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Abstract

Objective. In older adults, the impact of persistent pain goes beyond simple discomfort, often contributing to worsen-
ing functional outcomes and ultimately frailty. Frailty is a geriatric syndrome that, like persistent pain, increases in
prevalence with age and is characterized by a decreased ability to adapt to common stressors such as acute illness,
thereby increasing risk for multiple adverse health outcomes. Evidence supports a relationship between persistent
pain and both the incidence and progression of frailty, independent of health, social, and lifestyle confounders.
Design and Setting. In this article, we synthesize recent evidence linking persistent pain and frailty in an effort to clarify
the nature of the relationship between these two commonly occurring geriatric syndromes. Setting. We propose an
integration of the frailty phenotype model by considering the impact of persistent pain on vulnerability toward exter-
nal stressors, which can ultimately contribute to frailty in older adults. Results and Conclusions. Incorporating persis-
tent pain into the frailty construct can help us better understand frailty and ultimately improve care for patients with,

as well as those at increased risk for, pain and frailty.
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Introduction

The health of aging populations in developed countries
has not kept pace with improvements in life expectancy.
Many older adults spend their final years coping with
and managing the consequences of multiple chronic con-
ditions. One of the most common of these is persistent
pain. Persistent pain is associated with numerous age-
related chronic conditions, occurring in up to 50% of
community-dwelling older adults [1]. Many chronic con-
osteoporosis, and
stroke—are associated with both nociceptive and neuro-

ditions—such as osteoarthritis,
pathic pain and increase in frequency with age [2,3].

The consequences of untreated or inadequately treated
pain are significant and include impaired quality of life
and sleep, as well as decreased immune functioning, cogni-
tion, and mobility. Pain is by far the most frequently cited
symptom causing activity of daily living disability in later
life [4]. Persistent pain in older adults should be considered
a geriatric syndrome that frequently leads to deleterious
outcomes, including loss of mobility and independence,

sarcopenia, and declines in strength [5]. These pain-related
consequences have a close relationship with and are simi-
lar to those found in older adults with frailty.

What is frailty? Frailty is a geriatric syndrome that,
like persistent pain, increases in prevalence with age [6].
Frailty is a conceptual framework in modern geriatric
medicine; frailty represents a state where an individual is
independent but at high risk of developing disability [7].
Once frailty develops, affected individuals are more vul-
nerable to external stressors; they are also prone to devel-
oping dependency and having a reduced life expectancy
[8]. Frailty is thought to be the final result of dysregula-
tion in diverse physiological systems and increases the
risk of adverse health outcomes, including institutionali-
zation and mortality [9].

Several definitions of frailty have been proposed. The
most recognized and accepted definition is “a state of in-
creased vulnerability to poor resolution of homeostasis
after a stressor event, resulting from cumulative loss of
physiological reserve” [10]. Furthermore, the phenotypic
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model is the most widely validated and accepted con-
struct for frailty. In this model, frailty is viewed as a
physiological syndrome, defined by the presence of least
three of the following: weight loss, slow gait speed, low
activity level, exhaustion, and weakness [11]. The pheno-
typic model—first proposed by Fried and colleagues—
provides a basis for examining the underlying causes of
(and identifies specific targets for interventions aimed at
reducing) vulnerability to external stressors [12].

In this narrative review, we synthesize recent evidence
linking persistent pain and frailty in an effort to clarify
the nature of the relationship between these two com-
monly occurring geriatric disorders. A growing evidence
base supports the notion that pain is an important con-
tributor to both frailty onset and progression. We call for
more appropriate frailty assessments and the develop-
ment of interventions to address individuals with as well
as those who are at risk for frailty.

Linking Pain and Frailty: Pain
Homeostenosis

Homeostenosis is a well-established geriatric concept re-
ferring to the characteristic and progressive reduction of
homeostatic reserve that occurs with aging in organ sys-
tems. This concept was first described by Cannon in the
1940s [13]. Homeostenosis manifests as an impaired
ability to compensate in the face of internal or external
challenges, restricting an individual’s ability to success-
fully respond to stressors in biological, psychological,
and social systems. Frail older adults who experience
homeostenosis are unable to regain a steady state after
experiencing a stressor such as an infection, malnutrition,
hospitalization, or surgery [14], which stands in contrast
to the usual ability to recover homeostasis. Unable to re-
cover equilibrium, affected individuals often spiral into
further decline and disability [15].

