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Abstract

Osteoarthritis, a widespread highly painful oftentimes incapacitating joint disease continues to impose immense personal and societal
challenges among adults of all ages, and particularly among older adults. In absence of any effective cure or resounding treatment approaches, many
sufferers may incur high rates of both physical as well as emotional levels of disablement. Anxiety, a potentially remediable state of mental distress
- found linked to chronically disabling forms of arthritis, in various imperceptible ways may have an immense bearing on the disease progression
and its outcomes. This narrative review explores the extent to which current researchers in the field are pursuing this topic, and if so, the degree to
which prevailing peer-reviewed data sources support an important role for continued research in this realm, and in what regard. Primarily explored
were relevant publications that have emerged over time periods Jan 1, 2010-July 1 2026 using the key words ‘osteoarthritis and anxiety’. Findings
show a modest level of current interest in this topic but one of high clinical promise, other than its association with surgical outcomes. As a whole,
examining this topic further is likely to produce highly advantageous results at all stages of the osteoarthritic disease prevention and day to day care

efforts as well as surgery.
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Background

Osteoarthritis, the most prevalent musculoskeletal condition is
one affecting the key freely moving joints of the body such as the hip
and knee in increasingly high numbers of older adults in all parts
of the globe. Commonly producing varying degrees of unrelenting
pain, functional challenges, and emotionally negative reactions, the
disease often increases the risk for-or exacerbates concurrently
associated chronic health conditions such as obesity, osteoporosis,
and depression, while lowering life quality. Its successful
remediation or resolution is however, not readily accomplished to
any degree despite many years of research designed to understand
the disease origins and how to alleviate osteoarthritis disability or
retard its progression. Indeed, despite their overall success rates
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in ameliorating pain and dysfunction, joint replacement surgeries,
as well as selected pharmacologic interventions and injections,
which may be helpful, are not universally indicated, or risk free, and
do not reverse the disease process, and often do not fully restore
function or reduce pain and enhance functional ability sufficiently
and consistently. In this regard, anxiety, a generic term denoting a
state of negative affectivity and one encompassing several common
mental health disorders such as Generalized Anxiety Syndrome is
a psychological state commonly associated with excess fears, and
worry. As well as trait anxiety, a possible emotionally generated
reactive state of heightened arousal (termed agate anxiety) may
arise even in the absence of any anxiety history. In both cases,
anxiety when present often induces multiple intrinsic debilitating
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functional impacts, and subnormal thoughts and behaviours, and is
one often engendered not only by a real threat, but by a perceived
threat. In this regard, pain, a prevailing mental state often evoking
anxiety, is a state commonly found in the presence of painful
disabling joint osteoarthritis, and is one often found to persist
even after technically successful joint replacement surgery [1-3].
This may be because most research in the field of osteoarthritis is
largely approached from aging and biomechanical considerations,
where the presence of factors other than age and structural
degradation that may account for the exaggerated distress
experiences articulated by substantive numbers of osteoarthritis
cases who experience severe or perpetual pain is not always
equated or contemplated as being impacted by cognitive factors
such as persistently negative affectivity and pain-catastrophizing
and/or kinesiophobia (fear of moving) [3].

In particular, while pain may evoke anxiety, among possible
psychological explanatory factors that may play an important role
in shaping the disabling osteoarthritis experience in its various
forms is possibly reactive anxiety, as well as a persistent chronic
anxiety state, even if this not explicitly acknowledged as one of
the six osteoarthritis phenotypes recently described [4]. That is,
anxiety, which may be engendered or present in its various forms
in sizeable numbers of cases with osteoarthritis, and one that may
prove to be a prevalent disabling correlate among this oftentimes
high age population is not commonly addressed in spheres other
than in the context of its manifestation or probable presence in the
pre or postjoint replacement surgical realm. Since not all cases with
osteoarthritis are amenable to surgery, and may reject this even if
offered, and the disease has no cure and is progressive in general, it
seems reasonable to inquire whether the presence of anxiety, which
commonly denotes a state of unsettling apprehension and distress,
will not only be found to be quite prevalent in those osteoarthritis
with painful joints, but will have a negative impact on their mobility
as well as their pain experiences, especially if efforts to uncover
and intervene upon its disabling features are not forthcoming or
are discounted as being related to its pathogenesis.

