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ABSTRACT

Purpose: The aim of this study was to investigate the indicators of adapting to an artificial joint in terms
of age, period after surgery, fear of falling, quality of life and physical function following Total Hip
Arthroplasty (THA). Material and Methods: This cross-sectional design included 52 patients with OA
who underwent THA, aged between 46-74 years, and with a mean period of 1.96+0.76 years after surgery
(1-3). Fear of falling, joint-specific functional outcome measurements and health-related quality of life
questionnaires were assessed with the supervision of physiotherapists. Fear of falling was assessed with
0-10 cm Visual Analogue Scale (VAS). Health related quality of life and joint-specific function were
assessed with EuroQol 5-Dimension 3-Level (EQ-5D-3L) VAS scale and Hip disability and Osteoarthritis
Outcome Score (HOOS) — Physical Function Short form (HOOS-PS), respectively. The Forgotten Joint
Score (FJS-12) was used to assess patient’s adaptation in daily life to their artificial joint. Results: The
FJS-12 scores were inversely related with fear of falling in patients with THA (r=-0.418; p=0.002). FJS-
12 scores were strongly correlated with EQ-5D-3L VAS (r=0.536); and HOOS-PS scores (r=-0.519)
(p<0.001). In linear regression analysis, strongest significant indicators of the dependent variable (FJS-
12) were fear of falling, EQ-5D-3L VAS and HOOS-PS (R2=0.48; p<0.05). Conclusion: Detailed
assessment about fear of falling, physical function and quality of life can explain adaptability to artificial
joint in patients with THA. Therefore, rehabilitation programmes that are individualised according to
patients’ fear of falling, physical function and health-related quality of life should also be considered to
decrease fear leading to activity limitation and participation in daily life following THA.
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Amag: Calismanin amaci, Total Kalga Artroplastisi (TKA) sonrasi yapay ekleme uyum saglayabilmenin
yas, cerrahiden sonra gegen sire, disme korkusu, yasam kalitesi ve fiziksel fonksiyon agisindan
belirleyicilerini incelemekti. Gereg ve Yontem: Bu kesitsel galisma, 46-74 yaslar arasinda TKA yapilan,
cerrahiden ortalama sire 1,96+0,76 yil (1-3) gegmis, OA’li 52 hastay! icermektedir. Dligsme korkusu,
ekleme 6zel fonksiyonel sonug olgitleri ve saglikla iligkili yasam kalitesi anketleri fizyoterapist tarafindan
degerlendirildi. Disme korkusu 0-10 cm Gorsel Analog Skalasi (GAS) ile degerlendirildi. Saglikla iligkili
yasam kalitesi EuroQol 5 boyutlu 3 seviyeli GAS skalasi (EQ-5D-3L VAS) ile ekleme 6zel fonksiyonel
durumu élgen Kalga Osteoartrit Sonug Olgegi Kisa Form (HOOS-PS) ile degerlendirildi. Hastalarin yapay
eklemlerine ginliik yasantilarindan uyum saglayabilmesini degerlendirmek igin Unutulan Eklem Skoru
(UES-12) kullanildi. Sonuglar: TKA’I hastalarda UES-12 skorlari ile disme korkulari arasinda zit yonde
iliski vardi (r=-0.418; p=0.002). UES-12 skorlari ile EQ-5D-3L VAS skorlan (r=0.536) ve HOOS-PS
skorlari (r=-0.519) (p<0.001) arasinda gugli bir iligki vardi. Dogrusal regresyon analizinde bagimi
degdiskenin (UES-12) en guglu belirleyicileri; disme korkusu, EQ-5D-3L VAS ve HOOS-PS idi (R2=0.48;
p<0.05). Tartigma: Disme korkusu, fiziksel fonksiyon ve yasam Kkalitesi ile ilgili sonuglar, TKA'h
hastalarda yapay ekleme uyumun gelismesinin belirleyicileri arasinda sayilabilir. Bu sebeple, TKA sonrasi
bireylerde gunluk yasamdaki aktivite limitasyonuna sebep olan katilimi kisitlayan korkuyu azaltmak igin
hastanin disme korkusu, fiziksel fonksiyonu ve saglikla iligkili yasam kalitesine gore bireysellestirilmis
rehabilitasyon programlari dikkate alinmalidir.
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Osteoarthritis (OA) of the hip is one of the primary
cause of pain and functional disability in older adults
(Blagojevic, Jinks, Jeffery, & Jordan, 2010). THA is
the best option to regain the joint function; since the
end stage OA of the hip adversely affect the physical
functions as well as the quality of life (Dimitriou,
Antoniadis, Flury et al 2018). The surgical techniques
have been improved, but a subgroup of patients has
still poorer postoperative outcomes with respect to
pain and physical functioning (Singleton and
Poutawera, 2017)

