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ARTICLE INFO ABSTRACT

Keywords: Background: Scanty evidence is available on association of multimorbidity with frailty in younger adults. We
Multimorbidity aimed to investigate the frailty among 40 years or more aged population, it's association with multimorbidity
Frailty and healthcare utilization.

;{‘:;‘;Cmon Methods: This cross-sectional study was done among patients aged =40 years attending two randomly selected

primary-care centers in Odisha, India using validated tools. Associated factors were identified using multivariate
regression.

Results: Out of 364 people contacted, 320 agreed to participate in the study having mean age of 53.39 years.
More than 36% of the study participants were frail. Higher frailty was reported among 60 years or older people
(78%), whereas, nearly 40% people aged less than 60 years were prefrail. Nearly 50% of multimorbid people
(=3 chronic diseases) were frail. According to multivariate regression, a unit rise in chronic condition count
increases the odds of frailty by 3 and 4.5 times in the age group < 60 and = 60 years, respectively. After ad-
justing for other variables, frailty was found to be strongly associated with outpatient visits (Adjusted exp (B
coeff): 1.03) whereas, medicine intake count was inversely related.

Conclusion: Frailty and multimorbidity are associated not only among elderly but also in middle aged popula-
tion. Also, frailty increases the frequency of hospital visits. Thus, attempt should be made to identify frailty in

Hospital visits

middle age population.

1. Introduction

Providing quality geriatric health care has become a global chal-
lenge, due to rise in multimorbidity and frailty." Frailty is often used to
explain health status of ageing, which increases the vulnerability to-
wards fall, illness and functional decline.? Exact cause of frailty is de-
batable,® however, besides ageing, frailty is linked with a person's life
style and as a mediator during transition between healthy life to dis-
ability.* Multimorbidity and frailty are increasingly being used in ex-
change to measure the risk profile of ageing population.'-> When frailty
deals with exhaustive and comprehensive assessment of the individual,
multimorbidity looks at the chronic diseases. Both are linearly related
to ageing,® however, understanding their relation in younger popula-
tion is essential in the preview of rising non-communicable diseases. It
is estimated that, by 2050 worldwide population of older adults may
grow to 2 billion, of them 80% will be from developing countries in-
cluding India, where ageing population has increased from 6.7% in the

year 1991 to 10% in 2021.”

Like reported in multimorbidity, frailty carries an increased risk for
poor health outcomes.® A study done by Jotheeswaran et al. using data
from 10/66 population-based cohort study on frailty and the prediction
of dependence and mortality in low and middle income countries re-
ported mortality and dependency to be higher among frailty patients.’
Among seven developing countries, the prevalence of frailty and dis-
ability was highest in India (55.5% and 93.3%, respectively) with life
expectancy 68.35 years and lowest was seen in China frailty (13.1%)
and with disability (69.6%) with life expectancy of 76 years.]o How-
ever, so far, most of these assessment are skewed towards elderly, ig-
noring at-risk middle aged population.

Available frailty assessment tools use physical strength, chronic
conditions, cognitive impairment, functional ability and nutrition for
screening.'! Very few studies have considered multimorbidity to assess
frailty. There is a growing consciousness among experts accepting
frailty as a diverse syndrome that occurs in elderly individuals.
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Elucidating its etiology along with multimorbidity in middle age po-
pulation is critical for identifying high risk subsets. Most of the studies
have accessed frailty in elderly population having defined age group of
60 years or more.'” Owing to increase in prevalence of chronic diseases,
change in life style and early onset of such diseases especially after the
age of 40 years, understanding the distribution and risk factors of frailty
and its association with multimorbidity and healthcare utilization
among young elderly patients would be useful to redesign the health
services. To our knowledge, little evidence is available from developing
countries on frailty, multimorbidity and health care utilization, espe-
cially from primary care settings of India. The aim of the study was to
estimate the prevalence and risk factors of frailty level among in-
dividuals aged 40 years or more attending primary care and to explore
the association between the frailty and healthcare utilization among
them.

2. Methods

This cross-sectional study was carried out from April to June 2017
in two randomly selected community health center (CHC), out of eight
in one district of Odisha, India considering the feasibility (time and
logistics).

2.1. Study participants

People aged 40 years or more, attending the outpatient department
of the selected facilities during the study period were included in the
study. Patients having any neurological conditions like stroke/pa-
ralysis, severely ill and those who did not give consent to participate
were excluded. Considering the prevalence of frailty to be 65% in
India,'® with 5% estimated error, the minimum sample required for the
study at 95% confidence interval was 364. We decided to take equal
number of patients from each facility. Every alternate eligible patient
was interviewed by the physician and data was collected in vernacular
(local ‘Odia’) language by the researcher, soon after the consultation
with the physician in a calm environment.

