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ABSTRACT

Background: Frailty indicator can be an important indicator of understanding ageing and health in India. It will be
interesting o examine and compared different model of frailty using the saome dataset. The present paper aimed
fo compare two frailty models and examine the association between socioeconomic status with frailty and frailty
components among older persons in India.

Methods: The WHO Study on Global AGEing and Adult Health (SAGE) Wave 1, collected between 2007 and 2010
in India was used for this study. Two frailly model was constructed. Education and wealth quintile was used as socio
economic indicators. Sensitivity and specificity were calculated for comparing both frailty models. Linear regression and
logistic regression were used. The regression analysis was separately done for each age group and gender category.
The coefficients were reported separately for education and wealth quintile categories.

Results: Low sensifivity was observed between the two frailty models. The results suggest that frailty index was more useful
in depicting wealth and education inequality among different gender and age groups in India. VWealth and education
differences in, number of morbidities, morbidity symptoms and Self rated health (SRH) were most consistently significant
across age groups and gender categories. BMI and functional limitation were even found significant at pvalue <0.01
for education and wealth quintile.

Conclusion: The results of the analysis suggest that frailty index covers more dimension than categorical phenotype
categories, and can be used as an indicator fo depict the healthy aging.
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INTRODUCTION outcomes or even death [1,2]. The adverse outcomes of
frailty are well established and documented in various

Frailly among older persons is a state of increased seftings [3,4]. It becomes quite important to identify
vulnerability to external stressor and poor health persons and groups at increased risk of developing
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frailty. Various classifications and definitions of frailty
have been developed and applied in different clinical
and research settings [5]. There is a lack of consensus
on conceptual and assessment tools to measure frailty
among older persons [2]. There are two important
models exist in the literature. First is the phenotype
of physical frailty, which consists of counting certain
criterion-based detritions [6,7]. Second is the more
complex multi-domain frailty index comprises of
morbidities, function and cognitive impairments which
goes beyond the physical aspect [8,9]. Physical
phenotype definition was developed by Fried et al.
[7]. It operationalized the frailty by establishing five
variable which include exhaustion, weight loss, week
grip strength, slow walking speed and low energy
expenditure. After that, further models were develop to
include various aspect of frailty among older persons.
The models known as expanded models of physical
frailty look beyond physical aspect of frailty [9]. In the
recent decade, researchers utilized both the physical
and cognitive aspects in the phenotype index to
measure fatality among older populations [10]. More
availability of longitudinal data in ageing research
helped in development of models and infusion of other
aspects in measuring frailty among older persons. The
inclusion of many other domains led to development of
multi-domain frailty index.

India, similar to other developing nation in the
world is experiencing rapid ageing of its population.
Clobally, India will have highest number of older
adult population in near future [11]. According fo
2011 census, the elderly population in India (aged
60 vears or above) accounted for 8.6 percent (89
Million) of total population [12]. Ageing Report,
published in 2017, highlights that India’s population
aged 60 years or over is expected fo increase from 8
percent in 2015 to 19 percent in 2050. By the end
of the twenty-first century, India will have nearly 34
percent elderly population in the country [13]. The
ever-increasing proportion of older person population
called upon categorizing health needs of this section
of the population. Assessment of frailty and its
component among older persons in India is important.
Frailty indicator can be an important indicator of
understanding ageing and health in India. It is also
important for any health indicator to capture Social
and economic dynamics in India

There are -few studies, which examined and
compared different model of frailty using the same
dataset. In addition, there is a lack of studies
exploring which component of frailty has strongest
association with socioeconomic factors (important
in low-middle income countries). The present paper
aimed to compare frailty models and examine the
association between socioeconomic status with frailty
and frailty components among older persons in India.

METHODS

Data Source

The WHO Study on Global AGEing and Adult
Health (SAGE) Wave 1, collected between 2007 and
2010 in India was used for this study. SAGE is a
nationally representative  multi-country  (China, Ghana,
India, Mexico, Russian Federation and South Africa) study
fo assess the health and wellbeing of older persons. In
India, respondents were selected from six states—Assam,
Karnataka, Maharashtra, Rajasthan, Uttar Pradesh and
West Bengal. A multistage, stratified, random sampling
design was used. The detail information pertaining fo
the sampling process and SAGE India survey can be
obtained from the official report [14]. The Sample size
were individual aged 50 vyears and above resulting in

7171 individuals

Construction of frailty Models

The frailty phenotype, based on the criteria proposed
by Fried et al. 2001 [7], including slow gait speed,
weight loss, low grip strength, exhaustion, and low
physical expenditure. The following criteria were used to
construct these variables [8].