Persistent pain is a well-known stressor that makes
maintaining homeostasis difficult for many older adults. It
has been observed that persistent pain may precipitate
frailty onset and accelerate its progression through several
combined mechanisms, such as impaired mobility, depres-
sion, and decreased nutritional intake. These changes
could in turn predispose older adults to experiencing
greater levels of vulnerability, making them less able to ef-
fectively respond to physiological stressors [5,16]. This
phenomenon was first described in 2012 by Shega and col-
leagues and defined as “pain homeostenosis” [17].

Persistent pain shares several similarities with frailty:
Both are multidimensional in nature, share intercon-
nected etiological relationships that lead to heightened
vulnerability to external stressors, and increase risk for
deleterious clinical and functional outcomes. A growing
body of evidence indicates a causal relationship between
pain and frailty that is briefly summarized below.

Evidence of an association between pain and frailty
was first published in 2008. Blyth and colleagues

analyzed data from the CHAMP study (participants in-
cluded 1,705 Australian men aged 70 and above) and
demonstrated an independent association between intru-
sive pain and frailty, after adjusting for relevant con-
founders [18]. Shega and colleagues further documented
a cross-sectional association between pain, frailty, and
mortality [19]. Other cross-sectional studies confirmed
these findings in both European and Asian populations
[20].

In 2016, a well-conducted prospective study docu-
mented that persistent pain is associated with the develop-
ment, and also worsening, of frailty. To our knowledge,
this longitudinal study was the first to confirm an indepen-
dent association between persistent pain measured at base-
line and the development of frailty over a 4.3-year follow-
up period [21]. In addition, a large observational study of
community-dwelling older adults found that those with (vs
without) persistent pain were significantly more likely to en-
dorse each frailty criterion and to be considered frail [22].
In this study, persistent pain was considered to be a sixth
frailty criterion, and both the construct and predictive valid-
ity of this updated phenotypic frailty model were estab-
lished. Recently, a systematic review of five prospective
studies with >13,000 participants demonstrated that partic-
ipants with persistent pain at baseline had a twofold in-
creased risk of developing frailty [23]. Collectively, these
data support a causal relationship between persistent pain
and frailty. In the next section, we describe possible mecha-
nisms underlying the persistent pain—frailty relationship and
propose an update of the traditional paradigm of frailty.

Incorporating Persistent Pain into the Frailty
Construct: A New Paradigm

Persistent pain and its sequelae (e.g., loss of mobility, sleep
disturbance, social isolation) heighten an older individual’s
vulnerability to stressors, which can in turn increase their
risk of developing, or experiencing worsening, frailty.
Consistent with this hypothesis, Karp and colleagues have
argued that, due to its multidimensional impact on older
adults, persistent pain negatively impacts physiologic sys-
tems, reduces reserve, and decreases an individual’s ability
to maintain homeostasis [24]. These effects provide a
mechanistic interpretation for the evidence of a dose-
response relationship between pain intensity and frailty
[22]. That is to say, the greater the severity of pain an
older adult experiences, the greater the decline in physical
activities and autonomy, which in turn increases the indi-
vidual’s risk of sarcopenia and ultimately frailty [25].
Older adults with (vs those without) persistent pain are
less physically active and experience more comorbidities
as well as worse functional mobility [26]. In addition, pain
of higher (vs lower) intensity is more disabling [27], in-
creasing the risk of frailty onset [28].

But what biological mechanisms link persistent pain
with frailty? Several observations offer clues regarding
possible underlying mechanisms. First, persistent pain
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results in impaired mobility, decreased resting metabolic
rate, and decreased protein and caloric intake, as well as
social isolation. Second, it has been observed that frailty
onset causes brain changes, which may alter the experi-
ence of pain by impairing the descending inhibitory sys-
tem and pain modulation [16]. Third, perturbations in
the hypothalamic pituitary adrenal (HPA) axis have been
linked with persistent pain [29]. Persistent pain and asso-
ciated conditions (e.g., psychological distress, poor sleep,
and obesity) [30] can activate the HPA axis, thereby in-
creasing cortisol levels. HPA axis dysregulation is also a
mechanism thought to be important in the onset of
frailty [31]. Fourth, persistent pain and frailty are
linked through the immune-inflammatory response.
Inflammation through cytokine release, which occurs in
the setting of painful conditions, is associated with
greater pain-related psychological distress, and this con-
dition typically also occurs in the frailty syndrome [32].
This evidence—both clinical and pathophysiological—
supports a strong bidirectional link between persistent
pain and frailty in older adults. The current evidence sug-
gests that persistent pain plays an important role in the
development and worsening of frailty and supports the
proposed implementation of persistent pain into the
frailty pathway. For these reasons, we propose an inte-
gration of persistent pain as an external contributor in
the cycle of frailty.