To examine if more should be done to ameliorate or prevent
anxiety linked disease manifestations, and in light of the failure
of modern medicine to adequately attenuate the personal and
societal costs of osteoarthritis in any meaningful way, including
the burgeoning use of opiate derivatives and declines in social
wellbeing, this current review aimed to examine the most recent
data concerning this issue. A second goal was to establish the degree
of progress in this realm in the last five years (2020-2026) and
whether there is sufficient ongoing need to expand upon the current
research base as well as related clinical practices in this regard, and
if so, in what respect. A third goal was to explore whether routine
screening for anxiety in at risk populations and those with early
or mild disease symptoms is indicated, and if so, what approach
might be most practical. Moreover, are any there any definitive
intervention approaches that have been proposed to counter
anxiety in older adults with various degrees of osteoarthritis.
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Methods

Since there are several summary reports that discuss this
topical theme in the current data base [eg reference 5], this present
report was largely delimited to an analysis of those data published
in the past five years. Stemming primarily from salient publications
housed in PUBMED, this current review incorporates almost all
salient publications in that data base, if not all key topical reports
published since 2010. However, to ensure a comprehensive report,
the search strategy employed was supplemented using GOOGLE
SCHOLAR, SCOPUS, ACADEMIC SEARCH COMPLETE, and WEB OF
SCIENCE CONSOLIDATED data bases over the same time period.
Primary search terms used in all instances were ‘osteoarthritis
and anxiety’ In this regard, all apparently pertinent reports were
scanned for relevance, and if deemed informative were downloaded
and carefully scrutinized and summarized in a narrative manner
given the wide diversity of the material, as well a sizable number
of research design issues. To examine whether the present topic is
being sufficiently explored, the degree to which anxiety is currently
being explored as an independent correlate of osteoarthritis was
examined.

The term anxiety as applied in this report refers either to
anxiety in general or trait anxiety versus state anxiety given the fact
that there is no clear differentiation among these sub-categories
of anxiety in much of the related osteoarthritis literature. Since
it was observed that this topic has only been studied in a limited
fragmented manner, and psychological dimensions remain
inadequately addressed in both research realms as well as routine
clinical practices [5], and is often linked to depression rather than
being discussed or examined as a ‘standalone’ concern, data from
all forms of research design and obtained using any type of anxiety
survey, as well as data emanating from osteoarthritis of any type
or joint were deemed acceptable. Excluded were most reports
older published prior to 2010, those that predominantly examined
pain catastrophizing, kinesiophobia, or mixed cohorts of arthritis
or depression alongside anxiety with no differentiation. Readers

seeking a prior overview of this topic are referred to reference [5].
Results
General Observations

In recent years, it appears anxiety as an osteoarthritis correlate
is one largely considered of clinical import in the realm of joint
replacement surgery decisions and outcomes, rather than as
a modifiable pain and disease correlate in general. It appears
however that quite substantive numbers of researchers are
calling for screening of anxiety more routinely in older adults with
osteoarthritis and that left untreated, may heighten the degree of
disability that prevails even in the face of surgery. It is clear this
interest is not only increasing, but one viewed as a highly related
disease correlate and outcome predictor. Although there is a
resultant call for more holistic osteoarthritis understandings and
treatments, it remains clear few recent studies have specifically
discussed arole for anxiety as a potentially important osteoarthritis
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disease correlate in joints other than the knee and hip joints,
and most refer to end stage rather than early-stage disease
manifestations. Most current information relative to anxiety is also
largely linked to osteoarthritis in the context of joint replacement
surgery and related short- and long-term outcomes, but this
is clearly not representative of the non-surgical case and their
potential needs.

