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Abstract
Objectives: Objectives were to study prevalence of frailty among Indian oldest old population, and to detect its
correlates. Methods: A cross sectional community based study was done including 200 healthy participants aged
≥80 years, randomly sampled from Hyderabad city in India. They completed an administered questionnaire and
physical function tests including SPPB, grip strength. Cognitive function was assessed using MMSE and depression
using GDS. Blood pressure, haemoglobin, and fasting blood sugar were measured for all participants. Frailty was
defined using Fried phenotype criteria. Logistic regression was done to identify independently associated correlates.
Results: The prevalence of frailty syndrome was 83.4% in our study population. Frailty among men was 80.3%
and among women was 84.7%, and it increased with increasing age. The independent correlates which increased
the odds of frailty were poor physical performance (SPPB) (OR: 4.21; 95%CI: 1.12-15.83), depression (OR:
3.35; 95%CI:1.29-8.73), chronic joint pains (OR:4.90; 95%CI: 1.97-12.18) and COPD (OR: 3.01; 95%CI:1.038.78), while hypertension showed inverse association (OR: 0.33;95%CI:0.11-0.94). Conclusion: The prevalence
of frailty among the oldest old is very high. Geriatric medicine protocols must include routine screening for frailty,
while also including early detection of poor physical performance, depression, COPD and osteoarthritis.
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Introduction
The number of older people, aged ≥65 years of age is
expected to rise up to 1.5 billon by the year 2050 from
current 703 million in 2019 in the world. The largest
increase is expected to occur in Eastern and South-Eastern
Asia, from 261 million (2019) to 573 million by 20501.
Global increase of oldest old persons, aged ≥80 years of
age, will be three times from 137 million in 2017 to 425
million in 2050. India will be the second largest contributor
of oldest old population to the world1. Hence it is crucial
to study health problems and correlated factors of older
population of India.
Frailty syndrome, a clinical geriatric syndrome, is
associated with high risk of adverse health outcomes in
older age2 like function disabilities, falls, mobility disabilities,
frequent hospitalization, cardiovascular diseases, diabetes,
and activities of daily living (ADL) as reported from
developed countries3. Mortality is reportedly high in frail
elders compared to non-frail elders4. Theoretically frailty
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is defined as a clinically recognizable state of increased
vulnerability, resulting from aging-associated decline in
reserve and function across multiple physiologic systems
such that the ability to cope with every day or acute
stressors is compromised5. In 2001, Fried and colleagues
have defined operational definition of frailty6. Age-related
changes to various physiological systems, particularly the

The authors have no conflict of interest.
Corresponding author: Dr. Pawan Kumar Sharma, M.B.B.S.,
M.D., Post Doc (University of Pittsburgh, NIH), Professor,
Epidemiology, Department of Community Medicine, Mediciti Institute of Medical Sciences, MIMS campus, Ghanpur, RR
district, Hyderabad, Pin: 501401
E-mail: drpawans@yahoo.com
Edited by: Yannis Dionyssiotis
Accepted 26 September 2020

JFSF | December 2020 | Vol. 5, No. 4 | 92-101 92

Frailty Syndrome and correlates in oldest old

neuromuscular, neuroendocrine and immunological systems,
are fundamental to the development of frailty7. Frailty has
been considered synonymous with disability, comorbidity,
and other characteristics, but it is recognized that it may
have a biologic basis and be a distinct clinical syndrome8.
There are no proven pharmacological interventions yet for
treatment of frailty9. Only some evidence of improvements
have been reported from physical activity intervention
studies, but more research is required to establish preventive
and therapeutic interventions. It is noteworthy that the lack
of a universal definition of frailty, underscores the difficulty in
synthesizing the intervention literature for frail adults.
Prevalence of frailty is reported as 7% to 12% in USA
in ≥65 year old and 25% in ≥85 year old age1; African
American 13%6; Mexican American 7.8%4; wide variations
have been observed in European countries from 5.8%
Switzerland to 27% in Spain10,11 high in southern than
northern European countries after adjusting to age and
sex; from 5 large Latin American and Caribbean cities the
prevalence of frailty was reported as 30% to 48%12. All
the studies reported prevalence was more in women than
men. These wide variations in the geographic prevalence
speculates that there may be difference in socio-cultural
characteristics influencing frailty10.
The data from developing countries are sparse on frailty
and its correlates. The dynamics of health changes more
rapidly in older ages of life. To our knowledge no population
based studies exploring frailty syndrome is available,
focussed on oldest old population aged ≥80 years from
India. Hence we explored prevalence of frailty syndrome and
correlated factors in this analysis. Evaluating the causes
and natural history is therefore critical for identifying newer
avenues for frailty and treatment.

