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1  |  INTRODUC TION

Frailty is a multidimensional syndrome characterized by a reduction 
in the reserve capacity that results in an increased risk of disability 
and death from minor external stresses.1 Frailty results in a spiral 
of decline with an increased risk of worsening disability, increased 
incidence of admission to hospital, long-term care facility, and death. 
Phenotypical frailty encompasses unintentional weight loss, weak-
ness, exhaustion, low hand strength, and decreased physical activ-
ity.2 A pre-frail stage, in which one or two of the mentioned criteria 

are present, identifies persons with an increased risk of progression 
to frailty.2 Nevertheless, frailty is not limited to the physical dimen-
sion of health. Psychological dimension includes cognitive frailty, 
low mood, and anxiety. Social dimensions of frailty include a lack of 
social support and social interactions.

There is notably a heterogeneity in the frailty process among dif-
ferent individuals, with mostly weakness being the first manifestation 
followed by slowness, and low physical activity which precedes ex-
haustion and weight loss.3 Weakness, the early manifestation of frailty 
onset, occurs due to sarcopenia. Therefore, weakness may be a clinically 

Received: 24 May 2024  | Accepted: 31 July 2024

DOI: 10.1002/agm2.12349  

R E V I E W  A R T I C L E

Frailty and chronic diseases: A bi-directional relationship

Urza Bhattarai1  |   Bijaya Bashyal2  |   Anu Shrestha2 |   Binu Koirala3 |    
Sanjib Kumar Sharma1

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2024 The Author(s). Aging Medicine published by Beijing Hospital and John Wiley & Sons Australia, Ltd.

1Department of Internal Medicine, B.P. 
Koirala Institute of Health Sciences, 
Dharan, Nepal
2B.P. Koirala Institute of Health Sciences, 
Dharan, Nepal
3John Hopkins School of Nursing, 
Baltimore, Maryland, USA

Correspondence
Bijaya Bashyal, B.P. Koirala Institute of 
Health Sciences, Dharan, Nepal.
Email: bijayabashyal07@gmail.com

Abstract
Frailty is a multidimensional syndrome associated with a decline in reserve capac-
ity across multiple organ systems involving physical, psychological, and social as-
pects. Weakness is the earliest indicator of the frailty process. Multi-morbidity is the 
state of presence of two or more chronic diseases. Frailty and chronic diseases are 
interlinked as frail individuals are more prone to develop chronic diseases and multi-
morbid individuals may present with frailty. They share common risk factors, patho-
genesis, progression, and outcomes. Significant risk factors include obesity, smoking, 
aging, sedentary, and stressful lifestyle. Pathophysiological mechanisms involve high 
levels of circulating inflammatory cytokines as seen in individuals with frailty and 
chronic diseases such as hypertension, cardiovascular diseases, type 2 diabetes mel-
litus, chronic kidney disease, and anemia. Hence, frailty and chronic diseases go hand 
in hand and it is of utmost importance to identify them and intervene during early 
stages. Screening frailty and treating multi-morbidity incorporate both pharmacologi-
cal and majorly non- pharmacological measures, such as physical activities, nutrition, 
pro-active care, minimizing polypharmacy and addressing reversible medical condi-
tions. The purpose of this mini-review is to highlight the interrelation of frailty and 
chronic diseases through the discussion of their predictors and outcomes and how 
timely interventions are essential to prevent the progression of one to the other.
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meaningful early indicator of the frailty process when preventive inter-
vention could be most effective before initiation of weight loss or ex-
haustion when it might be too late to implement frailty interventions.

Multi-morbidity is the concurrent occurrence of two or more 
chronic diseases.4 Distinct from multi-morbidity, frailty is an ag-
gregate of subclinical reserve losses across multiple systems. Thus, 
frailty occurs parallel with multi-morbidity.5

Frailty and multi-morbidity are associated with increased risk for 
disability, health care utilization, and mortality among older adults.6 
There is no reported one-to-one connection between chronic dis-
eases and frailty yet there might be some biological overlap and bi-
directional association between these two conditions. Majority of 
frail individuals present with multi-morbidity however fewer multi-
morbid individuals present with frailty.6 Many chronic diseases may 
converge to give a prominent symptom of frailty, or there may be a 
single chronic disease that, when severe, may cause diverse symp-
toms and signs paralleling to frailty syndrome. Through this mini-
review, we aim to discuss this interplay between frailty and chronic 
diseases in causation, progression, and possible interventions.

