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Abstract

Osteoarthritis is a prevalent highly disabling joint disease of immense public concern in all parts of the world. While most research in this sphere
has examined the nature of osteoarthritis in the context of its common focal joint specific impact, can poverty-as a general disadvantageous stressful
social condition of resource limitations- influence osteoarthritis presentation and outcomes? If so, can any outcome improvements in this disease
be impacted by factoring in socioeconomic status into osteoarthritis investigations, or through dedicated anti-poverty efforts? This brief examines
what we know in this sense and why we should perhaps examine this multidimensional social correlate more routinely and comprehensively. Based
on key data sources, relevant articles published in the past 20 years duly reviewed indicate that multiple aspects of osteoarthritis presentation and
outcomes can be influenced by the social disadvantages of poverty, all other factors being equal, and therapies will fail to achieve their promise if

ignored.
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Background

Osteoarthritis, the most prevalent form of painful disabling
arthritis commonly affects the freely moving joints of many
older adults such as the hip or knee joints. An incurable slowly
progressive disease [1,2], it is a disease commonly attributed to
the manifestation of an array of underlying articular cartilage and
bone joint pathologies and related neuromuscular, biological and
signaling pathways that contribute to pain-the symptom of most
concern to the patient in this disease. While attributed in part to
injury exposure, genetics, and aging, far less attention has been
given to extrinsic factors that may mediate or initiate this process,
and in particular poverty as social state of possible stress, lack of
knowledge and resources, or as an outcome of unresolved severe
osteoarthritis is not well examined to any degree despite the well
published impact of osteoarthritis disease on health costs and

@ @ This work is licensed under Creative Commons Attribution 4.0 License ARAR.MS.ID.000554.

productivity [2]. As well, treatments for this condition are not often
recommended differentially in the presence of social inequalities,
and the possible impact of political policy issues, occupational,
and economic influences on osteoarthritis inequalities that can
undoubtedly induce suffering remain generally unexplored with
few exceptions [3].

Review Aims

This mini review aimed to examine what is known about
poverty and its impact on osteoarthritis manifestations, correlates,
or outcomes and to inform research as well as practice thereby.

Rationale

Many older adults currently desire to live in the community
and those who do must be able to function safely and without due
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stress and have access to care and resources. While not all health
risk events can be foreseen or prevented, factors other than aging
such as poverty may prove risky or undermine the outcomes of
more advanced available therapies and others, even if conducted
with care, if the social circumstances of the individual is not duly
accounted for [4,5].

Methods

To examine relevant materials concerning excess osteoarthritis
and poverty as this applies to aging adults susceptible to
osteoarthritis who wish to live out their lives in the community,
the data sources PUBMED, GOOGLE SCHOLAR and PubMed Central
believed to house salient contemporary data were employed. Since
poverty as denoted by income, education, housing and access to
care are current global challenges; data pertaining to the specific
aims of this commentary and review were sought regardless of year
of origin. No formal analysis was attempted however, as this is nota
topic one can readily explore via traditional controlled trials in most
cases for ethical reasons, and interested readers are urged to pursue
one or more of these lines of inquiry posted in the current reference
section in more depth. Excluded were detailed osteoarthritis
intervention studies, as well as surgical and drug management
reports for offsetting osteoarthritis, although it is recognized that
inequalities here are rife. A strong focus was placed however, on
examining poverty impacts on osteoarthritis manifestations and
treatment outcomes and encouraging practitioners to be mindful
of the social factors that influence their clients and possible
treatment options and ability to adhere to recommendations. The
term poverty was used to broadly describe the presence of low
income, education, health resource access, occupational factors and
housing, and as well as composite subnormal living conditions and
material deprivation. The term osteoarthritis was used as in the
literature to describe or refer to an age associated chronic disease
of one or more joints often exacerbated by physical and emotional
stresses and stressors. All forms of osteoarthritis were deemed
acceptable to examine if an element of poverty was duly discussed,
including its mediating effect as well as its response to osteoarthritis
disability. The data did not permit any comprehensive analysis and
varied from survey based subjective reports to clinical outcome
reports after surgery using diverse measures, using varied samples,
terminology, clinical parameters, and assessments.