Method
We enrolled 200 oldest old community-dwelling elders,
76 (38%) men and 124 (62%) women who completed
80 years of age or more, residing in south central part of
India, Hyderabad city, Telangana state, in 2017. This crosssectional research was designed to study frailty syndrome in
oldest old urban population of south India. Ethical approval
was obtained by institutional review board (IRB) of Mediciti
Institute of Medical Sciences, Hyderabad and Indian Council
of Medical Research (ICMR), Delhi. The participants were
enrolled from twelve residential townships (population
ranging from 1000-6000) of Hyderabad city. Data was
collected by trained investigator by home visits. Households
having at least one age eligible person were enlisted and
randomised with random number generator software. All age
eligible persons in the selected households were contacted
to participate in the study. Total of 218 individuals were
contacted to reach required number of 200. The participation
rate was 91.7%. Inclusion criteria were: Indian nationality,
age >80 years, living in an urban area of Hyderabad city,
possessing cognitive ability to understand the investigator’s
93

instructions, and consenting to participate; persons with
terminal illness or psychotic conditions were excluded from
the study.
We collected data using structured questionnaire and
forms prepared by adapting questions and measurement
protocols from leading international studies: Mobility and
Independent Living in Elders Study13 and the Lifestyle
Interventions and Independence for Elders14 pilot study,
WHO Study of Global AGEing and Adult Health15. Our
questionnaires included information on age, sex, marital
status, education, self-reported health status, medical
history, physical functions, chronic diseases, medication
inventory and functional disabilities. Other objective
measurements included blood pressure, anthropometry
(height, weight, waste and hip circumferences), grip strength,
cognitive function, depression, haemoglobin and blood sugar.

Definitions and Measurements
Frailty Syndrome: Frailty syndrome was measured by
Linda Fried’s Frailty Criteria6,8 which includes examining 5
phenotypic criteria: low grip strength, low energy, slowed
walking speed, low physical activity, and unintentional weight
loss. Participants meeting 3 conditions of the 5 phenotypic
criteria indicating compromised energetics were categorised
as frail participant.
Cognitive function: Cognitive function was assessed by
Mini Mental State Examination scale (MMSE)16. MMSE tests
orientation, registration, attention and calculation, recall,
language and praxis. A hindi (Indian language) version of
this tool has been tested earlier in the Indian setting and
validated. Single cut-off score <24 on MMSE was defined as
cognitively impaired.
Activities of daily living (ADLs) constituted of 6 activities
that included walking across the small room, bathing,
grooming, dressing eating, getting out of bed and using
toilet17. if any participant couldn’t do even 1 activity out if
above 6 then he was considered having poor activities of
daily living.
Depression: The depression was assessed using 15 item
Geriatric Depression Scale (GDS – 15)18. Of total score from
0 – 15, if participant gets score of >5 he was considered to
be suffering from depression.
Blood pressure: Resting blood pressure was measured
thrice with a 1 minute interval using an electronic
sphygmomanometer (OMRON HEM 7120, OMRON
HEALTHCARE Co., Ltd., Japan). Systolic and diastolic blood
pressures were recorded on relaxed calm participants in the
sitting position with their elbows raised at the level of their
heart. They were instructed to abstain from eating, drinking
alcohol or caffeinated drinks or exercise at least for 30 min
before blood pressure measurement. The average of last
two readings were used to define systolic and diastolic blood
pressures19.
Grip strength: Hand grip strength was measured
by JAMAR dynamometer using standard protocol. An
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Characteristics

Women (N=124) (% & mean±sd)

Men (N=76) (% & mean±sd)

P value

Age (mean±sd)

83.21±3.77

83.69±4.01

0.40

Living single (%)