2.2. Study tools

A semi structure questionnaire was developed and validated before
using for the study purpose. The questionnaire collected information on
4 domains; 1. Socio demographic information (Age, Sex, education,
occupation, marital status, religion, ethnicity, tobacco use and eco-
nomic status defined as ‘above poverty line’ and ‘below poverty line’ as
per the state guideline),'* 2. Morbidity status of the participants (both
communicable and non-communicable) as reported by the subject, 3.
Frailty index by using the frailty assessment tool (Edmonton frailty
score tool).'®

Socio demographic information were recorded as per the partici-
pant's response. Data on morbidity was collected as reported and was
verified with the prescription/slip and/or medicine covers carried by
participants. Grip strength was measured using hand dynamometer for
both hands, with arm extended to 90° and rested on a table in sitting
position. Three attempts were made for each hand and the maximum
value was used for analysis. Studies have reported grip strength to be
better indicator of frailty,'® but not in people aged 40 years or more in
Indian population. Height and weight was measured for patient to
calculate the body mass index (BMI). The extensive list of chronic
conditions comprised 21 diseases, which was adopted from our pre-
vious study.'” Multimorbidity was calculated using simple count
methods by adding the number of chronic conditions reported which
has been used in previous literature.'®

Even though various tools are available for estimation of frailty
index, we used Edmonton Frail Scale to access the frailty level. The
domains of the tool are cognition, general health status, functional in-
dependence, social support, medication, nutrition, mood continuance,
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functional performance.'® The tool assigns a score ranging from 0 to 2
for each domain depending on the severity thus the total score ranged
from O to 17. Health care utilization was recorded in terms of number of
outpatient visits in last one month, number of medicines taking daily,
and count of hospitalization in last one year. The questionnaire was
translated to Odia (local language) and back translated to English
version before using in the final study.

2.3. Data analysis

The complete questionnaire was checked for completeness and
consistency. Age was grouped into two categories, = < 50 years and
more than > 50 years for analysis purpose considering both multi-
morbidity and frailty to be higher in ageing population and WHO cri-
teria of older population. Data on morbidity was used to create a new
variable on number of morbidities and grouped as multimorbidity (< 3
conditions) as per the definition.?° Totals core for frailty was calculated
using the guideline and grouped into five categories namely; not at all
(0-5), vulnerable (6-7), mild(8-9), moderate (10-11) and severe
(12-17) for graphical presentation and further collapsed into three
groups namely robust (0-5), prefrail (6-7) and frail (8-17) for de-
scriptive purposes. For regression model, frailty was used as binary
outcome (‘No frailty’: score 0-7 and ‘frailty present’: score 8-17). Chi-
square test was done to assess the association between explanatory
variables and frailty category and ANOVA test was done with Bonfer-
roni correction to test the statistical difference in means reported, at
significance level of p value < 0.05.

Binary logistic regression model was used to predict the factors
responsible for frailty in both the age group adjusting for sex, ethnicity,
education, body mass index, number of chronic conditions, grip
strength, tobacco habits and economic status. Linear regression model
was used to estimate the factors responsible for health care utilization
separately for male and female adjusting for age, ethnicity, education,
body mass index, number of chronic conditions, frailty score, tobacco
habits and socio-economic status.

Prior to the data collection ethical clearance has been obtained from
institutional ethics committee. Necessary permission was obtained from
all the relevant persons and authorities. Before the interview verbal and
written consent was obtained from the participants. The purpose of the
study was explained to them before and only voluntarily participation
was included in the study. The participants were given chance of any
queries or doubts regarding the project and that were answered.

3. Result

Out of 364 patients contacted, 342 participated in the study with a
non-response rate of 6%. The cited reasons of non-response were lack of
time (n = 15) and unwillingness (n = 9). Mean age of the study parti-
cipants was 53.39 year [SD 0.58] and nearly 44% were women.
Average BMI among men was 21.18 Kg/M? and 20.55 Kg/M? in women.
On an average, each person reported having 3 morbidities and mean
grip strength among men was 10 units higher than women.

