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Abstract

Human ageing has been observed as a progressive decline in both the physical
and psychological functioning and consequently a growing health care burden
on the society. Elderly population in India is also exponentially increasing.
To understand diverse nature of human ageing, researchers have studied and
explained variety of dimensions and concepts related to ageing. The Frailty is one
of those important concepts of age related phenomenon. It is a multidimensional
complex geriatric syndrome. This article highlighted that frailty syndrome is an
evolving concept for India and it is still much less explored. Higher prevalence
is reported from India, particularly from elderly women of rural areas and it is
associated with several physical, psychological and social factors. In India, it is
the high time to increase the awareness of early reorganization and subsequent
prevention of frailty syndrome to reduce the expenses of healthcare in future. This
review article discusses the concept, definitions and most used diagnostic tools
of frailty, formal work on frailty instrument in India and the present scenario of
frailty syndrome in Indian ageing population.
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Introduction

he population of aged individuals around the world is rapidly

growing. The increase in ageing population was mostly seen in
developed countries, but now the developing countries are going
to see the greatest change in the numbers of the aged (UN, 2013). In
2015, nearly 508 million ageing population of Asia, represent 56% of
the global older population, the share projected to increase to 60% in
2030 (UN, 2015). The United Nation describes a country as “Ageing’ or
‘Greying Nation” when the proportion of people over 60 years reaches
7% of the total population (Chakrabarti and Sarkar, 2011). India has
already reached 8.6% by 2011 and is expected to reach 20% in 2050
(MOSPI, 2016).The number of life expectancy at birth in this country is
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increasing, but it is not necessary that there should be a rise in healthy
and work capable life. In India, average life expectancy which used to
be around 66 years in 2013, steadily climbed to 68.3 years in 2015. In
terms of healthy life expectancy at birth, it was only 59.5 years in 2015
from 58 years in 2013 (WHO, 2015; 2016).

Many serious public health problems are related to the later years of
life, and one of the most challenging issues for gerontologists is the
‘frailty syndrome’. The Frail is someone who is weak, feeble, sickly,
and it highlighted the need of effective treatment (Brown et al., 1995).
The term Frailty defines about the state of vulnerability which can
relate to the loss of physical, psychological and/or social domains and
it is associated with several adverse conditions like cognitive decline,
disability, falls, hospitalization and even death (Fried et al., 2001; Sacha
et al., 2017). This accumulated effects of several impairments makes
‘frailty” as a geriatric ‘syndrome’ (Bergman et al., 2007).

In India, this geriatric multisystem syndrome is still much less explored.
But in view of forthcoming demographic changes in the country, there
is an urgent need for prospective research studies on geriatric health.
Study on frailty syndrome could be a landmark to understand new
prospects for prevention and promotion of health as well as improved
care of aged people. This will also help to create a database for the
policymakers to facilitate planning and intervention policies among
the aged population of India. In view of the above, a narrative review is
attempted to document excites knowledge and also to incorporate new
materials to the existing understanding of frailty on ageing population
of India. There are three sections: First, brief review of the concept and
definitions of frailty. Second, discussion on most used diagnostic tools
of frailty syndrome and also formal work on frailty instrument in India.
Finally, present facts of frailty syndrome in Indian older adults.

Concept and definitions of frailty syndrome

In 1968, the concept’frailty’ appeared for first time in aresearch literature
of O’Brien and colleagues. Their cross sectional study oncommunity-
dwelling older adults outlined the development of frailty as an extreme,
disproportionate reaction of aged to adverse events (Zaslavsky et al.,
2013). Later, Woodhouse et al. (1988) proposed a definition of ‘frail’
aged based on the ability to perform activities of daily living and the
other functional activities. Then the term ‘frail elderly” has been placed
in the Medline Medical Subject Heading (MeSH) in 1991 and is defined
as “older adults or aged individuals who are lacking in general strength
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and are unusually susceptible to disease or to another infirmity” (Bergman
et al., 2007). But presently (2018) in MeSH, the term ‘frail elderly” has
been replaced by the term ‘frailty’, and now it is defined as “A state of
increased vulnerability to stressors, following declines in function and reserves
across multiple physiologic systems, characterized by muscle weakness;
fatigue; slowed motor performance; low physical activity; and unintentional
weight loss”.

