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Title:

Incidence and risk factors for falls among community dwelling elderly subjects - A

prospective cohort study from Ernakulam, Kerala, India
Abstract
Background & Objectives:

Purpose: There is limited knowledge regarding epidemiology and risk of falls in elderly
Living in low and middle income countries. The primary objective was to report the
incidence of falls in community dwelling elderly population aged 65 years and above from

Ernakulam, Kerala, India.

Methods: The study was a prospective cohort with stratified random cluster sampling. We
collected information via house visits using a questionnaire. The subjects were followed up
prospectively for 12 months by phone at 90 day intervals and missing subjects by house

visits.
Participants: Community dwelling elderly above 65years of age.

Findings: We recruited a total of 1000 participants. A total of 201(20.1%) subjects reported a
fall during follow-up. The incidence rate of falls was 31 (95% CI 27.7, 34.6) per 100 follow-
up years. Female sex (OR 1.48, 95% CI 1.05, 2.10, p = 0.027), movement disorders including
parkinsonism (OR 2.26, 95% CI, 1.00, 5.05, p=0.048), arthritis (OR 1.48, 95% CI 1.05, 2.09,
p=0.026), dependence in basic activities of daily living (OR, 3.49, 95% CI 2.00, 6.09,
p<0.001), not using antihypertensive medications (OR, 1.53, 95% CI 1.10, 2.13, p=0.012),
living alone during daytime (OR 3.27, 95% CI 1.59, 6.71, p=0.001) and a history of falls in
the previous year (OR, 2.25, 95% CI 1.60, 3.15, p<0.001) predicted a fall in the following

year.

Interpretation & Conclusions: One in five community dwelling elderly fall annually and one
in four who fall are prone to fall again in the next year. Interventions targeting falls among
elderly need to focus on modifiable risk factors like living alone during daytime, movement

disorders, arthritis and dependence on basic activities of daily living.
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Strengths and limitations of this study

The strengths of the current study include a prospective cohort study design, large sample
size (n=1000), representative urban and rural population components, inclusion of
participants from different SES levels, no participants lost to follow up and use of a fall diary
to avoid recall bias. The limitations include data from a single study site and a short period of

follow up (one year).

Introduction

Globally, there are an estimated 962 million people aged 60 or over, comprising 13 per cent
of the total population.!This geriatric population is expected to double by 2050 to 2.1 billion.!
Unintentional injuries are reported to be the fifth leading cause of death globally in this
population and falls constitute two out of every three deaths in this category.? The Kellogg
International Working Group that was constituted to focus on the prevention of elderly falls
defined a fall as ‘unintentionally coming to the ground or some lower level and other than as
a consequence of sustaining a violent blow, loss of consciousness, sudden onset of paralysis

as in stroke or an epileptic seizure’.3

Many prospective population-based studies have examined the epidemiology of falls in the
community dwelling elderly across different settings. The reported incidence rates show wide
variability from as low as 29% to as high as 40% in this population.**Various studies done in
India have reported the prevalence of falls in community dwelling elderly ranging from 13-
53%.10-13 The incidence of recurrent falls (more than two episodes per calendar year) was

reported to be 11 to 21% by Lord et al .4

The risk factors for falls in the elderly as reported by Lord et al can be grouped into seven
major categories.*These include socio-demographic factors, balance and mobility factors,
sensory and neuromuscular factors, psychological factors, medical factors, medication use,
and environmental factors.# A recent meta-analysis by Deandrea et al pooled data from 74
prospective cohort studies that reported risk factors for prospective falls among community

dwelling elders.'* A prior history of falls, gait problems, walking aid use, vertigo, Parkinson
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disease and anti-epileptic drug use were the dominant reasons for prospective falls in this age

group.!4

The primary objective of our study was to report the incidence of falls in community
dwelling elderly population from Ernakulam, Kerala, India through a year-long prospective
follow up schedule. The secondary objective was to identify factors that can predict a risk for

future fall in community dwelling elders.

Methods:
Selection and Description of participants:

Design & Setting: The current study is a community based prospective cohort study that was

conducted in an area within10 km radius from the study centre (Amrita Institute of Medical
Sciences and Research Centre, Kochi, Kerala). The study was conducted over a period of 3
years (Nov 2014 to Nov 2017). This circular area included 12 panchayats, 4 municipalities

and 1 corporation. The study area comes under Ernakulam district of Kerala, South India.

We calculated the sample size using a previously published study by Mitchell-Fearson et al
which reported a 21.7% prevalence for falls in the elderly.!> We selected an alpha of 0.05 and
an allowable error of 20% giving us a minimum sample size of 347 subjects. The design
effect for the sampling method (multistage stratified random cluster sampling) was calculated
using a pilot of ten clusters (cluster size k=25) that provided an Intra Class Correlation (ICC)
of 0.023. The sample size adjusted for design effect was 539 (inflation factor of 1.552). We
enrolled a total of 1000 participants anticipating significant sub group differences within the

study sample.

Participants: We used stratified random cluster sampling method to select the participants.
The sample was stratified at two levels, rural urban (level 1) and at the level of individual
local self-governing units (LSGs, level 2). A total of 40 clusters using Probability
proportional to size technique were selected randomly from the list of all available clusters
within the defined geographical area. Each cluster was from an individual electoral ward

within the LSGs. We selected 25 participants from each cluster. In each cluster, a random
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starting point was selected and households were visited in a sequential manner by the
principal investigator and staff till 25 subjects were recruited. A flowchart on the study
design used in the present study is shown in figure.1. The inclusion criteria included (i)
minimum age of 65 years or more (i) ambulant physical status (iii) intention to stay in the
study area of a minimum of 12 months after assessment and (iv) comprehensive skills in
English/Malayalam language. The exclusion criteria included complete dependence for day

to day activities.

Patient and public invelvement: Patients and the public were not specifically involved in

the planning and execution of this study. However, they were informed of the need of the

study and quarterly follow up was done telephonically.
Technical Information and Interventions:

A study questionnaire was prepared after a detailed literature review of studies related to falls
in the elderly. The study questionnaire included questions relating to the socio-demographic
profile, comorbidities, physical activity, medication use and environmental assessment. This
questionnaire was initially piloted over a small number of patients (n=50) and redundant
questions were either removed or modified. The modified questionnaire was reviewed by

subject experts and was approved for use in the full study.

All initial assessments were done at the participant’s home. The research team (PI, two
nurses) visited all recruited subjects at their home premises. The study questionnaire was
administered by the PI by means of a face to face interview during house visits. In addition,
height, weight and blood pressure readings were taken by the trained staff (nurses) that
accompanied the PI. All subjects were advised to keep a diary in which they should note
down and incidence of fall along with the date and time of fall, what the patient was doing
when he fell, what caused the fall, whether it was witnessed fall or not and whether the fall
had any consequences or complications. Three monthly follow up was done by telephonic
conversation with enrolled subjects. Those who were not available over the phone were

revisited via house visits. The data collection period was from August 2015 to April 2017.
Statistics:

We summarized demographic and social-economic variables to characterize the study

population (Table 1). We presented the mean and standard deviation for normally distributed

7
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continuous variables. Values are expressed in number and percentages. We used Chi square
test to examine the association of categorical risk factors with prospective falls. All individual
factors with a p value of <0.2 for association on bivariate analysis was selected for
multivariate analysis. Multiple binary logistic regression was used to construct the prediction
model for prospective falls. The cut-off point for statistical significance was set at an a-level
of 5%. We reported the adjusted Odds Ratios (aOR) with 95% confidence intervals.
Statistical analysis was done using IBM SPSS Statistics 20 Windows (SPSS Inc., Chicago,
USA).

Ethical approval:

We collected written informed consent from the consenting subjects before recruitment to the
study and the same was documented for future reference. The consent contained the title,
purpose, methods employed in the study, benefits to the subject as well as family and the
interest of the respondent to participate on a voluntary basis to the study. The confidentiality
of the study during the analysis was also mentioned in the consent. The consent process and
study protocol was approved by the Institutional Ethics Committee (Institutional Ethics
Committee Registration Number: ECR/129/Inst/KL/2013).

Results
Baseline Characteristics of the study population

We recruited a total of 1000 participants from 40 individual pre-designated clusters spread
across a circular geographical area with the study institution as the centre point. The
distribution of gender, age categories, weight status, education level, household living pattern
and area of domicile are presented in Table 1. The mean age of the study subjects was
72.7(7.2) years. Among study participants, 568 (56.8%) were female, 87.4% were literate
and 82% lived with family or caretakers. A total of 348 (34.8%) were either pre-obese or
obese as per Asian Criteria of BMI classification.!® The morbidity profile of the study
population was published earlier.!” The self-reported prevalence of diabetes(DM), coronary
artery diseases(CAD) and cerebrovascular accidents (CVA) were 34.2%, 20.1%&5.3%
respectively. Among study subjects, 768 (76.8%) were hypertensive as documented either by
high values on house visit measurement or by current treatment for hypertension. Among
hypertensives, a total of 528 subjects (68.8%) reported taking treatment for hypertension and
remaining 240(31.2%) were newly detected during the baseline evaluation of the study.

8
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Incidence of falls in the study population

A total of 201(20.1%) subjects reported a fall during the prospective follow up period of 12
months. The total fall episodes during the follow up period were 301. The overall incidence
rate of falls was 31 (95% CI 27.7, 34.6) per 100 follow up years. The corresponding figures
for elderly men and women separately were 21.2 (95% CI 18.5, 24.2) & 38.3 (95% CI, 34.6,
42.3) respectively. The stratified incidence rates for age groups 65-75, 75-85 & more than 85
were 27.4,36.8 and 41.1 per 100 follow up years respectively. Among participants, more
women reported a fall compared to men (23.6% v/s 15.5%, p, 0.002). In the age stratified
groups, 27(30.0%) subjects in the age group >85 years reported a fall in the follow up period,
compared to 54(20.6%) in the age group 75-85 years and 120(18.5%) in the 65-75 years
group. (p 0.038). In addition, 53 (5.3 %) people sustained recurrent falls (two or more falls)
during the follow up.

Factors associated with prospective falls.

The association of baseline factors with a prospective history of falls during the follow up
period is presented in Table 2 as unadjusted bivariate comparisons. Among all baseline
variables, only gender and living arrangement showed a significant association with a
prospective history of falls on bivariate comparisons. Females had a higher risk of fall when
compared to males (OR 1.68, 95% CI, 1.21, 2.33. p 0.002). Those living alone during
daytime also had a higher risk of falls when compared to those living with family/caretaker
(OR 2.95, 95% CI, 1.47, 5.94. p 0.002). The association of prospective falls with factors
affecting locomotion was explored by bivariate analysis and is presented in Table 3. Among
the factors affecting locomotion, only parkinsonism (OR 2.66, 95% CI, 1.23, 5.78. p 0.010),
vertigo (OR 1.51, 95% CI, 1.10, 2.06. p 0.010), arthritis (OR 1.62, 95% CI, 1.17, 2.25. p
0.004), numbness and paraesthesia of feet (OR 1.37, 95% CI, 1.00, 1.86. p 0.048) dependence
in basic activities of daily living (OR 3.45, 95% CI, 2.01, 5.92. p <0.001) and dependence in
instrumental activities of daily living (OR 1.63, 95% CI, 1.18, 2.25. p 0.003) showed
significant associations with prospective falls on bivariate comparisons. A history of falls in
the preceding year also had a higher risk for prospective falls (OR 2.59, 95% CI, 1.87, 3.58. p
<0.001).

Among baseline factors only gender showed an association with recurrent falls on bivariate

comparisons (OR 2.44, 95% CI, 1.29, 4.63. p 0.005). Among factors affecting locomotion
9

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 23



Page 11 of 23

oNOYTULT D WN =

BMJ Open

dependence in basic activities of daily living (OR 5.00, 95% CI, 2.38, 10.10. p <0.001),
dependence in instrumental activities of daily living (OR 1.79, 95% CI, 1.03, 3.12. p = 0.038)
and a history of falls in the preceding year (OR 4.20, 95% CI, 2.38, 7.39 p <0.001) showed an

association with recurrent falls on bivariate comparisons.

