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Methods

Abstract
Anxiety is a very common psychological syndrome occurring in
the adult population either as a trait or specific condition, and/or
in response to a variety of situations, especially adverse health
conditions. This narrative review examines the extent to which
anxiety may preside among adults with a diagnosis of osteoarthritis,
regardless of site, and its linkage to the pain experience. Drawn
from the English language peer reviewed work over the last 35
years, articles that focused on the topic of anxiety among cases
with osteoarthritis were examined. Although very limited in quantity,
these data showed, a sizable proportion of adults with osteoarthritis
may present with comorbid anxiety problems, as well as excess
anxiety in response to their situation. In most cases, those with
any form of anxiety experience more pain, and have less optimal
outcomes than those without anxiety. It is concluded that more
attention to this correlate in the research and clinical realm will
enable a more favorable outlook for the osteoarthritic patient,
regardless of joint site, or disease duration.
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Introduction
Psychological conditions, such as anxiety, are highly prevalent
among adults in general, as well as adults with a variety of health
conditions [1-3]. Frequently associated with depression [3,4],
anxiety, which may occur independently in different forms,
including preexisting trait anxiety, generalized anxiety disorder, and
state anxiety, commonly affects the individual’s physical, as well as
their overall health status significantly and adversely [5]. Although
frequently found among one third of individuals with various forms
of painful disabling arthritis, especially those with depression [6], the
condition rarely receives the same attention as the physical correlates
of the disease, even though these are inextricably linked.
This article provides an overview concerning the presence of
anxiety and its impact in the context of osteoarthritis, a highly
prevalent and painful disabling rheumatic disease, especially among
older adults. It also highlights the implications of this information in
the context of optimizing the outcomes for adults with this condition,
regardless of disease stage.
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To provide a comprehensive understanding of this topic, all
relevant papers published between 1980 and June 2015 in the major
data bases were extracted and reviewed. These data were specifically
explored to examine whether anxiety is an important osteoarthritis
disease correlate, and if so, whether pain, the problem of most
concern to people with osteoarthritis, is likely to be significantly
heightened by the presence of excessive anxiety as observed early on
by Lunghi et al. [7].
To this end, the author reports data embedded in the Academic
Search Complete, PubMed, Scopus, Web of Science, Science Citation
Index, and PsychInfo data bases using the key words, anxiety and
osteoarthritis. Only English language peer reviewed publications
were deemed acceptable and all selected papers had to focus on
osteoarthritis patients, rather than other forms of rheumatic disease.
The key findings were categorized into three key topics: the clinical
syndromes of anxiety and osteoarthritis, the evidence connecting
anxiety and osteoarthritis, and the implications of the presence of
preexisting and/or state anxiety on the pain experienced by the adult
diagnosed as having osteoarthritis. No meta-analyses were conducted
due to the limited number of publications in this realm, and the
mixed samples in most studies that address anxiety in the context
of joint replacement surgery. However, all forms of reports were
examined, provided they discussed osteoarthritis and some aspect
of anxiety, and all types of osteoarthritis were considered. That is,
the narrative review presented here was constituted by information
deemed relevant to the key topics of interest, especially the extent
of anxiety symptoms and their impact on pain among patients with
osteoarthritis of any joint.

Results
Over the course of time, when utilizing the key words anxiety
and osteoarthritis, the numbers of studies located in: Academic
Search Complete were 123, PsychInfo had 127 articles listed, Science
Citation Index cited 307 items, Web of Science listed 340 items,
Scopus listed 740 items, and numbers in PubMed as of May 30, 2015
were 316. Types of studies included: cross-sectional clinical studies,
presurgical, post-surgical, treatment, and rehabilitation studies.
Joints studied included the hip, knee, hand, and temporomandibular
joints. Instruments used to assess anxiety were the Hospital Anxiety
and Depression Scale, the State-Trait Anxiety Inventory, the Mental
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Health Inventory, the Beck Anxiety Inventory, the Profile of Mood
States Inventory, Jung Depression and Anxiety Inventory, and a
categorical assessment of the presence or absence of anxiety on the
patient’s chart. Despite quite large number of possible sources of
information, many articles accessed were not related to present topic
in any way.