* Slow gait speed: The Gait speed was measured

by recording the time taken in seconds to walk 4
mefers at a normal pace. Slow gait speed was
defined by the lowest quintile, strafified by sex
and height.

*  Weight loss: Body mass index was prepared
using the measured height and weight of the
individuals. The presence of the weight loss
criterion was considered for the lowest quintile of
body mass index (BMI).

e low grip strength: Grip sfrength was assessed
with o handheld dynamometer, we used the
average of grip strength of both hands. The
lowest quintile stratified by sex and BMI was
applied as cutoff to indicate low grip strength.

® Exhaustion: The individual were asked whether
they had enough energy for daily activities. It was
a Sscale responses. If the answer was “Not at
all” or "A little”, it was considered as exhaustion.

® low physical activity: The physical activity was
assessed using the WHO Global Physical
Activity Questionnaire (GPAQ). This information
was analyzed as suggested in GPAQ. Individual
who come had physical activity < 600 MET-
minutes a week were cafegorized for low
physical activity [15].

Participants were classified as pre-frail it one or two

criteria were present and as frail if three or more criteria
were present.
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Frailty index was prepared using the deficits count
approach. Variables can be included in a frailty index
it they satisfy the following 5 criteria [?, 16].

1. The variables must be deficits associated with

health status.

2. A deficit's prevalence must generally increase
with age, although some clearly age-related
adverse conditions can decrease in prevalence
at very advanced ages due fo survivor effects.

3. Similarly, the chosen deficits must not saturate
too early.

4. When considering the candidate deficits as a
group, the deficits that make up a frailty index
must cover a range of systems

5. The items that make up the frailty index need
to be the same from one iteration to the next.

As per these criteria and available literature,
around 40 variables were used to create frailty index.
The 40 variable can be divided into seven components
4],

1. Selfrated health: Measure in scale of 5 (Very

good, Good, Moderate, Bad, Very bad)

2. Morbidity:  Self-reported  morbidity are
used for @ medically diagnosed conditions
(Angina, Arthritis, Asthma, Cataract, Chronic
Obstructive  Pulmonary Disease, Diabetes,
Depression, Hypertension and Stroke)

3. Medical symptom: Three variables related to
selFreported symptom in last 30 days were
used.

4. Functional Limitation in performing ADL and
IADL: Total 23 variables exhibiting limitation in
performing ADL and IADL were used.

5. BMI: Underweight (BMI<=18.5) and obesity
(BMI>=30.0) was considered as frailty.

6. Week grip strength: Grip strength stratified by
sex and BMI was used

7. Timed walk: Slow gait speed defined by less
than 0.4 m/sec

The included variables accommodate different
type of variables; such as dichotomous (simple yes/
no), ordinal and continuous variables. The ordinal
and continues variable was converted as the certain
proportion of the deficit. For example, self rated
health (Very good= O Good=0.25, moderate=0.5,
bad=0.75, very bad=1.00]. For each individual/
respondents, these deficits were summed up. The index
is consist of the sum of these deficits was divided
by total possible deficit to create frailty index. The
construction of frailty index for SAGE data is also
explained elsewhere [4]. Age, gender and marital
status were used as background variables. Education
and wealth quintile were used as socioeconomic status
(SES) indicators. Hospitalization rates and non fatal fall
related injuries were used as outcomes of frailty index.

Analytical strategy

The frailty index was used to construct another four
variables. By taking 1%, 5%, 10% and 20% of highest
frail score were categorized as frail and created info
four variables. Sensitivity and specificity were calculated
for each category comparing it with frailty phenotype.
Linear regression and logistic regression were used.
The regression analysis was separately done for each
age group and gender cafegory. The coefficients were
reporfed  separately for education and wealth quintile
categories.

RESULTS

As depicted in Figure 1 the mean frailty index by
phenotype categories, the mean frailty index pre frail
person by phenotype categories was significantly high
compared to non and pre-frail older persons. However
the histogram have not shown clear association between
these two frailty indicators as frailty index was found to
be spread out for frail phenotype category (Figure 2).

