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Ab s t r ac t
Aim and objective: This study is aimed to evaluate the prevalence of chronic diseases and frailty which can inform the next generation of 
models to understand frailty as an emergent property in a complex adaptive system.
Materials and methods: A cross-sectional observational study was planned to evaluate chronic diseases and frailty upon 200 patients of more 
than 60 years of age. Patients were evaluated for having frailty syndrome by frailty-defining criteria as defined by Fried and colleagues, along 
with the presence of some chronic diseases.
Results: The mean age of patients was 71.61 ± 6.65 years and 76.5% of the study population were male. Weight loss, exhaustion, low physical 
activity, slowness, and reduced grip strength were seen among 40, 28, 11.5, 17.5, and 49.5% of the patients, respectively. It was observed that 
78 (39.0%), 74 (37%), and 48 (24%) patients were in nonfrail, prefrail, and frailty group, respectively. Also, 73.5% of the total study population
had at least one chronic disease and 33 (16.5%) patients had more than two chronic diseases. Chronic diseases were mostly present among
the frail group.
Conclusion: Frailty syndrome was very common among the elderly population in our study. Hypertension, diabetes, and osteoarthritis were 
the commonest comorbidities in the geriatric population of our study.
Keywords: Chronic disease, Diabetes, Frailty syndrome, Hypertension.
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In t r o d u c t i o n
Geriatric medicine is a branch of medical science dealing with 
clinical, medical, social, preventive, rehabilitative, and psychological 
aspects of illness in elderly individuals. In India, 60  years and 
above are considered as the geriatric age-group. Elderly people 
frequently suffer from chronic diseases, such as hypertension, 
ischemic heart disease, diabetes mellitus, chronic kidney disease 
(CKD), osteoarthritis, depression, hypothyroidism, etc., resulting in 
an increment of morbidity and mortality.

Frailty is defined as a common clinical syndrome in older 
individuals with reduced physiological reserve and function 
across various organ systems, resulting in loss of physical and 
mental performance and decreased ability to cope with everyday 
or acute stressors.1,2 Frailty involves a complex proinflammatory 
condition characterized by multisystem dysregulation, such 
as the immunological, neuroendocrine, and neuromuscular 
systems, leading to altered homeostatic capacity and augmented 
susceptibility for subsequent morbidity and mortality.3

Fried and colleagues proposed phenotypic criteria for frailty 
syndrome. Those individuals who meet at least three of the five 
criteria are considered frail, while those individuals who meet two 
criteria out of five are considered prefrail, a state between robust 
and frail.4 Frailty-defining criteria proposed by Fried and colleagues 
have been described in Table 1.

So, to keep the elderly healthy apart from chronic diseases, 
early detection of frailty and detection of prefrailty are necessary. 
The surrogate endpoint markers are elevated proinflammatory 
cy tokines and chemokines like tumor necrosis factor-α  

(TNF-α), interleukin-6 (IL-6), and acute-phase inflammatory proteins 
like C-reactive protein (CRP)5–9; reduced IGF-1, sirtuins, albumin, 
leptin, and DHEAS10; and perturbed neutrophil, monocyte, and 
white blood cell distribution11,12 which indicates dysregulation of 
multiple systems in frailty. Frailty syndrome is itself an independent 
predictor of mortality as advanced age is a risk factor for various 
adverse health consequences, including disability, falls, fractures, 
and delirium, resulting in poor standards of living. The majority of 
the medical care services like emergency visits and hospitalization 
are availed by older adults and the healthcare costs of frail adults 
are manifold higher than their nonfrail counterparts as shown in 
multiple cohort studies.13–17 To sum up, frailty is associated with 
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The presence of chronic diseases was assessed on the basis 
of thorough history taking and the following parameters: blood 
pressure, geriatric depression scale (short form), complete blood 
counts, fasting plasma glucose, electrolytes, renal function tests, 
thyroid function tests, electrocardiogram, and stress testing or 
coronary angiography reports which were already available with 
the patients.