Table 1 describes the participants characteristics. More than 36% of
the study participants were frail. Higher frailty was reported among 50
years or older people (60.5%), whereas, nearly 40% people aged less
than 50 years were in prefrail category. Statistical significance differ-
ence in reporting of frailty was seen across age group and multi-
morbidity at p value < 0.05. Mean number of morbidities differed
across thee frailty category with highest among frail patients [2.94;
95% CI 2.81-3.08] compared to others. The grip strength in both the
hand of males and females reduced across the increase in frailty level
[Table 2]. Significant difference in mean of age, BMI, morbidity count,
grip strength was seen (ANOVA, p < 0.05). Fig. 1 describes the dis-
tribution of frailty across the age group along with prevalence of
multimorbidity. Proportion of people being frail increases with age,
sharply after the age of 60 years whereas, multimorbidity increases
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Table 1

Sociodemographic distribution across the frailty groups.

Clinical Epidemiology and Global Health 7 (2019) 331-336

Robust (N = 98) Percentage

Prefrail (N = 118) Percentage

[95%CI]

Frail (N = 126) Percentage

[95%CI]

32.02[25.12-38.92]
27.4[20.06-34.86]
46.63[38.91-54.33]
12.73[7.48-17.99]
26.51[20.04-32.99]

34.53[26.56-42.49]

28.43[22.20-34.66]

Variable Groups Total (N = 342) Percentage
[95%CI] [95%CI]
Sex Men 55.62[50.15-61.09]
Women 44.38[38.90-49.84]
Age group” < 50 years 50.93[45.43-56.44]
> =50 years 49.06[43.55-54.56]
Ethnicity Non-schedule 56.56[51.10-62.02]
caste/tribe
Schedule caste/ 43.43[37.97-48.89]
tribe
Education Illiterate 63.75[58.45-69.04]
Primary 25.62[20.81-30.43]

Tobacco use

Socio economic status

High School and
above

No

Yes

Above poverty
line

Below poverty
line

10.62[7.23-14.01]

26.25[21.40-31.09]
73.75[68.90-78.59]
44.37[38.90-49.84]

55.63[50.15-61.09]

Number of chronic < three 45.62[40.13-51.11]
conditions” > = three 54.37[48.88-59.86]
Total 342 (100%)

32.92[22.65-43.20]
32.35[16.33-48.37]

38.09[27.60-48.58]
27.11[21.41-32.82]
27.46[20.06-34.86]

32.02[25.12-38.92]
39.72[31.73-47.72]

21.83[15.65-28.01]
30.00[24.95-35.04]

33.14[26.18-40.10]
34.50[26.63-42.38]
40.49[32.90-48.07]
26.75[19.77-33.72]
35.91[28.87-42.49]

30.93[23.19-38.67]

30.39[24.04-36.74]
37.80[27.20-48.40]
44.11[27.11-61.12]

26.19[16.69-35.68]
36.44[30.26-42.61]
33.09[25.30-40.89]

34.26[27.25-41.28]
40.41[32.39-48.42]

28.16[21.43-34.88]
33.75[28.54-38.95]

34.83[27.78-41.87]
38.02[29.98-46.07]
12.88[7.70-18.06]

60.52[52.80-68.20]
37.56[30.46-44.67]

34.53[26.56-42.48]

41.17[34.38-47.97]
29.26[19.32-39.21]
23.52[09.00-38.05]

35.71[25.36-46.06]
36.44[30.26-42.61]
39.43[31.33-47.53]

33.70[26.71-40.69]
19.86[13.34-26.38]

50.00[42.52-57.47]
36.25[30.95-41.54]

@ Significant association with frailty group (Chi square test, P value < 0.05).

along with the age group. From the age group 40-50 to 50-60, there is
rapid transition from proportion of no-frail and vulnerable to mild and
moderate frail category.

We performed two different logistic regression analyses across the
age group (= < 50 years, > 50 years), as age is one of the strongest
risk factors for frailty. In the people aged = < 50 years, unit rise in
number of chronic disease count increases the frailty odds by three
times and unit increase in grip strength decreases frailty by 0.9 times
after adjusting for other variables. Whereas, among people aged 50
years or more, unit increase in BMI reduces the risk of frailty by 0.8
times and unit increase of chronic disease count increases the odds by
4.4 [95% CI 1.51-13.05] times after adjusting for other variables
[Table 3].

Mean number of healthcare utilization across the frailty group in
both sex is depicted in Fig. 2. In both men and women, the mean
number of chronic conditions increased with increase in severity of
frailty group and highest seen among frail women (mean 3.06) com-
pared to frail men (mean 2.93). Mean number of outpatient visits in
past one month in men was seen to increase across the frailty group
whereas, among women, no clear trend was seen. Mean number of
medicines were found to increase along with frailty severity group in
both sex. Among men, statistical significance difference was seen in
OPD visits across the frailty group (ANOVA, P < 0.05, Bonferroni
correction) whereas, in women statistical significance difference was
seen in medicine intake across the frailty group (ANOVA, P < 0.05,
Bonferroni correction). [Figure- 2

Adjusted linear regression model for healthcare utilization is

Table 2
Descriptive values (Mean) across the frailty group.

