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Abstract 

In older adults, frailty and multi-morbidity are common conditions that lead to the increase vulnerability, 

healthcare outcomes and poor physical and mental health outcomes. This literature review contributes to 

the study of the complex and dynamic relationship of multi-morbidity and frailty. It also emphasizes various 

other factors that contribute to the frailty irrespective of presence of multi-morbidities. On dissecting 

existing literature, it is observed that high physical activity levels and functional independence play pivotal 

role on older adults in development of frailty. The presence of multiple morbidities and co-morbidity are 

indicators for development of risk of frailty. The targeted rehabilitation and treatment plan can help older 

adults to achieve good health outcomes in frail multi-morbid older adults. The frailty scoreis recognized 

tool for assessment of chronic stress and frailty known as Rockwood score system. The score system 

presents insightsinto frailty and multiple morbidity of older adults. 
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1. Introduction 

In older adults, multi-morbidity and frailty are two 

important aspects that greatly influence the health 

and well-being of individuals. Frailty is a state in 

which there is an increased risk of adverse health 

outcomes, hospitalization, and increased disability 

due to reduction in physiological reverses of 

body[1]. On the other hand, multi-morbidity is 

defined as the occurrence of two or more health 

related chronic conditions in the same individual 

that contributes to the stress on individual, family, 

and community level hospital[2]. In an ageing 

population, these phenomena are common and 

ultimately increasing functional decline, health 

care utilization, dependency, and poor quality of 

life. It is important to understand dynamic 

relationship between frailty and multi-morbidity 

for developing strategies for optimizing patient 

care in older adults and promoting healthy 

ageing[3]. 

It is commonly recognized that the existence of 

multi-morbidity in individuals leads to increased 

chances of frailty. There are some other factors 

that play a role in the development of frailty of 

individuals. It is seen that not all frail older adults 

have multi-morbidity and vice versa. The high 

activity levels, sedentary lifestyle and functional 

independence contribute to the increase or 
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decrease of frailty. It has been observed that there 

are lower chances for development of frailty who 

maintain their physical function by engaging in 

high activity levels. Functional independence 

through exercise, mobilization and increased daily 

activities contribute to good quality health and 

lower frailty[4]. 

In addition to that, multi-morbidity is a higher risk 

factor for the cause of frailty. The co-existence of 

one or more chronic condition leads to increased 

hospitalization, polypharmacy, and difficulty in 

management of disease, leading to dependence, 

decrease activity levels and increased frailty.  In 

management of morbidities of older individuals, 

increased risk of frailty should consider and 

promote more vigilant approach in their 

management[5]. 

This literature review aims to establish complex 

relationship between frailty and multi-morbidity 

in older individuals. In the presence of current 

data, it is established that multi-morbidity is a 

warning sign for the development of increase 

frailty, but it is not only factor in development of 

the process. The importance of high physical 

activity levels and physical independence 

contributes to the decrease frailty. These 

interconnected factors are important for health 

professionals to develop preventive guidelines and 

clinical practice in preventing frailty and 

preserving overall health and function of older 

adults. The findings of this literature review will 

provide guidelines for optimal patient care, 

clinical guidelines in decision making and better 

health results in older individuals with multi-

morbidity and frailty. 

 

2. Complex relationship between frailty and 

multi-morbidity 

2.1 Frailty 

Frailty refers to physiological state in which there 

is decreased physiological reverse and increased 

vulnerability due to exogenous or endogenous 

stresses that put individual with risk of decline in 

good health[6]. The manifestations of frailty can be 

in the form of sarcopenia, negative energy 

balance, and decrease tolerance for exertion and 

disease. The increased frailty ultimately leads to 

poor aging, polypharmacy, dependency, and 

frequent hospitalizations[7]. 

2.2 multi-morbidity 

Multi morbidity is referred to presence of multiple 

chronic conditions simultaneously in an 

individual. The increased multi-morbidity means 

increased disability, increased hospitalization, 

polypharmacy, and poor health outcomes[8]. 

2.3 Shared pathways and overlapping features 

of multi-morbidity and frailty 

In older adults, multi-morbidity and frailty are two 

different phenomena but they often co-exist and 

play synergistic role in ailment of the individual. 