In addition, the numbers of randomized trials that are
potentially linked to the amelioration of anxiety symptoms in
osteoarthritis-while increasing numerically-show these are very
few in number, if compared to other reported interventions on
this topic, in general, and do not yield consistent results or always
assess anxiety as an outcome. These currently reviewed data,
though possibly not all encompassing, are arguably a fairly precise
reflection of the state of the art because search terms and time
periods were limited by design to the clinical realm. Nonetheless, as
in all the data bases reviewed, the number of PUBMED data listings,
while high numerically speaking (> 750 cites, 2020-2026), are
clearly overestimates of numbers of salient research publications
focusing on the specific topic of anxiety and osteoarthritis. Indeed,
a sizeable number of housed articles only detailed depression
or peripheral or central sensitization issues, or other forms of
comorbid illnesses, rather than anxiety. Gaining a clear picture
of what role anxiety plays or does not play in osteoarthritis, is
further challenged by the presence of studies using mixed samples,
samples with no clearly defined osteoarthritis, the application of
unsubstantiated osteoarthritis treatment approaches, or proposed
protocols, and outcome measures of unknown validity, rather than
well designed and controlled clinical intervention studies.

Confusion also arises when trying to organize the data for
aggregation purposes because the definitions of anxiety are
multiple, not always stated, the instruments used to examine
anxiety differ widely, and are commonly based on self-reports, with
no clear clinical validation, or universally applied survey scoring
procedures. The prevailing degrees of joint pathology, age ranges,
and comorbid disease profiles studied are also highly diverse and
not always clearly factored into the analyses. Surprisingly too, is the
almost complete absence of any current documentation concerning
the prevailing extent of anxiety prevalence in a particular
osteoarthritis sample, even when assessed. Instead, most current
researchers appear to have assumed anxiety is likely to exist in
some form among osteoarthritis sufferers, and thus anxiety as a
disease correlate is subsumed in the broader analysis of mental
health and what is termed ‘psychological correlates’ It is thus
impossible to discern if observed anxiety rates are indeed causally
related to osteoarthritis and no other factors, as well as noteworthy:.
Whether the presence or impact of anxiety is increasing, decreasing,
or remaining static, or of any specific clinical import or not is also
hard to discern.

Indeed, in both related studies with significant results, as well
as those with ‘null’ results, the percentage of cases with or without
clinical anxiety is commonly impossible to estimate, and with very
few carefully controlled prospective studies, the ability to estimate
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and record the independent or interactive effects of anxiety among
older adults with any form of osteoarthritis is virtually impossible to
describe at present. Nonetheless, several presently reviewed studies
have led the researchers to conclude screening osteoarthritis cases
for anxiety appears warranted, especially for those scheduled for
surgery, and regardless of anxiety history. But how and when this
should be implemented and by whom is generally unclear as there
seems to be little uniformity as regards the various instruments
used in the related literature to screen for anxiety among older
adults diagnosed as having some form of osteoarthritis. Most
reported anxiety assessment tools too, are somewhat complex
research-oriented surveys that have not necessarily been validated
for osteoarthritis cases, rather than practical based clinical tools.
Moreover, whether all or any have adequate as well as comparable
measurement properties, adequate reliability and are sensitive
to change in the context of progressively disabling osteoarthritis
disease manifestations is uncertain at best. The degree of accuracy
when using these surveys listed is also in question because some
may not capture all features of osteoarthritis that may provoke
anxiety such as joint instability or generalized poor health and lack
of social support, while others may not clearly differentiate anxiety
from depression, distress, fears, or stress.

Finally, while many proposed interventions approach to counter
anxiety prevail, along with an untested assumption that treating
osteoarthritis cases presenting with anxiety using these may
prove more helpful than not, regardless of anxiety subtype, very
few actual well-designed and carefully controlled studies exist to
refute or validate their clinical efficacy. There are also very few new
facts about anxiety in the realm of osteoarthritis when compared
to the focus anxiety clearly assumes in the realm of other chronic
conditions, and almost no studies that attempt to examine the
interactive correlates of anxiety on various aspects of osteoarthritis
disease using validated biomechanical, biochemical, and advanced
serological and neurological assays, among others.

