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Abstract: Osteoarthritis (OA) is a degenerative joint disease that is typically associated with
weight-bearing joints, such as the hips and knees, and is defined by the progressive
deterioration of cartilage. The effective treatment of OA is contingent upon the accurate
assessment of its clinical and psychological effects. In the present work, we aim to compile the
most recent evidence regarding the clinimetric and psychometric evaluations of OA, with a
particular emphasis on the hip and knee, a topic still insufficient approached. The WOMAC
and KOOS are among the clinimetric instruments that offer valuable insights into physical
function, stiffness, and pain. By integrating clinimetric and psychometric tools, a
comprehensive approach to managing OA is provided, which identifies both physical and
mental health need. The significance of these combined evaluations in enhancing treatment
adherence and improving patient outcomes is underscored by the present review. Moreover,
treatment and recovery options still have limitations that need to be addressed. Additional
research is required to elucidate the psychometric properties of quality-of-life measures and
postural control assessments. Future research should concentrate on the development of more
comprehensive and robust tools that assess all facets of OA, thereby facilitating personalized
interventions that address the multifaceted character of this debilitating disease.
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1. Introduction

Osteoarthritis (OA) is a degenerative joint disease characterized by the progres-
sive deterioration of articular cartilage, leading to pain, stiffness, and functional
impairment [1,2]. As one of the most debilitating conditions affecting the human
body, osteoarthritis (OA) is overwhelmingly the most prevalent form of arthritis [3].
Besides causing impairment, rigidity, and joint discomfort, the disorder is chronic
and worsens in time. Evidence suggests that joint injury, obesity, and advanced age
are the primary causes of OA in joints that support weight including the hips and
knees [4].

Clinical symptoms of OA include swelling, stiffness, pain, and constraints in joint
function. Furthermore, the illness is characterized by a cascade of changes in the
physiology and anatomy of the joints, including remodeling of the bone, the deterio-
ration of cartilage, and the production of osteophytes [5].
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Although most studies have directed their attention to OA in particular locations,
a small number have shown OA rates more generally. Symptomatic OA affects an
estimated 240 million people globally, with 18% female patients and 10% male  pa-
tients over the age of 60 being affected [6].

As OA affects a significant portion of the aging population [7], accurate assess-
ment of its impact on individuals is crucial for effective management and treatment
[8]. Clinimetric assessments focus on quantifying clinical outcomes through stand-
ardized instruments, providing healthcare professionals with valuable insights into
the severity of OA symptoms, functional limitations, and overall health-related qual-
ity of life (QoL) [9]. Commonly used clinimetric tools include the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC) and the Knee Injury and
Osteoarthritis Outcome Score (KOOS), which allow for the systematic evaluation of
pain, stiffness, and physical function in patients with OA [10,11].

Psychometric assessments complement clinimetric evaluations by addressing the
psychological aspects associated with OA [12,13]. Chronic pain and disability can
lead to increased levels of anxiety, depression, and reduced coping mechanisms
among patients [14]. Instruments such as the Hospital Anxiety and Depression Scale
[15] or the Pain Catastrophizing Scale [16] help identify patients who may benefit
from psychological support or rehabilitation programs aimed at improving mental
health outcomes.

Integrating both clinimetric and psychometric assessments enables a compre-
hensive understanding of OA's multifaceted impact on patients, facilitating person-
alized treatment strategies that address both physical and psychological needs.

Research indicates that incorporating these assessment methodologies into
clinical practice can significantly enhance patient outcomes. For instance, studies
have shown that patients who are well-informed about their condition through  de-
tailed assessments tend to engage more actively in their treatment plans, leading to
improved adherence to prescribed therapies and lifestyle modifications [17,18]. Ad-
ditionally, addressing psychological factors through targeted interventions can en-
hance recovery trajectories for individuals suffering from OA. Therefore, the integra-
tion of clinimetric and psychometric assessments is essential not only for clinical de-
cision-making but also for fostering a holistic approach to patient care in OA man-
agement [19].

The aim of this narrative review is to provide a comprehensive and up-to-date
synthesis on the importance of proper implementation of clinimetric and psychomet-
ric evaluations in enhancing OA management, while also emphasizing the signifi-
cance of early intervention and personalized treatment strategies to improve patient
outcomes.

2. Methodological approaches

The search methodology included an advanced search algorithm based on Bool-
ean operators that facilitated the search process in the topical subject 'clinimetric and
psychometric assessments in osteoarthritis'. PubMed, ScienceDirect, SpringerLink
and Web of Science were selected as target, validated, and broad-coverage biomedi-
cal databases (Fig. 1). Although the articles targeting OA in general are numerous,
the approach in terms of clinimetric and psychometric assessments is significantly
lower, suggesting the need for further studies in this regard (Fig. 2). During the
screening process for scientific literature, we excluded publications in languages
other than English that lacked significant relevance or informativeness to the objec-
tives of this paper. Additionally, non-scientific articles, books, and resources not orig-
inating from the databases of international health regulatory and advisory organiza-
tions were omitted. To support this narrative review, a total of 109 references were
selected, evaluated, and cited.
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Fig. 1. Methodological algorithm for searching the scientific literature.
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Fig. 2. Variability in publication quantity among search terms, emphasizing the re-
stricted emphasis on clinimetric and psychometric assessments of OA.

3. OA etiology and pathophysiological mechanisms

The rise in chronic diseases, including osteoarthritis (OA), has been linked not
only to aging but also to the increasing consumption of processed, refined carbohy-
drates and junk food, driven by the fast food industry and public dietary habit [20].
However, OA is not an inevitable consequence of aging. Instead, it is a degenerative
joint disease influenced by a combination of genetic, biomechanical, and environ-
mental factors. OA radiographic abnormalities, especially osteophytes, are prevalent
in the elderly. Nevertheless, pain in the joints may be present regardless of how
severe the OA appears on imaging. An increased susceptibility to OA is associated
with aging-related alterations to the musculoskeletal system [21].

However, additional risk factors for OA, such as heredity, obesity, joint injuries,
and anatomical variables that impact joint mechanics, are more strongly correlated
with the joints impacted and the severity of the disease. Cell senescence, which leads
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to the senescent secretory phenotype, and matrix aging, which includes the produc-
tion of developed glycation end-products, both impact the mechanical qualities of
joint tissues and increase the risk of OA [22].

Even if there is a strong correlation between OA and aging, the two are actually
distinct processes. Researchers demonstrated that aging can cause OA through mul-
tiple pathways: age-related changes in cells, inflammation associated with aging,
shift in cell signaling as a result of extracellular matrix changes associated with aging,
oxidative stress and mitochondrial malfunction, which encompass the senescence-
associated secretory phenotype, and impaired energy metabolism caused by de-
creased autophagy and 5'-AMP-activated protein kinase activity. Joint tissue deteri-
oration and faulty restoration of degraded matrix are both accelerated by these dif-
ferent mechanisms, which also promote an inflammatory and catabolic state and an
increased vulnerability to cell death, all of which led to the onset of OA. While most
research has concentrated on articular cartilage, it is critical to find out if other joint
tissues are affected by the same mechanisms [23].

Progressive joint deterioration, characterized by the clinical condition of post-
traumatic OA (PTOA), is a common consequence of joint traumas, particularly  in-
traarticular fractures. Despite orthopaedists' best efforts, many patients continue to
have debilitating joint soreness and impairment after undergoing treatment for this
medical condition. Researchers still cannot determine what causes PTOA. If a harmed
articular area is going to heal and restore or degenerate over time, it depends on more
than just the severity and kind of trauma. An upgraded understanding of the patho-
physiology of PTOA will allow the scientist to better aid in repairing and remodeling
damaged articular surfaces and reduce the likelihood of degeneration of these
surfaces, which is crucial for making clinically relevant advancement in avoiding this
condition [24].