They both share several common pathways in 

their progression and development[9].  Some 

overlapping pathways are listed below: 

Oxidative Stress 

It is the imbalance between antioxidants of 

immune system of body and free radicals. They 

play a role in the process of both chronic diseases 

and aging. The oxidative stress also plays role in 

cellular damage that led to both frailty and multi-

morbidity[10]. 

Inflammation and Immune Deregulation: 

The presence of increased inflammatory markers 

such as C - reactive protein and interleukins 

contribute to aging and progression of chronic 

diseases. The deregulation of immune system is 

also contributed to vulnerability, increased 

physical dependence and progression of chronic 

diseases. They are key contributors in the 

development of both frailty and multi-morbidity. 

Mitochondrial Dysfunction: 

The key contributor to ageing is mitochondrial 

dysfunction and is linked with cellular damaging 

and dysfunction. Mitochondria play a role in 

cellular energy production and impairment leads 

to physical frailty. It is also significant in the 

development of pathogenesis of chronic disease. 

Neuroendocrine Deregulation: 

The optimal functioning of hypothalamic pituitary 

adrenal axis is important for normal body 

functioning. Any disturbance in this axis will lead 
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to increased cortisol levels. The altered cortisol is 

observed in chronic diseases. Cortisol levels will 

also disturb the stress response system and thus 

lead to adverse health outcomes. 

Sarcopenia and muscle loss: 

Sarcopenia is observed in adults who have multi-

morbidity and frailty. Sarcopenia is a feature of 

muscle loss that is due to imbalance between 

protein breakdown and synthesis. In chronic 

disease there is muscle loss due to bed riddance 

and decrease physical inactivity[11]. 

Lifestyle influences: 

The unhealthy lifestyle and habits that includes 

sedentary behavior, alcohol consumption, 

smoking and poor nutrition contribute to 

vulnerability, dependency, multi-morbidity, and 

frailty. On the other hand, an active and healthy 

lifestyle with good dietary habits contributes to 

reduction in multi-morbidity and frailty[12]. 

 

3. Factors Contributing to Frailty beyond 

Multi-morbidity 

3.1 Functional Independence: A Key 

Determinant of Frailty 

In older adults, frailty status is greatly influenced 

by individual functional independence. Frailty is 

not only influenced by the presence of 

morbidities, but it is also affected by physical as 

well as cognitive function. The overall health is 

greatly determined by the ADLs (activities of 

daily living) and IADLs (instrumental activities of 

daily living). They play an important role in 

declining the overall mortality and frailty[13]. 

It is commonly observed that frail individuals 

have decline physical functions such as gait 

abnormality, reduced grip strength, and decreased 

mobility and bed riddance. These are attributed to 

increased chances of vulnerability to poor health 

conditions and reduced functional independence. 

Functional independence is also influenced by 

poor cognitive function, poor attention, and 

impaired memory and thus contributing to the 

development of frailty. The loss of functional 

independence is a vicious cycle making frail 

individuals vulnerable and further decline in 

optimal physical and cognitive functioning. The 

decline in physical function led to dependency on 

others, minimal social interaction, and overall 

poor health outcomes of individual[14]. 

It is essential to develop strategies to delay or 

prevent functional independence to reduce the risk 

of frailty in an individual. These strategies include 

physical rehabilitation, exercise, mobility, and 

increase physical activity that promotes balance 

and strength. Monitoring and assessment of older 

adult’s functional ability should be in medical 

assessments. Early identification and intervention 

plans delay the development of frailty of the 

patient. 

3.2 High Activity Levels: A Protective Factor 

against Frailty 

Although multi-morbidity co-exists with higher 

frailty in older adults, it is noteworthy that not all 

individuals who have chronic stresses become 

frail.  There are several other factors that are 

directly or inversely related tofrailty. One of the 

factors is the activity levels of an individual. The 

activity levels are inversely related to the 

development of frailty. Studies have shown that 

engaging in regular physical activity means is 

protective against ailment and frailty. The 

increased physical activity has good outcomes on 

cognitive function, cardiovascular health and less 

hospitalizations and bed riddance[15]. 

This protective mechanism is due to several good 

mechanisms. The high activity levels increase the 

muscle strength, functional independence, and 

minimal cardiovascular failures. These all 

mechanisms lead to better health outcomes, less 

dependency and decreased frailty.  In conclusion, 

high level of activity leads to functional 

independence, less vulnerability and decreased 

frailty[16]. 