In the study population, 474(47.4%) subjects reported taking anti-hypertensives, 277(27.7%)
reported taking anti diabetic medications and 69(6.9%) reported taking either
benzodiazepines or other sedative drugs. There was no significant association for prospective
falls with use of anti-hypertensive medications (OR 0.77, 95% CI 0.57, 1.06, p = 0.104), anti-
diabetic medications (OR 1.14, 95% CI 0.81, 1.60, p=0.446) or benzodiazepines/sedatives
(OR 1.56, 95% C1 0.90, 2.72, p=0.110) in bivariate comparisons.

Independent Risk Factors for prospective falls

The final adjusted model with independent predictors of prospective falls in the elderly is
presented as Table 4. Among the factors examined in the logistic regression model, female
sex (OR 1.48, 95% CI 1.05, 2.10, p = 0.027), parkinsonism (OR 2.26, 95% CI 1.00, 5.05,
p=0.048), arthritis (OR 1.48, 95% CI 1.05-2.09, p=0.026), dependence in basic activities of
daily living (OR 3.49, 95% CI 2.00, 6.09, p<0.001), not using antihypertensive medications
(OR 1.53, 95% CI 1.10-2.13, p=0.012), living alone during the daytime (OR 3.27, 95% CI
1.59-6.71, p=0.001) and history of falls in the previous year (OR 2.59, 95% CI 1.87, 3.58,
p<0.001) were found to be significantly associated with falls. The independent predictors for
recurrent falls were female sex (OR 2.05, 95% CI 1.07, 3.95, p = 0.031), dependence in basic
activities of daily living (OR 3.63, 95% CI 1.71, 7.70, p = 0.001), and history of falls in the
previous year (OR 3.39, 95% CI 1.89, 6.05, p<0.001).

Discussion

This community based prospective cohort study provides details of 301 fall episodes
experienced by 201 elderly subjects during a follow up period of one year from Ernakulam,
Kerala, India. Approximately one in five elderly subjects in this age group reported a fall
during the study period. There appears to be a sex based difference in the proportion that fell
with one in four elderly women falling compared to one in six men during follow up. The
results also suggest a dose response relationship between age and falls with more subjects

falling in older age groups compared to relatively younger groups. In addition, every fourth
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person who fell reported one or more falls following the index fall episode during the study
period. The independent predictors for falls in the elderly included female sex, parkinsonism
and related movement disorders, arthritis, dependence in basic activities of daily living, not
using antihypertensive medicines, living alone during daytime and a history of fall in the
preceding year. The corresponding predictors for recurrent falls included female sex,
dependence in basic activities of daily living and a history of fall in the preceding year. To
our knowledge, this is the only prospective cohort study done in India that focussed on falls

in free living elderly who were assessed in the community setting.

The incidence of falls in the elderly from our study appears to be at the lower end of the
spectrum as reported by western studies (29% to 40%).4* Interestingly, our results are more
similar to that reported by a prospective study among community dwelling elderly Chinese
subjects.!® The incidence rate of falls in this study were 27.0, 32.4 and 22.0 per 100 person-
years for all elderly, women and men respectively. The proportion with recurrent falls in this

study was also similar to our study (4.75% v/s 5.3%).

The risk factors for prospective falls in community dwelling elderly was examined by a
recent meta-analysis by Deandrea et al that pooled 74 prospective cohorts.!* Most of the
prospective studies in the meta-analysis suggested that community dwelling elderly women
are at higher risk for falls compared to their male counterparts. The pooled estimates for falls
(OR 1.30, 95% CI, 1.18, 1.42) and recurrent falls (OR 1.34, 95% CI, 1.12, 1.60) in this meta-

analysis are in agreement with the current study.

Several prospective studies have reported higher risk for falls among elderly patients with
Parkinsonism and/or related movement disorders similar to the current study. The meta-
analysis suggested an adjusted OR of 2.71 (95% CI, 1.08, 6.84) for falls and 2.84 (95% CI,
1.77, 4.58) for recurrent falls from five studies that looked for the same. Our study didn’t
report any positive association between Parkinson’s disease and recurrent falls, probably due

to the small number of recurrent fallers (5.3%) in the cohort.

Our finding of high risk for falls among those elderly with arthritis is in concordance with
several other studies.!®22 Together these studies suggest that elderly with arthritis and/or
chronic pain have a higher risk for falls. The GLOW cohort also reported a higher incidence
of falls and fractures in postmenopausal women with osteoarthritis compared to osteoarthritis
free peers.2?

11
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Several studies have reported that living alone during the daytime is a risk factor for falls in
the elderly as suggested by the current study.' The meta-analysis is also in agreement with
this observation (OR 1.33, 95% CI, 1.21, 1.45) after looking at data from 11 studies that

examined the same.

Reduced BADL( Basic Activities of Daily Living) capability is also reported to be associated
with falls in the elderly.?? Yokoya et al recently concluded that higher frequency of leaving
home, higher exercise levels and presence of interest in activities (e.g., meeting friends,
shopping, working in the garden) were associated with a reduced risk for fall in community
dwelling elders.?* Maintaining and enhancing physical functions, principally walking ability
and walking speed are critical for fall prevention among elderly.?*?5 Age appropriate
exercises including those enhancing muscle strength and improving balance can probably

reduce the incidence of falls among elderly.?s

A history of falls in the previous year appears to be the most consistent risk factor across
several studies.!#2526 Pooled data from several studies in the recent meta-analysis puts the
risk at an OR of 2.77 (95% ClI, 2.37, 3.25) for falls and an OR of 3.46 (95%ClI, 2.85, 4.22) for
recurrent falls, in agreement with the current study (2.59 & 3.39 respectively).!* Suzuki et al
reported that five out of six elderly with a history of falls were anxious about another fall and

one in three said that they did not venture out again due to fear of another fall.?s

One notable finding in our study was the lack of association for falls with medication use for
most groups of medications except for antihypertensive medications. This is in contrast to a
meta-analysis of the impact of medication classes on falls in elderly.?” Woolcott et al reported
an OR of 1.41 (95% Crl, 1.20-1.71) for falls among elderly with benzodiazepine use.?” The
lack of association between sedatives use and falls in our study is probably due to the limited
number of subjects reporting the use of the same (6.9%). We saw an inverse association
between falls and the use of antihypertensive drug use in the current study. One probable
reason could be the high proportion of uncontrolled hypertensives in the study population.

This finding needs to be explored further in future studies.

Funding:
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Conclusion

One in five community dwelling elderly citizens fall on an annual basis and one in four of
those who fall are prone to fall again in the same calendar year. Female sex, movement
disorders including parkinsonism, arthritis, dependence in basic activities of daily living,
living alone during daytime and a history of falls in the previous year appear to predict a fall
in the following year. Any intervention targeting a reduction in falls among the elderly need
to focus on the modifiable risk factors like living alone at home during daytime, movement
disorders and arthritis. We need to encourage mechanisms that may reduce dependence of
elderly on basic activities of daily living. Attention should also be given to encourage both

physical activity and interests in social activities among elderly subjects.
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Table 1. Baseline Details of the study population.

| Demographic factors | n (%)
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Gender
Male 432(43.2)
Female 568(56.8)
Age group
65-75 648(64.8)
75-85 262(26.2)
>85 90(9.0)
Weight Status(BMI)
Underweight(<18.5) 124(12.4)
Normal(18.5-22.9) 340(34.0)
Overweight(23-24.9) 188(18.8)
Pre Obese(25-29.9) 264(26.4)
Obese(>30) 84(8.4)
Education
Graduate and above 132(13.2)
Diploma / Pre-degree 85(8.5)
Middle class / Primary 657(65.7)
llliterate 126(12.6)
House Hold
Living with family / caretaker 820 (82.0)
Living alone during daytime 145 (14.5)
Living alone 35(3.5)
Domicile
Urban 700(70.0)
Rural 300(30.0)

Table.2. Association of falls with baseline variables — bivariate comparisons

Risk factors

Prospective falls

NoFall | Fall

OR (95% Cl)

P value
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n(%) n (%) n (%)
Gender
Men [432(43.2)] 365(84.5) 67(15.5) 1.68(1.21-2.33) 0.002
Women [568(56.8)] 434(76.4) 134(23.6)
Age Group in years
65-75 [648(64.8)] 528(81.5) 120(18.5)
75-85 [262(26.2)] 208(79.4) 54(20.6) 1.14 (0.80-1.64) 0.468
>85 [90(9.0)] 63(70.0) 27(30.0) 1.89 (1.15-3.09) 0.012
Diabetes [342(34.2)]
No 532(80.9) 126(19.1) 1.19(0.86-1.63) 0.298
Yes 267(78.1) 75(21.9)
Hypertension
(768(76.8)) No 181(78.0) 51(22.0) 0.86(0.60-1.23) 0.414
Yes 618(80.5) 150(19.5)
Asthma or COPD
(225(22.5)) No 622(80.3) 153(19.7) 1.10(0.77-1.59) 0.600
Yes 177(78.7) 48(21.3)
Coronary Artery Disease
(201(20.1)) No 639(80.0) 160(20.0) 1.02(0.69-1.50) 0.906
Yes 160(79.6) 41(20.4)
Cerebrovascular Disease
(53(5.3)) No 762(80.5) 185(19.5) 1.78(0.97-3.27) 0.060
Yes 37(69.8) 16(30.2)
Alcohol (177(17.7))
No 654(79.5) 169(20.5) 0.85(0.56-1.30) 0.460
Yes | 145(81.9) 32(18.1)
Smoking (178(17.8))
No 652(79.3) 170(20.7) 0.81(0.53-1.23) 0.324
Yes | 147(82.6) 31(17.4)
Living Arrangement
Living with family/caretaker | 669(81.6) 151(18.4)
(820(82))
Living alone during daytime 109(75.2) 36(24.8) 2.95(1.47-5.94) 0.002
(145(14.5))
Living alone(35(3.5)) 21(60.0) 14(40.0) 1.46(0.97-2.22) 0.073
Table 3. Association of falls with factors affecting locomotion — Bivariate comparisons
| Risk factors | Prospective falls | OR (95% Cl) | P value |
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No Fallers Fallers
n (%) n (%)
Parkinsonism(28(2.8))
No 782(80.5) 190(19.5) 2.663(1.23-5.78) 0.010
Yes 17(60.7) 11(39.3)
Vertigo(388(38.8))
No 505(82.5) 107(17.5) 1.51(1.10-2.06) 0.010
Yes 294(75.8) 94(24.2)
Arthritis(281(28.1))
No 591(82.2) 128(17.8) 1.62(1.17-2.25) 0.004
Yes 208(74.0) 73(26.0)
Knee pain (565(56.5))
No 356(81.8) 79(18.2) 1.24(0.91-1.70) 0.179
Yes 443(78.4) 122(21.6)
Numbness and paraesthesia
of feet(475(47.5))
No 432(82.3) 93(17.7) 1.37(1.00-1.86) 0.048
Yes 367(77.3) 108(22.7)
Urinary symptoms
(316(31.6)) No 558(81.6) 126(18.4) 1.38(0.99-1.90) 0.051
Yes 241(76.3) 75(23.7)
Visual impairment
(594(59.4)) No 326(80.3) 80(19.7) 1.04(0.76-1.43) 0.796
Yes | 473(79.6) 121(20.4)
Not independent in Basic
Activities of daily living
(59(5.9)) Yes 766(81.4) 175(18.6) 3.45(2.01-5.92) <0.001
No 33(55.9) 26(44.1)
Not independent in
Instrumental activities of
daily living (306(30.6))
Yes 572(82.4) 122(17.6) 1.63(1.18-2.25) 0.003
No 227(74.2) 79(25.8)
Regular exercise or Yoga
(342(34.2)) Yes 281(82.2) 61(17.8) 1.25(0.89-1.74) 0.198
No | 518(78.7) 140(21.3)
History of falls in the previous
lyear (269(26.9))
Yes 182(67.7) 87(32.3) 2.59(1.87 —3.58) <0.001
No 617(84.4) 114(15.6)

Table 4 Risk factors of falls in community dwelling elderly subjects
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Risk Factors Odds Ratio (95% CI) P value
All Falls

