderate level of quality
of life. Numerous studies in the literature
evaluating the quality of life of caregivers
of patients with HF have reported findings
consistent with our study (3,25-27).
Chronic and long-term care conditions such
as HF affect not only the patients but also
the caregivers. An increased disease burden
is associated with physical, psychological,
social, and financial challenges. Caregivers
may need to forgo personal life, social
interactions, and professional  goals.
Therefore, the finding that family
caregivers reported a moderate level of
quality of life can be considered an expected
outcome in line with the literature, given the
nature of the disease and the challenges
inherent in the caregiving process.

In our study, it was found that younger
family caregivers had higher quality of life
scores compared to older individuals. This
age-related difference is consistent with
findings reported in the literature (3,27-29).
The higher quality of life among younger
caregivers may be attributed to better
cognitive, psychological, and physical
functioning. This allows them to adapt more
easily to the challenges of caregiving and to
manage physical demands more effectively,
while having broader social networks and
easier access to social support mechanisms
may further positively influence their
quality of life.

In our study, it was found that single
caregivers and those with children had
higher quality of life. These findings reflect
the variability observed in the literature. For
example, a study by Young et al. on
caregivers of older adults reported that
single individuals had higher quality of life,
whereas another study focusing on chronic
illness indicated that married individuals
had higher quality of life (26,30). In a
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different study conducted in Tiirkiye,
marital status was found to have no
significant effect on quality of life. These
conflicting results may stem from
differences in clinical, sociodemographic,
and cultural contexts across studies. On the
other hand, the finding that caregivers with
children had higher quality of life, although
contradictory to a study on caregivers of
oncology patients, highlights the supportive
role of children in chronic disease
caregiving  (31).  Specifically, the
emotional, physical, and financial support
provided by children to spouses caring for a
chronically ill individual can reasonably be
expected to positively influence quality of
life.

In our study, -caregivers who were
unemployed and had lower monthly income
reported lower quality of life. These
findings are consistent with the literature
(11,26,28). This may be primarily
attributed to the financial burdens and social
limitations associated with caregiving. Low
income can create difficulties in covering
the patient’s care expenses and may also
force caregivers to postpone their own
needs, generating a continuous source of
financial pressure and stress. Moreover,
detachment from professional life may lead
caregivers to become socially isolated and
lose their professional identity, while
simultaneously eliminating a source of
income.

Caregivers who provided fewer daily care
hours were found to have higher quality of
life. Similar findings were reported in a
study by Hu et al., which evaluated the
quality of life of family caregivers of
patients with HF (26). Longer caregiving
durations may limit individuals’ personal
time and restrict them physically, socially,
and psychologically, potentially
contributing to lower quality of life.
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Additionally, caregivers of patients
diagnosed with HF for less than one year
reported lower quality of life, which is
thought to be influenced by the higher
caregiver burden observed in this group.

In our study, caregivers who experienced
difficulties during caregiving and whose
family and social lives were negatively
affected had significantly lower quality of
life scores. These findings are consistent
with other studies conducted in our country
focusing on chronic diseases (COPD) and
palliative care (32,33). This highlights that
caregiving is not merely a task but a
multidimensional burden affecting all areas
of an individual’s life. The challenges
associated with the caregiving process may
gradually lead caregivers to become
socially and personally isolated. Such
distancing  can
psychological well-being and overall life
satisfaction, resulting in reduced quality of
life.

In our study, it was found that as caregiver
burden increased, quality of life decreased.
Specifically, regression analysis
demonstrated that caregiver burden was a
strong predictor of quality of life,
explaining 71.5% of the variance (3=-0.594,
p<0.001). Numerous studies in the literature
support this finding (3,11,26,32,34).
Among family caregivers of individuals
with chronic diseases, an increase in
caregiver burden may lead to adverse
outcomes such as impaired physical health,
emotional exhaustion, and social isolation,
which in turn negatively affect quality of
life. Therefore, a decrease in quality of life
in response to increased caregiver burden
can be considered an expected outcome. In
light of these findings, treatment and care
planning for patients with HF should
consider not only the patient but also the
family caregiver as a whole. Given the

negatively  impact

Agaslan ve Kumas

impact of caregiver burden on quality of
life, supportive interventions aimed at
reducing caregiver burden and enhancing
their quality of life should be planned. Such
programs can ensure better care for patients
while maintaining the well-being of
caregivers.

LIMITATIONS

One of the main limitations of this study is
that only caregivers of hospitalized patients
were included, which restricts the
generalizability of  the findings.
Additionally, the lack of comprehensive
information  regarding  the  clinical
characteristics of the patients receiving care
represents another important limitation.
Future studies that take these factors into
account may contribute to obtaining more
comprehensive and comparable results.

CONCLUSION

In this study, it was determined that family
caregivers of patients with HF diagnosis
experienced a mild to moderate level of
caregiving burden and a moderate level of
quality of life. It was found that younger
caregivers had a lower caregiving burden
and a higher quality of life, while caregivers
aged 60 and over reported a relatively lower
caregiving burden. Caregivers who were
single and those who had children were
found to have higher levels of quality of life.
In contrast,
unemployed, had a low monthly income, or
were caring for patients who had been
diagnosed with HF for less than a year were

caregivers who  were

found to have higher care burdens and lower
quality of life. Furthermore, it was found
that a shorter daily caregiving duration was
significantly associated with a reduction in
the caregiving burden and an increase in
quality of life. Caregivers who reported
experiencing difficulties in the caregiving
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process and whose family and social lives
were negatively affected had a higher
caregiving burden and lower quality of life.

These findings highlight the need for a
holistic approach to treatment and care
planning for patients with HF. In this
context, it is crucial that nurses actively
involve family carers as partners in the care
process and regularly assess the carers'
burden and quality of life. Nurses should
identify caregivers who are low-income,
unemployed, providing long-term care, or
experiencing difficulties in the care process
at an early stage and plan targeted nursing
interventions for these groups. Nursing
interventions, including education,
counselling, stress management, time
management, and self-care strategies, can
contribute to reducing caregivers' care
burden and improving their quality of life. In
this regard, it is
caregiver-centred nursing approaches be
considered an integral component of HF
care and systematically integrated into
clinical practice.
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