OA risk factors include obesity as well as injuries. OA caused by obesity can
manifest in both joints that bear weight and the hands, which may indicate a function
for adipokines, that are circulating mediators secreted by adipose tissue. This ~ sug-
gests that systemic metabolism may be associated with OA. The idea of metabolic
OA, a general clinical phenotype that encompasses OA caused by fat, has been
backed up by data from biological and epidemiological research. Therefore, meta-
bolic syndrome or a cluster of metabolic issues can be associated with OA. Besides
obesity and other determined risk factors for OA, research has shown links between
OA and additional aspects of the metabolic syndrome, incorporating high blood pres-
sure and type 2 diabetes. Study shows that anomalies in glucose and lipid levels have
a negative impact on the homeostasis of cartilage, both in vitro and in vivo. Both
metabolic diseases and OA share the characteristic of chronic low-grade inflamma-
tion, which can contribute to the progression of both conditions [25].

Classic research involving identical twins (i.e., monozygotic) who were between
the ages of 48 and 70 found that heredity variables influenced the development of
OA by 65% [26]. In the general population, hereditary factors account for 39% to 65%
of cases of OA. Following menopause, women experience an increase in osteocalcin
levels and bone resorption, making them more prone to knee arthritis [27].

Additionally, chondrocytes produce a lot of ROS, which can harm the collagen
in cartilage and the hyaluronate in synovial fluid. Therefore, ensuring an adequate
intake of micronutrient antioxidants through the diet may contribute to the preven-
tion of OA [28]. As cartilage deterioration progresses, subchondral bone alterations
are associated with it, and trabecular thickness and bone volume both rise sharply
[29]. Moreover, OA frequent characteristics and cellular processes are depicted in fig.
3 [30-33].
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Fig. 3. Key Characteristics and Cellular Mechanisms of OA Pathogenesis.

Apoptosis, inhibited collagen and proteoglycan production, and the release of
proinflammatory cytokines were thought to be the mechanisms by which the nitric
oxide (NO) propagated the OA disease process until recently. Some new research,
however, indicates that NO and associated redox byproducts may also play a role in
maintaining cartilage health. There appears to be indication that NO and/or its deriv-
atives may have protective benefits on different cell types. Whether it is a normal
cartilage or a cartilage affected by OA, the function of NO and its derivatives remains
unclear and requires further investigation [34].

Comparatively, the protease-activated receptor 2-activating peptide (PAR2-AP)
had a significantly stronger effect on increasing cyclooxygenase-2 (COX-2) expres-
sion than metalloproteinase 1 (MMP-1). At a modest dose, the trypsin-induced COX-
2 expression was entirely suppressed when cells were treated with the developed
protease-activated receptor 2-inhibitory peptide (PAR2-IP). Additional investigation
into the activation of the nuclear factor kappa-light-chain-enhancer of activated B
cells (NF-kB) by trypsin revealed that the PAR2-IP had adequate inhibitory effects on
both primary synovial cells and synoviosarcoma cells derived from OA patients.
According to the results obtained in experiments, synovial cells showed less inflam-
matory COX-2 production when the PAR2-IP prevents trypsin-induced NF-«B acti-
vation. Therefore, one possible treatment option for OA may be the use of PAR2-IP
[35].

Publications highlighting the critical function of hypoxia and hypoxia-inducible
factor 1-alpha (HIF-1alpha) as transcription factors in cartilaginous tissues have  in-
creased in the past few years. Massive cell death generates prominent abnormalities
in the middle sections of growth plates with functionally deactivated HIF-lalpha.
Based on this significant finding, HIF-1alpha is critical for chondrocytes survival in
environments with critically low oxygen pressures. Articular chondrocyte — transport
of glucose, matrix synthesis and anaerobic energy production, are all regulated by
HIF-1alpha, which is considered an essential protein. In addition to hypoxia, articular
chondrocytes have been reported to have increased HIF-1alpha expression in re-
sponse to mechanical stress and proinflammatory mediators. It is widely recognized
that all these biochemical pathways contribute to the development of OA. Therefore,
it is plausible to assume that OA chondrocytes rely on HIF-lalpha for survival and
correct function [36].
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Wau et al. recently evaluated the connection between chondrocytes and exosomes,
which are vesicles formed from membranes and involved in intercellular communi-
cation. It has been found that OA subchondral bone produces these vesicles. Cocul-
ture experiments indicated that chondrocytes internalized exosomes produced from
osteoblasts in OA sclerotic subchondral bone, leading to the same expression of genes
associated with catabolism as reported in OA cartilage. Hence, these exosomes may
be a target for OA therapies since they appear to have a pivotal part in the progres-
sion of OA [37].

4. Modern concepts on the evaluation of OA patients

4.1. Clinimetric properties of evaluation tests in hip or knee OA

Patients with hip or knee OA (KOA) are evaluated for their physical function
using a series of performance-based tests, including self-paced walking time, the ~ 6-
minute walk test, several stair-climb assessments, and the evaluating the time needed
to "get up and go". A common aspect of most exams is monitoring how long it takes
for the patient to complete the task at hand. There are also a number of documented
observational strategies that rely on observer assessments to determine how well a
bodily function is performing [38,39].

That time a patient needs to finish a particular task is typically documented in
testing protocols. There are also a number of described observational approaches that
rely on observer assessments to determine how well a bodily function is performing
[40,41].

Meta-analyses benefit significantly from using well accepted metrics for outcome
measurement. An OA-specific disability assessment, the WOMAC was established in
the context of OA research. Moreover, a pain subscale is a part of it. In the year 1994,
a group of specialists came to the conclusion that WOMAC ought to be the primary
OA efficacy assessment. The investigation into WOMAC was part of a larger effort
to evaluate the efficiency of the physical therapies used in the management of KOA
discomfort. When it comes to hip and KOA, the WOMAC is a 24-question battery
that may be self-administered to evaluate disability, pain, and joint stiffness.
Healthcare providers can use it to assess the efficacy of medical treatments, particu-
larly in the short term [42].

Three health concepts (i.e., physical functional capacity, stiffness, and pain) are
reportedly assessed by the WOMAC, a self-evaluation measure of the functional
status [43]. Despite its widespread use over the last two decades, the WOMAC has
never been found to have factorial validity, according to new research [44].

From 2009 to 2010, a systematic review was conducted to find publications that
employed the WOMAC outcome. Both the WOMAC pain subscale and the WOMAC
index were examined to ensure accurate reporting and proper usage. The aforemen-
tioned WOMAC pain subscale was employed in 45 percent of the 134 trials evaluated.
In several instances, the precise way the WOMAC pain subscale was applied was not
adequately reported. There was a lack of clarity on the WOMAC scale type in 53% of
trials, an uncertain score range in 38% of investigations, and utter ambiguity in 10%
of trials. Results for the WOMAC index were similarly unsatisfactory. Inadequate
reporting of the WOMAC pain subscale and the WOMAC index severely hindered
the ability of individual trials to contribute to a data aggregation and cast doubt on
the interpretation of trial outcomes. The WOMAC grading system should be more
consistently used and clearly reported in studies involving KOA to improve adher-
ence [42].

In order to evaluate the clinimetric investigations and measurement qualities,
standardized criteria were used in a study. The following twenty-six performance-
based techniques were provided: 10 multiple-choice assessments, two stair-climb
examinations, a chair test, and thirteen walking examinations. Of the seven multi-
activity assessments three were evaluated for internal consistency and two were
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found to be positive. For the confidence front, fourteen tests were evaluated, with
five receiving favorable ratings. Ten experiments were conducted to evaluate the ab-
solute measurement inaccuracy, also known as agreement. A single test was found
to be positive. The construct validity was examined using fourteen different tests.
Positive ratings were only given to two tests. None of the twelve tests that measured
responsiveness yielded a positive result. Most of the uncertain scores were for studies
that were either too small or had not performed optimum analyses. In order to eval-
uate the measuring qualities of performance-based approaches, a large number of
additional well-designed investigations are required. Prior to selecting a perfor-
mance-based approach, it is essential to get a consensus on the tasks and components
of function that should be assessed in such a test for individuals suffering from knee
or hip OA [45].