Research Based Observations

Where anxiety estimates are reported, it is apparent a sizeable
number of older adults with a diagnosis of osteoarthritis may
be expected to exhibit various degrees of anxiety, ranging from
moderate to severe despite years of study in the clinical realm [5,6].
Of these cases however, Perez-Garcia et al. [7] found only 17 percent
had been previously diagnosed, and only 5.8% were in therapy.
Moreover, even though anxiety as a clinically relevant outcome
indicator or mediator has been disputed as relevant in some cases
[8] or ignored [9], those considerable numbers of osteoarthritis
cases suffering from anxiety alone, or anxiety and depression
appear more likely than not to suffer from chronic or excess bouts
of severe pain, among other negative disease correlates such as
poorer patient status measure indicators [10-12]. These negative
anxiety-associated consequences include, but are not limited to, an
increased risk for post-operative joint replacement complications
[13] in addition to pain and independent of depression, plus a lower
pain detection threshold at local and distant joint sites, heightened
difficulties in the pursuit of activities of daily living, physical and
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social functioning, alongside with declines in optimal wellbeing
[14-17].

Barnett et al. [18] in reporting on the finding of quite numerous
osteoarthritis cases experiencing anxiety, found this subgroup was
more likely than not to exhibit severe, rather than mild overall
pain. It was further observed that the number of joint pain sites
was positively associated with the presence of clinical anxiety and
those cases with symptoms of clinical anxiety appeared less likely
to undertake general fitness exercises. They were also more likely
to use walking aids and assistive devices, plus opioids than non-
anxious adults with joint pain. Unsurprisingly, while generally
poorly studied at the early disease stages, it appears that as the
disease progresses and pain becomes more severe, almost 50
percent of cases about to undergo surgical replacement of the
joint, may be expected to exhibit anxiety symptoms [19]. While
this high number of anxious cases may have been attributable in
part to the self-report mode of estimating anxiety as normal or
abnormal, several authors [5,20-22] report an anxiety presence of
the order of 10-20 percent or higher in various osteoarthritis or
arthritis samples, when this has been assessed. Moreover, anxiety
rates observed among community dwelling knee osteoarthritis
clearly exceed those prevailing in the general population [23], and
where present, these anxious osteoarthritis patients tend to have
higher pain levels at rest as well as on initiating any activity when
compared to non-anxious patients.

Bierke et al. [24] found trait anxiety-which may be indicative
of an inherent anxiety state - to be present in approximately 14
percent of disabling osteoarthritis cases awaiting treatment.
Importantly, those identified as having a habitual pattern of anxiety
type behaviors had higher mean dissatisfaction scores at 6- and

12-months post surgery than those with no anxiety history. Khan
et al. [11] similarly found high levels of anxiety to prevail among
osteoarthritis cases compared to non-osteoarthritis cases, especially
among women. According to Motifi et al. [25] and others such as
Peral et al. [26], even if anxiety rates are overlooked or deemed
clinically unimportant, it is increasingly challenging to refute the
fact that anxiety may not only accompany painful osteoarthritis, but
may impact its outcome as well as its remediation, mitigation, or
preventive efforts [27].

As well as its negative impact on post-surgical reconstructive
outcomes [27,28], unrelieved anxiety is expected to exacerbate
the presence of chronic oxidative stress plus related inflammatory
responses that could impact healing [29]. Unrelieved anxiety has
also been shown to raise the risk of premature mortality [30]
in addition to explaining suboptimal post-operative physical
improvements [31], especially in the short and medium post
operative periods [32]. The presence of anxiety also heightens the
risk for post-operative joint replacement surgical complications
[33-35], and generates a lower subjective assessment of satisfaction
in the post-operative rehabilitation period [36], plus a reduced
degree of readiness to undergo treatment [37]. A high correlation
between the osteoarthritis knee that ‘gives way’ and anxiety and
fears of movement or falls [38,39], depression [16], the suboptimal
effectiveness of pain management [40], knee swelling and stiffness,
plus radiological grade [41], excess pain [16,42], poor general
health, physical role function and life quality [43] and weakness,
are additional probable highly deleterious osteoarthritis anxiety
linked impacts and outcome determinants warranting attention.
Probable or potentially remediable bi-directional or interactive
osteoarthritis linked anxiety correlates are listed in Figure 1 below.
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Figure 1: Salient osteoarthritis anxiety predictors and effects that may not be inevitable albeit influential if ignored.
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Most do currently agree inherent or reactive anxiety even where
low anxiety rates prevail can foster or mediate multiple negative
osteoarthritis outcomes [44,45]. In addition, most researchers
currently conclude, efforts to reduce prevailing anxiety severity, for
example, among those requiring surgery appears highly warranted
[46,47]. However, such efforts may need to be very careful and well
construed as several commonplace cognitive oriented approaches
recently failed to reduce anxiety even when they relieved pain
intensity, while others found hip joiner arthroplasty outcomes

Volume 3-Issue 5

were the same regardless of presurgical anxiety levels [48-54],
along with protracted recovery post-surgery, as well as excess post
operative pain.