After 1991, several definitions were used to identify frailty. Each of
them has its own advantage and disadvantage. John Broclehurst
developed a dynamic model of frailty in 1992, which was elaborated
by Duncan Robertson (Powell, 1997). This model explains a complex
interplay of medical and social aspects of an aged. It was added the
importance of controlling the balance between assets (health, functional
capacity, a positive attitude toward health and other resources like
social, spiritual, financial and environmental) and deficits (ill health,
disability, dependence, burden on caregiver) to live independently in
the community (Rockwood et al., 1994).The World Health Organization
conducted a meeting of the ‘Clinical Consortium on Healthy Ageing’
with the focal topic of ‘frailty and intrinsic capacity” at Geneva,
December 2016. They defined frailty as “a clinically recognizable state
in which the ability of older people to cope with every day or acute stressors
is compromised by an increased vulnerability brought by age-associated
declines in physiological reserve and function across multiple organ systems”
(WHO, 2017).

However, there are conflicting views between different scholars, the
operationalization of any particular definition has not yet accepted
globally at this stage. The definition of the frailty also depends greatly
on how the definition is to be used. The clear idea about the concept
‘frailty’ is needed to maintain and improve health services, while
limiting the growth of health care expenditure (Markle-Reid and
Browne, 2003).

Measuring frailty of the elderly

Major difficulty in the study of frailty syndrome is the absence of
standardized screening tool. Buta et al. (2016), identified 67 instruments
for screening frailty syndrome; of these, nine were highly-cited (=200
citations) (Buta et al., 2016). The most used and validated criteria are
Physical Frailty Phenotype(Fried et al., 2001) and Frailty Index(Mitnitski
et al., 2001). Frailty Phenotype model defined frailty as the display of
three or more out of five physiological deficits (e.g. muscle weakness,
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low gait speed, unintentional weight loss, exhaustion, and low physical
activity). From this, Fried et al. (2001) introduced the operational (rule
based) definition of frailty. The Frailty Index or Deficit Accumulation
Model is based on the number of health deficits present in an individual
divided by the total number of deficits considered (Mitnitski et al.,
2001). These deficits were defined as symptoms, signs, disabilities, and
wide range of diseases.

Buta et al. (2016) explained Frailty Phenotype Scale as the most
commonly used tool for the assessment of risk factors, etiology of
frailty, methodological purpose, to find out the biomarkers of frailty,
prevalence estimation, as inclusion or exclusion criteria, guide for
clinical decision making and for intervention. It is observed that, till
2017 the citation for ‘Physical Frailty Phenotype” is about 8750. But
the extensive use of a diagnostic tool is not sufficient to recommend
it as the most applicable; rather the purpose of study, validity of the
constructs, and feasibility is also important to consider any tool as an
appropriate instrument for the community (Buta et al., 2016). It is also
evident that both the Frailty Phenotype scale and Frailty Index scale
cannot be considered as equivalent. Frailty Phenotype scale is more
unidimensional approach, because it is only based on physical and
biological dimension. But Frailty Index is a multidimensional approach,
as it is based on the analysis of interactions among various domains:
physical, psychological and social (Sacha et al., 2017). Also, the frailty
phenotype can be applied at the first contact with subject, but frailty
index need a preliminary clinical evaluation (Cesari et al., 2013).

In India, Chatterjee et al. (2014) developed a simple diagnostic criterion
as ‘New Indian Frailty Criteria’ for frailty syndrome in Indian aged
population. This includes a set of major (slow gait speed, 1kg arm lift
for 30s and standing from chair without any support in 30s), minor
(questions related to energy, mood and nutritional assessment about
last one month) and essential (increased IL-6 level) criteria. The
essential criteria, Interleukin-6 (IL-6) is one of the main signaling
pathways modulating the complex relationship between ageing and
chronic morbidity (Maggio et al., 2006). But the availability and cost
of this, makes the scale difficult to apply it to larger community level
population. Otherwise this scale can give a potential physical and
mental performance based score with biological markers of frailty
for the country. Kumar S. (2017) explained the necessity of frailty
assessment tool for aged community dwelling population in India.
He explained the importance to identify the pre-frail aged population
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in community level, because it can also help to deliver intervention
programme to frail aged in the clinical setting. He highlighted the need
for more research to find out a better and simple diagnostic tool for
frailty in India, especially for rural India.