Females 1.48 (1.05, 2.10) 0.027
Movement disorders / Parkinson’s Disease 2.26 (1.00, 5.05) 0.048
Arthritis 1.48 (1.05, 2.09) 0.026
Dependence in basic activities of daily living 3.49 (2.00, 6.09) <0.001
Not using antihypertensive medications 1.53 (1.10, 2.13) 0.012
Living alone during daytime 3.27(1.59, 6.71) 0.001
History of falls in previous year 2.25(1.60, 3.15) <0.001
Recurrent Falls

Females 2.05(1.07, 3.95) 0.031
Dependence in basic activities of daily living 3.63 (1.71, 7.70) 0.001
History of falls in previous year 3.39(1.89, 6.05) <0.001
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Figure

Fig.1 Flowchart of the Study Design

13 MUNCIPALITIES

ERNAKULAM DISTRICT
COCHIN CORPORATION _ 60 PANCHAYATH

LSGs included in the study were situated within 10Km radius from the study centre

1 corporation 10 panchayaths
4 muncipalities

(20 wards) (12 wards)
(8 wards)

Total 40 clusters were selected based on PPS

From each cluster 25 eligible participants were interviewed
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AFPPENDEX IV
INFORMFED CONSENT

Introdwoion: Falls are a very conrnon and ofien devasidns problem in the elderly
population Most of ihese patients, who fll end wup pethmy mpmwed needing
hospitalizanion or even sursical procadures. The prevalence of falls in the elderly 15 high
and debitifating fo the patients. However this aspect of health care is mostly neglected in
our setap unless and uneill 3 person repots after a fall Hence I feed this study will help
us to assess the nsk of fall m our population
Name of project: A FROSFECTIVE STUDY TO ASSESS THE FREVALENCE
OF FALLS TN ELDERLY IN ERNARKULAM DISTRICT AND
ITS ASSOCTATED RISK FACTORS OVER 1 YEAR

Co coondinafimg center; Ganamic depariment Amnta mstings of madical sciences. Fochs

Name of responedent . . 3

[nvitation and Porpose of the study:

Wi are condacting a snudy @ which we are tnving to understang the prevalence
of fall in elderly m Faochi Eerala India and to find out the Sctors associased with these
falls, with ywour permission, we would ke to conduct this study. Please o throush the
decxils of the project below
Do I heave o faloe part im this study?

Your participaton o this stady & vohmeary. B 15 up 1o yvou to decide whether to
paracpate in  this study. If vou chanpe vour mind, vou are free to withdew fom the
snudy at any dme and withous pvinz a reazon Befusal to participate will not msvahve
amy peralfy or loss

WWhat do I kave to do in this stedy? What 1= beng stodied™

If vou agree to parbcipate in this shady, a queshonnaire con@mme quesisons oo
ervironmental and lifesnle faciors under stody wall be used to collect data. Trained
imvestigators with the assistance of manslarors will adouimisrer the cusstionrate YVou

will have fo zive mswers 0 the questions asked Follow up shall be done over phooe
where you have o say if vou hawe fallen during the study period and the defails of falls.
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Vhat are the Methods employed in the sindy?

A goesnocnyre Coofamime questions of eovironmental and [ffestvle factors
under study. Basic physical parametsrs will be assessed ke beight, weight, BMI and
blood pressure Memory smras and depression stanis will be assessad using MMWSE and
DS tooks
That are the risls in taldng part in this stody?

Ther= are po nisks m takme part 1o the shudy.

Tihat are the Bemefirs™

The study will not provide vou with any direct denafits. Thes soady will put some
Light to the exfent of tus urecesnizad problem  Thes miormator will helpm
preventon of such falls in eldealy.

Is pariapation compukory?

Wo. Taking part o this stady is oo 2 vobmiary basis. If you hawve any deubd
piease do nod hesiate 1o ask
How wll the information collected im the study be nsed?

The mfermation codectad will be kept completely confidential At no pome wil
we reveal the idennry of the respondents wien we analyze the data Your information
will be archired in a coded forme Yoor permussion oo the imvestigator to use this
mformation doss not auisnascally end at o partioular tme

However your details will be released o any regulatory authorioes If requested
for leml auditing purposs
Problem: or Questions

If vou have any question about the sudy, you may comfact your mvesfizaior,
winase detils will be provided to vouo You will also be azsked to provede vour address
and confact detadls as we need to confact you dunng the shady
Hame and Contact Dedails of the Iovestizator -  Dr. Divyamel Sasidharan

Mob. Na. 9805653000 Cremiatrecs Dieparmment
el divedrmal com AW, Kochi-582041

Mame and conmct details of local'Centml efhics comumirtes chatrperson mamber -
Drr. Sanrhe Fommar Mam, ATWS. Kochi-5823041
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6

7 I confimm that I have read the writen information for stady, “Prevalence of falls
8

9 o elderly in Emalulam dismrict and s associated risk factors over | vear in Eodhi
I Kerala, India *, and confire that

:; = I have had the opporhantty o &k questions abma this siudy and T am satisfied
14 ; ; EE o

15 with the answers and explanatons that have been provided.

1? = [ understand that [ smant access to data to authorized persons described in the
18 mforpanon sheet have been soven time and oppormunity to consider fakine par
5 in this srady.

;; « Tunderstmd my participafion &5 voluntary and that [ am See 0 withdraw at any
;i time. without Zivins reason

25 « Tapres to take pant m this stady.

26

;273 I confirm that T hawve been infonred oy my imvestpabor that the mformation
29 collected from me will beused for presemfapon ‘sclenfific publicaton and research
i analvsis. T understand rhat such use s for advancement of further medical knowledse, I
gg volntarity aeree to sach use. T also imderstand that mry sdentity will nof be revealad in
g;‘ such presenfaton 1 express my wiilingress o the same Hovmz understood all the facts
36 and the condifions stafed above I accept and agres and bemby eporess my free and
g; vohmiary coosent 0 Dr. Donvamel Sasidharam and his assooaies @0 paricpate in the
39 stady.

40 -

:; I understand that I have nod mven up any of my rights by sigmine this form I
22 will receive the Wl copy of the informed consent refemred to above, mcludine this
45 sipmed statement with nvy signahme balow

46

47

48

‘5‘3 Slznatare of respondent;

=1 Address:

52 Case:

53

54

22 Siznature of wimess

;73 Mame of witness:

59 Address:

60 Cawe:
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Thave explamed and made M. Mes. . undersamd

the above memmoned details of the study. -
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INams:

Addrazs:
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reported a fall during follow-up. The incidence rate of falls was 31 (95% CI 27.7, 34.6) per
100 follow-up years. Female sex (OR 1.48, 95% CI 1.05, 2.10, p = 0.027), movement
disorders including parkinsonism (OR 2.26, 95% CI, 1.00, 5.05, p=0.048), arthritis (OR 1.48,
95% CI 1.05, 2.09, p=0.026), dependence in basic activities of daily living (OR, 3.49, 95%
CI12.00, 6.09, p<0.001), not using antihypertensive medications (OR, 1.53, 95% CI 1.10,
2.13, p=0.012), living alone during daytime (OR 3.27, 95% CI 1.59, 6.71, p=0.001) and a
history of falls in the previous year (OR, 2.25, 95% CI 1.60, 3.15, p<0.001) predicted a fall

in the following year.

Future plans: The Cohort is being followed up to study falls and its relation to mortality.

Keywords: Falls, Elderly, Community based study, Cohort Study, Kerala

Strengths and limitations of this study:

e The study was a prospective cohort study design with large sample size (n=1000).

e The study population represented both urban and rural population from different
Socio Economic Scale levels.

¢ None of the participants were lost to follow up and a fall diary was used to avoid
recall bias.

e The data is from a single study setting.

e The study has a short period of follow up (one year).

Introduction

Globally, there are an estimated 962 million people aged 60 or over, comprising 13 per cent
of the total population.! Unintentional injuries are reported to be the fifth leading cause of
death globally in this population and falls constitute two out of every three deaths in this
category.? The Kellogg International Working Group defined a fall as ‘unintentionally
coming to the ground or some lower level and other than as a consequence of sustaining a
violent blow, loss of consciousness, sudden onset of paralysis as in stroke or an epileptic

seizure’.3
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Many prospective population-based studies have examined the epidemiology of falls in the
community dwelling elderly across different settings. Environmental factors have been
considered as having an association with falls in low middle income countries. Nutrition is
not that well addressed among the elders in developing countries. Poor nutrition is a risk
factor that could be contributing to the increase in falls in low middle income countries.
Interventions that prevent falls are not accessible to a majority of elder population in such
countries. Fall preventing interventions are not that freely available in many part of such
countries.

The reported incidence rates show wide variability from as low as 29% to as high as 40% in
this population.>1%Various studies done in India have reported the prevalence of falls in
community dwelling elderly ranging from 13-53%.11-14 The incidence of recurrent falls (more

than two episodes per calendar year) was reported to be 11 to 21% by Lord et al.’

The risk factors for falls in the elderly as reported by Lord et al can be grouped into seven
major categories.>These include socio-demographic factors, balance and mobility factors,
sensory and neuromuscular factors, psychological factors, medical factors, medication use,
and environmental factors.3 A recent meta-analysis by Deandrea et al pooled data from 74
prospective cohort studies that reported risk factors for prospective falls among community
dwelling elders.'® A prior history of falls, gait problems, walking aid use, vertigo, parkinson
disease and anti-epileptic drug use were the dominant reasons for prospective falls in this age

group.!s

The primary objective of our study was to report the incidence of falls in community
dwelling elderly population from Ernakulam, Kerala, India through a year-long prospective
follow up schedule. The secondary objective was to identify factors that can predict a risk for

future fall in community dwelling elders.

Methods:
Selection and Description of participants:

Design & Setting: The current study is a community based prospective cohort study that was

conducted in an area within10 km radius from the study centre (Amrita Institute of Medical

Sciences and Research Centre, Kochi, Kerala). The study was conducted over a period of
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three years (Nov 2014 to Nov 2017). This circular area included 12 panchayats, four
municipalities and one corporation. The study area comes under Ernakulam district of Kerala,

South India.

We calculated the sample size using a previously published study by Mitchell-Fearson et al
which reported 21.7% prevalence for falls in the elderly.'® We selected an alpha of 0.05 and
an allowable error of 20% giving us a minimum sample size of 347 subjects. The design
effect for the sampling method (multistage stratified random cluster sampling) was calculated
using a pilot of ten clusters (cluster size k=25) that provided an Intra Class Correlation (ICC)
0f 0.023. The sample size adjusted for design effect was 539 (inflation factor of 1.552). We
enrolled a total of 1000 participants anticipating significant sub group differences within the

study sample.

Participants: We used stratified random cluster sampling method to select the participants.
The sample was stratified at two levels, rural urban (level 1) and at the level of individual
local self-governing units (LSGs, level 2). A total of 40 clusters using Probability
proportional to size technique were selected randomly from the list of all available clusters
within the defined geographical area. Each cluster was from an individual electoral ward
within the LSGs. We selected 25 participants from each cluster. In each cluster, a random
starting point was selected and households were visited in a sequential manner by the
principal investigator and staff till 25 subjects were recruited. A flowchart on the study
design used in the present study is shown in figure.1. The inclusion criteria included (i)
minimum age of 65 years or more (ii) ambulant physical status (iii) intention to stay in the
study area for a minimum of one year after assessment and (iv) ability to communicate in
English/Malayalam language. The exclusion criteria included complete dependence for day

to day activities.

Operational definitions:

Fall was defined as suggested by The Kellogg International Working Group as mentioned in

the introduction.3

A recurrent fall was defined as fall of two or more times during the follow up period of one

year.’
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1

2

z 149  Patient and public involvement: Patients and the public were not specifically involved in
5 150  the planning and execution of this study. However, they were informed of the need of the
6

7 151  study and quarterly follow up was done telephonically.

8

?O 152 Technical Information and Interventions:

12 153 A study questionnaire was prepared after a detailed literature review of studies related to falls
14 154  inthe elderly. The study questionnaire included questions relating to the socio-demographic
15 155 profile, comorbidities, physical activity, medication use and environmental assessment. This
17 156  questionnaire was initially piloted over a small number of patients (n=50) and redundant

19 157  questions were either removed or modified. The modified questionnaire was reviewed by

158  subject experts and was approved for use in the full study.