This may reflect the failure to employ careful routine mental
health assessments over time, as well as the application of
appropriate follow up interventions to minimize anxiety or avert
its oftentimes long-term negative effects and others outlined below
regardless of disease status Tables 1,2.

Table 1: Summary of key conclusions extracted from selected representative studies housed in PUBMED between 2014 and 2026 concerning the
impact of anxiety on osteoarthritis disability and highlighting the importance of integrating psychological assessment into routine care.

Ali etal. [36]

Preoperative anxiety predicts dissatisfaction after knee arthroplasty surgery

Alattas et al. [59]

Greater anxiety predicts worse post-surgical knee outcomes

van Dongen et al. [65]

Psychosocial factors are associated with physical activity, weight management, and sleep in adults with hip and knee
osteoarthritis

Dhurve et al. [70]

Patients with altered psychological profiles are less satisfied post joint surgery than those with ‘normal’ profiles

Elamid et al. [38]

Anxiety level rather than depression is significantly higher in cases with primary knee osteoarthritis than in controls.

Fouad et al. [3]

Psychological distress plays a significant role in the pain experience of older adults with knee osteoarthritis.

French et al. [56]

Positive mental health predicts short term outcomes in hip osteoarthritis patients receiving exercise and manual therapy

Hanlan Smyth et al. [42]

Pre-surgical anxiety is related to pain intensity and distress in patients scheduled for total knee arthroplasty

Hanusch etal. [57]

Anxiety affects surgical outcomes of knee osteoarthritis negatively

Helminen et al. [46]

Anxiety predicts pain + function at 1 year in post-surgery knee osteoarthritis cases

Hassett et al. [47]

Presurgical affective symptoms predict extent of postsurgical pain

Jiang et al. [55]

Major anxiety symptoms commonly observed in patients undergoing total hip arthroplasty exacerbate pain and compro-
mise hip recovery.

Merry Del Val et al. [17]

There is a significant prevalence of anxiety among older adults with knee osteoarthritis

Mashayekhi et al. [69]

Depression and anxiety, predict osteoarthritis linked life quality

0 Connor et al. [36]

Preoperative depression, anxiety and somatization negatively impact patient reported postoperative pain, functionality
and complications following joint surgery.

Rice etal. [62]

A combination of preoperative pain intensity, expected pain, trait anxiety, and their temporal summation accurately classi-
fy 66% of knee osteoarthritis cases within 1 year after surgery

Shetty et al. [60]

Psychological factors affect osteoarthritis surgery outcomes

Silveira et al. [58]

Anxiety is prevalent in knee/hip osteoarthritis cases with excess chromic pain/functional disability

Weimann et al. [64]

Anxiety leads to some degree to higher total knee replacement-related costs

Table 2: Potential stand alone or grouped strategies that may independently or interactively be helpful for countering anxiety in the context of osteo-
arthritis care and that should be carefully examined in the future to avoid suboptimal costly negative outcomes [Adapted from references [53, 71-96]

[*most promising approaches].

. Acceptance therapy . Cognitive behavioral therapy*

. Empathetic patient centered approach

. Aquatic physical exercise*

. Comprehensive evaluation and follow up of needs

. Family and social support

. Art therapy . Counseling Resource support as indicated

. Dance therapy . Education . Target inflammation

. Education** . Group therapy . Target pain communication processes
. Exercise . Holistic careful initialized treatment*** . Yoga + education

. Guidedi imagery . Massage

. Immersion virtual reality therapy*

. Medication monitoring and usage Occupational therapy

. Journaling . Pain relief/control
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. Mindfulness meditation

. Patient education**

. Music therapy*

. Pain neuroscience education***

. Muscle specific training + exercise

. Pastoral care/religious support

. Nutrient optimization

. Pharmacologic therapy, + effective pain medication

. Positive affect journaling . Physical therapy
. QiJong* . Psychotherapy
. Spa therapy . Relaxation therapy*