In order to better understand OA, a study set out to meta-analyze and thoroughly
evaluate the clinimetrics of routinely detected pathologies in the hip, knee, and hand
via ultrasound. Data extraction was carried out with particular focus on technical
aspects and performance indicators related to ultrasound in accordance with the
Outcome Measures in Rheumatology Instrument Selection Algorithm. The quality of
the methodology was evaluated using the QAREL score, which consists of 11 items,
and the modified Downs and Black score, which consists of 19 items. Only KOA was
included in the stratified meta-analysis. The results showed average to good reliabil-
ity, weak to significant correlation with plain radiography, weak construct validity
against function, pain, and blood biomarkers, strong differentiation against patients
exhibiting symptoms and strong correlation with magnetic resonance imaging (MRI).
The study determined that construct consistency with patient results and other ~ im-
aging techniques ranged from weak to very strong, based on the conditions and com-
paring variables. Reliability was moderate to substantial, and criterion reliability
with cartilage histology was strong. Treatment responsiveness was minor to moder-
ate. The qualitative analysis of the systematic review showed that there is considera-
ble variation in the use of ultrasound in OA studies, both in terms of technique and
clinical practice, thus indicating the need to proceed with caution when applying
these meta-analyses [9].

The five items that make up the WOMAC pain scale are the following: flat
ground walking, climbing or descending stairs, sitting or lying down, at night when
in bed and standing upright. Applying VA3 scaling allows an overall WOMAC pain
scale rating range of 0 to 500, while LK3 scaling enables a score range of 0 to 20. When
conducting investigations, researchers often use a 100-point scale after converting
raw ratings [43].

The WOMAC was applied to 474 patients experiencing hip or KOA and were
scheduled for arthroplasty. A variety of data were collected: predictions of internal
consistency (coefficient o), SEM based on internal consistency (SEMIC) and the esti-
mates of factorial validity (confirmatory factor analysis). 36 patients have been used
as a subsample to evaluate test-retest reliability and the associated SEMTRT. The pain
scale did not have a single factor structure that could be supported by confirmatory
factor analysis due to the presence of uncorrelated error concepts. Two similar mod-
els gave very good matches: one included associated error terms involving the stairs
and walking parameters and the sit and night elements; the other was a two-factor
model incorporating the standing item loading for both variables, the night alongside
sit parameters on one factor, and the stairs and walking elements on another factor
[46].

The purpose of another research investigation was to document the outcomes of
a battery of functional assessments administered to older individuals diagnosed with
knee and hip OA as well as the link between these assessments and the WOMAC
Index, a disease-specific questionnaire. The research included 106 sedentary individ-
uals having an average age of 69.4 years, with a history of hip or/and KOA (mean
duration of 12.2 years). A person's flexibility, strength, and mobility were assessed
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by timing how long it took them to climb and descend four sets of stairs, walk eight
feet, and get in and out of a chair five times. Isometric quadriceps strength and
hip/knee flexion were also assessed. Each test's data was divided into quartiles
(1=greatest score, 4=smallest score, and 5=unable to finish the assignment). Then, a
total summary score (TSS) was generated by adding all the scores from each category.
Having a Cronbach's alpha of 0.80 or higher, the battery of physical function tests
demonstrated satisfactory test-retest reliability and internal consistency. A solid rela-
tionship was established between the WOMAC Index and participants' performance
ratings on walking, stair climbing, chair-rise, and range of motion for OA joints.
There was a significant correlation between lower TSS levels and poorer scores on all
WOMAC Index components. Results from the aforementioned study suggest that the
WOMAC Index, when used in conjunction with a short array of physical function
tests, may be a conclusive and helpful instrument for evaluating the efficacy of treat-
ment programs and geriatric rehabilitation programs [47].

In a group of Turkish patients suffering from hip or KOA, researchers aimed to
compare the Lequesne algofunctional index and the WOMAC OA index to determine
the accuracy and validity of these tools. Outpatients with OA in Turkey were admin-
istered 2 tools specific to the disease: the WOMAC LK 3.1 and the Lequesne parame-
ters. In order to evaluate all the necessary factors, all subjects were required to fill out
a standard health-associated quality-of-life questionnaire (SF-36) and participate in
an interview with specific topics. Tests of Cronbach's alpha and intra-class correlation
(ICC) were used to evaluate the reliability and inner reliability of the dataset. Results
from intra- and inter-WOMAC or Lequesne correlations, as well as those between the
SF-36 and visual analog scale (VAS), were applied to determine concept reliability.
The WOMAC and Lequesne subscales' Cronbach's alphas varied between 0.78 and
0.94, and 0.6 and 0.71, respectively, for KOA, and from 0.78 to 0.95 and 0.5 to 0.85 for
hip OA, respectively. ICCs for KOA they were 0.80-0.98 and 0.61-0.71 while for hip
OA fluctuated from 0.77 to 0.94, respectively, according to the repeatability of results
consistency of the WOMAC and Lequesne subscales. Similar SF-36 subscales (i.e.,
physical performance and body pain) demonstrated moderate-good correlations for
WOMAC and Lequesne, while VAS demonstrated frail-moderate correlations. When
compared to the Lequesne, all WOMAC subscales and the total score demonstrated
superior internal consistency and acceptable concurrent validity. Based on the study
findings, WOMAC is of a greater reliability index than Lequesne for usage with Turk-
ish subjects suffering from knee or hip OA [48].

4.2. Assessment of the pain in OA patients

Several qualitative studies have assessed the pain experienced by OA patients.
Hawgker et al. conducted the first qualitative research to specifically examine pain,
distress, and pain changes during the course of time. Participants with hip and KOA
reported two types of pain: one that was intense and intermittent, and a second that
was a constant dull ache [49].

There are numerous stages of pain that are associated with OA. During the early
stages, there is pain that is associated with activity. As time passes, the pain becomes
more consistent, although it still has the potential to be quite intense on occasion. As
a consequence of this, individuals begin to proceed with caution in an effort to fore-
stall the occurrence of contexts like these. When compared to "background" (i.e., per-
sistent) pain, the more severe but less often intermittent pain—especially when un-
predictable—had a bigger influence on the QoL. Disruptions to sleep, social engage-
ment, and recreational pursuits were all brought on by the pain. One further study
found the same thing when looking at people who had KOA recently diagnosed or
who experienced symptoms but had not yet received a diagnosis (i.e., "prediagnostic
KOA") [50].
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KOA causes discomfort and has a negative impact on patients' physical function,
QoL, and ability to go about their everyday lives [51]. Furthermore, patients have a
substantial impairment due to the effects of OA on their mobility [52].

Chronic pain from OA can lead to anxiety, despair and worry, and the constant
need for painkillers increases the likelihood of substance dependence [53]. Due to
impaired knee function and slow pain recovery, patients with KOA see a decline in
physiological functions as the disease progresses. Consequently, these patients' day-
to-day lives are becoming more and more disrupted, which lowers their abilities to
manage their social lives, work, and sleep, all of which impact their QoL [54]. Pain
and discomfort are reported by 70% to 90% of older persons with KOA, based on
statistics from the USA [55].

Given the correlation between depression and cognitive impairment, as well as
the fact that chronic pain patients are more likely to suffer from depression, research-
ers assume that the two conditions may accentuate one another in their effects on
cognition [56].

Researchers observe that there is a correlation between selective cognitive im-
pairment and persistent pain caused by advanced hip OA. To understand how total
hip arthroplasty affects mental acuity, more research needs to be conducted [57].
Hip OA symptoms most often experienced by patients include hip pain and hip stiff-
ness [58].

As aresult, the QoL of the patients, related to health, declines as a result of activ-
ity limitations. Despite the prevalence and severity of hip OA, very little is under-
stood regarding the progression of the disease's early symptoms. Prior research
mostly focused on the progression of hip and knee problems together [59].

4.3. Psychometric properties of postural control tests for hip and knee OA

Patients affected by KOA often have trouble maintaining their balance. Research-
ers primarily set out to identify the areas of postural control examined by these tests,
and second, to conduct a comprehensive evaluation of the psychometric features of
the tests that measure postural control in individuals suffering from KOA [60].

Three clinical measures (i.e., the Star Excursion Balance Test, the Tinetti Perfor-
mance Oriented assessment of Mobility and the Community Balance and Mobility
Scale) were examined in four investigations for their responsiveness, validity, and
consistency. Two determined whether a force platform was legitimate and reliable.
According to the findings, there is not much confirmation that any of these posture
assessments are valid, reliable, or responsive. 'Static stability' was the area of postural
control that was evaluated most often. So far, no research has employed instruments
to assess each of the nine facets of postural control. The obtained results emphasize
the insufficient exploration of psychometric features that are specifically related to
controlling posture in individuals with KOA. In terms of psychometric completeness
and robustness across several areas of postural control, the few that are now in use
have several shortcomings. Subsequent investigations ought to concentrate on vali-
dating the standard of current instruments for assessing postural control in KOA for
both scientific and medical objectives [61].