The table 1 shows the congruence between these
two indicators of frailty. The frailty index was constructed
by taking 1%, 5%, 10% and 20% of highest frailty
score as frail to be compared with the categorical
frailty phenotype. Low sensitivity was observed between
these two indicators  ([Maximum 40% sensitivity was
with Frailty index 1%). High specificity was observed
between the two indicators (more than 90% for all frailty
index variables). It suggest that the lack of congruence
between two indicator for defining older persons
as frail. However, while defining non frail the two
indicators are similar.

The association of wealth quintile with the two
indicator is depicted in table 2. The results suggest
that frailty index was more useful in depicting wealth
inequality among different gender and age groups. The
frailty index can be more useful in estimating wealth
inequalities in health. Similar results were also found
with educational difference (Table 3). The frailty index
was significantly related with education in different age
groups and gender categories. Education and wealth
quintile levels were most consistently associated with
higher overall frailty index, more morbidities, symptoms
and self rated health (P<.05 in both groups, see table
4 & 5). BMI and functional limitation were even found
significant at p<0.01 for education and wealth quintile
by gender and age categories. Grip strength and gait
speed were not found significant for education and
wealth quintile categories among females. Physical
activity was also not found significant for education
categories (table 5).

The result suggests that frailty index, BM|, functional
health and morbidity components are more useful in

Categorical Frailty Phenotype and Continuous Frailty Index
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FIGURE 1. Mean frailty index by categorical phenotype categories
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FIGURE 2. Histogram of frailty index by categorical phenotype category
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TABLE 1. The Congruence (Sensitivity and specificity) between two frailty models

Sensitivity Specificity Positiv:os\::ficﬁng Negati;z vt)ﬂr:diding
Index1% 40.00% 92.40% 5.10% 99.30%
Index5% 30.10% 93.40% 20.60% 95.90%
Index10% 24.10% 94.00% 32.20% 91.30%
Index20% 16.30% Q4.30% 43.50% 80.80%
TABLE 2. Association of two frailty models with wealth quintile
FRAILTY INDEX FRAILTY PHENOTYPE

Beta coefficient | p-value Odds ratio p-value
Age 50-59
Lowest
Lower -0.01(-0.02-:0.01) 0.535 1.01(0.56-2.01) 0.851
Middle 0.02[-0.03-0.01) 0.008 0.99(0.37-1.48) 0.401
Higher -0.03[-0.05-0.02) 0.000 1.99(0.29-1.1¢) 0.126
Highest -0.04[-0.05-0.03) 0.000 2.99(0.62-2.03) 0.700
Age 60 and above
Lowest
Lower -0.01(-0.03-0.00) 0.030 1.01(0.73-1.40) 0.934
Middle -0.02[-0.04-0.00) 0.023 0.99(0.57-1.12) 0.197
Higher 0.03[0.05-0.01) 0.000 1.99(0.64-1.23) 0.472
Highest 0.05[0.07-0.04) 0.000 2.99(0.60-1.13) 0.232
Male
Lowest
Lower -0.01(0.03-0.00) 0.057 0.99(0.72-1.53) 0.812
Middle 0.02[-0.03-0.01) 0.008 0.99(0.48-1.10) 0.127
Higher -0.03[-0.05-0.02) 0.000 1.99(0.53-1.15) 0.206
Highest 0.06[-0.08-0.05) 0.000 2.99(0.45-0.98) 0.041
Female
Lowest
Lower -0.01(-0.02-:0.01) 0.268 1.00(0.62-1.5¢) 0.944
Middle -0.02[-0.03-0.00) 0.038 0.99(0.55-1.41) 0.598
Higher -0.03(-0.04-0.01) 0.000 1.99(0.53-1.35) 0.487
Highest -0.04 [0.05-0.02) 0.000 2.99(0.78-1.81) 0.409

capturing  socioeconomic health inequalities among
older persons. Frailty index have also predicted rates of
hospitalization and fall related injuries significantly for
older adults (Table ). Frailty phenotype also significant
hospitalization compared to no frail persons. The Injury
and hospitalization data was collected only for persons
who survived this event, which might reflect survivor
effect. However, The results of the analysis suggest that
frailty index covers more dimension than categorical
phenotype categories, and can be used as indicator to
depict the healthy ageing in the context of population

ageing.

DISCUSSION

Studies into socioeconomic health inequalities in
LMICs are relatively scarce [17, 18]. The present study
is the first affempt in Indian sefting, which solely focused
on comparing two frailly model and socioeconomic
inequdlities in frailty for India. Frailty index as depicted as
shown by the analysis is more useful for assessing socio-
economic inequality in health. However, as mentioned
in many literatures the categorical or counting based
frailty model is far easier to calculate and understandable
compared fo complex multivariable frailty index [19,20].