23 159  All initial assessments were done at the participant’s home. The research team (PI, two

25 160 nurses) visited all recruited subjects at their home premises. The study questionnaire was
161  administered by the PI by means of a face to face interview during house visits. In addition,
28 162  height, weight and blood pressure readings were taken by the trained staff (nurses) that

30 163  accompanied the PI. All subjects were advised to keep a fall diary in which they should note
32 164  down and incidence of fall along with the date and time of fall, what the patient was doing
165  when he fell, what caused the fall, whether it was witnessed fall or not and whether the fall
35 166  had any consequences or complications. Three monthly follow up was done by telephonic
37 167  conversation with enrolled subjects for one year from first visit. Those who were not

39 168  available over the phone were revisited via house visits by the research staff and hence no
40 169  missing data was encountered in the study. In addition, the fall diaries of those who reported
42 170  afall from the same cluster were reviewed during these house visits. The data collection

44 171 period was from August 2015 to April 2017.
46 172 Statistics:

49 173  We summarized demographic and social-economic variables to characterize the study

57 174 population (Table 1). We presented the mean and standard deviation for normally distributed
>2 175  continuous variables. Values are expressed in number and percentages. We used Chi square
54 176  test to examine the association of categorical risk factors with prospective falls. All individual
56 177  factors with a p value of <0.2 for association on bivariate analysis was selected for

178  multivariate analysis. Multiple binary logistic regression was used to construct the prediction
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model for prospective falls. We selected Logistic regression after verifying lack of over-
dispersion using the Pearson and deviance methods. The cut-off point for statistical
significance was set at an a-level of 5%. We reported the adjusted Odds Ratios (aOR) with
95% confidence intervals. We encountered no missing data in the study. Statistical analysis

was done using IBM SPSS Statistics 20 Windows (SPSS Inc., Chicago, USA).
Ethical approval:

We collected written informed consent from the consenting subjects before recruitment to the
study and the same was documented for future reference. The consent contained the title,
purpose, methods employed in the study, benefits to the subject as well as family and the
interest of the respondent to participate on a voluntary basis to the study. The confidentiality
of the study during the analysis was also mentioned in the consent. The consent process and
study protocol was approved by the Institutional Ethics Committee of Amrita Institute of
Medical Sciences and Research centre. (Institutional Ethics Committee Registration Number:

ECR/129/Inst/KL/2013).

Results
Baseline Characteristics of the study population

We recruited a total of 1000 participants from 40 individual pre-designated clusters spread
across a circular geographical area with the study institution as the centre point of which 568
(56.8%) were female. The distribution of gender, age categories, weight status, education
level, household living pattern and area of domicile are presented in Table 1. The mean age
of the study subjects was 72.7(7.2) years. Among study participants, 568 (56.8%) were
female, 87.4% were literate and 82% lived with family or caretakers. A total of 348 (34.8%)
were either pre-obese or obese as per Asian Criteria of BMI classification.!” The morbidity
profile of the study population was published earlier.!® The self-reported prevalence of
diabetes(DM), coronary artery diseases(CAD) and cerebrovascular accidents (CVA) were
34.2%, 20.1%&5.3% respectively. Among study subjects, 768 (76.8%) were hypertensive as
documented either by high values on house visit measurement or by current treatment for
hypertension. Among hypertensives, a total of 528 subjects (68.8%) reported taking
treatment for hypertension and remaining 240(31.2%) were newly detected during the

baseline evaluation of the study.
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Incidence of falls in the study population

A total of 201(20.1%) subjects reported a fall during the prospective follow up period of one
year. The total fall episodes during the follow up period were 301. The overall incidence rate
of falls was 31 (95% CI 27.7, 34.6) per 100 follow up years. The corresponding figures for
elderly men and women separately were 21.2 (95% CI 18.5, 24.2) & 38.3 (95% CI, 34.6,
42.3) respectively. The stratified incidence rates for age groups 65-75, 75-85 & more than 85
were 27.4,36.8 and 41.1 per 100 follow up years respectively. Among participants, more
women reported a fall compared to men (23.6% v/s 15.5%, p, 0.002). In the age stratified
groups, 27(30.0%) subjects in the age group >85 years reported a fall in the follow up period,
compared to 54(20.6%) in the age group 75-85 years and 120(18.5%) in the 65-75 years
group. (p 0.038). In addition, 53 (5.3 %) people sustained recurrent falls (two or more falls)
during the follow up.

Factors associated with prospective falls.

The association of baseline factors with a prospective history of falls during the follow up
period is presented in Table 2 as unadjusted bivariate comparisons. Among all baseline
variables, only gender and living arrangement showed a significant association with a
prospective history of falls on bivariate comparisons. Females had a higher risk of fall when
compared to males (OR 1.68, 95% CI, 1.21, 2.33. p 0.002). Those living alone during
daytime also had a higher risk of falls when compared to those living with family/caretaker
(OR 2.95, 95% CI, 1.47, 5.94. p 0.002). The association of prospective falls with factors
affecting locomotion was explored by bivariate analysis and is presented in Table 3. Among
the factors affecting locomotion, only parkinsonism (OR 2.66, 95% CI, 1.23, 5.78. p 0.010),
vertigo (OR 1.51, 95% CI, 1.10, 2.06. p 0.010), arthritis (OR 1.62, 95% CI, 1.17,2.25. p
0.004), numbness and paraesthesia of feet (OR 1.37, 95% CI, 1.00, 1.86. p 0.048) dependence
in basic activities of daily living (OR 3.45, 95% CI, 2.01, 5.92. p <0.001) and dependence in
instrumental activities of daily living (OR 1.63, 95% CI, 1.18, 2.25. p 0.003) showed
significant associations with prospective falls on bivariate comparisons. A history of falls in
the preceding year also had a higher risk for prospective falls (OR 2.59, 95% CI, 1.87, 3.58. p
<0.001).

Among baseline factors only gender showed an association with recurrent falls on bivariate

comparisons (OR 2.44, 95% CI, 1.29, 4.63. p 0.005). Among factors affecting locomotion
8
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dependence in basic activities of daily living (OR 5.00, 95% CI, 2.38, 10.10. p <0.001),
dependence in instrumental activities of daily living (OR 1.79, 95% CI, 1.03, 3.12. p = 0.038)
and a history of falls in the preceding year (OR 4.20, 95% CI, 2.38, 7.39 p <0.001) showed an

association with recurrent falls on bivariate comparisons.

In the study population, 474(47.4%) subjects reported taking anti-hypertensives, 277(27.7%)
reported taking anti diabetic medications and 69(6.9%) reported taking either
benzodiazepines or other sedative drugs. There was no significant association for prospective
falls with use of anti-hypertensive medications (OR 0.77, 95% CI 0.57, 1.06, p = 0.104), anti-
diabetic medications (OR 1.14, 95% CI 0.81, 1.60, p=0.446) or benzodiazepines/sedatives
(OR 1.56, 95% C1 0.90, 2.72, p=0.110) in bivariate comparisons.

Independent Risk Factors for prospective falls

The final adjusted model with independent predictors of prospective falls in the elderly is
presented as Table 4. The variables found to be significant(P value <0.2) in bivariate analysis
with falls were age, sex, living arrangement, vertigo, parkinsonism, arthritis, urinary
symptoms, constipation, knee pain, paresthesia of feet, history of fall in the previous year,
dependence in basic and instrumental activities of daily living, use of assistive devices for
movement, cognitive impairment, depression, use of antihypertensive medications and
benzodiazepines. The same were included in the final model construction. Among the factors
examined in the logistic regression model, female sex (OR 1.48,95% CI 1.05, 2.10,p =
0.027), parkinsonism (OR 2.26, 95% CI 1.00, 5.05, p=0.048), arthritis (OR 1.48, 95% CI
1.05-2.09, p=0.026), dependence in basic activities of daily living (OR 3.49, 95% CI 2.00,
6.09, p<0.001), not using antihypertensive medications (OR 1.53, 95% CI 1.10-2.13,
p=0.012), living alone during the daytime (OR 3.27, 95% CI 1.59-6.71, p=0.001) and history
of falls in the previous year (OR 2.59, 95% CI 1.87, 3.58, p<0.001) were found to be

significantly associated with falls.

The factors included to assess the independent risk factors of recurrent falls were, female sex,
vertigo, parkinsonism, arthritis and dependence in basic and instrumental activities of daily
living and history of falls in the previous year. From the above, the independent predictors for
recurrent falls were female sex (OR 2.05, 95% CI 1.07, 3.95, p = 0.031), dependence in basic
activities of daily living (OR 3.63, 95% CI 1.71, 7.70, p = 0.001), and history of falls in the

previous year (OR 3.39, 95% CI 1.89, 6.05, p<0.001).
9
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Discussion

This community based prospective cohort study provides details of 301 fall episodes
experienced by 201 elderly subjects during a follow up period of one year from Ernakulam,
Kerala, India. Approximately one in five elderly subjects in this age group reported a fall
during the study period. There appears to be a sex based difference in the proportion that fell
with one in four elderly women falling compared to one in six men during follow up. The
results also suggest a dose response relationship between age and falls with more subjects
falling in older age groups compared to relatively younger groups. In addition, every fourth
person who fell reported one or more falls following the index fall episode during the study
period. The independent predictors for falls in the elderly included female sex, parkinsonism
and related movement disorders, arthritis, dependence in basic activities of daily living, not
using antihypertensive medicines, living alone during daytime and a history of fall in the
preceding year. The corresponding predictors for recurrent falls included female sex,
dependence in basic activities of daily living and a history of fall in the preceding year. To
our knowledge, this is the only prospective cohort study done in India that focussed on falls

in free living elderly who were assessed in the community setting.

The incidence of falls in the elderly from our study appears to be at the lower end of the
spectrum as reported by western studies (29% to 40%).519 Interestingly, our results are more
similar to that reported by a prospective study among community dwelling elderly Chinese
subjects.! The incidence rate of falls in this study were 27.0, 32.4 and 22.0 per 100 person-
years for all elderly, women and men respectively. The proportion with recurrent falls in this

study was also similar to our study (4.75% v/s 5.3%).

The risk factors for prospective falls in community dwelling elderly was examined by a
recent meta-analysis by Deandrea et al that pooled 74 prospective cohorts.!S Most of the
prospective studies in the meta-analysis suggested that community dwelling elderly women
are at higher risk for falls compared to their male counterparts. The pooled estimates for falls
(OR 1.30, 95% CI, 1.18, 1.42) and recurrent falls (OR 1.34, 95% CI, 1.12, 1.60) in this meta-

analysis are in agreement with the current study.

Several prospective studies have reported higher risk for falls among elderly patients with
Parkinsonism and/or related movement disorders similar to the current study. The meta-

analysis suggested an adjusted OR of 2.71 (95% CI, 1.08, 6.84) for falls and 2.84 (95% CI,

10
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1.77, 4.58) for recurrent falls from five studies that looked for the same. Our study didn’t
report any positive association between Parkinson’s disease and recurrent falls, probably due

to the small number of recurrent fallers (5.3%) in the cohort.

Our finding of high risk for falls among those elderly with arthritis is in concordance with
several other studies.?%-23 Together these studies suggest that elderly with arthritis and/or
chronic pain have a higher risk for falls. The GLOW cohort also reported a higher incidence
of falls and fractures in postmenopausal women with osteoarthritis compared to osteoarthritis

free peers.?

Several studies have reported that living alone during the daytime is a risk factor for falls in
the elderly as suggested by the current study.!> The meta-analysis is also in agreement with
this observation (OR 1.33, 95% CI, 1.21, 1.45) after looking at data from 11 studies that

examined the same.