2  |  THE INTER- REL ATED RISK FAC TORS 
FOR FR AILT Y AND CHRONIC DISE A SES

Frailty and multi-morbidity are identified as promising clinical biomark-
ers when studying underlying mechanisms of aging. Aging is related to 
frailty and chronic diseases. But, it is important to understand that not 
all old individuals are frail, and not all frail individuals are old. The aging 

process represents a significant risk factor for chronic diseases, includ-
ing insulin resistance, hypertension, and cancers.7 In recent years, gero-
science has emphasized that delaying aging (the most crucial risk factor 
for frailty) can prevent chronic diseases and aging-related biomarkers 
or anti-aging therapies could prevent and treat chronic diseases.8 In the 
future, geroscience may be translated to public health practice in pre-
venting NCDs through anti-aging targets or interventions.9

The English Longitudinal Aging Study has shown that obesity, 
high waist-hip ratio, smoking or previous smoking, sedentary be-
havior, and stressful living are significant risk factors for frailty.10 
These modifiable social and behavioral risk factors could delay the 
development and progression of frailty. Lifestyle-related risk factors 
also contribute to non-communicable diseases. Hence, shared risk 
factors exist for developing lifestyle diseases and frailty at the entry 
point. Later, the presence and progression of chronic lifestyle disor-
ders contribute to frailty (Figure 1). In recent years, frailty and multi-
morbidity have been a predictor and an outcome of each other, as 
well as both predictors of disability and mortality.11

3  |  STRESSORS IN THE IMPLIC ATION OF 
FR AILT Y AND CHRONIC DISE A SES

The effects of stressful environments result in a glucocorticoid 
excess that disrupts normal cellular function, causes cellular dam-
age, causes system dysfunction, and accelerates aging and frailty.12 
Moreover, older adults are unable to terminate the stress response 
system efficiently. There are also the development and progression 

F I G U R E  1  Graphical representation 
of the bi-directional relationship between 
frailty and chronic diseases.
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of stress-related conditions and diseases, such as hypertension, cor-
onary heart disease, insulin resistance, cerebrovascular disease, anx-
iety, and depression. Glucocorticoid excess results in loss of muscle 
mass, osteopenia, diabetes, visceral obesity, anorexia, anxiety, and 
depression, which contributes to both the development and pro-
gression of frailty.13 Altered diurnal variation of cortisol is observed 
in the clinical presentation of frail older women.14

4  |  INFL AMMAGING AND CHRONIC 
DISE A SES

Inflammaging is a chronic pro-inflammatory state characterized by high 
circulating levels of pro-inflammatory markers, such as interleukin-1 (IL-
1), interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-13 (IL-13), inter-
leukin-18 (IL-18), high sensitivity C- reactive protein (CRP), interferon-α 
(IFNα) and interferon-β (IFNβ), tumor necrosis factor(TNF), transform-
ing growth factor- β (TGFβ) and serum amyloid A.15 Inflammatory cy-
tokines are involved in the pathogenesis of frailty and chronic diseases 
such as cardiovascular diseases (elevated high-sensitivity C-reactive 
protein, i.e., hs-CRP when detected early has a significant role in re-
ducing cardiovascular events with statin therapy in patients without 
dyslipidemia),16 type 2 diabetes mellitus, chronic kidney disease, can-
cers, osteoporosis, dementia, sarcopenia, and anemia. Visceral obesity 
in the form of central obesity predisposes an individual to chronic low-
grade inflammation that leads to aging, frailty, and chronic diseases.17

5  |  THE INTERPL AY BET WEEN KE Y 
CHRONIC DISE A SES AND FR AILT Y

5.1  |  Frailty and hypertension

Arteriosclerosis, inflammation, and oxidative stress are processes 
involved in the pathophysiology of hypertension and frailty. In total, 
72% of frail individuals present with hypertension, whereas 14% of 
hypertensive patients present with frailty.18

In addition, blood pressure management is complex when frailty 
and other chronic diseases co-exist with hypertension. Due to the 
influence of frailty on the specific risk of treatment for hypertension 
and its high prevalence, it becomes essential to assess the presence 
of frailty in persons with hypertension.19 Orthostatic hypotension in 
frail individuals can induce falls and fractures, leading to disability 
soon after initiation or modification of antihypertensive treatment 
due to blood pressure variability, which is essential to consider.20 
Guidelines recommend frail hypertensive patients target for a sys-
tolic blood pressure between 140 and 150 mmHg.21