The presence of comorbidities may directly contribute
to pain. In later life, socioeconomic and psychological
conditions directly impact pain and health status as well.
In fact, the experience of depression and social losses
(e.g., status, independence, spouse/partner, friends, finan-
cial income) constitute significant stressors in later life.
When these negative issues overwhelm psychological,
cognitive, and physical resources, descending inhibition
of persistent pain conditions may be compromised and
represent the first step toward pain development and
chronicization and frailty onset.

Interventions Targeting Frailty

To analyze further the persistent pain—frailty relation-
ship, it is important to consider interventions directed at
ameliorating frailty and their effects among older adults
with persistent pain. Despite the paucity of evidence to
guide interventions seeking to reduce frailty, the most fre-
quently recommended approaches employ physical exer-
cise and nutritional support (e.g., foods rich in energy
and proteins).

If we look at ameliorating pain, there is strong clinical
evidence that physical exercise plays an important role in
mitigating pain levels in patients with knee or hip osteo-
arthritis [33]. In particular, resistance training is benefi-
cial in reducing pain, improving proprioception, and
enhancing older osteoarthritic adults’ abilities to perform
activities of daily living [34]. Resistance training contrib-
utes to the maintenance of functional abilities, preventing

older adults from developing sarcopenia, falls, fractures,
disabilities, and persistent pain [35].

Other evidence, although preliminary, suggests that
nutrition and nutraceuticals may also play a role in pain
management and could help older patients to mitigate
the impact of persistent pain and improve quality of life.
Nutritional elements may help to improve persistent pain
management through antioxidant and anti-inflammatory
properties [36]. The amino acid precursors of pain-
modulating neurotransmitters have been shown to poten-
tiate pain medications, sometimes reducing the amount
of opioids needed [37,38]. Several trials have also identi-
fied an association between vitamin D level and nocicep-
tive pain (e.g., low back pain), but less is known about
vitamin D analgesic properties [39,40]. The novel prop-
erties of food and nutrients deserve greater attention as
interventions to mitigate pain from both clinicians and
scientists.

Clinical Implications of Linking Persistent
Pain and Frailty

Developing effective treatments that reduce frailty occur-
rence and progression is challenging because of frailty’s
complexity and multifaceted nature. As a consequence,
therapeutic interventions targeting frailty in older adults
are often difficult to implement in practice. In contrast,
pain can be more easily measured and managed than
frailty: A range of treatments—both pharmacological
and nonpharmacological—are available with demon-
strated ability to improve patient outcomes [41].

Recognizing persistent pain as a contributor to frailty
has clinical implications.

It is wuniversally accepted that Comprehensive
Geriatric Assessment (CGA) is the best way to assess
overall health in older adults. A CGA helps to identify
care needs and establish goal-oriented management plans
[42]. While conducting the CGA, clinicians should screen
for the presence of frailty. For that purpose, several tools
have been identified and validated; upwards of 20 frailty
tools have been developed to measure frailty, and they
generally focus on one or more of the five core domains
that define the frailty phenotype: slowness, weakness,
low physical activity, exhaustion, and weakness [43].

For health care providers, viewing persistent pain as a
risk factor for frailty onset and progression should en-
courage a broader perspective when assessing and treat-
ing older adults with persistent pain. In these patients,
pain should not be seen as an isolated symptom due to an
acute or chronic disease, but rather it should be viewed
as a condition that predicts heightened vulnerability to
stressors and worsening health status [44]. In all older
patients with persistent pain, a frailty assessment is
strongly advocated; in particular, performing simple
physical tests (e.g., handgrip strength test using a dyan-
ometer [45], or measuring speed gait, or performing
Timed Up and Go [46]) or multidomain questionnaires
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(e.g., Edmonton Frail Test [47], Prisma-7 [48]) may be
helpful for calibrating better treatment and also for mea-
suring clinical outcomes.