Categorical Frailty Phenotype and Continuous Frailty Index
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TABLE 3. Association of two frailty model with Education
FRAILTY INDEX FRAILTY PHENOTYPE

Beta coefficient | p-value Odds ratio | p-value
Age Group 50-59 years
No education/less than primary
Primary Education -0.01(-0.02-0.00) 0.142 1.16(0.66-2.04) 0.611
Secondary -0.03(0.04-0.02) 0.000 1.00(0.53-1.90) 0.996
Higher secondary and above -0.04(0.05-0.03) 0.000 1.17(0.67-2.07) 0.578
Age group 60 and above
No education/less than primary
Primary Education 0.02[-0.03-0.01) 0.007 1.06(0.79-1.42) 0.683
Secondary -0.03[-0.05-0.02) 0.000 0.82(0.54-1.23) 0.326
Higher secondary and above 0.07[-0.09-0.09) 0.000 0.75(0.52-1.07) 0.111
Male
No education/less than primary
Primary Education 0.02[-0.04-0.01) 0.000 1.17(0.85-1.61) 0.349
Secondary -0.03(-:0.04-0.02) 0.000 0.95(0.64-1.41) 0.812
Higher secondary and above -0.06[-0.07-0.05) 0.000 0.83(0.59-1.17) 0.291
Female
No education/less than primary
Primary Education 0.00[-0.01-0.02) 0.873 0.99(0.62-1.59) 0.980
Secondary -0.04(-0.06-0.02) 0.000 0.77(0.35-1.69) 0.516
Higher secondary and above -0.05[-0.07-0.03) 0.000 1.16(0.61-2.20) 0.657

As similar o other studies, we found the sfrongest
association between education level and wealth quintile
with Selfrated health, IADL limitations, BMI and chronic
morbidities. Many studies have explored the association
of education with functional health in low and middle
income countries [4,8,18]. As certain morbidities are more
prevalent among persons with a lower SES, this could
ot a younger age result in worse psychosocial health or
selfrated health, but may as one ages increasingly impact
on functional health [8,21]. Socioeconomic inequalities
in frailty and all frailly components were larger among
persons aged 60 years and above. This finding is offen
explained by a 'healthy survivor effect’, where unhealthier
persons with a low SES have died at a younger age
and is found in crosssectional research for various health
outcomes [21,22]. However, longitudinal research has
found confirming and confradicting results, depending on
the indicator by which SES and health is measured [23].
Further research is needed to understand the mechanisms
behind these findings. Inequdlities in frailty, number of
morbidities and selfrated health are most consistent across
age groups [24]. The number of morbidities a person has
play a role in explaining socioeconomic inequalities in frailty
and should be considered in the management of frailty.

The study has several limitations, such as selfreporting
of disease diagnosis is a standard method to capture
this information in health studies, it comes with known

concerns about reliability. It is still possible that there was
selective non-response. Previous research has shown that
in particular, frail older people are less likely to participate
in epidemiological surveys [25]. The survivor effect may
also produce some bias in injury and hospitalization data.

CONCLUSION

This study compared and quantify many components
of frailty models at age 50 years to laterlife. Wealth and
education differences in frailty, number of morbidities,
BMI, functional limitations and SRH are most consistent
across age groups and gender categories. Indicafors
such as functional limitations, morbidities and Body mass
index, shall be consider in the management of frailty and
hold importance for healthy ageing in India and similar
countries.

Ethical Approval

This study is based on the secondary data analysis
of WHO-SAGE Wave 1 for India, which is available
in the public domain (http://www.who.int/healthinfo,/
sage/en/|. Thus, The ethical approval for this study is not
required.
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TABLE 4. Association of frailty component with wealth index