78.9

21.1

<0.001

No schooling (%)

69.4

30.6

0.03

Basal Metabolic Index (BMI) (mean)

23.25±4.76

22.31±4.31

0.17

Not working (%)

98.4

98.7

0.70

Depression (%)

68.9

38.1

0.02

Cognitive Impairment (%)

67.9

32.1

0.01

Table 1. Characteristics of the study population.

average of the last two readings out of three on the
dominant hand was considered as the participant’s grip
strength20. It was measured in kgs and expressed in mean
and standard deviation.
Short Physical Performance Battery (SPPB): The
Short physical performance battery (SPPB) consisting of
a 4 m walk, repeated chair stands, and three hierarchical
standing balance tests, was performed. Each of the three
performance measures was assigned a categorical score
ranging from 0 to 4, with 4 indicating the highest level of
performance and 0 the inability to complete the test. A
summary score ranging from 0 (worst performers) to 12
(best performers) was calculated by adding Gait speed,
chair stands, and balance scores21.
Co-morbidities: Asthma, chronic obstructive pulmonary
disease, cardiovascular disease, renal impairment,
hypertension, diabetes, osteoarthritis, functional disabilities,
vision and hearing were self-reported in the interview. We
also measured biomarkers: haemoglobin and blood sugar.

chosen model comparison criterion, deleting the variable
that improves the model the most and repeating this
process until no further improvement was possible, to get
final set of the independent predictor variables. Variables
with P<0.05 were retained in the final model. Results of
logistic regression were expressed in odds ratios (OR)
and 95% confidence intervals (95% CI). For continuous
variables in logistic regression we expressed the OR per 1
standard deviation (SD) increase.

Statistical analysis

Prevalence of Frailty syndrome

Data was analyzed using SPSS, version 21
software (SPSS Inc., Chicago, IL, USA). Comparison of
characteristics and correlates among frail individuals and
non-frail individuals were done by using chi-square test for
categorical variables and t-test for continuous variables.
The variables those reported statistical significance (P
value <0.05) in the univariate analysis were selected
for multivariable model. We selected best fit model and
checked for collinearity among the variables before running
them in the logistic regression model. Specifically we
examined Poor vision, osteoarthritis, hypertension, COPD,
Body aches and pains, chronic joint pains, pain on standing/
sitting down, depression, poor physical performances
(SPPB), cognitive and impairment in the model, adjusting
for age and sex. We excluded low physical activity, asthma
and grip strength variables from the model due to high
collinearity. We performed backward elimination logistic
regression testing the deletion of each variable using a

The prevalence of frailty syndrome in our study
population was 83.4%, 80.3% of men and 84.7% of
the women were frail (p=0.26). The prevalence of frailty
increased with increasing age and 100% were frail above
the age of 95 years.

94

Results
Characteristics of Study population
In our study population 38.2% were men and 61.8%
were women. The characteristics of the study population are
described in Table 1. The mean ages and BMI of women and
men were similar. A significantly higher proportion of women
were living single, had no schooling, suffered with depression
and impaired cognition, compared with men (p<0.05).

Correlates of frailty
The frail individuals were older, shorter, lighter, having
a lower BMI than their non-frail counterparts, but the
differences were not significant (Table 2). A significantly
greater proportion of those having frailty had poor vision,
osteoarthritis, hypertension, COPD, body pains, chronic joint
pains, asthma, low physical activity compared with non –
frail (p<0.05). The frail group had more depression, low grip
strength, poor SPPB, impaired cognitive function compared
with the no frailty group (p<0.01) (Table 2).
Upon logistic regression, the independently associated
correlates of frailty were poor SPPB (OR: 4.21; 95%CI: 1.12-
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Frail individuals
(N=166) (% &
mean±sd)

Total (N=200) (% &
mean±sd)

P value

82.69±3.46

83.46±4.01

83.34±3.93

0.31

Height (cm) (mean)*

156.72±11.19

153.96±9.56

154.35±9.82

0.71

Weight (kg) (mean)*

60.07±4.77

56.63±35.76

57.12±33.59

0.62

Characteristics & Correlates

Non – Frail individuals
(N=34) (% & mean±sd)