Re s u lts
Our study population was 200 and all were more than 60 years of 
age. The mean age (mean ± SD) of patients was 71.61 ± 6.65 years 
with a range of 61.00–90.00 years and the median age was 69 years. A 
higher proportion of 153 (76.5%) patients were male. Total 80 (40.0%) 
patients were found to have lost their weight. It was found that 56 
(28.0%) patients were having exhaustion. It was observed that 23 
(11.5%) patients were in low physical activity. In this study, 35 patients 
(17.5%) out of 200 were having slowness. It was noted that 99 (49.5%) 
patients out of 200 were weak (reduced grip strength). It was found 
that 48 patients (24.0%) out of 200 were frail (meeting three out of 
five criteria). In this study, it has been seen that 78 (39.0%), 74 (37%), 
and 48 (24%) patients were in the nonfrail, prefrail, and frailty groups, 
respectively. Also, 11.6, 19.7, 22.5, 25.6, and 70.6% of frail patients 
were in 61–65, 66–70, 71–75, 76–80 years, and more than 80 years 
age-group, respectively. Also, 48.9% of the total 47 female patients 
and 16.3% of the total 153 male patients were found frail. It has been 
noticed that 73.5% of the total study population had at least one 
chronic disease and 33 (16.5%) patients had more than two chronic 
diseases. The prevalence of chronic diseases and nonfrail, prefrail, 
and frail subjects have been represented through two pie diagrams  
(Figs 1 and 2). The frequency and percentage of chronic diseases 
along with their distribution among the nonfrail, prefrail, and frail 
population have been depicted in Table 2. The distribution of the 
numbers of chronic diseases among the nonfrail, prefrail, and frail 
population has also been depicted in Table 3.

Di s c u s s i o n
This study of 200 geriatric patients will add to the available evidence 
of the prevalence of frailty syndrome and chronic diseases. The age of 
the study sample ranged from 61 to 90 years. The total study sample 
comprised 153 (76.5%) males and 47 (23.5%) females. The age-group 

increased health consciousness, loss of adaptive capabilities of 
the body and decreased resistance to adverse life events, a decline 
in living standards, and a decreased chance of survival in older 
adults.18–20

In this study, we have tried to detect and evaluate the 
prevalence of chronic diseases and frailty in the elderly.

Mat e r ia  l s a n d Me t h o d s
A cross-sectional observational study was planned, after 
institutional ethics clearance, to evaluate the prevalence of chronic 
diseases and frailty upon 200 patients of more than 60 years of age 
attending the Medicine Outpatients Department and Geriatric 
Clinic of a tertiary care center between April 2018 and September 
2019. Patients were evaluated for having frailty syndrome by frailty-
defining criteria as defined by Fried and colleagues, along with the 
presence of some chronic diseases, such as hypertension, ischemic 
heart disease, diabetes mellitus, osteoarthritis, CKD, depressive 
disorder, and hypothyroidism.

The following five items were proposed by Fried et al. for 
consideration of the diagnosis of frailty syndrome, namely:

•	 Unintentional weight loss: Loss of more than 4.5  kg of body 
weight last year was considered as inclusion criteria for this 
category.

•	 Exhaustion: This criterion was assessed by a positive response 
from individuals by asking whether in the last week there was 
an inability of going out for that individual or everything that 
had been done by that person last week was an effort or not.

•	 Physical activity: Minnesota Leisure Time Activity questionnaire 
was used for the assessment of physical activities where 
questions were put about walking, jogging, chores (moderately 
strenuous), swimming, biking, dancing, aerobics, gardening, 
and exercise cycling. Standardized algorithm was used for the 
determination of energy expenditure per week (in kilocalories) 
and it was further stratified by gender.

•	 Grip strength: Manual dynamometer was applied in the 
dominant upper limb and each participant was requested to 
apply the highest force possible in maximum three attempts 
and the strength was measured. The individuals were considered 
positive for this category if they were in the Fried criteria for 
weakness (after adjusting their respective gender and BMI).

•	 Gait speed: A chronometer is used to calculate the time required 
to walk a 4.6-meter-long circuit. The individuals who were 
considered positive were assessed in the Fried-mentioned 
walking speed (after adjusting their respective heights  
and genders).

Table 1: Frailty-defining criteria proposed by Fried et al.

Characteristics of Frailty
Cardiovascular health study 
measure

1. Weight loss (unintentional)/
sarcopenia (loss of muscle mass)

>10 lb lost unintentionally prior 
year

2. Exhaustion/poor endurance “Exhaustion” (self-report)
3. Weakness Grip strength: lowest 20% (by  

gender and body mass index)
4. Low activity kcal/wk: lowest 20% males: 

<383 kcal/wk; females: 
<270 kcal/wk

5. Slowness Walking time/15 ft: slowest 20% 
(by gender and height)

Fig. 1: Pie diagram showing the prevalence of chronic diseases among 
the study population
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in men, which were much higher than their U.S. and European 
counterparts.23

It is quite evident from the previous studies that the prevalence 
of frailty varies from population to population significantly and no 
exact reliable data on the worldwide geriatric population of the 
same can be found.