AGE 50-59 AGE 60 AND ABOVE MALE FEMALE
Beta coefficient/ value Beta coefficient/ valve Beta coefficient/ valve Beta coefficient/ valve
odds ratio P odds ratio P odds ratio P odds ratio P
Lowest
lower 0.05(0.14-0.04) 0.59 0.10(0.18-0.02) 0.018 0.05[0.14:0.04] 0.250 0.08(0.17:0.00] 0.058
S‘i:fe';ﬁfd Middle 0.12(0.20-0.03) 0.004 0.1040.18-0.02) 0.018 0.1210.20-0.03) 0.009 0.1110.20-0.03) 0.010
Higher 10.2040.28-0.11) 0.000 0.1710.25-0.09) 0.000 0.2010.28-0.11) 0.000 0.1810.27-0.10) 0.000
Highest 0.3710.45-0.29) 0.000 0.34(0.42-0.27) 0.000 0.37}0.45-0.29) 0.000 0.2700.35-0.19) 0.000
Lowest
lower 10.4940.83-0.15) 0.033 0.4910.83-0.14) 0.006 0.4910.83-0.15) 0.004 0.3910.75-0.03) 0.032
SA;"::,"?'L Middle 0.4010.74-0.06) 0.005 10.45{0.80-0.10) 0.012 0.40(0.74-0.06) 0.021 0.54{0.90-0.18) 0.003
Higher 0.73(1.06-0.41) 0.000 0.7901.14-0.45) 0.000 0.73(1.06-0.41) 0.000 0.8011.15-0.45) 0.000
Highest 1.42(1.74-1.10) 0.000 -1.52(1.85-1.19) 0.000 1.42(1.741.1) 0.000 -1.1841.52-0.85) 0.000
Lowest
lower 0.01(0.11-0.14) 0.729 0.12(0.01-0.24) 0.060 0.01(0.11-0.14) 0.822 0.14(0.02:0.26) 0.020
Morbidity | Middie 0.01(0.130.12) 0.381 0.25(0.12:0.37) 0.000 0.0040.130.13) 0.976 0.34(0.22:0.46) 0.000
Higher 0.21(0.090.34) 0.008 0.39(0.26:0.51) 0.000 0.21(0.090.34) 0.001 0.36(0.240.47) 0.000
Highest 0.14(0.030.26) 0.000 0.39(0.27-0.50) 0.000 0.14(0.03-0.26) 0.017 0.49(0.37:0.6) 0.000
Lowest
lower -1.5113.380.35) 0.840 2.4914.54-0.43) 0.018 -1.5113.380.35) 0.112 -1.38(3.41-0.66) 0.184
Ful:'::ﬁl':"l Middle 1.9713.84-0.11) 0.037 2.4414.52-0.37 0.021 1.9713.84-0.11) 0.038 2.3814.42-0.33) 0.023
Higher 4.31(6.09-2.54) 0.000 4.416.43-2.39) 0.000 4.3116.09-2.54) 0.000 41606.14-2.17) 0.000
Highest 7.9119.65-6.18) 0.000 | -8.42(10.35-6.48) | 0.000 7.9119.65-6.18) 0.000 -5.9917.91-4.08) 0.000
Lowest
L 0.60(0.01-1.20 0.001 0.19(0.43.0.81 0.544 0.60(0.01-1.20] 0.048 0.6010.07-1.27 0.079
BMI (Body ower ( ) ( ) ( ) [ )
Mass Index) | Midde 1.06(0.46-1.66) 0.000 1.16(0.54-1.78) 0.000 1.06(0.46-1.66) 0.001 1.80(1.13-2.47) 0.000
Higher 2.10(1.52:2.67) 0.000 1.48(0.87-2.09) 0.000 2.10(1.52-2.67) 0.000 2.13(1.482.78) 0.000
Highest 3.37(2.81-3.93) 0.000 3.2(2.613.79) 0.000 3.37(2.81-3.93 0.000 4.15(3.52:4.79) 0.000
Lowest
lower 0.80(0.63-1.02) 0.755 0.840.69-1.07) 0.165 0.80(0.63-1.02) 0.071 0.99(0.79-1.25) 0.948
S"(:":th Middle 0.84(0.66-1.07) 0.224 0.85(0.68-1.06) 0.147 0.84(0.66-1.07) 0.155 0.86(0.68-1.08) 0.199
Higher 0.61(0.480.76) 0.002 0.73(0.59-0.91) 0.004 0.61(0.48:0.76) 0.000 0.83(0.66-1.04) 0.100
Highest 0.59(0.480.74) 0.000 0.84(0.68-1.03) 0.094 0.59(0.480.74) 0.000 0.93(0.751.16) 0.524
Lowest
lower 1.17(0.83-1.64) 0.367 1.04(0.78-1.39) 0.785 1.17(0.83-1.64) 0.377 1.03(0.73-1.44) 0.887