Results
General findings

The majority of studies on this current topic have clearly been
undertakeninthe United Statesrather than other countries. Thismay
obscure the overall impact, while focusing on the seriousness of this
issue as a contextual issue because most of the countries have some
form of universal health care, thus may not readily acknowledge
a mediating or moderating osteoarthritis associated role due to
persistent financial and resource constraints. Alternately, it may
also be a poorly studied topic because osteoarthritis is commonly
deemed a local disease of one or more joints rather than a reaction
to societal factors that are hard to assess and measure. Funders
too may be less likely to venture into studying aspects of inequity
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or disadvantage that are oftentimes controversial, while funds
may be prioritized for examining local pharmacologic or surgical
interventions. There does however, seem to be some interest in
examining poverty issues of late, due to its possible ramifications
for understanding and treating some cases of osteoarthritis in a
more holistic manner if they are found disadvantaged socially or
economically as well as for a global desire to eradicate poverty and
foster more equal global socioeconomic advantages for all [6].

According to a 2006 report by Dieppe [6] a study of eight
European that self-reported arthritis,
osteoarthritis and back complaints were all strongly related
to socio-economic status (using education as the indicator). In
addition, a wealth of data had suggested those who were most
deprived in the United Kingdom-where social safety nets have
been employed for decades- were less likely to obtain appropriate
service provisions for severe musculoskeletal problems such as
osteoarthritis than those deemed to be advantaged economically,

countries showed

in spite of the country’s social welfare and health services policies.

In this regard Sweden too has shown economic disparities
to prevail and influence osteoarthritis outcomes [7], while in
the United States there is no shortage of evidence of health
inequalities in almost every sphere, including the surgical sphere
employed frequently to ameliorate intractable osteoarthritis pain
[8]. This situation is further compounded by findings that African
Americans and Hispanics for example, who are often subject to
social inequities and life affirming resources have consistently
been found to have a higher prevalence of severe arthritis and other
rheumatic conditions than White Americans [9]. In addition, when
examining variations in osteoarthritis treatments by socioeconomic
status, it appears African Americans with osteoarthritis are less
likely than Whites to be treated with narcotic analgesics. Rates
of total knee or hip replacement surgery were also found to be
substantially lower among African Americans and Hispanics than
among whites in the United States, and among those cases awaiting
hip or knee replacement surgery, those deemed to be in the lower
socioeconomic classes had more profound adverse pre surgical
plus post surgical disease presentations. Unsurprisingly, those
assigned to the ‘most deprived’ socioeconomic category tended to
benefit least in the long term if they were offered the opportunity
[8]. Low income also correlated with baseline and follow up pain
among cases scheduled for replacement surgery [10], and this
finding seems of import given that in addition to United States
data, osteoarthritis cases studied in the United Kingdom who were
deemed to have a low rather than moderate or high socioeconomic
status were similarly disadvantaged. While observed social
oriented disease differences may be biological or behavioral or
both - poverty alone appears to be a severe form of deprivation that
may have an important association with selected disease processes
and arthritis outcomes, as well as the ability to partake in as well
as adhere to health recommendations known to potentially impact
inflammation and even mortality.