Age (years) (mean)*

Demographic

BMI (kg/m ) (mean)*

24.19±3.99

22.67±4.67

22.88±4.60

0.11

Marital status (single) (%)

54.5

63.9

62.3

0.20

No education (%)

39.4

52.1

50.0

0.12

2

Medical history & Chronic diseases
Poor self-reported health

29.4

23.5

24.5

0.29

Smoking (%)

34.4

35.5

35.0

0.50

Alcohol (%)

29.4

30.7

30.5

0.54

Poor Vision (%)

47.1

67.5

64.0

0.02

Osteoarthritis (%)

26.5

46.4

43.0

0.02

Stroke (%)

11.8

3.6

5.0

0.06

Hypertension (%)

79.4

61.4

64.5

0.03

Cardiovascular disease (%)

85.3

90.4

89.5

0.27

Chronic Obstructive Pulmonary Diseases
(COPD) (%)

17.6

36,7

33.5

0.02

Diabetes (%)

20.6

21.5

21.3

0.55

Body aches and Pains (muscular) (%)

60.6

80.7

77.4

0.03

Low physical activity (no exercise/no sports)
(%)

70.6

93.4

89.5

0.001

Asthma (%)

11.8

26.5

24.0

0.04

Falls (%)

26.5

38.8

36.7

0.12

Chronic Joint pains (%)

47.1

81.3

75.5

<0.001

Pain on Long standing (%)

73.5

84.3

82.5

0.10

Pain on standing or sitting down (%)

58.8

77.7

74.5

0.02

Objective measurements
Depression: >5 (GDS-15 point scale) (%)

20.6

58.4

52.0

<0.001

Grip strength - kg (mean)*

7.56±10.33

4.54±6.45

5.06±7.31

0.02

Low Grip strength – kg (%)

70.6

98.8

94.0

<0.001

Poor Short Physical Performance Battery
(score ≤ 9) (%)

79.4

97.0

94.0

0.001

Impaired Cognitive function (MMSE <23) (%)

47.1

69.9

66.0

0.01

Systolic Blood pressure (mmHg)(mean)*

145.68±24.07

142.52±25.05

143.05±24.85

0.52

Diastolic blood pressure (mmHg)(mean)*

84.41±14.76

82.21±12.21

82.15±12.61

0.30

Table 2. Characteristics and Correlates of Frail and Non – Frail individuals.

15.83), depression (OR: 3.35; 95%CI: 1.29-8.73), chronic
joint pains (OR: 4.90; 95%CI: 1.97-12.18) and COPD (OR:
3.01; 95%CI: 1.03- 8.78). Hypertension was negatively
associated (OR: 0.33; 95%CI: 0.11-0.94). (Table. 3)
95

Discussion
We found a prevalence of 83.4% frailty syndrome
in our oldest old population; 80% among men and 85%
among women. The global prevalence of frailty among
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Correlates

Odds Ratio (OR)

Short Physical Performance Battery (SPPB)***

95% Confidence Interval (95% CI)
Lower

Upper

4.21

1.12

15.83

Depression (%)***

3.35

1.29

8.73

Chronic Joint pains (%)***

4.90

1.97

12.18

Hypertension (%)**

0.33

0.11

0.94

Chronic Obstructive Pulmonary Disease (COPD)(%)**

3.01

1.03

8.78

Backward stepwise logistic regression: **p<0.05; ***p<0.01.
Table 3. Logistic regression predicting odds of having frailty by risk factors.