Reduced BADL( Basic Activities of Daily Living) capability is also reported to be associated
with falls in the elderly.?* Yokoya et al recently concluded that higher frequency of leaving
home, higher exercise levels and presence of interest in activities (e.g., meeting friends,
shopping, working in the garden) were associated with a reduced risk for fall in community
dwelling elders.?* Maintaining and enhancing physical functions, principally walking ability
and walking speed are critical for fall prevention among elderly.?>*¢ Age appropriate
exercises including those enhancing muscle strength and improving balance can probably

reduce the incidence of falls among elderly.2

A history of falls in the previous year appears to be the most consistent risk factor across
several studies.!®?6:27 Pooled data from several studies in the recent meta-analysis puts the
risk at an OR of 2.77 (95% CI, 2.37, 3.25) for falls and an OR of 3.46 (95%ClI, 2.85, 4.22) for
recurrent falls, in agreement with the current study (2.59 & 3.39 respectively).!S Suzuki et al
reported that five out of six elderly with a history of falls were anxious about another fall and

one in three said that they did not venture out again due to fear of another fall.26

One notable finding in our study was the lack of association for falls with medication use for
most groups of medications except for antihypertensive medications. This is in contrast to a

meta-analysis of the impact of medication classes on falls in elderly.?® Woolcott et al reported
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an OR of 1.41 (95% CI, 1.20-1.71) for falls among elderly with benzodiazepine use.?® The
lack of association between sedatives use and falls in our study is probably due to the limited
number of subjects reporting the use of the same (6.9%). We saw an inverse association
between falls and the use of antihypertensive drug use in the current study. One probable
reason could be the high proportion of uncontrolled hypertensives in the study population.

This finding needs to be explored further in future studies.

The strengths of the current study include; prospective cohort study design, large sample size
(n=1000), representative urban and rural population components, inclusion of participants
from different Socioeconomic levels, no participants lost to follow up and use of a fall diary
to avoid recall bias. However, the study included participants from a limited geographical
setting and was able to follow up only for a shorter period (one year) and hence the

generalisation of the study findings is limited.

Funding:

This research received no specific grant from any funding agency in the public, commercial

or not-for-profit sectors.

Conclusion

One in five community dwelling elderly citizens fall on an annual basis and one in four of
those who fall are prone to fall again in the same calendar year. Female sex, movement
disorders including parkinsonism, arthritis, dependence in basic activities of daily living,
living alone during daytime and a history of falls in the previous year appear to predict a fall
in the following year. Any intervention targeting a reduction in falls among the elderly need
to focus on the modifiable risk factors like living alone at home during daytime, movement
disorders and arthritis. We need to encourage mechanisms that may reduce dependence of
elderly on basic activities of daily living. Attention should also be given to encourage both

physical activity and interests in social activities among elderly subjects.

Competing Interests: Authors have no competing interests.
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Tables
Table 1. Baseline Details of the study population.
Demographic factors n (%)
Gender
Male 432(43.2)
Female 568(56.8)
Age group
65-75 648(64.8)
75-85 262(26.2)
>85 90(9.0)
Weight Status(BMI)
Underweight(<18.5) 124(12.4)
Normal(18.5-22.9) 340(34.0)
Overweight(23-24.9) 188(18.8)
Pre Obese(25-29.9) 264(26.4)
Obese(>30) 84(8.4)
Education
Graduate and above 132(13.2)
Diploma / Pre-degree 85(8.5)
Middle class / Primary 657(65.7)
Illiterate 126(12.6)
House Hold
Living with family / caretaker 820 (82.0)
Living alone during daytime 145 (14.5)
Living alone 35(3.5)
Domicile
14
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Urban 700(70.0)
Rural 300(30.0)

Table.2. Association of falls with baseline variables — bivariate comparisons

Risk factors Prospective falls OR (95% Cl) P value
No Fall Fall
n(%) n (%) n (%)
Gender
Men [432(43.2)] 365(84.5) 67(15.5) 1.68(1.21-2.33) 0.002
Women [568(56.8)] 434(76.4) 134(23.6)
Age Group in years
65-75 [648(64.8)] 528(81.5) 120(18.5)
75-85 [262(26.2)] 208(79.4) 54(20.6) 1.14 (0.80-1.64) 0.468
>85 [90(9.0)] 63(70.0) 27(30.0) 1.89 (1.15-3.09) 0.012
Diabetes [342(34.2)]
No 532(80.9) 126(19.1) 1.19(0.86-1.63) 0.298
Yes 267(78.1) 75(21.9)
Hypertension
(768(76.8)) No 181(78.0) 51(22.0) 0.86(0.60-1.23) 0.414
Yes 618(80.5) 150(19.5)
Asthma or COPD
(225(22.5)) No 622(80.3) 153(19.7) 1.10(0.77-1.59) 0.600
Yes | 177(78.7) 48(21.3)
Coronary Artery Disease
(201(20.1)) No 639(80.0) 160(20.0) 1.02(0.69-1.50) 0.906
Yes | 160(79.6) 41(20.4)
Cerebrovascular Disease
(53(5.3)) No 762(80.5) 185(19.5) 1.78(0.97-3.27) 0.060
Yes 37(69.8) 16(30.2)
15
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1

2

3 Alcohol (177(17.7))

: No 654(79.5) 169(20.5) 0.85(0.56-1.30) 0.460
6 Yes 145(81.9) 32(18.1)

7 Smoking (178(17.8))

8 No 652(79.3) 170(20.7) 0.81(0.53-1.23) 0.324
9 Yes 147(82.6) 31(17.4)

10 Living Arrangement

1 Living with family/caretaker | 669(81.6) 151(18.4)

g (820(82))

14 Living alone during daytime 109(75.2) 36(24.8) 2.95(1.47-5.94) 0.002
s (145(14.5))

16 Living alone(35(3.5)) 21(60.0) 14(40.0) 1.46(0.97-2.22) 0.073
17 455

18

19 456

20

21

22 457

23

24

25 458

26

27 459

28

;g 460  Table 3. Association of falls with factors affecting locomotion — Bivariate comparisons

31

32 Risk factors Prospective falls OR (95% Cl) P value
33 No Fallers Fallers

34 n (%) n (%)

35 Parkinsonism(28(2.8))

g? No 782(80.5) 190(19.5) 2.663(1.23-5.78) 0.010
38 Yes 17(60.7) 11(39.3)

39 Vertigo(388(38.8))

40 No | 505(82.5) 107(17.5) 1.51(1.10-2.06) 0.010
41 Yes | 294(75.8) 94(24.2)

42 Arthritis(281(28.1))

43 No | 591(82.2) 128(17.8) 1.62(1.17-2.25) 0.004
j;‘ Yes | 208(74.0) 73(26.0)

46 Knee pain (565(56.5))

47 No | 356(81.8) 79(18.2) 1.24(0.91-1.70) 0.179
48 Yes | 443(78.4) 122(21.6)

49 Numbness and paraesthesia

50 of feet(475(47.5))

51 No | 432(82.3) 93(17.7) 1.37(1.00-1.86) 0.048
52 Yes | 367(77.3) 108(22.7)

gi Urinary symptoms

o (316(31.6)) No | 558(81.6) 126(18.4) 1.38(0.99-1.90) 0.051
56 Yes | 241(76.3) 75(23.7)

57 Visual impairment

58 (594(59.4)) No | 326(80.3) 80(19.7) 1.04(0.76-1.43) 0.796
59 Yes 473(79.6) 121(20.4)

60 16
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Not independent in Basic
Activities of daily living
(59(5.9)) Yes | 766(81.4) 175(18.6) 3.45(2.01-5.92) <0.001
No 33(55.9) 26(44.1)
Not independent in
Instrumental activities of
daily living (306(30.6))
Yes 572(82.4) 122(17.6) 1.63(1.18-2.25) 0.003
No 227(74.2) 79(25.8)
Regular exercise or Yoga
(342(34.2)) Yes 281(82.2) 61(17.8) 1.25(0.89-1.74) 0.198
No 518(78.7) 140(21.3)
History of falls in the previous
lyear (269(26.9))
Yes 182(67.7) 87(32.3) 2.59(1.87 —3.58) <0.001
No | 617(84.4) 114(15.6)
Table 4 Risk factors of falls in community dwelling elderly subjects
Risk Factors Odds Ratio (95% CI) P value
All Falls
Females 1.48 (1.05,2.10) 0.027
Movement disorders / Parkinson’s Disease 2.26 (1.00, 5.05) 0.048
Arthritis 1.48 (1.05, 2.09) 0.026
Dependence in basic activities of daily living 3.49 (2.00, 6.09) <0.001
Not using antihypertensive medications 1.53 (1.10, 2.13) 0.012
Living alone during daytime 3.27(1.59, 6.71) 0.001
History of falls in previous year 2.25(1.60, 3.15) <0.001
Recurrent Falls
Females 2.05(1.07, 3.95) 0.031
Dependence in basic activities of daily living 3.63 (1.71, 7.70) 0.001
History of falls in previous year 3.39(1.89, 6.05) <0.001

Figure legends
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Fig.1 Flowchart of the study design
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Figure

Fig.1 Flowchart of the Study Design

13 MUNCIPALITIES

ERNAKULAM DISTRICT
COCHIN CORPORATION _ 60 PANCHAYATH

LSGs included in the study were situated within 10Km radius from the study centre

1 corporation 10 panchayaths
4 muncipalities

(20 wards) (12 wards)
(8 wards)

Total 40 clusters were selected based on PPS

From each cluster 25 eligible participants were interviewed
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Title:

Incidence and risk factors for falls among community dwelling elderly subjects on a one

year follow up - A prospective cohort study from Ernakulam, Kerala, India
Abstract

Objectives: There is limited knowledge regarding epidemiology and risk of falls in elderly
living in low and middle income countries. The current study aims to report the incidence of

falls among free living elderly population from Kerala, India.
Design: Prospective cohort study with stratified random cluster sampling.

Setting: The study location was Ernakulam, Kerala, India. We collected information via
house visits using a questionnaire. The subjects were followed up prospectively for one year

by phone at three monthly intervals and missing subjects by house visits.
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Participants: Community dwelling elderly above 65years of age.

Results: We recruited a total of 1000 participants. A total of 201(20.1%) subjects reported a
fall during follow-up. The incidence rate of falls was 31 (95% CI 27.7, 34.6) per 100 person
years. Female sex (OR 1.48, 95% CI 1.05, 2.10, p = 0.027), movement disorders including
parkinsonism (OR 2.26, 95% CI, 1.00, 5.05, p=0.048), arthritis (OR 1.48, 95% CI 1.05, 2.09,
p=0.026), dependence in basic activities of daily living (OR, 3.49, 95% CI 2.00, 6.09,
p<0.001), not using antihypertensive medications (OR, 1.53, 95% CI 1.10, 2.13, p=0.012),
living alone during daytime (OR 3.27, 95% CI 1.59, 6.71, p=0.001) and a history of falls in
the previous year (OR, 2.25, 95% CI 1.60, 3.15, p<0.001) predicted a fall in the following

year.

Conclusions: One in five community dwelling elderly fall annually and one in four who fall
are prone to fall again in the next year. Interventions targeting falls among elderly need to
focus on modifiable risk factors like living alone during daytime, movement disorders,

arthritis and dependence on basic activities of daily living.
Keywords: Falls, Elderly, Community based study, Cohort Study, Kerala

Strengths and limitations of this study:

e The study was a prospective cohort study design with large sample size (n=1000).

e The study population represented both urban and rural population from different
Socio Economic Scale levels.

e None of the participants were lost to follow up and a fall diary was used to avoid
recall bias.

e The data is from a single study setting.

e The study has a short period of follow up (one year).

Introduction

Globally, there are an estimated 962 million people aged 60 or over, comprising 13 per cent
of the total population.! Unintentional injuries are reported to be the fifth leading cause of
death globally in this population and falls constitute two out of every three deaths in this
category.? The Kellogg International Working Group defined a fall as ‘unintentionally

3
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coming to the ground or some lower level and other than as a consequence of sustaining a
violent blow, loss of consciousness, sudden onset of paralysis as in stroke or an epileptic

seizure’.3

Already over 70 % of the world’s older population live in developing countries. The
proportion will increase in coming decades due to increasing longevity in all regions of the
world.* The incidence of falls as well as the consequences of falls have been higher in lower
and middle income countries as compared to high income countries.’”’ Each year an estimated
646 000 individuals die from falls globally of which over 80% are in low- and middle-income
countries.’ In 2010, for example, years lived with disability (YLDs) due to reported falls were
631.2 per 100,000 (population) in India and 674.4 per 100,000 in China, compared with 472.2
per 100,000 in the United States.® In that year, the global share of YLDs due to falls in adults
aged 50 to 59 years was 66 % in developing countries and 34 % in high income developed
countries. ’ Fall preventing interventions are not that freely available in many parts of low and

middle income countries.?