5.2  |  Frailty and cardiovascular diseases

Lifestyle risk factors and normal aging pathophysiological mecha-
nisms are associated with increased risk of cardiovascular diseases and 
frailty. Conversely, cardiac and cerebrovascular diseases are associated 

with increased risk of frailty. Frail heart failure patients have more co-
morbidities, inflammation, sarcopenia, and global dysfunction.22

Recently, it was known that frailty is an essential determinant in 
predicting the risk of poor outcomes in heart failure patients, predict-
ing death and hospitalization. This relationship is consistent across 
varied income countries. The same study reveals that frailty might be 
an important therapeutic target, distinct from established effective 
treatments in improving heart failure outcomes.23 In older adults with 
Acute Coronary Syndrome (ACS), frailty was associated with increased 
risk of cardiovascular diseases (CVD), major bleeding and hospital re-
admission.24 Frailty significantly increases all-cause mortality by 6.51 
times in ST-elevation myocardial infarction (STEMI) patients.25

5.3  |  Frailty and kidney disease

In individuals older than 70 years of age, there is a decline in the glo-
merular filtration rate (GFR) by 2 mL/min/year.26 Similarly, an aging 
kidney has a diminished ability to adapt to alterations in sodium in-
take and the homeostasis of electrolytes. These points are essential 
to consider in patients with frailty, impaired kidney function, multi-
ple chronic conditions, and concurrent polypharmacy.

Frailty increases the risk of acute kidney injury and progres-
sion to end-stage renal disease.27 Frail individuals quickly become 
volume-depleted during acute stressors with decreased salt and 
water intake. Similarly, Chronic Kidney Disease (CKD) patients with 
frailty are also at increased risk of harm from the effects of poly-
pharmacy and use of non-steroidal anti-inflammatory drugs.

Factors that increase the progression of frailty in CKD include 
the presence of anemia, uremia, vitamin D deficiency, hypocalce-
mia, undernutrition, and anorexia. In frail individuals with end-stage 
CKD, their vitality is negatively impacted by reduced dietary due to 
uremic symptoms (nausea, anorexia, and dysgeusia).28

5.4  |  Frailty and diabetes mellitus

There is a shared pathophysiology among frailty and diabetes mel-
litus: sarcopenic obesity, chronic inflammation, hormonal and met-
abolic changes, oxidative stress, and mitochondrial dysfunction. 
Frailty is an independent risk factor for morbidity and mortality in 
older diabetes mellitus patients. Similarly, high blood sugar levels 
predict a transition to higher frailty levels. Also, vascular complica-
tions of diabetes mellitus and malnutrition lead to functional decline 
in frail older adults.

The treatment of type 2 diabetes is particularly demanding in 
co-existing frailty and chronic diseases is due to relative inability to 
tolerate the adverse effects of oral anti-diabetic agents.29

5.5  |  Frailty and anemia

The hemoglobin levels for defining anemia in the older population is 
a matter of discussion, especially in those with frailty. The reference 
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population for WHO's definition of anemia did not include subjects 
aged >65 years, making the extension of such criteria to the older 
population highly questionable. Concerning chronic inflammation 
and frailty, Interleukin-6 co-relates best with anemia in several 
chronic disease states.30

Anemia is associated with an increased risk of falls, impaired 
activities of daily living (ADL) and reduced strength, physical per-
formance, mobility and cognition.31 These are clinical parameters 
directly implicated in frailty. Hence, reversing anemia is an integral 
part of management in older adults living with frailty.

Frailty and chronic diseases, thus, go hand in hand. Therefore, 
individuals must be screened to identify frailty and facilitate dis-
cussions around future treatment plans for all chronic diseases. A 
pre-planned and proactive treatment pathway for management 
should be established. It is also imperative for chronic diseases to be 
screened in individuals with frailty. Non-pharmacological interven-
tions are common to all chronic diseases and frailty status.

6  |  INTERVENTIONS COMMON TO BOTH 
FR AILT Y AND CHRONIC DISE A SES

6.1  |  Physical activity

Weakness is the first initial manifestation of frailty. Weakness in 
hand grip strength has been shown to be associated with the risk of 
morbidity and mortality in various chronic diseases.32 In people who 
develop cardiovascular diseases, lower grip strength is associated 
with increased susceptibility to mortality.33 A person's muscle mass 
starts to decrease with age; hence, exercise interventions to prevent 
sarcopenia can, in turn, help prevent frailty and its development and 
progression in old age.