Prevalence of Anxiety in Adults with Osteoarthritis
In terms of the prevalence of anxiety among cases with osteoarthritis,
a recent observational study by Castano et al. [8] indicated almost 25%
of 1258 cases of patients in a primary care setting who had a diagnosis
of osteoarthritis, also reported anxiety as a comorbid condition. In
an earlier study, Axford et al. [9] found that among 54 patients with
osteoarthritis, the majority of whom were women, the prevalence of
clinically significant anxiety and/or depression was 40.7%. Marks
[10] showed approximately nine percent (92 cases) of 1000 disabled
hip osteoarthritis cases awaiting surgery had a prior mental health
disorder, and among these patients, 5.5% (44 cases) reported trait
anxiety histories, alone or in combination with trait depression. Among
the 112 cases reporting either the presence of trait and/or state anxiety,
nine cases reported both of these conditions, and a further nine with
depression histories reported state anxiety. However, most of the 90
cases experiencing state anxiety had no prior anxiety history. According
to Wesseling et al. [11] the presence of self-reported comorbidities,
very prevalent among people with osteoarthritis heightens the chances
of mental health issues such as anxiety. There are however, very few
distinct reports on this topic. Most studies dealing with osteoarthritis
either do not focus on mental health issues at all, or focus on mental
health in general, depression specifically, fear, and centrally mediated
symptoms. Those that have assessed anxiety prevalence in an
osteoarthritic sample commonly used the data to predict outcomes
or to assess associations with other variables, rather than to examine
epidemiological trends. In these studies, anxiety served as predictor
variable to ascertain its relevance in regards to disease outcomes, such
as the degree of wellbeing and pain.

While Creamer et al. [15] felt it was unclear from their crosssectional study whether anxiety raises the risk of subsequent
disability or whether disability itself is the reason why subjects
become more anxious, pain and fear can clearly trigger the onset of
anxiety or increase the prevailing of any comorbid anxiety. In this
regard, Rolfson et al. [16] found patients with arthritis undergoing
surgery who were less anxious also had less pain and were more
satisfied with their surgical procedures and its outcome than those
with higher anxiety levels. Similarly, although the population studied
was not clearly defined, Badura-Brzoza et al. [17] who conducted a
longitudinal investigation concerning the relation between some
psychological and psychiatric factors and their influence on healthrelated quality of life in 102 patients after total hip replacement, found
trait anxiety was significantly associated with postoperative mental as
well as physical performance.
Likewise, Smith and Zautra [18] who examined the effects
of anxiety on pain in women with osteoarthritis and rheumatoid
arthritis found anxiety was related to elevations in current and
forthcoming pain estimates, suggesting anxiety is important in
explaining the progression of the disease. In particular, when studying
the differential effects of depression and anxiety on pain, it was noted
that the effects were nearly twice as large for anxiety compared to
depression, suggesting the mechanism of action is unique.
These data were further substantiated by Axford et al. [9] who
examined the interrelationships between the severity of osteoarthritis,
pain, disability, anxiety and depression, using the Hospital Anxiety
and Depression Scale (HADS), along with a structured clinical
interview. Among the 54 patients studied, this group found pain
correlated with the prevailing anxiety and depression scores and
disability was greater in patients with a combined depression and
anxiety history. More recently Sinikallio et al. [19], who examined
cases with knee osteoarthritis found elevated anxiety was associated
with pain, and that the osteoarthritis cases reported high levels of
anxiety.