A medical study included a total of 125 women, ranging from 20 to 85 years (with
an average age of 49 + 24 .4 years), that were divided into three main groups according
to factors such as age, health status, and activity level. The evaluation included three
groups: one for young, healthy women, one for older women with hip OA (i.e., the
cases), and a third for women without the condition (i.e., the controls). The partici-
pants' postural stability was evaluated with the use of an electronic podometer, the
WIN-POD Pel 38. The statistical analysis was conducted using Statistica 10, which
led to a t-test with a significance level of p < 0.05. The pedobarographic balancing
measurements of the research groups with and without eyes closed differed signifi-
cantly. Patients suffering from hip OA exhibited the lowest levels of postural stability
[62].
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The purpose of another study was to compare the Four-Square Step Test (FSST)
scores of hip OA patients prior to, then following total hip replacement (THR) in or-
der to draw conclusions about the test's validity and reliability among raters. The
study included 58 people that were expected to undergo primary hip replacement
within four months of being recruited, and whose hip OA was moderate to severe.
The Berg Balance Scale (BBS) score, the Figure of 8 Walk Test (FSW) time and steps—
were taken into consideration. According to Bland and Altman, the acceptable ranges
for the degree of consistency between repeated applications of a diagnostic test per-
formed by a single rater for FSST varied from -3.2 s to 3.5 seconds prior to THR and
-1.5 to 2.0 seconds following THR. When testing for concurrent validity, researchers
found a modest correlation between the FSST and the BBS and a strong correlation
between the FSW and FSST. Among the participants, only one was found to be at a
medium risk of falling in the BBS; others scored minimal; and the FSW was only par-
tially completed by one individual. Before surgery, 21 patients were unable to finish
the FSST. Patients in a clinical setting may undergo the FSST prior and following THR
surgery because it is a valid and accurate assessment of balance and time required to
step in several directions that provides an additional meaningful picture of step func-
tion compared to F8W and the BBS [63].

Very few studies have targeted the postural control in patients who experience
medical issues with their hip joints; some have identified problems with balance,
while others have found no alterations at all. The purpose of another investigation
was to identify any disparities between rheumatoid arthritis and unilateral OA in
terms of postural stability as measured by several balance exercises. The study in-
cluded 10 participants suffering from hip OA, 10 participants experiencing rheuma-
toid arthritis, and 10 volunteers for healthy control. Using a force plate, investigators
measured the displacement of the core of pressure in both the medial and sideways
orientations while the subjects stood on both rigid and flexible surfaces, with and
without their eyes open. When compared to the eyes-open condition, the sway course
when positioned on a firm spot was considerably greater in the anteroposterior ori-
entation for both categories as well as the mediolateral direction for both groups.
Every group's sway route, when standing on a pliable surface, were significantly
greater when eyes were closed compared to when eyes were open. In addition, when
compared to the control and OA groups, individuals suffering from rheumatoid ar-
thritis exhibited considerably longer sway patterns when they closed their eyes. The
findings of this study suggest that it is possible to identify moderate deficiencies in
balance control by manipulating information that is received from the visual and so-
matosensory systems. Therefore, this model can reveal the consequences of reduced
proprioception caused by joint capsule damage in rheumatoid arthritis patients [64].

The Community Balance and Mobility Scale (CB&M), a dynamic test, was used
in another study to evaluate the known-groups validity, convergent trustworthiness
and accuracy of repeated testing results in a population with KOA. A total of 25 par-
ticipants, aged 50 years and above, with medial KOA and an equal number of healthy
individuals, underwent various tests to assess their mobility and equilibrium. These
tests included the CB&M, the Timed "Up & Go" Test, the Berg Balance Scale, a test
measuring the maximum time a person can stand on one leg, and the 10-Meter Walk
Test (both chosen by oneself and fast walking speeds). Independent t tests were used
to evaluate known-groups validity and Pearson product moment correlation indices
have been applied to evaluate the convergent validity of balancing tests with the
CB&M. ICCs and standard error of measurement (SEM) were used to evaluate the
test-retest repeatability of the CB&M. There was a strong correlation between results
on the CB&M and all measures of mobility and equilibrium in individuals suffering
from KOA. There were notable disparities in CB&M scores among the groups. In pa-
tients with KOA, CB&M scores were quite dependable [65].
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Researchers recruited a number of 25 patients with bilateral OA of the knee for a
research project. Findings from the Timed Up and Go Test (TUGT) with the gait sub-
scale (POMA-G) and the Berg Balance Scale (BBS) with the balance subscale (POMA-
B) were correlated to establish convergent validity. The following were established:
limits of agreement (LOA) on Bland-Altman plots, intrarater reliability (ICC 3,1),
SEM, minimal detectable change (MDC), and ceiling/floor effects. There was moder-
ate convergent validity demonstrated by the positive connection between BBS scores
and POMA-B scores and the negative correlation between TUGT and POMA-G.
There was strong repeatability of results seen in the POMA-B, POMA-T, and POMA-
G according to the ICC data. POMA-T had a standard error of 0.35, POMA-B 0.27,
and POMA-G 0.35; POMA-T had an MDC of 0.97, POMA-B 0.75, and POMA-G 0.63.
Researchers have shown that the POMA can accurately measure gait and balance
problems of individuals suffering from KOA [66].

Individuals experiencing KOA do not yet have a generally recognized clinical
outcome measure that focuses on neuromuscular control, despite the known useful-
ness of these activities. Researchers, in the following presented investigation, set out
to examine how well the star excursion balance test (SEBT) held up in a series of tests
administered to patients suffering from OA of the knee. The 24 subjects who joined
the study had SEBT twice in a span of seven days, and again after 12 weeks of neu-
romuscular control training at home. As a subset, 37 participants estimated concur-
rent validity by taking the SEBT from the perspective of a motion capture system.
The SEBT was measured in centimeters and then adjusted for leg length LL. Patients
also filled out pre- and post-exercise versions of the 40-meter fast-walk assessment
and described their health status. There were strong associations between the viewer
and the motion capture metrics. The exercise regimen led to a substantial improve-
ment in SEBT, with a standardized response mean of 0.74. Modifications of pain lev-
els and 40-meter walk durations were not significantly correlated with SEBT altera-
tions [67].

4.4. Tests targeting patients’ quality of life

The disease specific and generic questionnaires are included in the Patient Re-
ported Outcome Measures (PROMs). PROMs are practical instruments for assessing
how well patients feel about their current state of health, their therapies, or their over-
all QoL (HRQoL). When assessing the cost of a disease, a diagnosis, or available treat-
ments, HRQoL questionnaires show significant potential as valuable instruments.
Assessing the QoL allows medical professionals to determine how well patients be-
lieve they are generally performing [68].

The multi-dimensional Osteoarthritis Knee and Hip Quality of Life question-
naire (OAKHQoL) was created by researchers in France. It addresses every attribute
that is important for persons experiencing pain caused by lower limb OA. Of the 43
items that make up the OAKHQOL set of questions, there are three independent
items and five dimensions. Prior to any other QoL instrument, the OAKHQOL was
designed specifically for use with the knees and hips in people with OA. To guaran-
tee content reliability, its creation adhered to an a priori planned strategy. It respects
the validity and reliability standards set by psychometric testing [69].

The OAKHQOL captures particular features that are particularly important for
patients with hip and KOA, and it covers the most OA core set criteria compared to
other health status assessments typically used in OA [70].

Physical fitness, social functioning, psychological well-being, and social support
were the four components that emerged from the principal component analysis. Ini-
tial results demonstrated acceptable discrimination, adequate construct validity as
measured by correlation with the SF36, and satisfactory reliability across all five di-
mensions [69].