Indian frailty scenario

In Western countries, the number of elderlies estimated as frail has
ranged from 4% to 10% in the United States, 6.5% in Italy, 7% in France,
8.1% in the United Kingdom (using Frailty Phenotype Scale) (Nguyen
et al., 2015). But, there have been very few studies about frailty in
developing country like India. The largest and most comprehensive
study on frailty in India was conducted by WHO’s Study on global
AGEing and adult health (SAGE) 2007-08 (Biritwum et al., 2016). They
explained that, the age-standardized prevalence of frailty in India has
the highest (56.9%) among the six low and middle income countries
(China, Ghana, India, Mexico, Russia and South Africa). Women
generally had higher frailty prevalence, and the gap between the sex-
specific prevalence is also wider for India. 47% of older men and 67%
of older women in India were categorised as frail (using Frailty Index).
So, it highlights the necessity to identify the needful target groups as
well as importance to focus on the need for more research studies in
the country. Chaudhary and Arokiasamy (2017) used the SAGE data to
understand the frailty scenario of the six states of India. They highlighted
that West Bengal has the highest mean frailty score compared to other
states of the country, and the rural residents have higher chance of
being frail than urban. Except for this multicounty data, two cross-
sectional studies were also conducted on a small community of the
Pune city of Maharashtra and the Palwal Village of Haryana (Using
modified Frailty Phenotype Scale) (Kashikar and Nagarkar, 2016; Das
and Chandel, 2018). They also observed the high percentage of frailty
in the older adults, and it ranges between 26-31.1%.

The WHO'’s SAGE data highlighted that frailty is highly associated
with ageing and both the education and income are protective factors
for frailty syndrome in India (Biritwum et al., 2016). This data also
supports a significant role of frailty as a predictor of depression in older
Indian population (Agarwal et al., 2014). Chaudhary & Arokiasamy
(2017) explained the increase of frailty syndrome and the decrease of
quality of life with the increasing age for all the states of India, and
it was more frequent in women. The developing frailty syndrome in
the low income setting is challenging and raises public health concern
for the country. Frail individuals were more likely with co-morbidity,
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poly-pharmacy and functional disability in comparison to pre-frail
and non-frail individuals (Kashikar and Nagarkar, 2016). In India, it
is also associated with longer hospital stay and increased mortality in
hospitalized older patients. Khandelwal et al. (2012) found that 33.2%
of the older hospitalized older patients were frail. Chaudhury, M.
(2017), tried to find out the association of food insecurity with frailty
among older adults of the country, by utilizing the data of WAVE 1
of WHO SAGE 2007. She found that 16.05% of the older individuals
were food insecure and the chances of being frail are higher for them.
Nutrition need for older population is different from people in younger
age group. Thus, this study hypothesized that food insecurity in Indian
older population could lead to the development of other symptoms of
frailty. In India, frail people is also increasing the risk of disability and
death, because they do not have the reserves to respond and adequate
resources to maintain homeostasis (Yeolekar, 2005). The country had the
highest percentage of older adults having both the disability as well as
frailty (Biritwum et al., 2016). Moreover, frailty syndrome is associated
with several age related morbidities and it adds on to the burden of the
diseases on making them dependent for their basic activities of daily
living and detreating overall quality of life (Sahaheen et al., 2016).

Frailty syndrome is an evolving concept for India. Recently, the Indian
Academy of Geriatrics organised their annual conference in All India
Institute of Medical Sciences, New Delhi, 2017. In this conference a
whole session was devoted to the discussion on the notion of ‘frailty
syndrome’. On the other hand, the concept of frailty and its association
with socio-economic gradients among older adults also discussed in
15th Annual Conference of Indian Association of Social Science and
Heath 2017. Further studies are needed, because the country needs
proper strategies to develop awareness for this forthcoming public
health challenge.

Conclusion

Despite increasing worldwide studies on frailty syndrome, there
has been lack of information in India. The country is witnessing the
demographic and epidemiologic transition, which highlights that it
is obligatory for the policy makers to have the clear idea about this
multidimensional geriatric condition. Conceptualization of frailty will
also help improve the quality of life of ageing population and reduce
expenses for their health care in the future. This review identifies
that the prevalence of frailty syndrome in India is high and it has an
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association with several age related adverse conditions. It identifies the
need of country specific diagnostic tools for frailty syndrome. Early
detection is needed for timely intervention and to maintain healthy
life. This study recommends interdisciplinary and inter-sectoral (i.e.,
community dwelling, hospitalized and institutionalized etc.) research
studies on ‘frailty syndrome” to confront this next major epidemiologic
challenge for elderly health in India.
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