Relationship of Anxiety and Osteoarthritis Pain

Clinical Implications

Studies examining the influence of anxiety on the pain
experienced by adults with osteoarthritis have generally found a
positive correlation, regardless of study design or sample, or anxiety
instrument used. For example, in support of the findings by Marks
[10] who noted higher pain scores among cases with trait anxiety than
those with no such history, Summers et al. [12] who examined cases
of primary hip or knee osteoarthritis using outpatient department
computer lists showed higher levels of state anxiety were significantly
correlated with higher pain scores on all dimensions of the McGill
Pain Questionnaire, except the evaluation dimension. In addition,
high levels of trait anxiety were significantly associated with higher
levels of affective pain and pain intensity scores. State anxiety was
also significantly and positively correlated with all measures on the
Sickness Impact Profile Inventory, and high levels of trait anxiety
were associated with greater functional impairment on several of the
Sickness Impact Profile subscales, and the overall score. This research
was consistent with findings by Salaffi et al. [13] who examined
the relationship between disability and psychological variables of
anxiety and depression among 61 women with symptomatic knee
osteoarthritis. Using an anxiety inventory, and a pain and disability
index, they found disability and pain correlated with the degree of
psychological involvement.

As outlined above, sufficient past and emerging evidence
supports the view that anxiety may prevail in cases with osteoarthritis
and that its presence may heighten pain levels. Pain in turn, may
invoke anxiety, and increased fear, and a spiral of adverse functional
outcomes. The psychological wellbeing of the osteoarthritis patient,
in turn, has a strong bearing on the pain experience, as well as on
the disease process, including its management, and outcomes. Not
surprisingly, Davis et al. [20] who examined the associations of
various health indicators and the psychological well-being of adults
with and without radiographic knee osteoarthritis found self-reported
knee pain correlated significantly with the presence of psychological
distress, rather than visible joint destruction. Similarly Van Baar
et al. [21] found that after controlling for other characteristics, the
psychological characteristics of patients with osteoarthritis, such as
anxiety contributed as much as the more traditional kinesiological
measures to the patient’s disability. Not unexpectedly, a related
prospective study by Dieppe et al. [22] found adults with osteoarthritis
examined over an eight year period generally had a poor outcome
with high levels of physical disability, as well as anxiety, especially
if they had knee osteoarthritis. As shown in Table 1, the collective
evidence over the past 15 years shows anxiety when assessed in the
context of osteoarthritis, is a significant mediator or moderator of
disease presentation and outcomes, regardless of instrument used to
assess anxiety.

Similarly, a more recent paper that focused on psychological
factors and their relation to osteoarthritis pain in a sample of
266 cases with hip and/or knee osteoarthritis, revealed a strong
association between worsened measures of mental health and pain
and risk of pain flares [14]. This finding was consistent with work by
Creamer et al. [15]. This group examined the relationship of anxiety
and depression among cases with knee osteoarthritis and found
trait anxiety as assessed using the Speilberger State Trait Anxiety
Inventory was associated with self-reported disability as measured
using the Western Ontario Measurement Assessment tool.
Marks. J Rheum Dis Treat 2015, 1:3

These data clearly stress the importance of not only examining
the physical status of adults with osteoarthritis in routine clinical
settings, but that primary care providers should go beyond their usual
medical history to identify and diagnose the presence of psychological
symptoms such as anxiety especially among their osteoarthritis
patients in pain [23]. Similar assessments of the patient’s needs
and characteristics conducted in the context of the surgical setting,
followed by tailored and targeted interventions with follow-up
ISSN: 2469-5726
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Table 1: Overview of key findings linking anxiety to osteoarthritis outcomes over the past 15 years.
Authors

Study approach

Key results

Ali et al. [62]

Examined 114 knee arthroplasty cases with OA using the HADS

23/55 dissatisfied patients suffered from anxiety;6/59 patients
in satisfied group were anxious at 2-7 years; pain was lower in
satisfied group

Axford et al. [9]

54 cases with lower limb OA were studied using the HADS

Anxiety is common in OA and is related to pain and disability

Badura-Brzoza et al. [29] Longitudinal study of 103 cases undergoing hip replacement surgery for
primary OA using HADS

Total hip replacement outcomes are influenced by trait anxiety

Badel et al. [70]

16 patients with temporoandibular joint OA
STAI

Patients with chronic pain had high anxiety levels before
treatment

Chen et al. [51]

Cross sectional study of 192 out patients

Key predictors of sleep were high anxiety levels

Creamer et al. [15]

Cross-sectional study of 69 knee OA cases using STAI

Disability was associated with anxiety as measured on the
STAI

Duivenvorden et al. [57]