In this study, the prevalence of frailty was noted to be 24% 
among the total 200 patients. Twenty-three women were found to 
have frailty syndrome (meeting three out of five criteria of Fried’s 
criteria) among the total 47 women in contrast to 25 of 153 men 
having frailty. Thus, the prevalence of frailty in women was noted 
to be higher compared to men which corroborates with the results 
of the previous studies.

But, the prevalence of frailty itself among the total sample 
size is much higher than the prevalence mentioned in different 
previous studies.4,21,23,24 This particular study is matching partly 
with the study conducted in 2008 in Latin-American counties.22 
This variation of prevalence may be due to the reason that all the 
previous studies were done in a community-based survey and this 
study was done in the outpatient department in elderly with some 
ailments or chronic diseases; the chances of frailty increase as the 
comorbidities increase.4

Using Fried’s criteria, it was found that half of the patients 
have a weakness (decreased grip strength), which corroborates 
with the previous studies except the study conducted in Rio de 
Janeiro, Brazil, in 2010, in which slowness was the predominant 
manifestation. The other manifestations in this study in decreasing 
the order of frequency are weight loss, exhaustion, slowness, and 
low physical activity.

in 30.5% of patients was 66–70 years, 21.5% was 61–65 years, 20% was 
71–75 years, 19.5% was 76–80 years, and only 8.5% of them were more 
than 80 years of age. The summary of different large studies done 
previously on frailty has been depicted in Table 4.

Using the data from the cardiovascular health study (CHS), 
Fried et al.4 conducted a study among 5,317 residents of four U.S. 
communities aged less than 65  years, using the phenotype of 
weakness. The prevalence of frailty in that specified population 
was 6.9% and was associated with African-American ethnicity, 
low education, low socioeconomic status, poor health status, 
comorbidities, female sex, chronic noncommunicable diseases, and 
disabilities. In the CHS, with age, the prevalence of frailty increased 
from 3.9% in the 65 to 74 age-group to 25% in the 85+ group and 
was found to be more in women than men (8 vs 5%).4

Again, one study conducted in France in 2009 has shown a 
prevalence of 7.0% frailty among 6,030 people over 65  years of 
age.21 Another survey in 2009 among 7,510 community-dwelling 
older adults in 10 European countries revealed that the prevalence 
of frailty ranged from 5.8% in Switzerland to 27% in Spain with an 
overall prevalence of 17%.22 According to a survey (2008) of 7,334 
older adults aged 60 or older living in five large Latin-American and 
Caribbean cities including Bridgetown, Barbados (n = 1,446); Sao 
Paulo, Brazil (n = 1,879); Santiago, Chile (n = 1,220); Havana, Cuba 
(n =  1,726); and Mexico City, Mexico (n =  1,063), the prevalence 
of frailty varied from 30 to 48% in women and from 21 to 35% 

Fig. 2: Pie diagram showing the prevalence of nonfrail, prefrail, and frail 
among the study population

Table 2: Frequency and percentage of chronic diseases along with their 
distribution among the nonfrail, prefrail, and frail population

Chronic diseases Nonfrail Prefrail Frail
Total 
(n = 200)

Osteoarthritis 16 (21.6%) 24 (32.4%) 34 (46%) 74 (100%)
Hypertension 30 (27.8%) 37 (34.2%) 41 (38%) 108 (100%)
Diabetes 19 (24.7%) 18 (23.4%) 40 (51.9%) 77 (100%)
Ischemic heart 
disease 10 (23.8%) 15 (35.7%) 17 (40.5%) 42 (100%)
Chronic kidney 
disease 0 (0%) 2 (18.2%) 9 (81.8%) 11 (100%) 
Depression 1 (3.7%) 6 (22.2%) 20 (74.1%) 27 (100%) 
Hypothyroidism 6 (19.4%) 13 (42%) 12 (38.6%) 31 (100%)

Table 3: Distribution of the numbers of chronic diseases among 
the nonfrail, prefrail, and frail population