Several studies, investigated the postoperative
outcomes following THA in terms of pain, range of
motion and physical function and it is specified that
patients have further expectations (Mancuso, Jout,
Salvati &Sculco, 2009). Most of the patients
concerns were about improving walking ability and
daily life activities outside at home, pain relief during
daytime and night time and also, psychological well-
being. Recently, the ability to “forget” the joint implant
in everyday life is considered to be the ultimate
objective after THA (Mancuso, Jout, Salvati &Sculco,
2009).

On the other hand, the other important factor that
affect the posterior outcomes after THA is fear of
falling. Previous studies reported that patients with
THA have high level of falling rate even at one year
after surgery and the fear of falling is related to
poorer postoperative functional outcomes (Nagai,
Ikutomo, Tagomori, Miura et al, 2018). Detailed
information regarding the relationship between fear
of falling, quality of life, physical function and ability
to forget the artificial joint after THA would enable
designing more complementary rehabilitation
programs. Therefore, the aim of this study was to
investigate the indicators of adapting to an artificial
joint in terms of fear of falling, quality of life, physical
function and adapting to the artificial joint following
THA. It was hypothesized that fear of falling, would
result with poor ability to forget the artificial joint and
poorer quality of life outcomes.

MATERIAL AND METHODS

This cross-sectional correlational design included 52
patients aged between 46-74 years with a mean
period 1.96+0.76 years after surgery (1-3). Patients
with primary OA who underwent cemented THA
(titanium) with postero-lateral technique (mean
hospitalization period 2-4 days) participated in the
study. Exclusion criteria were lower extremity
discrepancy, history of any neurologic disease as
hemiplegia, having cooperative impairment and
inability to understand and cooperate. Demographic

characteristics such as age, height, weight, sex were
recorded when the patients who came to routine
controls at the outpatient clinic. Pain level and fear of
falling, joint-specific functional outcome
measurements and health-related quality of life
questionnaires were assessed with the supervision
of physiotherapists. Ethical approval for this study
was obtained from the Non-interventional Clinical
Research Ethics Committee (GO 18/632) and all
patients signed a written informed consent form.

Number of participants in this cross-sectional
study was determined (n=52) as five times more than
independent variables (age, period after surgery,
fear of falling, quality of life and physical function)
(Hayran M. & Hayran M. 2011).

Fear of Falling

Fear of falling was assessed with 0-10 cm Visual
Analog Scale (VAS). The distance (cm) of the
patient's mark on the line indicated his or her
intensity of fear of falling (Wolf et al., 2001).

The EuroQol 5-Dimension 3-Level (EQ-5D-3L)
(EQ-5D-3L) format was introduced in 1990
(EuroQoL G., 1990). It consists of the EQ-5D
descriptive system and the EQ visual analogue
scale (EQ VAS). The EQ-5D-3L descriptive system
comprises the following 5 dimensions: mobility, self-
care, usual activities, pain/discomfort and
anxiety/depression. Each dimension has 3 levels: no
problem, some problems, and extreme problems.
Since the EQ-5D-3L VAS scale is not a choice-
based method and the values were not anchored
between 0 (dead) and 1 (full health), we preferred to
use mean variable of EQ-5D-3L VAS. The
descriptive system can be represented as a health
state. Turkish version of EQ-5D-3L was used in this
study (Kahyaoglu Sut H, 2009).

Hip disability and Osteoarthritis Outcome Score —
Physical Function Short form (HOOS-PS)
HOOS-PS is developed as an instrument to assess
the patients’ opinion about their hip and associated
problems. HOOS-PS is used for hip disability with or
without osteoarthritis (OA) (Davis A et al., 2008).
Turkish version of the HOOS- PS is a 5-item
measure of physical functional derived from the
items of the function, daily living and function, sports
and recreational activity subscales of the HOOS
(Yilmaz O et al., 2012). It scored between 0-100 with
zero scores representing no difficulty and 100 scores
representing extreme difficulty.