286 arthroplasty candidates with OA were examined using the HADS

Anxiety decreased after surgery but those with pre-operative
anxiety had worse 3 and 12 month outcomes and less overall
satisfaction than non-anxious patients

Hanusch et al. [65]

Examined 100 knee OA cases post-surgery with HADS

Anxiety was associated with a worse knee outcome score at
one year post arthroplasty

Hernandez et al. [52]

Systematic review of 37 studies relating determinants of arthroplasty
outcomes to baseline measures

Anxiety influences post op. pain

Hirshman et al. [69]

104 knee OA cases undergoing surgery were studied using STAI

Patients with higher state and trait anxiety had worse function
before and after surgery

Hodkinson et al. [68]

Examined aesthetic discomfort in172 hand OA cases using the
HADS

Those with a high disease burden and anxiety had higher
levels of aesthetic discomfort

Jacobs et al. [53]

1020 knee OA surgeries followed for 2 years

41.9% of less severe cases, reported anxiety, and were more
dissatisfied than more severe cases

Liddle et al. [61]

Examined results revision surgery for OA in 3862 cases

Anxiety affected patient reported outcomes negatively

McHugh et al. [66]

202 OA cases awaiting and undergoing surgery were studied using the
HADS

Anxiety influenced 6 month recovery even though this was
reduced after surgery in general

Montin et al. [24]

Longitudinal study hip OA cases before + after surgery

Pre-operative trait anxiety predicted health quality of life before
and after surgery using the STAI

Salmon et al. [39]

Longitudinal study of 102 cases undergoing hip replacement surgery
using PMS

Recovery at follow-up was slower in those with greater anxiety

Scopaz et al. [49]

182 cases with knee OA completed the BAI

Higher anxiety scores rates were associated with worse
function scores

Sinikallio et al. [19]

Examined 111 cases of OA, 35-75 years age with knee OA using the BAI Negative emotions impact pain and disability

Smith & Zautra [18]

88 females with OA were studied using the MHI

Anxiety was related to elevations in current and future pain at
twice the rate for depression

Tallon D [50]

113 knee OA cases were interviewed

Anxiety about their condition caused many to be distressed

20 controls using the

Abbreviations: BAI: Beck Anxiety Inventory, HADS: Hospital Anxiety and Depression Scale, MHI: Mental Health Inventory, PMS: Profile Mood States, STAI: StateTrait Anxiety Inventory

visits to re-examine levels of anxiety would also be highly desirable
as outlined by Montin et al. [24]. Those with trait anxiety histories
who are more likely to experience state anxiety [24], those who are
overweight, those who exhibit excessively high anxiety levels [25], as
well as those using narcotics might be specifically targeted.
Indeed, it seems imperative to do this for two reasons. First,
because research shows a high proportion of adults with osteoarthritis
do suffer from one or more forms of anxiety and that those who do
are more likely to experience worse outcomes than those who are not
anxious, as well as higher current and future pain levels [18,24,26].
Second, pre-operative state anxiety, which is associated with postoperative state anxiety is a significant predictor of pain among patients
undergoing knee or hip replacements [27], and those who exhibit
state anxiety are also likely to recover more slowly after surgery in the
absence of intervention. As argued by Summers et al. [11] anxiety in
any form is likely to have a highly negative impact on the adult with
osteoarthritis, especially because anxiety may reduce pain tolerance,
thus contributing to an ongoing cycle of inactivity and further pain.
Anxiety and depression can also co-exist among adults with
osteoarthritis and this could have an even greater influence on
their ability to function physically than those with only one of these
conditions, as identified by Axford et al. [9]. This link between
anxiety, pain, and disability in people with osteoarthritis, which
was also observed by Marks [28] in almost 9.5% of end-stage hip
osteoarthritis cases suggests ample numbers of adults with disabling
osteoarthritis may have mood and/or anxiety disorder histories that
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
Marks. J Rheum Dis Treat 2015, 1:3

Figure 1: Schematic representation of problems heightened by anxiety
among cases with osteoarthritis.

recovery process [29]. Indeed, even though surgery for osteoarthritis
is usually successful, it has been observed that even the presence of
moderate trait anxiety can significantly impair the hip osteoarthritis
surgical candidate’s health quality of life both before, as well as after
surgery [24], even though this is often believed to return the patient
to optimal function. The cumulative effect of anxiety on osteoarthritis
outcomes is conceptualized in Figure 1.