In addition to its impact on overall health, other data show
activity limitations due to poverty associated factors can also
impact social connectedness and psychological well-being, as well
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as obesity -while reducing the quality of life, especially among
those with osteoarthritis who are unable to work or function
without distress. The fact education-a proxy for socioeconomic
disadvantage has a strong bearing on osteoarthritis progression in
many cases is also evidenced in multiple studies [11]. This issue
is very important to acknowledge by those who seek to minimize
osteoarthritis disability at an early disease phase given that
Goodman, et al. [12] revealed that poverty places adults requiring
knee joint replacement at an excess pain and dysfunction risk,
even if education is eventually offered. Unsurprisingly, those cases
having a college education do appear to benefit more profoundly
than those living in poverty in terms of surgical outcomes, even if
the surgery is technically comparable. As per Callahan, et al. [13]
low educational attainment was significantly associated with
several osteoarthritis outcome and profile measures in a negative
sense. In addition, living in a community with a high household
poverty rate was associated with multiple osteoarthritis indicators,
and these might be due to associated increases in obesity, opioid
reliance, sedentary behaviors, and being on public rather than
private insurance as well as factors that are not yet examined [2,14].
Occupation however, had no significant independent association
beyond educational attainment and community poverty, even
though job loss due to osteoarthritis might occur more readily in
low-income settings.

Specific findings

As noted by Thompson, et al. [15] at the knee, the joint
most commonly affected by osteoarthritis there appears to be
disproportionately clinical presentation that varies negatively
along racial and ethnic minority factors. For example, non-Hispanic
Blacks appear to report a higher prevalence and severity of knee
osteoarthritis symptoms than those of non-Hispanic Whites,
including pain and physical functional impairments. However,
although why this occurs is not known [3], there does appear to
be a possible mediating or moderating role for poverty or its
determinants in explaining this disparity, although other factors
could of course be implicated, such as genetics. Those cases studied
and who were said to live below the poverty line experienced the
most severe knee pain and poorest levels of reported physical
function, and this effect was not necessarily eliminated even when
similar surgical interventions were applied [16].

Cleveland, et al. [17,18] who examined baseline data from the
Johnston County Osteoarthritis Project as far as the influence of
individual and community socioeconomic status measures with hip
osteoarthritis outcomes goes found living in a community of high
household poverty correlated independently with hip radiographic
osteoarthritis indicators. Similar independent associations were
found between low educational attainment among those with
symptomatic bilateral cases after adjusting for all socio economic
measures simultaneously. No significantassociations were observed
between occupation and hip osteoarthritis outcomes, nor did race
or sex modify the associations, thus strengthening the influence of
deficient individual and community social factors and education in
the disease cycle. However, not all potential factors in explaining
their findings were put forth. For example, a role for perceived
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discrimination is associated with chronic pain and depression and
could conceivably contribute to racial health disparities, and poor
osteoarthritis physical and mental health status with greater effects
among those with multiple social disadvantageous situations [19].
This group found cumulative disadvantage was of possible import
because it was a variable significantly associated with reports of a
higher perceived sense of discrimination, pain, and depression and
was a possible psychosocial stressor contributing to the worsening
of osteoarthritis-related mental and physical health outcomes,
with greater effects observable among those from multiple socially
disadvantaged groups.

In a further report, Kewitt, et al. [20] who strove to examine
how neighborhood characteristics are associated with health
outcomes among older adults with osteoarthritis found greater
perceived neighborhood resources for physical activity and
walking were associated with higher (better) knee impact scores.
Greater perceived neighborhood resources for physical activity
and walking were associated with fewer depressive symptoms in
a sample of older adults with radiographic knee osteoarthritis.
This may be explained or influenced by either actual or perceived
socioeconomic status [21] and its impact on disability, balance
and health status, and opportunities to receive self-management
programs [22] among low-income osteoarthritis sufferers [23]. A
further negative impact of limited financial and tangible resources
may also arise in those with prevailing social disadvantages
due to disease associated lost wages and their independent and
collective disease impacts [2]. In Sweden [22] where those with
lower incomes suffer more readily than higher income cases,
it has been observed that those osteoarthritis cases with low
education may well experience higher all-cause and cause-specific
mortality especially from cardiovascular diseases than those with
better education [24]. The observed inequalities in those with
osteoarthritis are important in Sweden and other countries because
they tend to reflect the inequalities in the population at large. In
the United States for example, where health inequities prevail in
many spheres, a detailed analysis has further revealed a lower
age-adjusted prevalence of self-reported osteoarthritis among the
lower socioeconomic group when compared to those with higher
socioeconomic status [25].