Many prospective population-based studies have examined the epidemiology of falls in the
community dwelling elderly across different settings. The reported incidence rates show wide
variability from as low as 29% to as high as 40% in this population.®*4Various studies done
in India too have reported the prevalence of falls in community dwelling elderly ranging from
13-53%.1518 The incidence of recurrent falls (more than two episodes per calendar year was

reported to be 11 to 21% by Lord et al.’

The risk factors for falls in the elderly as reported by Lord et al can be grouped into seven
major categories.”These include socio-demographic factors, balance and mobility factors,
sensory and neuromuscular factors, psychological factors, medical factors, medication use,
and environmental factors.? A recent meta-analysis by Deandrea et al pooled data from 74
prospective cohort studies that reported risk factors for prospective falls among community
dwelling elders.!® A prior history of falls, gait problems, walking aid use, vertigo, parkinson
disease and anti-epileptic drug use were the dominant reasons for prospective falls in this age

group.!?
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The primary objective of our study was to report the incidence of falls in community
dwelling elderly population from Ernakulam, Kerala, India through a year-long prospective
follow up schedule. The secondary objective was to identify factors that can predict a risk for

future fall in community dwelling elders.

Methods:
Selection and Description of participants:

Design & Setting: The current study is a community based prospective cohort study that was

conducted in an area within10 km radius from the study centre (Amrita Institute of Medical
Sciences and Research Centre, Kochi, Kerala). The study was conducted over a period of
three years (Nov 2014 to Nov 2017). This circular area included 12 panchayats, four
municipalities and one corporation. The study area comes under Ernakulam district of Kerala,

South India.

We calculated the sample size using a previously published study by Mitchell-Fearson et al
which reported 21.7% prevalence for falls in the elderly.?® We selected an alpha of 0.05 and
an allowable error of 20% giving us a minimum sample size of 347 subjects. The design
effect for the sampling method (multistage stratified random cluster sampling) was calculated
using a pilot of ten clusters (cluster size k=25) that provided an Intra Class Correlation (ICC)
0f 0.023. The sample size adjusted for design effect was 539 (inflation factor of 1.552). We
enrolled a total of 1000 participants anticipating significant sub group differences within the

study sample.

Participants: We used stratified random cluster sampling method to select the participants.
The sample was stratified at two levels, rural urban (level 1) and at the level of individual
local self-governing units (LSGs, level 2). A total of 40 clusters using Probability
proportional to size technique were selected randomly from the list of all available clusters
within the defined geographical area. Each cluster was from an individual electoral ward
within the LSGs. We selected 25 participants from each cluster. In each cluster, a random
starting point was selected and households were visited in a sequential manner by the
principal investigator and staff till 25 subjects were recruited. A flowchart on the study

design used in the present study is shown in figure.1. The inclusion criteria included (i)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 7 of 22

oNOYTULT D WN =

150
151
152
153

154

155
156

157
158

159
160
161

162

163
164
165
166
167
168

169
170
171
172
173
174
175
176
177
178

BMJ Open

minimum age of 65 years or more (ii) ambulant physical status (iii) intention to stay in the
study area for a minimum of one year after assessment and (iv) ability to communicate in
English/Malayalam language. The exclusion criteria included complete dependence for day

to day activities.

Operational definitions:

Fall was defined as suggested by The Kellogg International Working Group as mentioned in

the introduction.3

A recurrent fall was defined as fall of two or more times during the follow up period of one

year.?

Patient and public involvement: Patients and the public were not specifically involved in

the planning and execution of this study. However, they were informed of the need of the

study and quarterly follow up was done telephonically.
Technical Information:

A study questionnaire was prepared after a detailed literature review of studies related to falls
in the elderly. The study questionnaire included questions relating to the socio-demographic
profile, comorbidities, physical activity, medication use and environmental assessment. This
questionnaire was initially piloted over a small number of patients (n=50) and redundant
questions were either removed or modified. The modified questionnaire was reviewed by

subject experts and was approved for use in the full study.

All initial assessments were done at the participant’s home. The research team (PI, two
nurses) visited all recruited subjects at their home premises. The study questionnaire was
administered by the PI by means of a face to face interview during house visits. In addition,
height, weight and blood pressure readings were taken by the trained staff (nurses) that
accompanied the PI. All subjects were advised to keep a fall diary in which they were
instructed to note down any incidence of fall along with the date and time of fall, what the
patient was doing when he fell, what caused the fall, whether it was a witnessed fall or not
and whether the fall had any consequences or complications. A three monthly follow up was
done by telephonic conversation with enrolled subjects for one year from first visit. Those

who were not available over the phone were revisited via house visits by the research staff
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and hence no missing data were encountered in the study. In addition, the fall diaries of those
who reported a fall from the same cluster were reviewed during these house visits. The data

collection period was from August 2015 to April 2017.
Statistics:

We summarized demographic and social-economic variables to characterize the study
population (Table 1). We presented the mean and standard deviation for normally distributed
continuous variables. All categorical variables are expressed in number and percentages. We
used Chi square test to examine the association of categorical risk factors with prospective
falls. All individual factors with a p value of <0.2 for association on bivariate analysis was
selected for multivariate analysis. Multiple binary logistic regression was used to construct
the prediction model for prospective falls. We selected Logistic regression after verifying
lack of over-dispersion using the Pearson and deviance methods. The cut-off point for
statistical significance was set at an a-level of 5%. We reported the adjusted Odds Ratios
(aOR) with 95% confidence intervals. We encountered no missing data in the study.
Statistical analysis was done using IBM SPSS Statistics 20 Windows (SPSS Inc., Chicago,
USA).

Ethical approval:

We collected written informed consent from the consenting subjects before recruitment to the
study and the same was documented for future reference. The consent contained the title,
purpose, methods employed in the study, benefits to the subject as well as family and the
interest of the respondent to participate on a voluntary basis to the study. The confidentiality
of the study during the analysis was also mentioned in the consent. The consent process and
study protocol was approved by the Institutional Ethics Committee of Amrita Institute of
Medical Sciences and Research centre. (Institutional Ethics Committee Registration Number:

ECR/129/Inst/KL/2013).
Results

Baseline Characteristics of the study population

We recruited a total of 1000 participants from 40 individual pre-designated clusters spread
across a circular geographical area with the study institution as the centre point of which 568
(56.8%) were female. The distribution of gender, age categories, weight status, education

7
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level, household living pattern and area of domicile are presented in Table 1. The mean age
of the study subjects was 72.7(7.2) years. Among study participants, 568 (56.8%) were
female, 87.4% were literate and 82% lived with family or caretakers. A total of 348 (34.8%)
were either pre-obese or obese as per Asian Criteria of BMI classification.?! The morbidity
profile of the study population was published earlier.?? The self-reported prevalence of
diabetes(DM), coronary artery diseases(CAD) and cerebrovascular accidents (CVA) were
34.2%, 20.1%&5.3% respectively. Among study subjects, 768 (76.8%) were hypertensive as
documented either by high values on house visit measurement or by current treatment for
hypertension. Among hypertensives, a total of 528 subjects (68.8%) reported taking
treatment for hypertension and remaining 240(31.2%) were newly detected during the

baseline evaluation of the study.

Incidence of falls in the study population

A total of 201(20.1%) subjects reported a fall during the prospective follow up period of one
year. The total fall episodes during the follow up period were 301. The overall incidence rate
of falls was 31 (95% CI 27.7, 34.6) per 100 person years. The corresponding figures for
elderly men and women separately were 21.2 (95% CI 18.5, 24.2) & 38.3 (95% CI, 34.6,
42.3) respectively. The stratified incidence rates for age groups 65-75, 75-85 & more than 85
were 27.4, 36.8 and 41.1 per 100 person years respectively. Among participants, more
women reported a fall compared to men (23.6% v/s 15.5%, p, 0.002). In the age stratified
groups, 27(30.0%) subjects in the age group >85 years reported a fall in the follow up period,
compared to 54(20.6%) in the age group 75-85 years and 120(18.5%) in the 65-75 years
group. (p 0.038). In addition, 53 (5.3 %) people sustained recurrent falls (two or more falls)
during the follow up.

Factors associated with prospective falls.

The association of baseline factors with a prospective history of falls during the follow up
period is presented in Table 2 as unadjusted bivariate comparisons. Among all baseline
variables, only gender and living arrangement showed a significant association with a
prospective history of falls on bivariate comparisons. Females had a higher risk of fall when
compared to males (OR 1.68, 95% CI, 1.21, 2.33. p 0.002). Those living alone during
daytime also had a higher risk of falls when compared to those living with family/caretaker

(OR 2.95, 95% CI, 1.47, 5.94. p 0.002). The association of prospective falls with factors
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affecting locomotion was explored by bivariate analysis and is presented in Table 3. Among
the factors affecting locomotion, only parkinsonism (OR 2.66, 95% CI, 1.23, 5.78. p 0.010),
vertigo (OR 1.51, 95% CI, 1.10, 2.06. p 0.010), arthritis (OR 1.62, 95% CI, 1.17,2.25. p
0.004), numbness and paraesthesia of feet (OR 1.37, 95% CI, 1.00, 1.86. p 0.048) dependence
in basic activities of daily living (OR 3.45, 95% CI, 2.01, 5.92. p <0.001) and dependence in
instrumental activities of daily living (OR 1.63, 95% CI, 1.18, 2.25. p 0.003) showed
significant associations with prospective falls on bivariate comparisons. A history of falls in
the preceding year also had a higher risk for prospective falls (OR 2.59, 95% CI, 1.87, 3.58. p
<0.001).

Among baseline factors only gender showed an association with recurrent falls on bivariate
comparisons (OR 2.44, 95% CI, 1.29, 4.63. p 0.005). Among factors affecting locomotion
dependence in basic activities of daily living (OR 5.00, 95% CI, 2.38, 10.10. p <0.001),
dependence in instrumental activities of daily living (OR 1.79, 95% CI, 1.03, 3.12. p = 0.038)
and a history of falls in the preceding year (OR 4.20, 95% CI, 2.38, 7.39 p <0.001) showed an

association with recurrent falls on bivariate comparisons.

In the study population, 474(47.4%) subjects reported taking anti-hypertensives, 277(27.7%)
reported taking anti diabetic medications and 69(6.9%) reported taking either
benzodiazepines or other sedative drugs. There was no significant association for prospective
falls with use of anti-hypertensive medications (OR 0.77, 95% CI 0.57, 1.06, p = 0.104), anti-
diabetic medications (OR 1.14, 95% CI 0.81, 1.60, p=0.446) or benzodiazepines/sedatives
(OR 1.56, 95% C1 0.90, 2.72, p=0.110) in bivariate comparisons.

Independent Risk Factors for prospective falls

The final adjusted model with independent predictors of prospective falls in the elderly is
presented as Table 4. The variables found to be significant(P value <0.2) in bivariate analysis
with falls were age, sex, living arrangement, vertigo, parkinsonism, arthritis, urinary
symptoms, constipation, knee pain, paraesthesia of feet, history of fall in the previous year,
dependence in basic and instrumental activities of daily living, use of assistive devices for
movement, cognitive impairment, depression, use of antihypertensive medications and
benzodiazepines. The same were included in the final model construction. Among the factors

examined in the logistic regression model, female sex (OR 1.48, 95% CI 1.05, 2.10, p =
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0.027), parkinsonism (OR 2.26, 95% CI 1.00, 5.05, p=0.048), arthritis (OR 1.48, 95% CI
1.05-2.09, p=0.026), dependence in basic activities of daily living (OR 3.49, 95% CI 2.00,
6.09, p<0.001), not using antihypertensive medications (OR 1.53, 95% CI 1.10-2.13,
p=0.012), living alone during the daytime (OR 3.27, 95% CI 1.59-6.71, p=0.001) and history
of falls in the previous year (OR 2.59, 95% CI 1.87, 3.58, p<0.001) were found to be

significantly associated with falls.

The factors included to assess the independent risk factors of recurrent falls were, female sex,
vertigo, parkinsonism, arthritis and dependence in basic and instrumental activities of daily
living and history of falls in the previous year. From the above, the independent predictors for
recurrent falls were female sex (OR 2.05, 95% CI 1.07, 3.95, p = 0.031), dependence in basic
activities of daily living (OR 3.63, 95% CI 1.71, 7.70, p = 0.001), and history of falls in the
previous year (OR 3.39, 95% CI 1.89, 6.05, p<0.001).