P‘::'ei’:" Middle 1.12(0.79-1.57) 0.178 1.0000.751.35) 0.974 1.1200.79-1.57) 0.535 1.1000.79-1.54) 0.569
Higher 1.10(0.79-1.54) 0.819 1.17(0.88-1.55) 0.277 1.10(0.79-1.54) 0.568 1.06(0.77-1.48) 0.713
Highest 1.35(0.99-1.86) 0.022 1.15(0.88-1.51) 0.306 1.35(0.99-1.86) 0.059 1.19(0.87-1.63) 0.277
Lowest
. lower 1.47(1.11-1.95) 0.025 1.15(0.84-1.56) 0.386 1.4711.11-1.95) 0.007 1.04(0.75-1.45) 0.795
Having
enough | Middie 1.60(1.21-2.12) 0.002 1.32(0.97-1.78) 0.077 1.6(1.212.12) 0.001 1.26(0.92-1.74) 0.155
energy | higher 1.75(1.342.28) 0.000 1.42(1.06:1.91) 0.019 1.75(1.34-2.28) 0.000 1.38(1.01-1.88) 0.042
Highest 3.24(2.51-4.19)] 0.000 2.41(1.843.17) 0.000 3.24(2.51-4.19)] 0.000 2.00(1.49-2.67) 0.000
Lowest
lower 0.97(0.72-1.31) 0.921 1.06(0.83-1.36) 0.646 0.97(0.72-1.31) 0.846 1.13(0.83-1.54) 0.441
L°V;CF;,|‘),';C°I Middle 0.96(0.71-1.30) 0.375 1.30(1.02-1.66) 0.037 0.96(0.71-1.30) 0.809 1.42(1.051.92) 0.022
\4)
Higher 1.18(0.89-1.56) 0.364 1.3111.031.67) 0.028 1.18(0.89-1.56) 0.259 1.39(1.03-1.88) 0.029
Highest 0.94(0.71-1.24) 0.014 1.11(0.88-1.40) 0.394 0.94(0.71-1.24) 0.644 1.65(1.24-2.19) 0.001
Categorical Frailty Phenotype and Continuous Frailty Index e13212-7
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TABLE 5. Association of frailty component with education
Age group 50-59 Age group 60 and above Male Female
Beta coefficient/ valve Beta coefficient/ valve Beta coefficient/ value Beta coefficient/ value
odds ratio P odds ratio P odds ratio P odds ratio P
No education/
less than primary
Self-rated Primary Education | 0.01(0.09-0.07) 0.761 -0.11(0.19-0.04) 0.003 -0.09[0.16-0.02) 0.014 -0.03(0.11-0.05) 0.472
health Secondary -0.12(0.21-0.04) 0.004 -0.25(0.34-0.15) 0.000 -0.18(0.26-0.11) 0.000 -0.1910.31-0.07) 0.002
gi%“j[)gjgo”dw -0.300.38-0.22) 0.000 -0.44(0.53-0.36) 0.000 -0.38[0.45-0.31) 0.000 -0.34(0.45-0.23) 0.000
No education/
less than primary
Medical Primary Education | 0.01(0.29:0.31) 0.949 0.61(0.92-0.3) 0.000 -0.45(0.73-0.17) 0.001 -0.13(0.47-0.22) 0.464
Symptom Secondary -0.41(0.73-0.09) 0.012 -1.10(-1.51-0.70) 0.000 -0.78(-1.07-0.48) 0.000 0.66(1.160.17) 0.009
mg“g’;fgo”dmy -0.86(1.17-0.56) 0.000 -2.02(2.37-1.66) 0.000 -1.39(1.66-1.13) 0.000 -1.58(2.06-1.11) 0.000
No education/
less than primary
Morbidi Primary Education | 0.07(0.04-0.17) 0.198 0.21(0.10:0.32) 0.000 0.03(0.07-0.14) 0.549 0.32(0.21-0.44) 0.000
lorbiai
Y Secondary 0.12(0.00:0.23) 0.042 0.32(0.18-0.47) 0.000 0.20(0.09-0.31) 0.000 0.23(0.06:0.39) 0.007
gi]%hgggi;o”d‘”y 0.15(0.05-0.26) 0.004 0.28(0.16:0.41) 0.000 0.19(0.09-0.29) 0.000 0.27(0.11-0.42) 0.001
No education/
less than primary