3.3 Impact of Psychological and Social aspects 

on Frailty: 

Frailty is not only influenced by physical health 

and well- being but also determined by social and 

psychological aspects of the individual. The frailty 

of an individual is also determined by cognitive 

function, social support, and psychological well-
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being.  Psychological well-being is determined by 

emotional resilience and mental health. The 

adverse psychological outcomes such as anxiety, 

depression, and addiction are associated with early 

development of frailty. The psychological 

outcomes disturb the cortisol levels and decelerate 

physical function and increase dependency 

leading to development of frailty. On the other 

hand, positive psychological health makes an 

individual self -sufficient and decreases the 

development of frailty[17]. 

Studies have shown that cognitive function also 

plays a pivotal role in the development of frailty. 

Good memory, attention span, decision making 

keeps a person healthy. Rehabilitative activities 

that improve cognitive capacity mitigate the 

development of frailty. 

Social engagement and connections also influence 

the development of frailty. The older adults who 

have social support and mobilization with good 

health have decreased frailty. The older adults 

who have self-isolating behavior are at increased 

risk of developing frailty. Social activities 

mitigate stress and lead to good health[18]. 

3.4 Inflammatory Pathways and Frailty 

There are many factors that influence frailty apart 

from activity level, physical and psychological 

wellbeing. Development of inflammatory 

mechanisms also contributes to the development 

of frailty in older adults. Studies have suggested 

that the oxidative stress or low-grade 

inflammatory mechanisms play an important role 

in the development of frailty irrespective of 

presence of chronic multi-morbidities. The 

presence of inflammation leads to the increased 

ageing process and decrease immunity and overall 

contributing to frailty. In frail older adults, it has 

been observed that pro-inflammatory substances 

are present[19]. 

Numerous pathways are involved through which 

inflammation leads to frailty.  The pro-

inflammatory cytokines lead to muscle wasting, 

poor skeletal muscle functioning, less physical 

activity, and increased frailty. 

4. Multi-morbidity as a Risk Factor and 

warning sign 

4.1 The Role of Multi-morbidity in Frailty Risk 

The presence of multiple chronic conditions 

simultaneously is a common phenomenon in older 

adults. The presence of chronic morbidities leads 

to functional decline of individual, economic 

utilization, hospitalization, and poor health 

outcomes. Multi-morbidity leads to frailty and 

physical dependency. Studies have shown that 

increased chronic stress will lead to progression of 

frailty[20]. 

4.2 Early Intervention for Multi-morbid Frail 

older adults 

The early intervention and tailored treatment plan 

can help older multi-morbid frail individuals. The 

targeted treatment regimens will help to achieve 

good quality life and prevent worse alimonies[21]. 

The early interventions can be done in following 

ways: 

● Comprehensive Geriatric Assessment 

● Patient Education and Self-Management 

● Physical Exercise and Rehabilitation 

● Psychosocial Support 

● Medication Review and Management 

● Multidisciplinary Care Teams 

4.3 Implications for Healthcare Providers: 

The multi-morbidity and frailty in older adults 

have multiple implications for health care 

providers, some are listed below: 

● Early Identification and Assessment  

● Research and Innovation 

● Person-Centered Care 

● Education and Support 

● Collaborative Care 

● Comprehensive Management 

 

5. The Rockwood Frailty Scale: Assessing 

Functionality and Morbidity 

5.1 Overview of Rockwood Frailty Scale 

The Rockwood frailty scale is widely used for 

assessment of frailty in older individuals. This 

tool is used to provide functionality of frailty of 

older adults. This scale dissects grades of frailty 

based on individual’s frailty on dependency levels 
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and their functionality. The scale is graded from 1 

to 9. Grade 9 represents terminal patients while 

grade 1 indicates healthy adults. The Rockwood 

Frailty Scale is procured from the frailty index. 

This index is a collection of various variables or 

deficits present in individual medical records that 

includes both laboratory measures and clinical 

functional. The deficits can count as cognitive 

decline, chronic diseases, psychological factors, 

and physical impairments[22]. 

5.2 Description and Development of Frailty 

Index 

1. Comprehensive Evaluation: 

The Rockwood Frailty Index covers a wide range 

of frailty of individuals. It counts on different 

aspects that contribute to frailty.  These aspects 

include cognitive, physical, chronic, and 

psychosocial elements.  This wide range of score 

gives a more comprehensive approach in finding 

out frailty status of individual[23]. 