The Forgotten Joint Score (FJS-12)
The FJS-12 was developed by Behrend et al. is



based on the patient’s ability to forget about a joint
as a result of successful treatment during activities of
daily living. It uses a 5-point Likert response format
(0, never; 1, almost; 2, seldom; 3, sometimes; 4,
mostly) consisting of 12 items. The raw scores are
transformed from 0 to 100 and higher scores indicate
better outcome (Behrend et al., 2012). The Turkish
FJS-12 exhibits satisfactory properties with excellent
reliability and validity with total hip arthroplasty
(Kinikli Gl et al., 2017).

Statistical Analysis

SPSS version 23 (IBM Corp., Armonk, NY, USA) was
used for statistical analysis. For the demographic
characteristics, continuous variables were shown as
mean * standard deviation (SD). Furthermore,
frequencies and percentages were presented for
nominal variables. The Kolmogorov-Smirnov
Normality test showed non-normal distribution. Thus,
Spearman’s rank correlation coefficients were used
for non-parametric variables. Correlation coefficients
between 0.10 and 0.29 represent a weak
association; coefficients between 0.30 and 0.49
represent a moderate association, and coefficients of
0.50 and above represent a strong association.

Table 1. Physical characteristics of the patients
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Observed power (0.94) of the dependent variable
(FJS-12) was analysed according to the highest
correlation coefficient of the independent variable
(EQ-5D-3L VAS) (p=0.012; effect size=0.514).
Linear logistic regression analysis was used to
explore the association between FJS-12 (dependent
variable) scores and the independent variables: fear
of falling (VAS), physical function (HOOS-PS) and
quality of life (EQ-5D-3L VAS). A p-value of <0.05
was considered statistically significant.

RESULTS

There were 52 patients (Female, n=34; 65.4%) in the
present study. Physical characteristics of the patients
were presented in Table 1. Spearman correlation
analysis revealed that FJS-12 scores were inversely
related with fear of falling in patients with THA (r=-
0.418; p=0.002) (Table 2). Furthermore, FJS-12
scores were strongly correlated with EQ-5D-3L VAS

(r=0.536); and HOOS-PS scores (r=-0.519)
(p<0.001) (Table 2).
In linear regression analysis, strongest

significant indicators of the dependent variable (FJS-
12) were fear of falling, EQ-5D-3L VAS and HOOS-
PS (R2=0.48; p<0.05) (Table 3).

n=52 Min. Max. Mean SD

Age (years) 46 74 58.96 6.58
BMI (kg/m?) 21.55 40.89 28.28 4.24
Disease duration (years) 1 3 1.96 0.76
Fear of falling (0-10 cm) 0 10 3.96 3.38
EQ-5D-3L VAS (0-1) 0.22 1 0.68 0.20
HOOS - PS (0-100) 0 100 39.59 24.42
FJS-12 (%) 0 100 52.33 34.67

n: Sample size; Min.: Minimum; Max.: Maximum; SD: Standard Deviation; BMI: Body Mass Index; HOOS-
PS: The Hip Disability and Osteoarthritis Outcome Score-Physical Function Short-form; FJS-12: The
Forgotten Joint Score; EQ-5D-3L VAS: EuroQol 5-Dimension 3-Level Visual Analogue Scale
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Table 2. Correlations between FJS-12 and fear of falling, EQ-5D-3L VAS, HOOS-PS

n=52 Fear of falling EQ-5D-3L VAS HOOS-PS
FJS-12 r -0.418* 0.536™* -0.519*
p 0.002 <0.001 <0.001

p<0.05; n: Sample size; r: Correlation coefficient; FJS-12: The Forgotten Joint Score; EQ-5D-3L VAS:
EuroQol 5-Dimension 3-Level Visual Analogue Scale; HOOS-PS: The Hip Disability and Osteoarthritis

Outcome Score-Physical Function Short-form

Table 3. Linear regression analysis

Predictors Standard Error Beta t p*

Fear of falling 1.114 -0,277 -2.551 0.014
EQ-5D-3L-VAS 18.293 0.433 3.964 <0.001
HOOS -PS 0.151 -0.288 -2.707 0.009