In addition to the impact of low socio economic status,
also associated and accountable for the unequal outcomes and
profile characterization in various low income and unaffordable
osteoarthritis management [26], as well as well as ethnic and
cultural groups [27], poverty may play an important role as a
factor influencing the many emergent social determinants of
health [28]. In their study, this group found Blacks and people
deemed to be of the Hispanic race to be significantly influenced in
terms of achieving the bench marks for hip joint range of motion
improvements after intervention compared to Whites. Significant
associations were also found based on education, gender, comorbid
health conditions, and neighborhood poverty. As per Faison, et al.
[29] this may be due to the impacts of poverty on a combination
of patient, provider, and healthcare system treatment disparities
among different populations, where economic disadvantage and
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material deprivation has a potent widespread impact on clinical
outcomes, healthcare costs, disease severity, and clinical and
economic outcomes and may include one or more indicators of
disadvantage below:

o Discrimination

. Educational Deficits

. Homelessness

. Limited/Fragmented Care/ Access
. Suboptimal Care Quality

o Poor Nutrition

. Extent of Repetitive Work

. Lack of Resources - funds to secure therapy. self-help
devices, vitamins

Discussion

As recounted in many past as well as current reports,
osteoarthritis, the most common rheumatic disease, and one that is
increasingin prevalence, remains highly impervious to amelioration.
Affecting a high percentage of older adults, incrementally and
adversely, the disease persists in affecting the ability of the affected
individual to participate in multiple desired activities, as well as
having immense associated social, public health, and economic
ramifications. Principally due to varying degrees of localized joint
tissue disruptions that may induce episodes of unrelenting pain,
the disease can not only severely impair an individual’s ability
to function physically, but mentally and emotionally as well.
Unfortunately, even where osteoarthritis is amenable to artificial
joint-replacement surgery, and various forms of medication, it has
become clear that the ability to minimize osteoarthritis pain may
prove ineffective if the individual continues to undertake harmful
behaviours that are injurious to the joint, such as having to continue
repetitive occupations due to economic imperatives, as well as a
failure to feel empowered in this respect, that may be compounded
by poor health literacy and education in general in multiple ways.

Despite its arguable relevance, there is however, a paucity of data
with regard to poverty and/or its association with socioeconomic
disadvantages in the context of osteoarthritis, a chronic disabling
joint condition growing in prevalence among many older adults
and others, many of whom reside in low-income countries [30] as
well as developed countries [31]. It would appear however, from
the available evidence that while not studied intently, poverty
or its attribute of lower than desirable socioeconomic status
as an umbrella term for a general socially prevalent oftentimes
cumulative influence of deficient economic prosperity on day-to-
day existence is worth exploring. This investment may not only help
to uncover why some adults and not others appear at a greater risk
for severe osteoarthritis in the face of similar intervention options
but may accordingly improve upon treatments and the scope of
these for reducing excess disability and its costs as well as possible
surgical outcome challenges, plus the impacts of being sedentary,
and opioid addiction. Moreover, from a primary prevention vantage
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point, even if income, education, and living conditions have a
marginal influence on osteoarthritis conceptually, opportunities to
counter these societal conditions as well as obesity may yet foster
the potential for overall wellbeing and more chance of a high life
quality than a limited one.

At the same time, even as artificial intelligence [AI] and
deep learning osteoarthritis applications progress and appear
noteworthy, these interacting data devices will still potentially
fail to offer solid all-encompassing portraits of insight if they
fail to embrace this potential clinically significant osteoarthritis
determinant of poverty, not discussed or detailed in many
clinical trials and basic research studies. Commonly deemed a
focal progressive disorder affecting one or more joints, a role for
ecological factors such as socioeconomics is not commonly given
attention thus possibly implying it has a minor bearing on the
magnitude and extent of this prevalent joint disease. However,
in view of the enormity of the public health and societal burden
of osteoarthritis it appears a better understanding of all disease
determinants that might be amenable to change could have far
reaching impacts.