. Stress control* . Self-efficacy training

. Weight control* . Skills training

. TaiChi* . Sleep related interventions

. Yoga* . Social support**

. Tai Chi*

. Virtual reality therapy

In sum, as opposed to pain worsening, sleep disruptions,
fears of moving and falling, depression, and subnormal nutrition
behaviours, improvements in life quality and outcomes may emerge
if one or more of the above are integrated into a well thought out
personalized care plan [43,79] especially among obese cases [61]
as well those who have fears of anaesthesia or have undergone
joint replacement surgery, but are not improving maximally
[62,65]. Reducing pain in its own right may further alleviate or
obviate the emergence of pain anxiety, mood symptoms, negative
affect manifestations, suboptimal daily activity patterns, social
interactions, and probable undesirable poor surgical outcomes and
dissatisfaction rather than satisfaction [25].

Discussion

Osteoarthritis, a highly prevalent joint disease remains a
serious impediment to the well-being of many older adults who
seek to remain independent and mobile. This is evident even
in the face of high-tech surgery to replace the diseased joint or
treat it via injections and new biological oriented drugs. Not
only is life quality often impacted negatively and significantly by
osteoarthritis, longevity may be impacted alongside the presence
of progressive functional declines and multiple psychosocial
issues such as unresolved anxiety [see Table 1]. In this respect, the
present review examined the current evidence base concerning the
possible clinical utility of recognizing a role for either preexisting or
emergent anxiety or both in mediating, moderating, or exacerbating
osteoarthritis pain and disability, given its potential for prevention,
mitigation, or remediation. It also sought to examine if more
research, as well as routine screening and attention in this realm is
warranted, and if so, in what regard.

Results of the present data search that focused largely on
published reports from January 1 2014 to July 1 2026 showed
that anxiety, deemed to be a state of emotional distress of varying
degrees is generally a mental health correlate that has a negative
impact on many older adults in its own right and more so if
suffering from osteoarthritis, as outlined by increasing numbers of
researchers. However, even when compelling, new evidence shows
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anxiety remains a significant knee osteoarthritis mediator [38] and
the extent of anxiety and its disease ramifications tend to foster a
growing drug dependence [97,98], mortality remains heightened
by anxiety [30], and post joint replacement surgery continues to
yield more adverse outcome implications among the anxious as
well as pain and distress rather than not [36,42,59,75,101]. Yet, it
is striking that several current osteoarthritis intervention studies,
while alluding to anxiety as a disease correlate do not assess or
provide any follow up of the examined treatment impacts as regards
anxiety [e.g., 45,90].

Moreover, when examined in the larger context of osteoarthritis
as well as anxiety research only a meagre degree of research of
acceptable high-quality studies on this issue prevail, and most
data fail to focus on joints other than the knee or knee joint
replacement surgery ramifications. Indeed, in light of the fact
osteoarthritis is the most prevalent musculoskeletal disease and
that the disease has no known cure, or all-encompassing remedial
treatment approach that is safe among adults of high ages with
diverse disease manifestations, those living or aspiring to age in the
community rather than nursing home setting may well feel anxious
if their pain or osteoarthritis beliefs invoke many fears, and these
remain untreated or unrecognized. To the contrary, while assessing
anxiety clinically is arguably quite time consuming, and negated
in importance by some, it is increasingly challenging to refute any
argument in favour of ignoring this possible highly salient attribute
in mediating or moderating or exacerbating osteoarthritis disability.
Here, what is increasingly advocated is routine clinical screening,
followed by personalized carefully construed interventions as
indicated. These must however be chosen with due care as several
attempts to alleviate anxiety in cases with osteoarthritis including
exercise and Al based strategies have failed of late to mitigate
osteoarthritis linked anxiety per se [e.g., 49,51,53,75,76].

To be at all effective, it is possible, the root cause[s] of anxiety
must be more clearly discerned including its history along with
the subject’s social situation and depression history, health beliefs,
life’s goals, and extent of available support and past treatment
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experiences. It is also possible carefully controlling for age, gender,
co-interventions disease manifestations, and disease prognosis in
well powered comparison studies, along with the use of advanced
measurement technologies, Al and universally agreed upon anxiety
measures that go beyond the use of unimodal generic assessments,
will help to more clearly articulate the degree to which anxiety
prevails and in what respect for a specific case. Alternately,
examining whether those osteoarthritis cases functioning sub
optimally despite treatment are suffering from some form of
undetected state anxiety or whether a ‘failed’ study outcome is due
to its poor design may prove highly revealing.