- a2
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Fig. 1. Distribution of frailty category across the age group in relation to
multimorbidity.

Table 3
Logistic regression for factors associated with frailty in different age group.

40-50 Years (n = 173)
Adjusted OR[95%CI]

> 50 Years (n = 169)
Adjusted OR[95%CI]

BMI 1.01[0.91-1.10] 0.81[0.67-0.98]*

Hand grip strength 0.88[0.81-0.95]* 0.97[0.85-1.10]
(€9)

Hand grip strength 1.11[0.97-1.20] 0.98[0.85-1.11]
((h9]

Number of chronic 3.01[1.68-5.411* 4.45[1.51-13.05] *
conditions

Total (N = 342) Mean [95%CI] Robust (N = 98) Mean [95%CI] Vulnerable (N = 118) Mean [95%CI] Frail (N = 126) Mean [95%CI]

Variable

Age® 53.39[52.25-54.52] 46.63[45.48-47.78]
BMI (Female)® 20.55[19.81-21.29] 22.52[21.10-23.93]
BMI(Male)” 21.18[20.70-21.66] 21.93[21.22-22.76]

Morbidity number”

Right hand grip strength (Male)”
Right hand grip strength (Female)®
Left hand grip strength (Male)®
Left hand grip strength (Female)”

2.59[2.50-2.67]
24.85[22.93-26.78]
13.91 [12.26-15.56]
21.98[20.30-23.66]
11.23[9.76-12.71]

2.33[2.19-2.47]

27.80[24.66-30.95]
18.92[16.13-21.71]
23.92[21.04-26.81]
14.43[11.67-17.19]

50.13[48.86-51.41]
19.67[18.62-20.71]
21.68[20.93-22.43]
2.44[2.31-2.57]

29.98[26.97-32.99]
15.79[13.58-18.00]
25.64[23.33-27.95]
12.97[10.89-15.06]

62.00[60.13-63.87]
19.94[18.68-21.21]
20.01[19.19-20.84]
2.94[2.81-3.08]
17.27[14.34-20.19]
8.59[5.89-11.29]
16.70[13.72-19.68]
7.35[4.94-9.75]

@ P value < 0.05, ANOVA test showing significant differences across the group with bonferoni correction.
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Fig. 2. Mean healthcare utilization and chronic condition count across the frailty group in men (Upper) and women (lower). Among men statistical significance
difference was seen in OPD visits across the frailty group (ANOVA, P < 0.05, Bonferroni correction). Among women statistical significance difference was seen in
medicine intake across the frailty group (ANOVA, P < 0.05, Bonferroni correction).

Table 4
Unadjusted and Adjusted model for factors associated with healthcare utiliza-
tion(OPD visit and medicine taken).

Variables OPD visit in last 30 days Medicines taken per day
Adjusted B coefficent Adjusted B coefficent
[95%CI] [95%CI]
Age 1.01[0.98-1.02] 1.02[1.01-1.03]*
BMI 1.01[0.99-1.03] 1.00[0.98-1.02]
Number of chronic 1.09[1.01-1.17]1* 1.41[1.27-1.56]*
conditions

Edmonton score 1.03[1.01-1.06]* 0.92[0.88-0.96]*

*P values < 0.05; Adjusted for sex, ethnicity, education, socioeconomic status
and tobacco use with other variables in the table.

provided in Table 4. Each unit rise in frailty score increases the OPD
visits by 1.03 units whereas unit rise in chronic condition count in-
creases it by 1.1 units. However, number medicine use was found to be
significantly positively associated with age, chronic condition count
and frailty score. After adjusting for sex, age, education, BMI, socio-
economic status, tobacco use, BMI and chronic condition count, each
unit rise in frailty score reduces the medicine count by 0.9 units.
However, strong linear association was found with chronic conditions
count and medicine count after adjusting for other variables [Table 4].
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4. Discussion

To our knowledge, it is the first study to assess frailty in India aged
among 40 years and more. Considering the ageing population, identi-
fying the at-risk population (frail and pre-frail) would help in designing
appropriate care model. We attempted to address them in current cross-
sectional study. Key findings from our study are 1) nearly 13% of pa-
tient aged = < 50 years were frail and more than 40% were in pre-frail
category, 2) in the age group 40-50, grip strength and chronic condi-
tion count and among elderly, BMI and chronic condition count were
strongly associated with frailty 3) linear rise in OPD visits was seen with
chronic condition count and frailty score whereas, medicine count was
significantly associated with age, chronic condition count and frailty
score.