octogenarians is reported much lower at 23%22. Overall,
the few independent studies on community dwelling oldest
old reported lower prevalence of frailty than ours; 20.5%
in Spain23, 28% in California (among ages 90+ years)24,
19.5% in Jerusalem25, 21% and 34% (among 90-94
years and 95 years +) in Ireland26, 34.9% in Japan27, and
39.8% in Brazil28. Most of these studies used the frailty
phenotype criteria. Most studies on frailty on community
dwelling elderly population aged 55 years and older, using
varied frailty measurement criteria, reported prevalence
rates ranging from 9.9% in developed countries29 to
5.4-44% in developing countries30. A study from Brazil
reported higher frailty, 65.2% among individuals aged 80
years and older31.
We attribute our high frailty prevalence to higher levels of
low education, low physical activity and lower working status
of our population in addition to poor nutrition. A recent study
from Thanjavur district of south India also showed that lower
education, lower physical activity, and lower working status,
higher age increases the odds of frailty in older individuals71.
Although their study population was younger than ours i.e.
≥60 years of age, but they also reported higher prevalence
of frailty compared to age matched population from other
parts of the world. Other studies also reported lower
levels of physical activity and working status in our older
population16,21. Our high prevalence of frailty may also be
explained by varying lifestyles, health statuses, demographic
and socioeconomic characteristics across countries as well
as lower life expectancy in India.
The prevalence of frailty among women and men was
alike in our study. Some others have mirrored this finding
showing no difference in frailty prevalence by gender23,32.
Global literature, however abounds with findings of women
being more commonly frail than men33,34. Alvarado33
and colleagues used a life course design to explain that
women had more likelihood of frailty than men due to lack
of schooling, a manual occupation, being a housewife, and
perceived economic hardship later in life. They further
discussed that social and chronic conditions did not
totally explain the higher odds of frailty in women, thereby
96