2. Scoring system: 

Each parameter of scale is measured based on its 

presence or absence. The higher the score is, the 

greater the frailty in an individual. The score is 

estimated to be between 0 to 1. The cut off value 

of the score is 0.7 that suggests an increase in 

mortality and morbidity of the individual. 

3. Selection of Parameters: 

The parameters or deficits are derived from 

medical records. The parameters would include 

cognitive decline such as memory problems or 

cognitive impairment, physical impairments such 

as muscle weakness or mobility impairment, 

chronic diseases such as heart disease or diabetes 

and psychosocial factors such as social isolation 

and depression[24]. It should be a set of preselected 

common deficits based on the profile of the 

community or population being tested, as this 

differs from country to country. 

3. Assessment of deficits: 

The selected deficit would be assessed on its 

absence or presence in the individual. For 

example, if one of the parameters is heart failure, 

it would be evaluated whetheran individual has 

been diagnosed with heart failure or not. 

4. Counting the Deficits: 

The deficits present in the individual will be 

counted. If deficit is present, it would be marked 

as 1 and if deficit is absent, it would be marked as 

0. 

5. Total Parameters: 

The total number of parameters that are included 

in the index would be counted. It depicts the 

number of deficits that are comprehended in the 

assessment. 

6. Calculation 

The last step is calculation to find out the frailty 

index score.  It is calculated as following: 

Frailty Index score = Number of deficits present 

in individual / Total parameters included in study 

It is important to point out that particular deficits 

included in the frailty index can be according to 

the settings and study. 

7. Quick Screening Tool: 

The Frailty Scale was developed to give us quick 

assessments for the screening of the frailty in 

individual. The scale is graded from 1 to 9. Grade 

9 represents terminal patients while grade 1 

indicates healthy adults. The frailty index needs 

more comprehensive data while Rockwood frailty 

scale is a more efficient and accessible method for 

identification of frailty. 

5.3 Application and Benefits in Clinical 

Practice 

The Rockwood Frailty Scores offers valuable 

clinical application. The clinical applications 

include early intervention, better informed 

treatment decisions, better patient outcome and 

better health outcome.  The scale helps in 

following clinical applications: 

1. Identification of high-risk adults: 

The scale depicts adults who are at risk of 

developing poor health outcomes. The adults with 

higher scores indicate that these patients have 

greater morbidity and higher frailty. Higher scores 

mean these individuals have susceptibility to 

disability, hospitalization, mortality, and 

functional decline. The early detection means, 

early intervention and better outcome of health 
[28]. 
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2. Treatment Approaches and guidance: 

The Rockwood score indicates body vulnerability, 

tolerance, strength, and inflammatory response. 

These parameters will allow health professionals 

to tailor the treatment modalities, rehabilitation 

programs and surgical considerations according to 

an older adult’s health condition. It will allow 

making informed choices and minimize the 

hazards. 

3. Communication and informed Decision-

Making: 

The score system provides a blueprint for better 

communication about the condition of patients 

among health professionals. It makes a framework 

that is comprehensive and facilitates the evidence 

of prognosis, benefits, and risks of treatment 

modalities on health of the patients. The scale 

system also makes easy communication between 

health providers and the family of the patient. 

4. Individualized Care Planning: 

The score helps in the development of individual 

care planning as per individual needs. The needs 

of individuals will enable clinicians to advise care 

as per need. The customized plans can be made 

according to the functional independence and 

chronic stress of patient[29]. 

 

Conclusion 

Multi-morbidity and frailty are closely associated 

aspects of older adult’s health. However, they 

both represent different elements of health for the 

individual. It is observed that multi-morbidity 

increases the occurrence of frailty. It cannot be 

implied that all multi-morbid older adults are frail, 

or all frail older adults are multi morbid. The 

frailty in older adults is also influenced by activity 

levels, functional independence, cognitive 

function, and psychological and social health. The 

existence of multi-morbidities is an early indicator 

of the development of frailty. Tailored medical 

treatment and rehabilitation can contribute to 

delaying the development of frailty. The 

Rockwood frailty score indicates the framework 

for assessment of both frailty and chronic stress. 

These comprehensive evaluations will lead to 

better health assessments of older adults. 
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