In the meantime, it is likely over a quarter of individuals
undergoing total joint replacement may have poor preexisting
mental health issues, including anxiety, that can predict a high
chance of failure to achieve clinically meaningful cost-effective
post-surgical improvements in pain alongside function, and
satisfaction [100]. In this regard, we concur with Broekman et al.
[99] who currently assert strategies for enhancing musculoskeletal
health must account for symptoms of anxiety and depression.
Indeed, as discussed by most current researchers and authors,
more work to tease out both the unique as well as the interactive
effects of anxiety among cases with osteoarthritis with advanced
technologies and in a prospective manner may greatly highlight the
important interactive role played by cognitive factors in mediating
patient wellbeing, as well as the disease cycle, even if these are
currently ignored or overlooked more often than not [20, 100].
Such research is expected to reveal that the presence of anxiety
correlates predictably with several clinical outcomes, life quality,
intervention adherence,
depression, sleep challenges, fears of moving and falling, ultimately
predict the degree of suffering and disease burden versus an active
desirable life of high quality.

narcotic usage, patient satisfaction,

Until then, it can be assumed that ample numbers of older
adults with disabling osteoarthritis may not only have mood and/
or anxiety disorder histories, but this may often go undetected
or overlooked in the treatment schedule being offered. An equal

number may exhibit prevailing symptoms of emotional distress
that may occur simultaneously or independently, either before or
after surgery, or both, as well, and this can magnify pre-operative
osteoarthritis disability and slow the post-operative recovery
process.

Implications

In light of the above, it appears considerable efforts are needed
to reduce osteoarthritis suffering and addressing anxiety issues
here has immense potential. More research here is especially
desirable and warranted in order to strengthen the current
evidence base regarding the salience of anxiety in the context of
the pathogenesis and treatment of painful disabling osteoarthritis
Moreover, since at least half of all surgical cases may yet experience
post operative pain [84], as outlined by Pan et al. [39], more
pro-active, and comprehensive efforts to identify and treat any
prevailing modifiable mental health issue among cases suffering
from osteoarthritis is imperative. At present, however, without
a resounding data base of high-quality studies [including mixed
methods approaches], the immense personal and fiscal costs, plus
an array of adverse osteoarthritis outcome impacts are more likely
than not to continue to increase steadily for years to come, rather
than decrease. Moreover, despite the promise of the prevailing
insights gleaned to date, if anxiety is not sought or assessed
with valid tools, its presence may remain undetected and /or its
mitigation may well fail or have enormous undesirable irreversible
ramifications and adverse implications for the sufferer, as well as
their families, employers, health providers, and society as a whole-
for example if we consider the opioid epidemic and its precursor of
chronic pain that can engender reactive persistent cascading anxiety
pain linkages in its own right [84,96,97]. Moreover, those with
high anxiety behaviours may be at higher risk for dissatisfaction
and slower than desired recovery post joint replacement surgery
[101,102]. Indeed, we can assume untreated osteoarthritis linked
anxiety is likely to induce enormous health costs and wellbeing
disadvantages and osteoarthritis outcomes as conceptualized by
the author in Figure 2.

( N
Ostecarthritis and Anxiety — Pain + Fear Avoldance
,f"f’!
~ !
4 Pain Coping Limited Activity
T Pain VWeakness and Poor Mobility
Sleep Disturbances and Disability —= Low Life Quality
Figure 2
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To avert this probable cycle of adverse events, outlined in the
author’s previous works [e.g., 109,110] we strongly encourage
osteoarthritis researchers and clinicians to keep anxiety in the
forefront of their respective efforts until more is known about its
possible significant genetic correlations with skeletal health, the
brain-bone axis, and neuroinflammation linkages [103,104]. They
can safely assume in our view that the anxiety syndrome or its
emergence or exacerbationislikely to prove to be akey osteoarthritis
pathogenic factor in its own right and one that can impact or be
impacted by untreated or poorly treated neuroinflammation as
well as joint inflammation. In this respect, efforts to deepen our
understanding of the linkage between mental health, bone health,
and anxiety as well as pain-anxiety, along with efforts to uncover
its social and perceptual underpinnings and implications is likely
to prove highly insightful in the interim for obtaining optimal
osteoarthritis treatment trajectories and end points and for
reducing opioid dependence as well as pain [17,84,103-108].