suggesting the presence of unmeasured underlying factors
such as differences in biological factors, muscle strength,
and other life-course exposures including low food intake
and poor nutrition because of lack of social support and
networks, low rates of physical activity related to lack of
physical activity at younger ages, poorer perception of
health, lack of self-sufficiency, and greater exposure to
unsafe neighborhoods. Mitnitski et al.34 used a novel theory
of accumulated deficits to explain the increasing risk of
frailty in community dwelling elders wherein a frailty index
was constructed as a proportion of all potential deficits
(symptoms, signs, laboratory abnormalities, disabilities)
expressed in a given individual. Their model also showed that
at given age, women were frailer. Since women live longer
and generally have a larger number of comorbidities35 a
higher prevalence of frailty is expected among them.
Among functional parameters assessed, SPPB was
independently associated with frailty in our population,
posing a four folds increase in risk. Frail individuals have
lower physical and muscular performances. Previous studies
have shown associations between frailty and lower levels of
lower limb muscle strength36. Moreover, SPPB is commonly
used as a indicator of frailty37; whereby the high prevalence
of frailty in our population detected using frailty phenotype
criteria explained and justified a strong association with
poor SPPB. We could not find any studies that showed this
association specifically among the oldest old. Fried et al.
theorized the loss of the muscle mass playing an important
aetiologic role in the frailty process of elderly subjects8.
Sarcopenia is frequently associated with poor endurance,
physical inactivity and slow gait speed38,39. It is plausible
that the oldest old, as a consequence of ageing, have greater
sarcopenia compared with the younger elders, thereby
having poorer SPPB scores and higher frailty.
Independently associated clinical parameters included
depression, joint pains and COPD. Depression was
associated with a 3 folds risk for frailty. Previous literature
has also consistently reported this relationship between
frailty and depression28,40. It has been earlier suggested that
this association might be linked to characteristics present in
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both conditions, such as inactivity, weight loss, low level of
physical activity and exhaustion40. Others have suggested
a complex and two-way causal nature between frailty and
depression, that needs further exploration. While on one hand
the presence of depressive symptoms may constitute a risk
factor for this syndrome with changes in behavior, activity
level or social commitment contributing to the decline of one’s
functional state and frailty, often referred to as ‘psychosocial
frailty’ 41. Depressive symptoms on the other hand, may
represent the early manifestation of frailty, worsening one’s
mood and depression due to the syndrome42. Researchers
have also suggested a considerable overlap between these
two conditions28,43. A recent systematic review on cooccurrence of depressive sysptoms and frailty among elderly
aged 55 years and older, indicated a prospective relationship
between depressive symptomatology and increased risk of
incident frailty44.
Chronic joint pains were independently associated 4
folds with frailty in our study. Earlier studies on elderly
corroborated with this finding of ours. The EPOSA study
from six European countries on 2,455 individuals aged
65-85 years showed odds of frailty 2.96 (95 % CI:2.114.16) as high among OA individuals than those without.
They further found the association to strengthen with
increasing number of joints involved than with individual
joints45. In another independent study with more than 52%
participants aged 80 years and above, Coelho et al. showed
that pain predicted physical frailty; through mechanisms that
were linked to mobility limitations, fatigue, disturbed sleep
and decreased nutritional intake46. Some hypothesized that
frailty is associated with physiological changes (in brain,
immune system, endocrine system, skeletal system) which
could alter pain perception or exacerbate pain in an older
person47. Data on chronic pain and frailty among community
dwelling elderly are very limited48,49 and missing for 80
years and older population. These limited studies showed
older people reporting pain to be statistically more likely to
be frail. The direction of the relationship however, couldn’t
be affirmed due to the lack of prospective data. Additionally,
these conditions may overlap considerably, indicating that
somatic complaints are symptoms of diseases associated
with the frailty syndrome50.
Frailty in our population was also independently
associated 3 folds with COPD. Of the very few studies to
elaborate on similar association, the Rotterdam study found
elderly participants (having mean age 74 years) with COPD
showed a more than twofold increased prevalence of frailty
(odds ratio 2.2, 95% CI: 1.34-3.54). A recently published
meta-analysis on relationship between COPD and frailty
among older adults including 27 studies found that patients
with COPD had a two-fold increased odds of frailty (pooled
OR: 1.97; 95% CI: 1.53-2.53). Three longitudinal studies
included in the review suggested a bidirectional association
between COPD and frailty51. This association is biologically
plausible, since complex age related changes occur in the
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ageing lung characterized by a decline in FEV1, a reduction
in muscular strength and an increase in inflammatory cells
in bronchial tissue; these changes are aggravated in frail
individuals. Furthermore, the predilection for managing
COPDs with steroids predisposes ageing individuals to
steroid related multi morbidities and resultant frailty52.
Hypertension emerged as negatively associated with
frailty upon logistic regression. The protective effects of
hypertension on cardiovascular and all cause mortality has
been shown earlier among the oldest old populations53,54.
Wong et al. also similarly noted that cross-sectional analysis
could not fully exclude the possibility of reverse causation
for hypertension and frailty55, with many observational
studies indicating weaker associations of blood pressure
with CVD in older individuals compared with the middle
ages. Our population was however, much older compared
with these studies. These earlier findings and the HYVET
study recommendations later56 questioned the effect of
antihypertensive treatment and the ideal blood pressure
goal of treatment in the frail elderly57. De Sousa et al., in
their frailty prediction model for Brazilian oldest old, failed
to find an association with cardiovascular diseases, inspite
of CVD being the most commonly reported disease and
antihypertensive being the predominant medications58.
The mechanisms for negative association of hypertension
with frailty, or conversely, positive association of low
blood pressure with frailty among the oldest old were well
debated59. Few studies proposed that older or frail elders
were more likely to have chronic health conditions resulting in
low blood pressure60. Others explained this association with
increased vascular stiffness resulting from atherosclerosis,