Discussion

The current study provides details of fall episodes experienced by free living elderly from
Kerala, India during a prospective follow up of one year. Approximately one in five elderly
subjects in this age group reported a fall during the study period. There appears to be a sex
based difference in the proportion that fell with one in four elderly women falling compared
to one in six men during follow up. The results also suggest a dose response relationship
between age and falls with more subjects falling in older age groups compared to relatively
younger groups. In addition, every fourth person who fell reported one or more falls

following the index fall episode during the study period.

The independent predictors for falls in the elderly included female sex, parkinsonism and
related movement disorders, arthritis, dependence in basic activities of daily living, not using
antihypertensive medicines, living alone during daytime and a history of fall in the preceding
year. The corresponding predictors for recurrent falls included female sex, dependence in
basic activities of daily living and a history of fall in the preceding year. To our knowledge,
this is the only prospective cohort study done in India that focussed on falls in free living

elderly who were assessed in the community setting.

The incidence of falls in the elderly from our study appears to be at the lower end of the

spectrum as reported by western studies (29% to 40%).14 Interestingly, our results are more
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similar to that reported by a prospective study among community dwelling elderly Chinese
subjects.?? The incidence rate of falls in this study were 27.0, 32.4 and 22.0 per 100 person-
years for all elderly, women and men respectively. The proportion with recurrent falls in this

study was also similar to our study (4.75% v/s 5.3%).

The risk factors for prospective falls in community dwelling elderly was examined by a
recent meta-analysis by Deandrea et al that pooled 74 prospective cohorts.!® Most of the
prospective studies in the meta-analysis suggested that community dwelling elderly women
are at higher risk for falls compared to their male counterparts. The pooled estimates for falls
(OR 1.30, 95% CI, 1.18, 1.42) and recurrent falls (OR 1.34, 95% CI, 1.12, 1.60) in this meta-

analysis are in agreement with the current study.

Several prospective studies have reported higher risk for falls among elderly patients with
Parkinsonism and/or related movement disorders similar to the current study. The meta-
analysis suggested an adjusted OR of 2.71 (95% CI, 1.08, 6.84) for falls and 2.84 (95% CI,
1.77, 4.58) for recurrent falls from five studies that looked for the same. Our study didn’t
report any positive association between Parkinson’s disease and recurrent falls, probably due

to the small number of recurrent fallers (5.3%) in the cohort.

Our finding of high risk for falls among those elderly with arthritis is in concordance with
several other studies.2*?” Together these studies suggest that elderly with arthritis and/or
chronic pain have a higher risk for falls. The GLOW cohort also reported a higher incidence
of falls and fractures in postmenopausal women with osteoarthritis compared to osteoarthritis

free peers.?’

Several studies have reported that living alone during the daytime is a risk factor for falls in
the elderly as suggested by the current study.!® The meta-analysis is also in agreement with
this observation (OR 1.33, 95% CI, 1.21, 1.45) after looking at data from 11 studies that

examined the same.

Reduced BADL( Basic Activities of Daily Living) capability is also reported to be associated
with falls in the elderly.?® Yokoya et al recently concluded that higher frequency of leaving
home, higher exercise levels and presence of interest in activities (e.g., meeting friends,

shopping, working in the garden) were associated with a reduced risk for fall in community
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dwelling elders.?® Maintaining and enhancing physical functions, principally walking ability
and walking speed are critical for fall prevention among elderly.?*3° Age appropriate
exercises including those enhancing muscle strength and improving balance can probably

reduce the incidence of falls among elderly.3¢

A history of falls in the previous year appears to be the most consistent risk factor across
several studies.!®3%3! Pooled data from several studies in the recent meta-analysis puts the
risk at an OR of 2.77 (95% ClI, 2.37, 3.25) for falls and an OR of 3.46 (95%CI, 2.85, 4.22) for
recurrent falls, in agreement with the current study (2.59 & 3.39 respectively).!® Suzuki et al
reported that five out of six elderly with a history of falls were anxious about another fall and

one in three said that they did not venture out again due to fear of another fall.3

One notable finding in our study was the lack of association for falls with medication use for
most groups of medications except for antihypertensive medications. This is in contrast to a
meta-analysis of the impact of medication classes on falls in elderly.3? Woolcott et al reported
an OR of 1.41 (95% CI, 1.20-1.71) for falls among elderly with benzodiazepine use.3? The
lack of association between sedatives use and falls in our study is probably due to the limited
number of subjects reporting the use of the same (6.9%). We saw an inverse association
between falls and the use of antihypertensive drug use in the current study. One probable
reason could be the high proportion of uncontrolled hypertensives in the study population.

This finding needs to be explored further in future studies.

Several studies have earlier suggested that the prevalence of falls in low and middle income
countries are higher than that reported from high income countries.** The morbidity from
falls and related events too appear to be higher in low and middle income countries compared
to high income countries like US.%% There appears to be low awareness about the
consequences of falls in low and middle income countries. This could probably be due to the
lack of data regarding falls reported from these regions. It is expected that the awareness
related to falls will improve with dissemination of data from the current study as well as
similar studies from this region. The same may also stimulate research into the interventional

options to reduce fall related mortality and morbidity.

The strengths of the current study include; prospective cohort study design, large sample size
(n=1000), representative urban and rural population components, inclusion of participants

from different Socioeconomic levels, no participants lost to follow up and use of a fall diary
12
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to avoid recall bias. However, the study included participants from a limited geographical
setting and was able to follow up only for a shorter period (one year) and hence the

generalisation of the study findings is limited.

Conclusion

One in five community dwelling elderly citizens fall on an annual basis and one in four of
those who fall are prone to fall again in the same calendar year. Female sex, movement
disorders including parkinsonism, arthritis, dependence in basic activities of daily living,
living alone during daytime and a history of falls in the previous year appear to predict a fall
in the following year. Any intervention targeting a reduction in falls among the elderly need
to focus on the modifiable risk factors like living alone at home during daytime, movement
disorders and arthritis. We need to encourage mechanisms that may reduce dependence of
elderly on basic activities of daily living. Attention should also be given to encourage both

physical activity and interests in social activities among elderly subjects.
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Tables

Table 1. Baseline Details of the study population.

Demographic factors n (%)
Gender
Male 432(43.2)
Female 568(56.8)
Age group
65-75 648(64.8)
75-85 262(26.2)
>85 90(9.0)
Weight Status(BMI)
Underweight(<18.5) 124(12.4)
Normal(18.5-22.9) 340(34.0)
Overweight(23-24.9) 188(18.8)
Pre Obese(25-29.9) 264(26.4)
Obese(>30) 84(8.4)
Education
Graduate and above 132(13.2)
Diploma / Pre-degree 85(8.5)
Middle class / Primary 657(65.7)
lliterate 126(12.6)
House Hold
Living with family / caretaker 820 (82.0)
Living alone during daytime 145 (14.5)
15
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Living alone 35(3.5)
Domicile
Urban 700(70.0)
Rural 300(30.0)

Table.2. Association of falls with baseline variables — bivariate comparisons

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Risk factors Prospective falls OR (95% Cl) P value
No Fall Fall
n(%) n (%) n (%)
Gender
Men [432(43.2)] 365(84.5) 67(15.5) 1.68(1.21-2.33) 0.002
Women [568(56.8)] 434(76.4) 134(23.6)
Age Group in years
65-75 [648(64.8)] 528(81.5) 120(18.5)
75-85 [262(26.2)] 208(79.4) 54(20.6) 1.14 (0.80-1.64) 0.468
>85 [90(9.0)] 63(70.0) 27(30.0) 1.89 (1.15 -3.09) 0.012
Diabetes [342(34.2)]
No 532(80.9) 126(19.1) 1.19(0.86-1.63) 0.298
Yes 267(78.1) 75(21.9)
Hypertension
(768(76.8)) No 181(78.0) 51(22.0) 0.86(0.60-1.23) 0.414
Yes 618(80.5) 150(19.5)
Asthma or COPD
(225(22.5)) No | 622(80.3) 153(19.7) 1.10(0.77-1.59) 0.600
Yes | 177(78.7) 48(21.3)
Coronary Artery Disease
(201(20.1)) No 639(80.0) 160(20.0) 1.02(0.69-1.50) 0.906
Yes | 160(79.6) 41(20.4)
Cerebrovascular Disease
16
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(53(5.3)) No 762(80.5) 185(19.5) 1.78(0.97-3.27) 0.060
Yes 37(69.8) 16(30.2)
Alcohol (177(17.7))
No 654(79.5) 169(20.5) 0.85(0.56-1.30) 0.460
Yes 145(81.9) 32(18.1)
Smoking (178(17.8))
No 652(79.3) 170(20.7) 0.81(0.53-1.23) 0.324
Yes 147(82.6) 31(17.4)
Living Arrangement
Living with family/caretaker | 669(81.6) 151(18.4)
(820(82))
Living alone during daytime 109(75.2) 36(24.8) 2.95(1.47-5.94) 0.002
(145(14.5))
Living alone(35(3.5)) 21(60.0) 14(40.0) 1.46(0.97-2.22) 0.073

Table 3. Association of falls with factors affecting locomotion — Bivariate comparisons

Risk factors Prospective falls OR (95% Cl) P value
No Fallers Fallers
n (%) n (%)

Parkinsonism(28(2.8))
No 782(80.5) 190(19.5) 2.663(1.23-5.78) 0.010
Yes 17(60.7) 11(39.3)

Vertigo(388(38.8))
No | 505(82.5) 107(17.5) 1.51(1.10-2.06) 0.010
Yes | 294(75.8) 94(24.2)

Arthritis(281(28.1))
No | 591(82.2) 128(17.8) 1.62(1.17-2.25) 0.004
Yes 208(74.0) 73(26.0)

Knee pain (565(56.5))
No 356(81.8) 79(18.2) 1.24(0.91-1.70) 0.179
Yes | 443(78.4) 122(21.6)

Numbness and paraesthesia

of feet(475(47.5))
No 432(82.3) 93(17.7) 1.37(1.00-1.86) 0.048
Yes 367(77.3) 108(22.7)

Urinary symptoms

(316(31.6)) No 558(81.6) 126(18.4) 1.38(0.99-1.90) 0.051

Yes 241(76.3) 75(23.7)
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Visual impairment
(594(59.4)) No | 326(80.3) 80(19.7) 1.04(0.76-1.43) 0.796
Yes 473(79.6) 121(20.4)
Not independent in Basic
Activities of daily living
(59(5.9)) Yes | 766(81.4) 175(18.6) 3.45(2.01-5.92) <0.001
No 33(55.9) 26(44.1)
Not independent in
Instrumental activities of
daily living (306(30.6))
Yes 572(82.4) 122(17.6) 1.63(1.18-2.25) 0.003
No 227(74.2) 79(25.8)
Regular exercise or Yoga
(342(34.2)) Yes 281(82.2) 61(17.8) 1.25(0.89-1.74) 0.198
No 518(78.7) 140(21.3)
History of falls in the previous
lyear (269(26.9))
Yes | 182(67.7) 87(32.3) 2.59 (1.87-3.58) | <0.001
No 617(84.4) 114(15.6)
Table 4 Risk factors of falls in community dwelling elderly subjects
Risk Factors Odds Ratio (95% CI) P value
All Falls
Females 1.48 (1.05, 2.10) 0.027
Movement disorders / Parkinson’s Disease 2.26 (1.00, 5.05) 0.048
Arthritis 1.48 (1.05, 2.09) 0.026
Dependence in basic activities of daily living 3.49 (2.00, 6.09) <0.001
Not using antihypertensive medications 1.53 (1.10, 2.13) 0.012
Living alone during daytime 3.27(1.59, 6.71) 0.001
History of falls in previous year 2.25(1.60, 3.15) <0.001
Recurrent Falls
Females 2.05 (1.07, 3.95) 0.031
Dependence in basic activities of daily living 3.63 (1.71, 7.70) 0.001
History of falls in previous year 3.39(1.89, 6.05) <0.001
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Figure legends

Fig.1 Flowchart of the study design
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Figure

Fig.1 Flowchart of the Study Design
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prospectively for one year by phone at intervals of three months and missing subjects were

contacted by house visits.
Participants: Community dwelling elderly above 65years of age.