*p<0.05; Dependent Variable: FJS-12; Independent variables: Fear of falling; EQ-5D-3L VAS, HOOS-PS;
FJS-12: The Forgotten Joint Score; EQ-5D-3L VAS: EuroQol 5-Dimension 3-Level Visual Analogue Scale;
HOOS-PS: The Hip Disability and Osteoarthritis Outcome Score-Physical Function Short-form

DISCUSSION

In the present study, we investigated the indicators
of adapting to the artificial joint following THA. The
major findings of our study demonstrated that fear of
falling; quality of life and physical function were
associated with the ability to forget the artificial joint
in daily life in patients with THA. Furthermore, fear of
falling, quality of life and physical function are
represented as indicators of adapting to the artificial
joint in daily life after THA.

Since the patients’ expectations on the post-
operative function have changed over the past years;
validated methods asking for self-reported outcomes
of the patients had a great importance. FJS-12 is a
questionnaire that focuses on the awareness,
instead of the pain of the affected joint. The main
characteristic of the FJS- 12 that is not observed in
other tools is that discrimination among “good,”

“very good,” and “excellent” is possible using
relatively abstract questions to ask whether patients
are aware of their artificial joint during activities of
daily living (Matsumoto et al., 2015). Our sample has
a moderate score for FJS-12 compared to the
literature. Although the disease duration of our
sample is enough (Mean: 1.96 years) to recover
following THA; the possible reason for this low
adaptation to daily life might be fear of falling
associated with low physical function as a result of
lower health related quality of life. Similarly, our
results demonstrated moderate to strong correlations
between fear of falling, quality of life, physical
function and adapting the artificial joint following
THA. Fear of falling causes fear of movement and
thus functional disorders in the patients with THA. In
a study Nagai K et al. (2014) revealed that functional
outcome is most strongly associated with general



fear of falling and suggests that lower functional
outcome has a strong effect on fear of falling after
THA (Nagai K et al., 2014). Our results were in line
with the Nagai K et al. (2014) who studied fear of
falling during activities of daily living after THA (Nagai
K et al., 2014). They found associations with poorer
functional outcome, history of falling, lower walking
capacity, higher anxiety level and older age following
THA.

In another study of Scheffer et al, the VAS was
determined to be useful for measuring fear of falling
in elderly people (Scheffer et al., 2010). Despite the
fact that in the present study, mean age was younger
(Mean: 58.96 years), fear of falling was still an
indicator of adapting to the artificial joint following
surgery. Another study from Fujita et al. (2009), also
reported that patients who have undergone total hip
replacement have some difficulties during activities
of daily living compared to normal subjects (Fujita et
al., 2009). Similarly, our patients had reported
difficulties in daily activities in FJS-12 questions. In
addition, residual decreased physical function
according to HOOS-PS scores following THA may
have led to these results. THA was designed
primarily to improve physical function related to the
hip and to decrease pain. These benefits also appear
to translate into appropriate improvement in Health-
related-Quality of life (Towheed et. al., 1996).
Physical function results accompanying fear of falling
may be the reason of the decreased quality of life
scores according to EQ-5D-3L VAS in our cohort. In
a review of Towheed et. al., beneficial and often
dramatic improvement were demonstrated in health-
related-quality of life after THA (Towheed et. al.,
1996).

One possible limitation on this study is that a
limited sample population is included. In addition, the
psychological and Mini Mental State Examination
test have not been evaluated in the present study. In
fact, it can induce a debilitating downward spiral,
marked by loss of confidence and reduced activity in
patients following THA. Future studies would
preferably be performed on a larger study population.
Moreover, patients who have undergone THA may
require a long-term complementary rehabilitation
programme to adapt to their artificial joint in daily life.

In conclusion, detailed assessment about fear of
falling, physical function and quality of life can
explain the half of adaptability to artificial joint in
patients with THA. This cross-sectional study results
have presented a need for an effective rehabilitation
programme to prevent excessive fear related activity
limitation accompanying with lower physical function
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and quality of life following THA. Therefore,
rehabilitation programmes that are individualised
according to patients’ fear of falling, physical function
and self-reported quality of life should also be
considered to decrease fear leading to activity
limitation and participation in daily life following THA.
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