With its 43 parameters, the OAKHQOL covers 51 ideas that are associated with
27 distinct ICF domains at the second level. The OAKHQOL may be associated with
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20 of the 55 OA core set areas. Several elements in the areas of bodily functions illus-
trate emotional function, pain, and sleep. In all, the OAKHQOL covers all but three
of the nineteen categories of ICF activities and involvement. Medications, personal
care items, social support, and interpersonal connections are some of the significant
ICF environmental elements investigated by OAKHQOL. When it comes to health
status instruments, the OAKHQOL and the AIMS2-SF address the OA essential pack-
age more fully than any other. With the exception of the OAKHQOL and the AIMS2-
SF, very few methods assess environmental factors, sleep and emotional functions,
or involvement in work and social life; instead, they all focus on limitations in activity
and engagement as well as pain [70].

In another medical study, participants were questioned whether they had any
joint discomfort from OA in their lower back, hips, or knees. QoL was assessed in
subjects suffering from OA of the knee, hip, and lumbar region using the EQ-5D ques-
tionnaire. After making the necessary adjustments, multiple logistic regression ex-
amination was carried out. Five thousand four hundred and forty-one individuals
complained of knee, hip, or lower back pain. The results demonstrated strong corre-
lations between affected areas, psychological well-being, and overall happiness. A
higher proportion of female OA patients reported depressive and anxious symptoms
than male patients. Secondly, when asked about pain and depression, men with OA
ranked lower back, hip, and knee as the most common sources of distress, while for
anxiety and stress they ranked lower back, knee, hip. When asked about their level
of stress associated with OA women most frequently indicated their knees, then their
lower backs, and finally their hips. When asked about their level of despair, the same
pattern emerged: knees, then lower backs, later hips. Thirdly, when looking at QoL,
in men it was hip joint pain that was the most detrimental, but in women it was knee
joint pain. Furthermore, the impact on psychological QoL and mental health among
OA patients varied by gender and location of pain. Thus, the aforementioned study
provides more evidence that the locations of pain, gender, psychological well-being,
and QoL are distinct risk factors for pain associated with OA [53].

Varied impairments that affect the knee joint may severely diminishes a person's
HRQoL. Reducing the clinical, financial, and social impact of KOA may be possible
through the discovery of treatments that enhance HRQoL in individuals suffering
from this condition. The overall incapacity of nonsurgical therapy to ameliorate phys-
ical manifestations of KOA means that they do not significantly improve HRQoL in
patients with this condition. Patients often get acceptable to exceptional outcomes
after surgical procedures for KOA. Unfortunately, the clinical utility is limited due to
various significant obstacles that prevent surgery from being considered. Higher lev-
els of patient acceptance are anticipated to be associated with better improvements
in HRQoL for therapies that efficiently reduce pain associated with OA while main-
taining a low risk-to-benefit ratio. Results from early clinical trials on KOA patients
show potential for less invasive joint unloading implants as a treatment option that
can bridge the gap between nonsurgical and surgical options [71].

A case-control study set out to determine which physiological processes are
linked to health-related QoL in elderly individuals suffering from KOA. Physical
function indicators linked to HRQoL were compared to the findings of the Medical
Outcomes Study 36-Item Short-Form Health assessment. Specifically, researchers
evaluated how the OA knee group rated their QoL considering how much pain they
were experiencing. In comparison to the control group, those with KOA needed more
time to finish the Timed Up and Go and Sit-to-Stand-5 assessments, had considerably
slower maximal walking speeds, and had much shorter one-leg standing times. In
comparison to the control group, those suffering from KOA scored much lower on
seven subdivisions of the 36-Item Short-Form Health study, comprising the physical
component summary and the role or social aspect overview. Among those suffering
from KOA, there was a correlation between the Timed Up and Go, Sit-to-Stand-5, and
maximal walking velocity, along with an association between the role or social aspect
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overview and the physical factor synopsis. The effects of knee discomfort on joint
loading were shown to be correlated with the physical component summary. A better
HRQoL may be achieved in the rehabilitation of older persons with KOA by strate-
gies that alleviate knee discomfort caused by joint loading while performing the sit-
to-stand action and facilitate a seamless transition from sitting to standing [72].

The goal of another case-control investigation was to find out how OA really im-
pacts the affected population by comparing their QoL to that of people without symp-
toms. Using a cross-sectional design, the study examined 140 individuals with OA
diagnoses. Using the Ahlbéck classification (1968), radiographic stratification of KOA
was performed. The SF-36 questionnaire, which stands for the Medical Outcomes
Study 36-Item Short-Form Health study, was used to evaluate the QoL. Each partici-
pant was randomly allocated to either the "asymptomatic” (AG) or "osteoarthritis"
(OG) group. Compared to the AG, the OG had a larger stature and higher body mass
index. Over all SF-36 domains, the OG reported a lower QoL compared to AG. The
QoL was assessed as lower by the group suffering from severe OA degeneration
(Ahlback grades 4 and 5), when compared to the moderate group (grades 1, 2, and
3). Researchers observed a considerable interrelation between a low QoL perception
and advanced age, body mass index (BMI), and OA severity. KOA patines reported
a lower QoL than those without symptoms. The physical performance and opera-
tional limitation domains had the lowest results. Age, sex, body mass index, and OA
severity all had an effect on QoL [73].

A cross-sectional study assessed the QoL of KOA patients using the OAKHQOL
instrument. Age > 65 years, severity of pain, length of illness, number of co-morbidi-
ties, and functional impairment were all factors linked to a worse quality of life [74].

All SF-36 subgroups evaluated showed poorer values in KOA subjects in contrast
to controls. Lequesne and WOMAC subgroup scores, as well as effusion and VAS
pain, were substantially linked with subjects SF-36 physical function and discomfort
regions. There was no association between comorbidity with KOA and the pain area
of QoL. Researchers observed that female patients reported significantly higher pain
levels on the SF-36 and WOMAC scales. When compared to healthy controls, patients
suffering from KOA had a noticeably lower QoL. Individuals with OA may benefit
from using the SF-36 as a sharp health condition scale in medical evaluations due to
its correlation with their clinical condition and functional abilities. Patients suffering
from KOA can also benefit from using WOMAC as a sensitive disability assessment
[75].

5. Evaluation of the functional deficit in OA patients

Hip osteoarthritis significantly reduces the QoL for many individuals. Using an
arsenal of measurements of muscular strength, function, and physical activity, the
declines in functional capacity in both healthy persons and patients with hip OA can
be measured. The results can be used to establish rehabilitation goals [76,77].

Investigators measured the isometric strength of the muscles in the hip and knee.
Various functional assessments were carried out, including stair climbing, five-times-
sit-to-stand, timed-up-and-go, and six-minute walk tests. Physical fitness was meas-
ured using the UCLA activity rating scale. To evaluate differences across groups,
analysis of covariance (ANCOVA) was employed. Compared to healthy individuals,
patients' knee extensor, knee flexor, hip flexor, extensor, and abductor strength was
30%, 38%, 10%, and 23% lower, respectively. There was no difference in the groups'
hip adductor strengths. On the stair ascending test, patients were 50% delayed; on
the five-times-sit-to-stand examination, 34% slower; on the timed-up-and-go assess-
ment, 34% slower; and on the six-minute walk test, 28% a smaller distance. The phys-
ical activity of the patients decreased. Compared to people in good health, patients
showed reduced levels of physical activity, strength, and function in their muscles.
In order to measure progress during rehabilitation, it is necessary to determine the
magnitude of these deficiencies [76].
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As a major contributor to the increased likelihood of falling, hip OA affects a
disproportionately large number of people. The physical limitations brought on by
OA, including pain in the joints, stiff joints, weak muscles, and impaired sensation,
can all have an adverse effect on one's ability to maintain balance and heighten the
likelihood of falling. Researchers set out to find out if OA affects the ability of older
persons to maintain their balance. In order to find out if older adults with hip OA
have modified ability with static, reactive, functional, or dynamic balance [8].

The evaluation of dynamic, static, reactive, and functional balance in both clinical
and laboratory settings as well as comparisons to a control group with healthy sub-
jects or the symptomless extremity are all part of the quantitative evaluation of pos-
tural control. Research indicated that individuals suffering from OA are more likely
to experience medium to increased effects in the following areas: standup with eyes
closed increases forward-backward and entire sway route dimension; standing with
eyes open increases medio-lateral displacement; standing on an insecure area in-
creases overall instability; and taking a lateral step increases misplacement toward
the stance leg in contrast to controls. Findings on the prevalence of balance deficits in
hip OA are constrained by the fact that they were detected in only a subset of the
assessments. Conflicting evidence suggests that worse balance is not the main cause
of the increased risk of falls in older persons suffering from hip OA. One possible
explanation for the increased risk of falls in this group is the presence of musculo-
skeletal impairments [78].