Discussion
Although anxiety is clearly a possible comorbid condition
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accompanying osteoarthritis, and osteoarthritis itself can produce
feelings of anxiety, unfortunately, as Memel [30] argued more than
10 years ago, general practitioners and other health providers have
commonly lacked knowledge about either the importance of and/or the
need to assess and treat the presence of anxiety in their osteoarthritis
patients. This need to enhance screening efforts and foster optimal
psychological health among cases with osteoarthritis is becoming
increasingly clear however, as outlined in table 1 and figure 1.
Additionally, data by Vrizekolk et al. [31] provide further support
for the importance of examining and diagnosing the presence of an
anxiety related syndrome among cases with osteoarthritis, as well as
among the general primary care population of adults. This group, who
examined the psychological health status of patients with a variety of
rheumatic conditions including osteoarthritis, found 64 percent of the
sample met criteria for psychological distress at baseline. Although
treatment improved this, 69 percent still experienced elevated distress
levels and maladaptive illness cognitions after rehabilitation. These
data are not surprising given findings that clearly show adults with
trait anxiety are likely to experience worse outcomes than those who
are not anxious, as well as higher pain levels, poorer coping behaviors,
lower levels of physical activity participation, lower levels of social
support, and poor sleep patterns, which in turn, could increase their
pain and disablement experience adversely [24,26].
Moreover, since distinctive anxiety disorder subtypes prevail
among adults with osteoarthritis, the specific type of anxiety disorder
may contribute differentially or incrementally to the overall health
related situation, plus the extent and rate of recovery.