This approach would allow clinicians to routinely in-
corporate pain management strategies, when appropri-
ate, in individuals with frailty (or prefrailty), and it could
potentially contribute to a delay or prevent several
frailty-related deleterious outcomes, including disability
dependence and reliance on long-term care [49].

In older adults, better pain control has been associated
with better functional abilities [50]. However, the man-
agement of persistent pain in older adults is a complex
task because of concurrent comorbidities, age-related
physiological changes, cognitive decline, narrow thera-
peutic and safe index of current drugs (e.g., nonsteroidal
anti-inflammatory drugs, opioids), and limited access to
nonpharmacological therapies in the health care setting.

For these reasons, a significant minority of community-
dwelling older adults with persistent pain do not receive
any analgesia at all, and others also experience pain that is
undertreated [51]. Nevertheless, untreated (or under-
treated) pain may reduce the effectiveness of traditional
interventions targeting frailty, which are aimed at increas-
ing strength and muscle mass and promoting adequate in-
take of proteins and nutrients [24].

Although older adults with persistent pain may experi-
ence only modest reductions in pain through the use of
pharmacological treatments, even small improvements in
pain can translate into large benefits overall [52]. This
geriatric principle is due to the clinical observation of a
dose-response relationship between pain severity and in-
terference with function [53].

However, to our knowledge, little attention has been
paid to frailty-directed interventions that incorporate
pain management components [54,55]. Considering the
mutual relationship between persistent pain and frailty,
such programs are—in our opinion—strongly needed.

Perspectives for Translating Research into
Practice

As discussed above, pain and frailty share common
mechanisms. Persistent pain represents both an impor-
tant risk factor and a potential target for frailty-directed
interventions. Little is currently known, however, about
whether reducing pain can lead to a reduction in the de-
velopment (or progression) of frailty. Studies are needed
in this area.

Opioid therapy has proved to be—in some cases—of
benefit in older patients with persistent pain. For exam-
ple, in older patients treated with hydrocodone, moder-
ate or substantial levels of pain relief have been
associated with the greatest functional improvements
[56]. In a 28-day open-label prospective study of 53 older
adults with severe persistent pain, use of oxycodone/nal-
oxone was associated with significant improvement in
daily functioning (Barthel Index from 53.3+14.1 to

61.3 +14.3, P < 0.01) [44]. In agitated people with de-
mentia, a stepwise protocol of treating pain conferred
significant benefit in the treatment of associated neuro-
psychiatric symptoms; improvements in mood, apathy,
night-time behaviors, and appetite items have been ob-
served [57]. In older adults, a comprehensive multidisci-
plinary pain management program has been shown to be
well tolerated and to produce superior outcomes [58], in-
cluding short-term improvements in physical and emo-
tional functioning, better pain coping, and reduction in
analgesic medication use [59].

These results provide support for the hypothesis that
effectively managing pain in older adults produces effects
beyond simply lowering pain intensity scores.

In particular, in older adults with frailty, mitigating
pain to improve health conditions and quality of life (e.g.,
function, nutritional status, muscle strength, mood disor-
der, sleep disturbance) is the appropriate goal [60]. These
frailty-related conditions have to be assessed when manag-
ing pain in older adults and have to be considered them-
selves as desired outcomes once a care plan has been put
in place. These findings are consistent with the rehabilita-
tion philosophy of improving function and a sense of well-
being. Again, we highlight that performing a CGA and
frailty assessment may help when trying to determine the
efficacy of a given pain management strategy. Pain in older
adults is more than simply the sensory experience of pain.

In conclusion, if effective pain management yields
benefits beyond pain reduction, we hypothesize that
treating pain in older adults could have a salutary impact
on preventing frailty onset or reducing its progression.

To our knowledge, no study has examined the impact
of pain management on frailty prevention. Research is
now needed to determine whether pain therapy when
added to existing frailty treatment protocols reduces
frailty onset and progression.

Conclusions

The impact of persistent pain in older adults goes beyond
simple discomfort, often contributing to worsening func-
tional outcomes and ultimately frailty. Evidence supports
a relationship between persistent pain and both incident
and worsening frailty, independent of health, social, and
lifestyle confounders. Incorporating persistent pain into
the frailty process is, in our opinion, an additional contri-
bution to a better understanding of frailty, as, impor-
tantly, it has the potential to improve patient care for
both conditions. Further studies are needed to clarify the
mechanisms underlying the persistent pain—frailty rela-
tionship, and clinical trials are needed to evaluate effec-
tive management strategies.
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