A cross-sectional study aimed to recruit patients with advanced KOA that were
at that moment on the attending list for total knee replacement surgery. Individuals
undergoing treatment were requested to complete the KOOS survey. The degree of
knee ache on the two sides was measured using a progressive scale ranging from 0
to 10. Measurements of height, weight, and age were carried out. Individual patient
data as well as KOOS subscale scores were subject to descriptive statistics analysis.
To find out how much of an impact knee discomfort has on two KOOS subscales—
the ability to perform tasks in daily living (KOOS-ADL) and the knee-related quality
of life (KOOS-QoL)— researchers built hierarchical models based on linear regres-
sion. The QoL subscale had the minimal values among the KOOS subscales, which
had low scores across all categories (27.7% to 54.2%). After taking age and body mass
index into consideration, hierarchical linear regressions showed that self-perceived
KOOS-ADLs were influenced by both sides of the knee, while lower KOOS-QOL
scores were significantly caused by the most-affected area of the knee [79].

Another investigation examined KOA patients to see what variables affected
their standing balance. The study encompassed 37 female patients who were experi-
encing painful OA of the knee. Knee alignment, pain, and the Kellgren and Lawrence
grade were all assessed in the same manner. Using a force-platform system, subjects
were asked to stand for 30 seconds with either their eyes open or closed to evaluate
their static standing balance. In order to determine static equilibrium, the average
velocity moment (mm2/s) and the mean speed (mmy/s) of the middle of pressure's
movement in the mediolateral and anteroposterior (AP) directions were examined.
There were statistically significant correlations between knee alignment, age, and
mean AP speed and eyes opened in the univariate regression analysis. Illness severity
was inversely correlated with average velocity in the AP directions whereas age and
knee alignment were favorably correlated in the multiple linear regression model
with eyes opened. Age, knee alignment, discomfort, and radiographic severity were
not substantially linked with the factors for eyes closed static measures. According to
these results, poor balance was linked to getting older, having fewer varus knee
malalignment, and having minor radiographic alterations. Standing balance did not
cause any pain [80].

6. Clinical-functional diagnosis in degenerative and inflammatory pathology of
the hip and knee
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In a multicenter investigation, the clinical parameters for classifying patients re-
porting with hip pain due to OA were established. Patients in the control group suf-
fered from hip discomfort due to conditions other than spondylarthropathy or rheu-
matoid arthritis. Hip OA was diagnosed when a patient experienced discomfort in
addition to either age 50 and over, internal rotation of the hip with 15 degrees or
further, discomfort felt during the internal rotation of the hip, hip lack of mobility for
at least one hour first thing in the morning, there was a sensitivity of 86% and a spec-
ificity of 75% when the hip flexion was below or equivalent to 115 degrees and the
erythrocyte sedimentation rate was lower or equivalent to 45 mm/hour, or when the
hip internal rotation was below fifteen degrees. Regarding medical and imaging
standards, in its original version, the classic format required either acetabular or fem-
oral osteophytes, constriction of the joint area (axial, superior, or medial), or an ESR
below 20 mm/hour in addition to discomfort (89% sensitivity, 91% specificity). With
a sensitivity of 89% and a specificity of 91%, the classification tree method was the
most effective in differentiating between controls and OA patients based on the radi-
ographic finding of osteophytes. Criteria and sensitivity/specificity levels in the —
number of variables available format were comparable to that in the categorization
trees for the set of mixed radiographic and clinical parameters. The classification tree
significantly improved the specificity of the clinical criteria set [81].

Patients with hip pain who visited their primary care physician for at least two
times in a row and were sent for imaging studies all followed the same protocol,
which included taking a detailed medical history and doing standardized radio-
graphs, laboratory tests, and physical examinations. Investigators confirmed radio-
logical OA when the joint space was less than or equal to 2.5 mm. Also, a stricter
definition was utilized, with a minimum of 1.5 mm. Examining the correlation be-
tween radiological OA and potential clinical symptoms or indicators of OA was the
aim of the presented investigation. This research aimed to assess the predictive power
of combined clinical symptoms and indications that had previously demonstrated an
independent connection with radiological OA in multivariate analysis. Radiological
OA, defined as a joint space less than or equal to 2.5 mm, was found in 35.5% of the
participants with hip symptoms, whereas 11.4% had more severe OA, defined as a
joint space less than or equal to 1.5 mm. The positive predictive value (PPV) for radi-
ographic OA was 73% (specificity 91%, sensitivity 45%) when four specific symptoms
or indicators were present in the individual's medical history and physical evalua-
tion. In cases with severe radiological OA, the PPV was 82% when 5 symptoms or
signs were detected (sensitivity 72%, specificity 98%), and 100% when 6 or 7 symp-
toms or signs were observed (sensitivity 40% and 8%, respectively, specificity 100%,).
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Fig. 4. ACR classification of hip and KOA. ESR, erythrocyte sedimentation rate.
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The majority of combinations have high negative predictive values [82].Diagnos-
ing KOA is a challenging endeavor, despite the fact that it is common and a real bur-
den on patients and healthcare systems. To diagnose KOA, Altman and colleagues
introduced the so-called ACR guidelines in 1986 [83]. Fig. 4 presents the American
College of Rheumatology (ACR) classification criteria for hip and KOA [84].

7. Imaging diagnosis approaches

Since radiography is easily accessible, inexpensive, and easy to interpret, it is cur-
rently the diagnostic tool of choice for detecting and tracking OA. Radiographic OA
assessment methods commonly used in research include the Kellgren-Lawrence and
Tonnis systems. These systems indicate the extent to which the joint space is nar-
rowed, the presence of cysts, deformities of the acetabulum and femoral head, and
osteophytes. Imaging techniques like unenhanced computed tomography (CT) allow
for a clear view of the posterolateral and inferoposterior hip joints, which can be chal-
lenging to see on radiographs. Various forms of intra-articular hip impairment may
be identified using imaging techniques like arthrography, CT, MRI, and MRI with
two-dimensional reconstructions. When it comes to investigating hip OA, investiga-
tive MRI procedures like delayed gadolinium-enhanced MRI of cartilage, T2 and T2*
mapping, Tlrho, zero echo time and ultra-short echo duration, have shown signifi-
cant promise [85].

In 1963, Kellgren distinguished four types of hip OA: category 1 (potential medial
constriction of the joint area and osteophytes adjacent to the femoral head), probable
OA; grade 2 (minor OA), well defined osteophytes, a minor degree of sclerosis, and
a marked diminution of the joint space inferiorly; degree 3 (moderate OA), acetabu-
lum and femoral head deformities, mild osteophytes, noticeable joint space con-
striction, sclerosis, and cyst formation; and grade 4 (severe OA), which is character-
ized by a considerable deformity of the acetabulum and femoral head as well as mas-
sive osteophytes, cysts, sclerosis, and a severe loss of joint space [86].

An evaluation set out to find specific risk factors for OA of the hip joint was con-
ducted using weight-bearing, regulated pelvic radiographs. The radiological defini-
tion of hip joint OA was a joint space width of less than or equal to 2.0 mm. The
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assessment of hip dysplasia was conducted based on widely used radiographic indi-
cators. The radiographic results were compared to the overall lifestyle and medical
data collected at the initial examinations and through questionnaires. Age, smoking,
self-reported hip discomfort, hip dysplasia, body mass index, professional exposure
to daily repetitive lifting, and other risk factors were the primary focus of the study.
Based on the radiographic criterion that was used, the incidence of hip dysplasia var-
ied between 5.4% and 12.8%. In individuals younger than 60 years old, the incidence
of hip OA was 1.0-2.5%, while in subjects older than or equal to 60 years old, it ranged
from 4.4-5.3%. There was a statistically significant association between the incidence
of hip OA in women and just two of the variables included in the logistic regression
analyses: age and hip dysplasia. The only condition linked to an increased risk of hip
OA in males was hip dysplasia. Hip dysplasia and advanced age were the only indi-
vidual risk variables linked to hip OA in the present investigation [87].