In our study nearly, 36% and 34% were frail and pre-frail respec-
tively. Previous studies from India reported the prevalence to vary from
30% to 55% among people aged 50 years or more®’*>* less than our
findings (60.5%). Nearly, 13% of patients aged = < 50 years are frail
and 40% are pre-frail. This finding is a clue to extent the research on
frailty assessment beyond the elderly population. The reasons of in-
creased proportion in middle age could be due to prevalent chronic
conditions. Studies have shown that, multimorbidity and frailty are
linked®® and multimorbidity in younger age group is common.>* In
middle age, physiologic process of human body is more active reporting
less functional decline, so the possible frailty score is seen to be directly
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linked with count of chronic conditions. As multimorbidity considers
the number of chronic conditions in measuring the index, severity score
might give better association with frailty.?> Another possible reason for
increased prevalence could be because of our primary care study set-
tings, where people having diseases and impaired outcomes often visit
the health center. However, studies from community based screening
have reported the prevalence to be more than 32% among older po-
pulation (aged 60 years or more)."®>? This could be because of different
tools being used for screening of people and better representativeness
compared to our facility based population.

We also found strong association with hand grip strength with
frailty in people aged = < 50 years. Similar findings have been re-
ported from developing countries.”'® Hand grip strength, an important
marker for assessment of frailty represents physical strength. Thus,
exploring the opportunity of using hand grip assessment along with
count of chronic conditions in primary care setting could help in
identifying ‘at-risk’ population. Similarly, BMI is one of the significant
factors for frailty in elderly population. Recent reports on nutritional
status from India explains the burden of undernutrition among elderly
population which increases physical and cognitive weakness exposing
the person to be frailer.”® Literature on BMI and frailty has been non-
conclusive.””

Linear rise in healthcare utilization with frailty and multimorbidity
is consistent with findings from developed countries.”® Owing to easier
availability and accessibility of primary care services in the country, the
increase visits cannot be ignored. We found the significant increase in
OPD visits among men only, which could be because of poor health
seeking behaviours in women. We did not collect information on type of
healthcare use (private or government), however, each visit to facilities
are often associated with increased expenditures. Similar findings was
reported from hospitalized patients in India®? and other developed
countries. As each of these studies used different tools to measure
frailty, in different population, direct comparison requires more atten-
tion. After adjusting for other variables and multimorbidity, frailty was
seen to be strongly associated with hospital visits. It is expected that,
that frail people, because of their multiple health problems, seek more
medical care.?® This necessitates further research on types of healthcare
utilization and the reasons.

The influential role of count of chronic disease on OPD visit and
medicine use is an interesting finding. Frailty is associated with wider
healthcare utilization ranging from physiotherapy to alternative medi-
cines and home based care.>° We did not collect information on type of
services used during their hospital visit, thus, assessing reasons of visit
is beyond the scope of our study. Usually, patient with chronic condi-
tions visit the primary care center for follow up which might have in-
flated the healthcare utilization. People with long-term diseases asso-
ciated with functional decline often attend specialized care settings.
Medicine use and frailty are found to be inversely related. This could be
because of increased shift towards alternative therapies in elderly po-
pulation, especially in India, where alternative and traditional practices
are still in use. As our study is based on primary care settings, asso-
ciation of frailty score on medicine use needs careful interpretation.

Being a cross sectional study, we have few limitations. The study
sample is from one tribal district of the state, so generalization of the
findings should be done with caution. We used self-reported morbidity
for listing of chronic diseases, which has its own limitation. However,
studies have shown that, self-reported morbidity can be used as a proxy
measure for multimorbidity assessment in the absence of electronic
records or proper hospital based data.>’ Another limitation could be the
use of Edmonton scale for assessment of frailty, so the findings from our
study might require little attention during comparison with other. The
healthcare utilization mentioned in the article is on medicine use and
hospital visits, as reported by the patients. We have tried to validate the
findings with the prescriptions and used medicine covers.

Clinical Epidemiology and Global Health 7 (2019) 331-336

5. Conclusion

We found that, frailty is associated with increased count of chronic
conditions and healthcare utilization. The higher percentage of frailty
among middle age population, demands extension of frailty research to
other age group than older population. There is need of modifying the
frailty assessment tool, which should provide more weightage to mul-
timorbidity. Even though evidence on multimorbidity and frailty is still
debatable, understanding the nexus between these would be helpful in
designing appropriate primary care-based intervention.
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