Exercise is associated with neurogenesis, release of vascu-
lar growth factors, Toll-like receptors (TLR) expression, long-term 
memory potentiation, and reduced vascular risk factors.34 Similarly, 
physical exercise and yoga have been shown to reduce oxidative 
and psychological stress and improve glycemic control, which un-
doubtedly has beneficial effects for maintaining health and reversing 
chronic lifestyle-related disorders. Studies of meditation also sug-
gest a possible benefit on reducing cardiovascular risks and other 
non-communicable diseases.35 This, in turn, halts the progression of 
frailty in people living with multi-morbidity.

The Asia Pacific Clinical Practice guidelines for managing frailty 
recommend that adults with frailty perform progressive, individual-
ized physical activity programs with resistance training.36

6.2  |  Nutrition

Greater adherence to a Mediterranean-type diet has shown a 60 
percent reduction in risk of frailty.37 Similar to plant-based foods 
like the Dietary Approaches to Stop Hypertension (DASH), vegetar-
ian and vegan diets seem beneficial in developing and progressing 

lifestyle diseases.38 Protein intake of approximately 1 gram per kilo-
gram of body weight per day may be more beneficial for older adults 
to counteract age related sarcopenia and support overall physical 
function and strength.39 Nevertheless, undernutrition and obesity 
are associated with the development and progression of frailty. 
Sarcopenic obesity is a risk factor for cardiovascular disease-related 
morbidity and mortality.

In addition, caloric restriction and intermittent fasting have 
been shown to slow cell growth and metabolism, improve physio-
logic reserve capacity, cause a shift of cellular metabolism from cell 
proliferation to repair activities, and decrease the accumulation of 
senescent cells and inflammation, thus halting frailty.40 Fasting, or 
calorie restriction, has been found to induce a shift of gut microbiota 
composition that stimulates the browning of white adipose tissue 
and increases the activity of brown adipose tissue.41 This assists in 
fat loss and weight loss, thus reversing the process of lifestyle disor-
ders, chronic diseases, and frailty.

7  |  INTERVENTIONS FOR FR AILT Y IN A 
PATIENT WITH CHRONIC DISE A SE

7.1  |  Pro-active care more than reactive care

Unfortunately, frail older adults with chronic diseases present late 
and in crisis with acute issues such as delirium, falls, fractures, and 
immobility and are treated in the hospital in an episodic, disrup-
tive, and disjointed manner. Timely identification of pre-frailty and 
frailty is therefore essential. Timely identification can result in pre-
ventative, proactive care by supported management and planning. 
Pro-active preventative care should be community-based and coor-
dinated with various sectors, along with screening and treatment of 
chronic diseases. Physical, nutritional, and psychological interven-
tions such as walking, incentive spirometry, smoking cessation, and 
nutrition can delay the development and progression of both frailty 
and chronic diseases.

7.2  |  Addressing reversible medical conditions

Treatable chronic causes of fatigue should be identified and treated, 
including depression, sleep apnea, anemia, hypothyroidism, vitamin 
B12 deficiency, and hypotension. Treatment of symptomatic medi-
cal conditions should be the top priority, along with timely care of 
underlying complications of chronic diseases.

7.3  |  Reduction of harmful polypharmacy and 
“Do no harm” policy

Frailty leads to polypharmacy, and harmful prescription cascades 
and webs may worsen the health status of the aging frail individual 
with multi-morbidity. Never more than today, Hippocrates' oath of 
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“First, do no harm” is essential to drive our clinical decisions in frailty 
and chronic diseases. Also, it is imperative to understand that an in-
appropriate prescription could be an exogenous stressor precipitat-
ing frailty status is important.

7.4  |  Addressing what matters and end-of-life goals

The principles of end-of-life care apply to frail individuals with pro-
gressive chronic conditions from the time of diagnosis throughout 
decline.

8  |  CONCLUSION

The causality and pathophysiological mechanisms behind frailty 
and chronic diseases share a common pathway and entry point. 
The progression of both frailty and chronic diseases are interlinked. 
Therefore, individuals must be screened to identify frailty and fa-
cilitate discussions around future treatment plans in patients with 
chronic diseases and vice versa. The establishment of a standardized 
definition of frailty and the application of a standard tool for frailty 
assessment is imperative among individuals living with chronic con-
ditions. A pre-planned and proactive treatment pathway for man-
agement should be established.

Since non-pharmacological interventions are common to chronic 
diseases and frailty, these lifestyle interventions are essential in 
routine clinical implementation. Future research is needed to focus 
more on the causality and targeted interventions for those with 
frailty and chronic diseases, as well as on their prevention, and the 
interplay in between.
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