In a medical study, two experienced operators, who were not given access to any
patient records or any imaging results, conducted 92 simultaneous bilateral ultra-
sounds. One operator reviewed the pictures again after four to six weeks. A third
imaging expert evaluated the X-rays. Cohen's ordinal kappa statistics were used for
binary categorical parameters and weighted kappa for ordered categorical parame-
ters to evaluate inter- and intrarater dependability and consistency between X-ray
and ultrasound imaging. The inter-rater reliability for hip effusion/synovitis grading
was 0.9 and for OA scaling, it was 0.8, according to the Kappa values (k). Modifica-
tions in the cartilage of the femur and labrum x varied between 0.4 and 0.7 for ace-
tabular and osteophytes at the femoral level. When comparing intra- and inter-rater
reliability, the beta value was either equal to or greater than the latter. The con-
sistency of the results between the ultrasound and X-ray imaging varied between
k=0.2 and x=0.5. The most prevalent ultrasound results associated with OA classifi-
cation and hip OA were found to exhibit substantial to near-perfect reliability in this
investigation. When comparing the ultrasound and X-ray results for OA grade, there
was a moderate degree of consistency. When taken as together, these findings lend
credence to the use of ultrasonic imaging to diagnose hip OA [88].

Radiography often shows symmetric joint space narrowing, subchondral sclero-
sis, bone remodeling, osteophyte formation, and subluxation. Joint complications can
be either unicompartmental (i.e., only the medial tibio-femoral joint), bicompart-
mental (i.e., both the medial and patellofemoral joints or both the lateral and patello-
femoral joints), or tricompartmental. These abnormalities are most commonly seen
in radiography [89].

Other symptoms commonly seen in OA include joint effusion and free bony
structures within the joints. To assess KOA and track the disease's progression
through time, radiologists apply one of many radiographic classification systems.
There are a number of well-known systems for assessing OA, the most prominent of
which being the K/L and OARSI atlas criteria. From 0 (i.e., no X-ray alterations de-
tected) to 4 (i.e., considerable joint area reduction, large osteophytes, critical sclerosis,
and clear abnormality of bone ends), the K/L approach offers four levels of OA sever-
ity. It was initially described in 1957 [90].

Researchers conducted another investigation to evaluate KOA by comparing re-
sults from ultrasonography with those from clinical and radiographic evaluations.
The rheumatologists assessed the patient's knees clinically and documented the pa-
tient's discomfort using a VAS for pain, examined each patient's knees using ultra-
sound, and evaluated the weight-bearing lateral and anteroposterior knee radio-
graphs. Moreover, the Kellgren and Lawrence (K-L) degree, the size of the area be-
tween the femur and tibia, and the existence of degenerative symptoms in the patello-
femoral region have been assessed. In patients experiencing knee pain, ultrasound
revealed effusion in 47% of cases, Baker's cyst in 22% of cases and medial meniscus
protrusion (MMP) with medial collateral ligament displacement (MCLD) in 61% of
cases. The VAS pain score was considerably higher in patients with US effusion,
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MMP, and MCLD. The medial FT space size was found to be linked with MMP. Com-
pared to individuals with a variance of less than 30 on the VAS for discomfort in
every knee, those with a discrepancy of more than 30 (28 patients) had worse K-L
grade in the troublesome knee, as well as MMP more unilateral effusion, and MCLD.
Discomfort in the knee is often linked to KOA, as is the presence of MMP with MCLD
and knee effusion. Furthermore, MMP could exacerbate the narrowing of the radio-
graphic medial FT space. To further understand the etiology of KOA, researchers
suggest using ultrasound to evaluate periarticular and intraarticular abnormalities
[91].

Since its development, MRI has had reduced use in the treatment of OA. By
providing a three-dimensional view of the knee joint at once, MRI provides superior
discriminating between articular soft tissues over traditional radiography, enabling
a more holistic assessment of the knee. The results of the studies showed that MRI
findings in KOA can include irregularities in the cartilage, bone, subarticular cysts,
osteophytes, intra-articular loose bodies, ligament abnormalities, meniscal tears, joint
effusion, synovial thickening, and periarticular cysts [92].

8. Treatment strategies

A meta-analysis and systematic examination employing 18 randomized con-
trolled trials set out to assess the impact on function and pain following treatment, as
well as at 6-9 months post-treatment. The research was believed to be clinically mean-
ingful when the SMD was less than or equal to -0.37. Researchers discovered that
exercise therapy had a positive impact on both function and pain after treatment. Six
to nine months following exercise therapy, patients reported less discomfort and im-
proved function. Small effect sizes were common, and whether or not they have any
bearing on treatment methods is debatable [93].

Due to the fact that not all the patients will respond positively to the same treat-
ment, it is essential that therapy be personalized. For optimal results, it is essential to
combine non-pharmacological and pharmacological treatments. A healthy diet and
regular exercise are the two most effective ways for losing extra pounds. If a patient
is unable to engage in high-impact exercise, they should begin with isometric exer-
cises, which do not involve moving any joints. Isotonic exercise, such as biking, walk-
ing, and swimming, might be recommended when joint function is not substantially
impaired, and pain levels are manageable. For moderate to severe, intermittent OA
symptoms, acetaminophen is the pharmacological treatment of choice. A non-steroi-
dal anti-inflammatory medicine (NSAID) can be administered when the pain is not
getting better with acetaminophen or when the symptoms are worsening. Prior to
administering NSAIDs, it is imperative to assess the individual's risk profile for heart
disease and stomach ulcer complications [94].

When recommending medication, clinicians encounter an overwhelming variety
of alternatives, which challenges clinical decision-making. Both opioids and NSAIDs
have the potential to alleviate discomfort and improve physical performance, but opi-
oids are associated with a far higher risk of adverse outcomes [95].

Recent findings regarding the inflammatory nature of OA and the potential risks
to cardiovascular health from COX-2-specific inhibitors have generated suggestions
to reevaluate the current guidelines regarding the use of NSAIDs for the treatment of
OA. Clinical trials have shown that COX-2-specific inhibitors are effective in lowering
gastrointestinal toxicity. To decrease the probability of gastrointestinal adverse reac-
tions, it is recommended to use NSAIDs at lower doses for shorter periods of time or
to take a proton pump inhibitor alongside them. When it comes to cardiovascular
risks, all prescription NSAIDs have a black box warning [96].

Total hip replacement should only be done when there is clear evidence of ad-
vanced OA in the hip joint (Kellgren and Lawrence grade 3 or 4), after trying con-
servative treatment for at least three months, and when the patient is experiencing
significant subjective suffering from the symptoms caused by the affected hip joint.
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Contraindications for this treatment include persistent infection that does not re-
spond to treatment, both acute and long-term illnesses that occur at the same time,
and a body mass index equal to or more than 40 kg/m?2. Patients are advised to cease
smoking a minimum of one month prior to undergoing surgery. For individuals di-
agnosed with diabetes mellitus, it is recommended to achieve preoperative glycemic
control with a HbAlc level below 8%. Patients are advised to reduce their weight to
a BMI below 30 kg/m2. When the potential benefits of treatment exceed the potential
hazards, the physician and patient should jointly decide whether or not to undergo
total hip replacement. According to the available evidence, surgical outcomes are
worse for patients whose conditions were worse before the procedure [97].

Patients with OA now have a decision-making tool with standardized criteria for
hip replacement surgery, following the completion of the aforementioned investiga-
tion. When combined with data regarding individual preferences and social circum-
stances, the technology will facilitate doctors’ clinical decision about whether or not
to do hip surgery [98].

When it comes to surgical procedures, total hip arthroplasty is now among the
most popular and trusted choices for patients. Although there are a number of pos-
sible surgical methods to the process, the three most common worldwide are the pos-
terior, direct lateral, and direct anterior approaches. While there are benefits and
drawbacks to each method, total hip arthroplasty can safely and effectively apply any
of them. There is a current scarcity of robust, compelling, high-quality research that
compares the various methods. Consequently, surgeons should select the method
with which they are most familiar and at ease. The two-incision method and the an-
terolateral approach, which are alternate names for the same procedure, are not cov-
ered in the presented article. Furthermore, there have been reports of surgeons using
the so-called direct superior technique for total hip arthroplasty recently. Although
these methods are not as popular as the more conventional ones, they are acknowl-
edged as good substitutes [99].