Conclusion
Anxiety is a serious health condition that may impact the extent of
a chronic medical condition [32], as well as life quality and the ability
to function optimally. Similarly, osteoarthritis, a progressive joint
disease associated with pain and disability among aging adults [33,34]
has been linked to poor health outcomes and excessive usage of health
resources. Commonly described as a physical problem, premorbid or
state-related affective comorbid conditions such as anxiety, which
significantly increases the progression of disability among older
adults [35] may similarly influence osteoarthritis disease outcomes
adversely. In particular, anxiety is commonly associated with poor
adherence to self-care regimens and increased symptom burden.
These factors can undoubtedly provoke or exacerbate osteoarthritis
progression as suggested by findings of Katon et al. [32]. In addition,
those with an anxiety disorder histories appear to experience a
lower life quality [34], higher rates of pain and disability [9], and a
lower ability to recover rapidly after joint replacement surgery when
compared to their non-affected counterparts. Consequently, although
often neglected in the context of primary care, an increasing body of
emerging data stresses the need for routine psychological assessments
alongside those commonly conducted for adults with osteoarthritis
[36], followed by prompt appropriate treatment, as required.
Yet, in the case of osteoarthritis, it is more common than not for
practitioners to focus on the physical aspects of the disease and its
medical management rather than on its psychological correlates, and
thus no efforts may be forthcoming to implement anxiety reducing
treatments that could positively affect functional outcomes later on.
This specific situation may need to be remediated at the training
level because it may be that primary care providers are unaware of
the current research in this area showing psychosocial factors such
as anxiety, which can predate the disease or can result from the
condition, can determine the extent of the disability that arises over
time. They may also be unaware of the methods of assessing anxiety
clinically, and of the diverse modes of intervention that can alleviate
anxiety. They may also assume that the level of anxiety that may
prevail in cases with osteoarthritis of one or more joints is simply to
be expected. Similarly, adults with osteoarthritis may be reticent to
express their fears, because they believe this is a physical condition,
thus remaining undiagnosed and untreated. As outlined by Abrams
et al. [37] and Kim et al. [38], because the presence of anxiety is an
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important predictor of overall well-being, psychometric tests should
be routinely applied, and those at risk should be treated accordingly,
regardless of clinical or surgical setting [9].
The identification and accurate diagnosis of the presence of
anxiety, plus the timely implementation of appropriate interventions
to alleviate or minimize anxiety, might not only improve upon current
health related outcomes, but might also serve to lower health service
utilization and costs associated with the overall management of
progressively disabling osteoarthritis. Moreover, timely intervention
that maximizes function might also reduce symptoms of pain that
independently contributes to osteoarthritis disability. As well, the
need for joint replacement surgery may be reduced or delayed by
incorporating effective behavioral and psychological approaches into
conservative treatment plans [36,39]. Finally, people with advanced
osteoarthritis may benefit from joint replacement surgery to a greater
extent than those treated solely in the biomedical model-if at the
time of hospital referral - those with anxiety histories and those who
express pre-surgical anxiety are identified, and precautions are taken
to offset these risks as discussed by Giraudet-Le Quintrec et al. [40].
In the interim, given that anxiety is commonly associated with
chronic physical conditions such as osteoarthritis [27], and that anxiety
may contribute to pain, pain-related fears and negative functional
outcomes [41], plus low life quality [42], Hill et al. [42] emphasized
the need to recognize as well as address the significant additional
negative impact anxiety can render on the patients’ physical well
being. In addition, Dorr and Chao [43] found that the pre-surgical
emotional state of the patient undergoing joint replacement surgery
affected their feelings of satisfaction after surgery, as did Perruccio
et al. [44] and advocated for appropriate pre-operative education
to allay any unwarranted negative impact. Dorr and Chao [43] also
stressed the need for surgeons to understand the expectations of the
patient, and to direct them to realistic goals, in order to allow patients
to exceed their expectations.
To offset excess state or situational anxiety and/or distress in
the surgical setting educational strategies [45] that can impact both
conservative, as well as operative treatment outcomes and reduce
health expenditures [46], and fears that impair life quality, physical
function, pain, and sleep [47] can be helpful.
To this end, more research conducted on patients with different
forms of osteoarthritis is indicated as the evidence for the impact
of anxiety on pain and postoperative osteoarthritis outcomes is less
than convincing [48-52]. More concerted efforts are also needed to
uncover who is likely to be most affected [53], the patient’s views
about their apprehensions [54], the effects of anxiety on surgical
recovery processes [55], and the types of anxiety that most influence
key features of the condition [56-63]. A greater ability to minimize
pain experienced as a result of osteoarthritis pathology is also
indicated at all times, to reduce the possibility of fostering reactive
anxiety states and their adverse effects on the existing disease process
and its functional outcomes. As well, training clinicians and support
staff to recognize and diagnose anxiety disorders, and to utilize valid
instruments for assessing anxiety is very crucial to enabling them to
better tailor their treatments and evaluate these over the course of
time in light of their diagnoses. The use of both pharmacologic as
well as non-pharmacologic strategies that can successfully target the
mechanisms underlying the prevailing anxiety problem is strongly
indicated as well [18].
As outlined by Hill et al. [42] and Perrucio et al. [44], optimal
mental well-being is critical for maximizing outcomes for people
with osteoarthritis. In this respect, available treatment options
for reducing anxiety include the use of video information [45],
serotonin-reuptake inhibitors [23], benzodiazepines applied in
therapeutic doses, pre-operative education [40], guided imagery [24],
anxiety management [27], social rehabilitation [29], and Cognitive
Behavioral Therapy [47]. Emotional support [63] interventions
designed to reduce psychological distress prior to surgery [64-65],
holding frank discussions with patients [66], applying music during
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surgery [67], and standardizing both routine [68] and pre-operative
screening procedures for anxiety [69] may be helpful as well.
In all cases, the mode of intervention selected to minimize anxiety
should take into account the diagnostic category of anxiety, as trait
anxiety is not the same as the experience of transitory or state anxiety,
which can fluctuate [63]. In addition, personal factors must be taken
into consideration. Based on the best available evidence, those with
trait anxiety histories, as well as those with depression histories, and
multiple comorbid conditions including obesity should be targeted
preferentially, the optimal timing for effective support programs
should be examined empirically, followed by relative program
effectiveness [63].
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