arterial calcification, endothelial dysfunction, and smooth
muscle cell fibrosis leading to isolated systolic hypertension,
more pronounced on the frail oldest old61.
We showed that frailty was significantly associated with
cognitive impairment upon univariate analysis. Studies
on ageing and frailty have reported this association very
often62,63. In a comparative study, Marcucci et al. showed a
5 fold odds (OR=5.15, 95% CI=2.58–10.26) of mortality
among the frail oldest old women with cognitive decline
compared with the younger elderly (relatively healthy)
without cognitive impairment64. The characteristic structural
and physiological changes in the brain associated with
ageing, which place disproportionate stress on neurons with
high metabolic demands, such as the hippocampal pyramidal
neurons that are important mediators in pathophysiology of
cognitive decline65,66, explain this association. Additionally,
several factors that are related to physical frailty also are
related to cognitive impairment, including inflammatory
markers, diabetes, congestive heart failure, and stroke. In
our population, however, most of these factors did not show
any association, barring pain on movement which underlines
inflammation. Interestingly, stroke showed an inverse
relationship with frailty that was nearly significant in this
population. These inverse associations with cardiovascular
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parameters (hypertension and stroke) lead us to hypothesize
that cardiovascular factors may protect the oldest old
Indians against frailty. Moreover, it may be assumed that
frail elderly who have survived the age of 80 years may have
several other compensatory mechanisms in place that mask
the risk posed due to adverse cardiovascular events. This
remains amenable to testing using more objective criteria
and possibly biomarkers67, since the phenotypic criteria
(based on measures of mobility and motor performance)
used in our study were not derived from stroke patients (who
were originally excluded from the CHS).
We also found an association between frailty and low
vision, which has been reported earlier by very few studies.
One Chinese study reported low vision to be an independent
predictor of frailty among elderly aged 60 years and older.
They attributed the association to the increased risk of
falls and fractures leading to frailty, consequent to visual
impairment68. Lang et al. described sensory impairment in
relation to and as a manifestation of frailty earlier69. This
relationship may be independent due to ageing impacting
both physical frailty and visual impairment consequent to
degenerative conditions including cataract formation.
All the positive associations of risk factors with frailty
in our study point to the chronic nature of these diseases
which call for early detection and control. Additionally, it is
worthwhile to note that most of these conditions are not
treated appropriately, and elderly continue to survive in
the absence of medical care. The draft National Program
for the Health Care of the Elderly (NPHCE)70 has attempted
to identify some of these problems at grass root level but
focused interventions on frailty seem missing. Developed
countries, on the contrary have already identified frailty as a
major problem, with guidelines for preventive interventions
instituted. For instance, the revised contract for General
Practitioners in the UK for 2017–18 includes advice for
frailty screening of older people using electronic frailty
questionnaire and advocates strategies for annual review
of medication for frail older people55. Such screening
may include opportunities to review lifestyle advice and
medication to optimise control of risk factors, CVD risk
factors in particular, for prevention of disability and death
in frail older people. Similarly, Arantes P et al.72 in their
systematic review have compared and verified the effect
of seven different types of interventions namely, 1) muscle
strengthening; 2) exercises for muscle strengthening,
balance, coordination, flexibility, reaction time and aerobic
training; 3) functional training; 4) physical therapy; 5) athome physical therapy; 6) environment adaptation and
prescription of assistive device; 7) water exercise. de Labra
et al.73 also reported the benefits of exercise interventions
in their systematic review that included studies on
multi-component exercise interventions (aerobic and
resistance training not coexisting in the intervention),
physical comprehensive training, and exercises based
on strength training, compared with a control group
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receiving no treatment, maintaining their habitual lifestyle
or using a home-based low level exercise program. The
benefits reported in the review ranged from positive
impact of exercise interventions on falls, enhancements
in several measurements of mobility, enhanced balance,
and functional ability, increases in muscle strength,
improvements in body composition, and improvement
in frailty. They however, concluded that though exercise
interventions had demonstrated improvement in different
outcome measurements in frail older adults, there were
large differences between studies with regard to effect
sizes, thereby inconclusive regarding an optimal program.
We recommend further studies of similar kind from
different regions that can reflect the actual burden and
the presumed effect of interventions for frailty prevention.
We further recommend that the current geriatric
medicine protocols include multidisciplinary- groupbased rehabilitation interventions in order to reduce the
progression and the impact of frailty in this population. The
current geriatric medicine protocols of the country should be
revisited to address these problems using active ageing and
rehabilitation medicine for elderly74-76.

Strengths and limitations
The major strength of this study is the large number of
community dwelling participants, aged 80 years and older
used to estimate the prevalence of frailty, which provides a
stable estimation of prevalence. This is by far, the largest
study in India, and in South East Asia, to use the phenotypic
definition of frailty to analyze prevalence in this age group,
allowing further analysis according to age and sex specific
groups. The sample of 200 participants from South India
however, may not sufficiently reflect the burden in rural
parts of the country, and surrounding states and countries
with varying population characteristics and health services.
We did not calculate required sample size to state the risk
factors due to absence of comparative literature. A post
hoc power analysis showed that the included number could
detect the prevalence and correlates with sufficient power of
more than 90%.

Conclusion
Prevalence of frailty was very high in our oldest old
population. Frailty was similar in women and men in our
population. The independent positively associated correlates
of frailty-poor physical performance, depression, COPD and
chronic joint pains were chronic health problems of the
oldest old, which suggest the need for early detection and
prevention measures in order to control frailty. The current
geriatric medicine protocols of the country should be revisited
to address these problems using a holistic approach.
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