Conclusion

Although the literature concerning the extent to which anxiety
is a clinically relevant osteoarthritis determinant is quite limited
with few robust studies when compared to the immense volume
of literature on osteoarthritis and other independent topics, it
is concluded there is a fairly strong case for considering anxiety
as a contributor to the disease burden, and that more extensive
insightful careful scrutiny is not only warranted, but will be highly
beneficial to policy makers as well as clinicians and health service
personnel. In particular, further research to examine if the presence
of anxiety, shown to be closely correlated with ensuing clinical
outcomes, comorbid conditions, obesity, depression, central and
peripheral pain sensitization, and excess future disability, is likely
to be of high relevance to many.

To further support this effort, identifying the features of
those who exhibit multiple anxiety behaviours and may need
psychological support early on, rather than only before surgery,
appears essential. Researchers may also want to examine the role
of extrinsic factors in provoking anxiety type behaviours, such as
media messages that imply osteoarthritis is not only disabling, but
incurable, plus related possible life role and job losses that evoke
anxiety.

How to conduct a differential diagnosis in this respect and what
degrees of anxiety are highly linked to suboptimal osteoarthritis
outcomes also deserves attention in the allied health and medical
track curricula in our view. In addition, the development of a simple
predictive as well as informative anxiety screening tool should be
sought, in addition to the formulation of patient educational tools
that are understandable, comprehensive, and easy to enact without
external support.

In sum, psychological factors such as anxiety appear to be of
significant importance in the context of efforts to comprehend
and treat a substantive number of cases suffering from chronically
painful osteoarthritis disability, whether inherent as a generalized
disorder, or a reactive state. Indeed, while osteoarthritis is
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commonly considered a medical condition with distinct biological
and biophysical attributes attributable to aging, rather than the
presence of possible comorbid cognitive-associated attributes,
anxiety in any form can clearly hamper functional performance,
willingness to move or exercise, health behaviors, and the
attainment of favorable osteoarthritis outcomes, including desired
surgical outcomes. As such, the societal burden attributable to the
presence of untreated or poorly treated, or unrecognized anxiety
common in fair numbers of osteoarthritis sufferers is inestimable,
and should be considered a major public health issue [103]
especially if this situation can be readily remediated early on in the
disease process.

To this end, while it is encouraging to see a marked trend in
the extent of research data in this field of thought, as shown in
Table 1, there is a sufficient basis for future insightful research
to carefully examine the roots and extent, as well as the
implications of anxiety in its various forms in the context of the
diverse manifestations and disease sub groupings and stages of
osteoarthritis progression among a broad array of joints, not just
the knee, or hip joint. In addition, the application of neuroscience
investigative approaches, plus universally agreed upon valid and
practical anxiety assessments [101,102], and a strong focus on
encouraging a collaborative approach between the anxious patient
and the provider[s], rather than a reliance on Al is likely to prove
helpful. Additionally, the generation of an appropriately tailored
intervention plan designed to minimize anxiety and applied in
small steps for long time periods rather than the use of brief time
constrained externally driven generic approaches, may well help
avert a perpetual state of pain catastrophizing, social anxiety, and
possible prolonged opioid usage and other anxiety correlates that
hasten or mediate functional disability.

Final Comments

Understanding the neural basis of anxiety, including its
manifestation as aneuroinflammation status indicator plus its other
cognitive/emotional/behavioural characteristics such as fears and
the role of the social context and environment, plus functional
limitations of the patient is likely to help foster more successful
biologically based anxiety relieving preventive strategies as well as
treatment outcomes at all disease stages. In the interim, sufficient
research indicates anxiety should be viewed as a probable potent
osteoarthritis disease mediator or moderator, and is one that
warrants attention clinically and empirically to offset its possible
clinically relevant behavioral versus neurobiological associations.
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