Chronic diseases Nonfrail Prefrail Frail Total
0 
Row % 
Col %

  35 
  66.0 
  44.9

  18 
  34.0 
  24.3

0 
  0.0 
  0.0

53 
100.0 
  26.5

1 
Row % 
Col %

  21 
  45.7 
  26.9

  22 
  47.8 
  29.7

3 
  6.5 
  6.3

46 
100.0 
  23.0

2 
Row % 
Col %

  8 
  21.6 
  10.3

  21 
  56.8 
  28.4

8 
  21.6 
  16.7

37 
100.0 
  18.5

3 
Row % 
Col %

  12 
  36.4 
  15.4

  7 
  21.2 
  9.5

14 
  42.4 
  29.2

33 
100.0 
  16.5

4 
Row % 
Col %

  2 
  13.3 
  2.6

  3 
  20.0 
  4.1

10 
  66.7 
  20.8

15 
100.0 
    7.5

5 
Row % 
Col %

  0 
  0.0 
  0.0

  2 
  22.2 
  2.7

7 
  77.8 
  14.6

9 
100.0 
    4.5

6 
Row % 
Col %

  0 
  0.0 
  0.0

  1 
  16.7 
  1.4

5 
  83.3 
  10.4

6 
100.0 
  3.0

7 
Row % 
Col %

  0 
  0.0 
  0.0

  0 
  0.0 
  0.0

1 
100.0 
    2.1

1 
100.0 
    0.5

TOTAL 
Row % 
Col %

  78 
  39.0 
100.0

  74 
  37.0 
100.0

48 
  24.0 
100.0

200 
100.0 
100.0
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Fried and coworkers,4 has dominated this area of scientific research, 
and many efforts have been made to confirm the reproducibility 
and validity of this method.23,26 Although this method consists 
essentially of biological items, some authors believe that the 
instrument can be affected by other domains, such as cognition.27 
Moreover, there remains much discussion as to what constitutes 
the real nature of frailty, what it represents, and whether its content 
is valid.28 For this reason, evaluating different elderly populations 

It has been also noted that frailty is prevalent in higher age-
groups than lower ones as evident by which is also supported by 
the previous literatures.4

Numerous operational criteria to identify frail elderly persons 
have been reported in the literature. However, it has been observed 
great diversity in the composition of the items that compose 
the instruments used to classify individuals as frail.25 For the last 
10 years, the concept of frailty phenotype, as proposed by Linda 

Table 4: Summary of different large studies done previously on frailty

Source Country Number of patients Frailty prevalence Type of survey
Fried et al.4 United States 5,317 Age

• 65–74 years  3.9%
• 75–84 years  11.6%
• Older than 85  years  25%

Sex
Women  8.2%
Men  5.2%
Race
White  5.9%
African American  12.9%

Community based

Bandeen-Roche et al.24 United States 786 Age

• 70–79 years  11.3%

Race
White  9.8%
African American  15.8%

Community based

Santos-Eggimann et al.22 Ten European countries:
Sweden
Denmark
Netherlands
Germany
Austria
Switzerland
France
Italy
Spain
Greece

7,510 Older than 65 years  17.0%
8.6%

12.4%
11.3%
12.1%
10.8%

5.8%
15.0%
23.0%
27.3%
14.7%

Community based

Graham et al.34 United States 1,996 Older than 65 yearsRace
Mexican–American 7.8% Community based

Avila-Funes et al.21 France 6,030 Older than 65 years  7.0% Community based
Alvarado et al.23

Barbados

Cuba

Mexico

Chile

Brazil

1,446

1,726

1,063

1,220

1,879

Older than 60 years
Women  30.0%

Men  21.5%
Women  46.7%

Men  26.2%
Women  45.5%

Men  30.4%
Women  48.2%

Men  31.7%
Women  44.1%

Men  35.4%

Community based

Our study India 200 Age-group:
61–65 years—11.6%
66–70 years—19.7%
71–75 years—22.5%
76–80 years—25.6%

more than 80 years—70.6%
Women: 48.9%

Men: 16.3%

Hospital based
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men (16.3%) counterparts, and the prevalence of frailty is more with 
increasing age. In this study, it has also been observed that 37.5% 
of the total study population are in the prefrail group.

In the other part of the study in the same population, it is 
found that 73.5% of them are having one or more chronic diseases 
and the prevalence of some chronic diseases is much more in 
frailty syndrome like hypertension, CKD, diabetes mellitus, and 
osteoarthritis.
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the study by Xue and coworkers and the “exhaustion feeling” in the 
study by Boyd et al. represent such variable items.23,30 According to 
Xue et al., self-reporting may be subject to errors, and BMI may be a 
better indicator of weight loss.29 To verify the feeling of exhaustion, 
Boyd et al. used one analogical visual scale rather than two questions 
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from other parts of the world. Apart from the age-related 
cardiovascular changes, aging can lead to an increased sedentary 
living, overweight and obesity, excessive food intake, and reduced 
food metabolism which can further predispose the elderly 
population to hypertension.
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Co n c lu s i o n
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of age were observed over a period of 18 months. Out of them, 24% 
of them were found to have frailty syndrome (meeting three out of 
five criteria proposed by Fried and colleagues). Among the study 
population, women (48.9%) were found to be more frail than their 
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