Increasing surgical effectiveness, improving osseointegration to provide biolog-
ical fixation, and reducing systemic issues linked to cement impaction and attrition
from cement debris are some of the conceptual benefits that have led to a recent up-
surge in the popularity of cementless knee arthroplasty. Cementless fixation has the
potential to increase implant survival and functional outcomes, which is encouraging
because the procedure is being requested by youthful and more physically active in-
dividuals [100].

It is likely to find a reduced rate of revision in unicompartmental knee arthro-
plasty and a greater rate in cementless total knee arthroplasty, according to the Na-
tional Joint Registry. Cementless implants, especially unicompartmental knee arthro-
plasty, have been the subject of current promising research due to their noticeable
performance advantages over cemented kinds. Despite promising results in short-
and medium-term cohort trials, cementless total knee arthroplasty has not yet
demonstrated any long-term advantages. Still, new ideas like radiostereometric eval-
uation, robotic-assisted surgery, 3D-printed coatings, and the concepts of kinematic
or functional knee alignment hold promise for the future of cementless total knee
arthroplasty and its potential to improve results [101].

In both younger and older patients, the latest cementless total knee arthroplasty
models have demonstrated remarkable functional outcomes, satisfaction, and sur-
vival rates. Potential advantages may exist with the most recent cementless implants
in comparison to cement fixation [102].

In severe cases of KOA, a total knee replacement may be necessary. One of the
most popular options is cemented arthroplasty. The theoretical benefits of cementless
knee fixation, such as maintaining bone stock and acquiring a biological fixation that
avoids cement fragmentation, are attracting increasing interest, similar to the pro-
gressive shift from cemented to uncemented fixation procedures for prosthetic hips.
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In light of current research, an uncemented knee prosthesis offers a promising alter-
native to cemented implants for patients under the age of 65 with good bone density
and a desire for a biological bone-prosthesis fixation, all without the problems asso-
ciated with cement fragmentation or the need for subsequent implant revisions.
However, the tibial fixation is still not strong enough, thus it is essential to follow
technical guidelines to prevent micromovements that could lead to osteointegration
failure [103].

There are a lot of current options for treating symptoms in OA, including opioid
and non-opioid analgesics, slow-acting symptomatic drugs, nonsteroid anti-inflam-
matory drugs, and topical preparations. However, these options have different ef-
fects on patients and different recommendations from different professional organi-
zations. An individual's reaction to treatment for KOA symptoms can be greatly en-
hanced by pharmacogenomic-guided therapy, which is based on the tenets of giving
each patient the correct medicine at the right time. Despite its widespread usage in
clinical practice, injecting hyaluronic acid or corticosteroids into an injured joint
causes heated debate within various guidelines. Injectable mesenchymal stem cells
and platelet-rich plasma are two biological approaches that have demonstrated
promise in alleviating OA symptoms and, when used in conjunction with other treat-
ments, substantially improving patients' QoL. It is necessary to conduct bigger and
more rigorous studies to determine the actual effects of various therapies and revise
the current recommendations because the guidelines do not include the latter and
have an inconsistent position on several therapy alternatives [104].

For adults suffering from KOA, researchers set out to compare three different
intervention types: exercise with extra passive manual mobilization, exercise therapy
(a mix of strength training, aerobic activity, and active range of motion exercises),
and a non-exercise control group. Additionally, they aimed to compare the three ther-
apies. The main indicators for effectiveness were functional capacity and pain levels.
Physical function was also markedly enhanced by each intervention. There was a lack
of evidence from randomized trials comparing the three therapies. Yet compared to
exercise alone, exercise in conjunction with manual mobilizations considerably de-
creased discomfort. When comparing the effects of exercise therapy with manual mo-
bilisation on pain, the combined effect was moderate, while the results of strength
exercising, and exercise therapy by itself were small. Physiotherapists and manual
therapists may find that patients suffering from KOA benefit more from their super-
vised physical exercise programs if they incorporate manual mobilization into them
[105].

A personalized, 12-week non-surgical therapy program is more effective than
conventional care at 12 months in individuals with moderate to severe KOA who are
not eligible for total knee replacement. Additionally, there are fewer treatment-re-
lated adverse events [106].

One of the peck economical and reliably efficient orthopedic intervention is total
knee arthroplasty. Functional restoration, pain alleviation, and enhanced QoL are
three areas where patients report significant improvements in their outcomes. Results
from total knee arthroplasty are consistently favorable for individuals with advanced
tri-compartmental degenerative OA. Deterioration and loss of articular cartilage
characterize OA, a degenerative joint condition that affects millions of Americans.
The knee is the joint most frequently affected by this progressive illness. According
to estimates, 240 out of 100,000 persons experience symptomatic KOA each year, and
approximately 400,000 primary total knee arthroplasty interventions are carried out
in the US every year. Although primary OA is the most prevalent medical condition
linked with TKA, dysplasia, fracture (post-traumatic OA and/or deformity), inflam-
matory arthritis, and cancer are all possible underlying causes [107].

The best alternative for individuals with advanced KOA is total knee arthro-
plasty. Although patient-specific instruments can enhance implant placement and
limb alignment, there is no obvious change in functional outcomes. The natural knee
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anatomy and biomechanics are a starting point for the personalized implants. During
total knee arthroplasty, the sensors should strive to provide objective data on the bal-
ance of ligaments. At the moment, there is barely any research detailing the outcomes
of these two devices over the medium term. In order to better align the total knee
arthroplasty, engineers created the sophisticated gadgets known as accelerometers.
Their advantages are still up for debate. Because of the robotic interface and 3D sur-
gical planning made possible by robotic-assisted systems, bone preparation can be
both accurate and reproducible, regardless of whether or not preoperative 3D imag-
ing is used. Despite its potential, this technology is not without its limitations. Tech-
nological advancements in total knee arthroplasty are both fascinating and ever-
changing [108].

When it comes to musculoskeletal surgeries, knee replacement is among the most
popular and economical options. Despite significant regional and national variance
in use rates, the total number of cases done is rising steadily over the globe. KOA,
which causes discomfort and hinders mobility and QoL, is still the most frequent
reason for surgical intervention. Several parameters like the subject's preferences as
a patient or surgeon, impact the threshold for intervention, which is not clearly de-
fined. Contrary to popular belief, a significant minority of individuals do not experi-
ence a positive clinical outcome following knee replacement surgery. While the op-
eration has a great long-term survivability rate, there is still room for improvement,
and researchers are appropriately concentrating on ways to make post-operative pain
medication more effective for more patients. While it is true that new implant designs
have the potential to improve results, it is also true that better implantation tech-
niques, problem avoidance, and perioperative care for patients —including expanded
recovery programs—can lead to even better results. Improved knee replacement care
in the future is possible with the help of new technology, but more regulation and
monitoring of their introduction is necessary to protect patients [109].

9. Conclusion

OA is a persistent, degenerative illness characterized by the progressive degra-
dation of articular cartilage, representing the most debilitating form of arthrosis due
to its substantial effect on patients' QoL. The critical importance of integrating clini-
metric and psychometric assessments in the management of OA is highlighted. Clin-
imetric tools, including the WOMAC and KOQS, provide valuable insights into the
physical manifestations of OA, including pain, stiffness, and functional limitations.
Equally essential, psychometric evaluations help address the psychological impacts,
such as anxiety and depression, which often accompany chronic OA pain. The com-
bination of these approaches offers a more comprehensive understanding of the dis-
ease, allowing for personalized treatment strategies that target both physical and
mental health needs. Treatment and recovery strategies, although multiple and with
improved results in recent years, still have shortcomings that need to be addressed
through future research directions.

Early intervention, informed by comprehensive assessments, can improve adher-
ence to treatment and optimize patient outcomes. Future research should focus on
refining both clinimetric and psychometric measures to ensure holistic, patient-cen-
tered care in OA management, which is vital for improving the QoL for those affected
by this multifaceted disease.
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