Alternately, untilmoreinsightsand study oflargerrepresentative
adults that can tease out osteoarthritis clinically significant
modifiable disease outcome and manifestation disparities, much
suffering as well as the need for costly health care resources will
undoubtedly persist. Clearly, osteoarthritis cases who live under
consistent social disadvantage may not only experience more
stress in general, than high income comparable cases, but more
exposure to joint stressors and pathology if they are forced to work
on repetitive tasks, have limited health coverage, live in unsafe
housing conditions, have no funds for therapy, nutritious foods,
or assistive devices, nor a regular caregiver. They may have poorly
developed communication skills, limited technological skill and
device access, and may suffer from depression along with obesity,
frailty, and deprivation linked cardiovascular conditions. They may
thus suffer unduly to various degrees, regardless of geography or
available technology [32-33] if exposed to perpetual adversity that
has extended from childhood in some cases [37-39].

To begin to limit one or more of the numerous negative social
impacts on osteoarthritis pain and disability in vulnerable groups
in mid and later life, in accord with most current researchers, it
seems that until more data are forthcoming, physicians, public
health personnel, policy makers and allied health workers can
yet make significant contributions in the interim by conducting
empathetic and nonjudgmental client dialogues, and tailoring their
recommendations accordingly, while more broadly acknowledging
related health inequities past and present such as deprivation using
a life course approach. They may be assured that acting proactively
in efforts to help support early low-income childhood and adult
wellbeing rather than ignoring socially derived health risks may
well yield many beneficial effects as may dedicated efforts to
eradicate poverty in any way wherever it manifests. Advancements
in the concept of health equity as well as the influential role of
culture are indeed of further high relevance in the realm of efforts
towards preventing and mitigating osteoarthritis disability and
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pain that are more manifest in the context of social disadvantage
than not are arguably of great import in the presence of other costly
associated potentially emergent chronic diseases and mental health
challenges at the very least.

As outlined in the literature, the ability to function physically
and socially in meaningful activities not only promises to be life
affirming in its own right as well as mitigating preventable degrees
of disability and despair. However, action is sorely needed to allay
multiple health costs and immense intervention needs that arise
in general and due to excess osteoarthritis disability. It may also
be vital for providers to encourage more resources to not only
provide for universal education for all and ensure a viable income
level is achievable, but efforts to specifically eliminate literacy
discrepancies thatimpact health understandings in the future, along
with efforts and opportunities for future practitioners to develop
their expertise not only focally but through a socio-ecological lens
in this realm may prove immensely beneficial despite a lack of any
strong evidence based contemporary studies.

This realm of endeavor affecting many older adults and
all societies can arguably be greatly enhanced in the realm of
training future allied health and medical professionals, as well as
economists, and policy makers, plus psychologists to ascertain
more precisely how social factors can have an influence on
cartilage degradation mechanisms and clinical pain or how their
management recommendations may prove suboptimal if ignored.
To this end, further studies including those that are lab based, plus
both qualitative and quantitative clinical research approaches to
address osteoarthritis mechanistic issues may prove helpful in
determining more targeted and therefore successful pain relief
and intervention [34,35,40-45]. Additionally, efforts to eradicate
perceptions of past racism may prove helpful and thus warrant
attention [46]. Moreover, as regards joint surgery, evidence points
to inequalities and the degree of social deprivation that affects
outcomes despite any expert technological surgical approaches and
skills and cautions providers of healthcare to take any action they
view as possible that could introduce unwarranted costly outcome
variations in the provision of overall care [47-50].