Functional Primary Education | -1.57(-3.1-0.03) 0.045 -3.44(:5.27-1.62) 0.000 3.171-4.68-1.65) 0.000 -1.23(:3.140.68) 0.206
health Secondary -4.05(-5.69-2.41) 0.000 -5.07(7.35-2.79) 0.000 -3.86(-5.46-2.26) 0.000 -6.46(9.09-3.84) 0.000
Syi]%“gggﬁgondw -5.46(6.98-3.93) 0.000 -10.24(-12.23-8.24) 0.000 7.5118.93-6.1) 0.000 7.66(10.23-5.1) 0.000
No education/
less than primary
BMI (Body Primary Education | 1.02(0.46-1.59) 0.000 0.98(0.42-1.55) 0.001 0.57(0.08-1.06) 0.023 1.45(0.82.11) 0
Mass Index) Secondary 1.82(1.21-2.43) 0.000 1.64(0.91-2.38) 0.000 1.33(0.8-1.86) 0.000 2.33(1.39:3.27) 0.000
mhg[jgigo”dw 2.99(2.42-3.56) 0.000 2.88(2.253.52) 0.000 2.41(1.94-2.88) 0.000 4.13(3.23-5.03) 0.000
No education/
less than primary
Week grip Primary Education 0.9(0.72-1.12) 0.362 1.06(0.86-1.32) 0.566 0.96(0.79-1.19) 0.732 0.98(0.78-1.24) 0.889
strength Secondary 0.76(0.60.96) 0.022 0.66(0.50.86) 0.002 0.66(0.53-0.82) 0.000 0.89(0.64-1.24) 0.501
gi%“j[);jgo”dw 0.7(0.56¢-0.88) 0.002 0.93(0.73-1.18) 0.538 0.71(0.59-0.86) 0.000 1.15(0.84-1.57) 0.382
No education/
less than primary
Slow gait Primary Education | 0.59(0.27-1.26) 0.17 1.07(0.75-1.53) 0711 0.79(0.51-1.24) 0.311 1.23(0.77-1.95) 0.389
speed Secondary 0.77(0.37-1.62) 0.490 1.03(0.64-1.67) 0.893 1.08(0.68-1.72) 0.744 0.63(0.25-1.58) 0.324
g;%hgggfgo”dmy 0.75(0.37-1.51) 0.421 0.68(0.42-1.10) 0.115 0.69(0.43-1.10) 0.121 0.85(0.39-1.87) 0.688
No education/
less than primary
HGV"‘?I Primary Education | 1.37(1.09-1.73) 0.008 1.73(1.36-2.20) 0.000 1.65(1.33-2.05) 0.000 1.34(1.01-1.76) 0.039
enou
energgy Secondary 2.30(1.81-2.92) 0.000 2.25(1.683.01) 0.000 2.20(1.762.74) 0.000 2.66(1.88-3.74) 0.000
Egghgégigondw 2.91(2.32-3.64) 0.000 3.73(2.93-4.75) 0.000 3.42(2.81-4.17) 0.000 2.79(2.01-3.86) 0.000
No education/
less than primary
Low physical Primary Education | 1.10(0.79-1.53) 0.587 0.97(0.78-1.20) 0.754 1.12(0.88-1.42) 0.366 0.90(0.67-1.21) 0.475
activity Secondary 1.42(1.01-1.99) 0.044 0.95(0.71-1.26) 0.720 1.27(0.98-1.65) 0.070 0.87(0.56-1.37) 0.554
gyi]%“gggﬁgondw 1.30(0.94-1.80) 0.118 0.67(0.51-0.87) 0.003 0.90(0.71-1.15) 0.398 0.90(0.59-1.38) 0.641
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TABLE 6. Relationship of frailty with hospitalization and fall related injuries

HOSPITALIZATION FALL RELATED INJURIES
Rate Cl-Lower | Cl-Upper p-value Rate Cl-Lower | Cl-Upper p-value

Frail phenotype 18.3 13.2 13.5 0.009 8.40 4.4 12.4 0.059
Index 1% 30.0 14.0 45.7 0.000 27.9 12.3 43.5 0.000

Index 5% 25.9 18.3 33.6 0.000 15.4 Q.5 21.3 0.000

Index 10% 23.0 18.0 28.0 0.000 13.7 Q.0 18.4 0.000

Index 20% 21.4 17.2 25.5 0.000 Q7 7.1 12.2 0.000
Overall 14.6 12.6 16.6 0.000 6.0 5.1 6.8 0.000
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