In addition to multiple health impacts, being homeless, having
obesity and an unqualified job can all interact to raise the risk and
progression of osteoarthritis and needs to be addressed accordingly
[51-56]. These social factors are not new, and may clearly induce
an ongoing or unexpectedly high socioeconomic burden on many
diagnosed as having osteoarthritis. Among, other factors, inequities
may clearly impact those determinants that induce osteoarthritis
in many-namely - many low paying occupations, obesity and joint
injury risk-and a parallel lack of adequate vocational retraining or
training efforts and income support [57-59]. While pharmacologic
and surgical approaches may help, health costs are still likely to rise
if a role for socioeconomics and social factors, work and resource
access, while modifiable, are not duly planned for and equalized
commensurately for all.

AsperVitaloni, etal.[11],itappears safe to say, while educational

opportunities can raise osteoarthritis life quality, poverty,
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psychological distress and pervasive stressors, plus depression may
well reduce this. Moreover, a failure to differentiate osteoarthritis
patient needs in light of their unique disease attributes, plus
possible ‘poverty’ of education-a most potent factor, overall
health, and adverse social circumstances plus limited resources,
is likely to induce a perpetual excess osteoarthritis burden cycle
of suffering and high costs, loss of employment, feelings of failure,
and identity loss [7,25,60-62], even though complimentary counter
osteoarthritis interventions such as exercise, mindfulness, and
diet are mainstream cost effective safe approaches deemed highly
efficacious.

In this regard, the value of a “biopsychosocial” approach to
assessing and detailing a patient’s living situation, their educational
history, as well as their disease manifestations, and access to
care could help to tailor their specific needs, and thereby lessen
the overall osteoarthritis burden in the elderly markedly and
universally [63,64].

Concluding Remarks

Despite increasing and emerging evidence that some societal
groups clearly suffer more than others from painful osteoarthritis,
the lack of sound support for a meaningful and definitive link
of poverty or its attributes as related to osteoarthritis and its
immense global burden is somewhat less than robust, albeit quite
compelling. Even if more substantive support for a role in socially
unequal practices as well as health policies that affect older
multiple osteoarthritis subgroups differentially, it can be concluded
that there is some stark past and emerging evidence pointing in our
view to several observations.

1) There are diverse social equity factors that may preventall
osteoarthritis cases from achieving high quality care access and
equitable health outcomes and that can be traced to selected
healthcare policies, socioeconomic factors, and others.

2) Equity in educational opportunity and quality is one
remediable factor in this regard, another is occupational
training, fair wages, and efforts to enhance safety in the
workplace.

3) Extendingthe scope of medical and public health practices
to embrace all the needs of all osteoarthritis clients, especially
the older disadvantaged sufferer is strongly indicated.

4)  Policy makers and economists can play a resounding role
in advancing this line of inquiry by examining the costs as well
as the benefits of efforts to raise living standards and make self-
care options affordable rather than a struggle wherever they
are suboptimal and raise rather than mitigate osteoarthritis
health costs and utilization.

5) Epidemiologists can advance this line of inquiry by
highlighting the link between where osteoarthritis occurs
readily and why only certain sectors of the global population
are affected and not others.

6) Screening and early interventions at the societal level
where indicated such as literacy and housing initiatives are
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strongly advocated to foster primary as well as secondary and
tertiary prevention and favorable low cost outcomes.

Insum, itappears safe to imply that many behaviourally oriented

and other necessary osteoarthritis management approaches and
interventions may fail to mitigate or reduce the onset inflammation
and progression of functional disability and pain experienced

by people of all ages at risk for disabling osteoarthritis to any

meaningful degree if:

a.  Access to basic as well as expert timely care is limited or
sporadic.

b.  The provider([s] fail to identify/address any remediable
social health determinant.

c.  The patient does not understand how their health
behaviours impact their joint status and has low self-efficacy
for communicating needs.

d. Policy makers, funders, public and occupational health
personnel, and the legal system fail to identify and duly address
the role of inequities in osteoarthritis access, resources, and
service delivery processes, in the costs of overall health care,
and their moral obligation to foster optimal health for all aging
citizens.
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