Results: We recruited a total of 1000 participants out of which a total of 201(20.1%) subjects
reported a fall during follow-up. The incidence rate of falls was 31 (95% CI 27.7, 34.6) per
100 person years. Female sex (OR 1.48, 95% CI 1.05, 2.10, p = 0.027), movement disorders
including parkinsonism (OR 2.26, 95% CI, 1.00, 5.05, p=0.048), arthritis (OR 1.48, 95% CI
1.05, 2.09, p=0.026), dependence in basic activities of daily living (OR, 3.49, 95% CI 2.00,
6.09, p<0.001), not using antihypertensive medications (OR, 1.53, 95% CI 1.10, 2.13,
p=0.012), living alone during daytime (OR 3.27, 95% CI 1.59, 6.71, p=0.001) and a history
of falls in the previous year (OR, 2.25, 95% CI 1.60, 3.15, p<0.001) predicted a fall in the

following year.

Conclusions: One in five community dwelling senior citizen fall annually and one in four
who fall are prone to fall again in the following year. Interventions targeting falls among the
elderly need to focus on modifiable risk factors such as living alone during daytime,

movement disorders, arthritis and dependence on basic activities of daily living.
Keywords: Falls, Elderly, Community based study, Cohort Study, Kerala

Strengths and limitations of this study:

e The study has a prospective cohort study design with a large sample size (n=1000).

e The study population represented both urban and rural population from different
Socio Economic Scale levels.

¢ None of the participants were lost to follow up and a fall diary was used to avoid
recall bias.

e The data are from a single study setting.

e The study has a short period of follow up (one year).

Introduction

Globally, there are an estimated 962 million people aged 60 or over, comprising 13 per cent

of the total population.! In this segment of the population, unintentional injuries are reported
3
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to be the fifth leading cause of death globally and falls constitute two out of every three
deaths in this category.? A fall is defined by The Kellogg International Working Group as
‘unintentionally coming to the ground or some lower level and other than as a consequence of
sustaining a violent blow, loss of consciousness, sudden onset of paralysis as in stroke or an

epileptic seizure’ .3

The incidence of falls and the consequences of falls have been higher in lower and middle
income countries as compared to high income countries 4® mainly because fall preventing
interventions are not that freely available in many parts of these countries.” Each year an
estimated 646 000 individuals die from falls globally of which over 80% are in low- and
middle-income countries.* In 2010, for example, years lived with disability (YLDs) due to
reported falls were 631.2 per 100,000 (population) in India and 674.4 per 100,000 in China,
compared with 472.2 per 100,000 in the United States.’ In that year, the global share of YLDs
due to falls in adults aged 50 to 59 years was 66 % in developing countries and 34 % in high
income developed countries.® Clearly,the situation needs to be addressed urgently as already
over 70 % of the world’s older population live in developing countries and the proportion is
likely to increase in the coming decades due to increasing longevity in all the regions of the

world.?

Many prospective population-based studies have examined the epidemiology of falls in the
community dwelling elderly across different settings. The reported incidence rates show wide
variability from as low as 29% to as high as 40% in this population.®-# Furthermore, various
studies done in India too have reported the prevalence of falls in community dwelling elderly
ranging from 13-53%.15-18 The incidence of recurrent falls (more than two episodes per

calendar year was reported to be 11 to 21% by Lord et al.’

The risk factors for falls in the elderly as reported by Lord et al® can be grouped into seven
major categories: socio-demographic factors, balance and mobility factors, sensory and
neuromuscular factors, psychological factors, medical factors, medication use, and
environmental factors.? A recent meta-analysis by Deandrea et al'® pooled data from 74
prospective cohort studies that reported risk factors for prospective falls among community

dwelling elders. A prior history of falls, gait problems, walking aid use, vertigo, parkinson
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disease and anti-epileptic drug use were the dominant reasons for prospective falls in this age

group.!®

The primary objective of our study was to report the incidence of falls in community
dwelling elderly population from Ernakulam, Kerala, India through a year-long prospective
follow up schedule, and the secondary objective was to identify factors that can predict a risk

for future falls in community dwelling elderly.

Methods:
Selection and Description of participants:

Design & Setting: The current study is a community based prospective cohort study that was

conducted in an area within a radius of ten kilometres from the study centre (Amrita Institute
of Medical Sciences and Research Centre, Kochi, Kerala). The study was conducted over a
period of three years (Nov 2014 to Nov 2017). This circular area included 12 panchayats,
four municipalities and one corporation. The study area comes under

Ernakulam district of Kerala, South India.

We calculated the sample size using a previously published study by Mitchell-Fearson et al
which reported 21.7% prevalence for falls in the elderly.?? We selected an alpha of 0.05 and
an allowable error of 20% giving us a minimum sample size of 347 subjects. The design
effect for the sampling method (multistage stratified random cluster sampling) was calculated
using a pilot of ten clusters (cluster size k=25) that provided an Intra Class Correlation (ICC)
of 0.023. The sample size adjusted for design effect was 539 (inflation factor of 1.552). We
enrolled a total of 1000 participants anticipating significant sub group differences within the

study sample.

Participants: We used stratified random cluster sampling method to select the participants.
The sample was stratified at two levels, rural urban (level 1) and at the level of individual
local self-governing units (LSGs, level 2). A total of 40 clusters using Probability
proportional to size technique were selected randomly from the list of all available clusters
within the defined geographical area. Each cluster was from an individual electoral ward
within the LSGs. We selected 25 participants from each cluster. In each cluster, a random

starting point was selected and households were visited in a sequential manner by the
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principal investigator and staff till 25 subjects were recruited. A flowchart on the study
design used in the present study is shown in figure.1. The inclusion criteria were: (i)
minimum age of 65 years or more (ii) ambulant physical status (iii) intention to stay in the
study area for a minimum of one year after assessment and (iv) ability to communicate in
English/Malayalam language. The exclusion criteria included complete dependence for day-

to-day activities.

Operational definitions:

A fall was defined as suggested by The Kellogg International Working Group as mentioned

in the introduction.?

A recurrent fall was defined as falling of two or more times during the follow up period of

one year.’

Patient and public involvement: Patients and the public were not specifically involved in

the planning and execution of this study. However, they were informed of the need of the

study and quarterly follow up which was to be done telephonically.
Technical Information:

A study questionnaire was prepared after a detailed review of the literature on studies related
to falls in the elderly; however, the questionnaire was freshly prepared by us and not derived
from other studies. The study questionnaire included questions relating to the socio-
demographic profile, comorbidities, physical activity, medication use and environmental
assessment. This questionnaire was initially piloted over a small number of patients (n=50)
and the redundant questions were either removed or modified. The modified questionnaire

was reviewed by subject experts and was approved for use in the full study.

All initial assessments were done at the participant’s home. The research team (PI, two
nurses) visited all the recruited subjects at their home premises. The study questionnaire was
administered by the PI by means of a face-to-face interview during house visits. In addition,
height, weight and blood pressure readings were taken by the trained staff (nurses) that
accompanied the PI. All subjects were advised to keep a fall diary in which they were
instructed to note down any incident of fall along with the date and time of the fall, what the

patient was doing when he fell, what caused the fall, whether it was a witnessed fall or not
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and whether the fall had any consequences or complications. A three monthly follow up was
done by telephonic conversation with the enrolled subjects for one year from the first visit.

Those who were not available over the phone were contacted via house visits by the research
staff and hence no missing data were encountered in the study. In addition, the fall diaries of
those who reported a fall from the same cluster were reviewed during these house visits. The

data collection period was from August 2015 to April 2017.
Statistics:

We summarized demographic and social-economic variables to characterize the study
population (Table 1). We presented the mean and standard deviation for normally distributed
continuous variables. All categorical variables are expressed in number and percentages. We
used Chi square test to examine the association of categorical risk factors with prospective
falls. All individual factors with a p value of <0.2 for association on bivariate analysis was
selected for multivariate analysis. Multiple binary logistic regression was used to construct
the prediction model for prospective falls. We selected Logistic regression after verifying
lack of over-dispersion using the Pearson and deviance methods. The cut-off point for
statistical significance was set at an a-level of 5%. We reported the adjusted Odds Ratios
(aOR) with 95% confidence intervals. We encountered no missing data in the study.
Statistical analysis was done using IBM SPSS Statistics 20 Windows (SPSS Inc., Chicago,
USA).

Ethical approval:

We collected written informed consent from the consenting subjects before recruitment to the
study and the same was documented for future reference. The consent contained the title,
purpose, methods employed in the study, benefits to the subject as well as to their families. It
was also made clear that participation in this research is purely voluntary. The confidentiality
of the study during the analysis was also mentioned in the consent. The consent process and
study protocol was approved by the Institutional Ethics Committee of Amrita Institute of
Medical Sciences and Research centre. (Institutional Ethics Committee Registration Number:

ECR/129/Inst/KL/2013).

Results
Baseline Characteristics of the study population
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We recruited a total of 1000 participants from 40 individual pre-designated clusters spread
across a circular geographical area with the study institution as the centre point. The
distribution of gender, age categories, weight status, education level, household living pattern
and area of domicile are presented in Table 1. The mean age of the study subjects was
72.7(7.2) years. Among the study participants, 568 (56.8%) were female, 87.4% were literate
and 82% lived with family or caretakers. A total of 348 (34.8%) were either pre-obese or
obese as per Asian Criteria of BMI classification.2! The morbidity profile of the study
population was published earlier.2? The self-reported prevalence of diabetes(DM), coronary
artery diseases(CAD) and cerebrovascular accidents (CVA) were 34.2%, 20.1%&5.3%
respectively. Among the study subjects, 768 (76.8%) were hypertensive as documented either
by high values on house visit measurement or by current treatment for hypertension. Among
hypertensives, a total of 528 subjects (68.8%) reported taking treatment for hypertension and

remaining 240(31.2%) were newly detected during the baseline evaluation of the study.

Incidence of falls in the study population

A total of 201(20.1%) subjects reported a fall during the prospective follow up period of one
year. The total fall episodes during the follow up period were 301. The overall incidence rate
of falls was 31 (95% CI 27.7, 34.6) per 100 person years. The corresponding figures for
elderly men and women separately were 21.2 (95% CI 18.5, 24.2) and 38.3 (95% CI, 34.6,
42.3) respectively. The stratified incidence rates for age groups 65-75, 75-85 & more than 85
were 27.4, 36.8 and 41.1 per 100 person years respectively. Among the participants, more
women reported a fall compared to men (23.6% v/s 15.5%, p, 0.002). In the age stratified
groups, 27(30.0%) subjects in the age group >85 years reported a fall in the follow up period,
compared to 54(20.6%) in the age group 75-85 years and 120(18.5%) in the 65-75 years
group. (p 0.038). In addition, 53 (5.3 %) people sustained recurrent falls (two or more falls)
during the follow up.

Factors associated with prospective falls.

The association of baseline factors with a prospective history of falls during the follow up
period is presented in Table 2 as unadjusted bivariate comparisons. Among all baseline
variables, only gender and living arrangement showed a significant association with a
prospective history of falls on bivariate comparisons. Females had a higher risk of fall when

compared to males (OR 1.68, 95% CI, 1.21, 2.33. p 0.002). Those living alone during
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daytime also had a higher risk of falls when compared to those living with family/caretaker
(OR 2.95, 95% CI, 1.47, 5.94. p 0.002). The association of prospective falls with factors
affecting locomotion was explored by bivariate analysis and is presented in Table 3. Among
the factors affecting locomotion, only parkinsonism (OR 2.66, 95% CI, 1.23, 5.78. p 0.010),
vertigo (OR 1.51, 95% CI, 1.10, 2.06. p 0.010), arthritis (OR 1.62, 95% CI, 1.17,2.25. p
0.004), numbness and paraesthesia of feet (OR 1.37, 95% CI, 1.00, 1.86. p 0.048) dependence
in basic activities of daily living (OR 3.45, 95% CI, 2.01, 5.92. p <0.001) and dependence in
instrumental activities of daily living (OR 1.63, 95% CI, 1.18, 2.25. p 0.003) showed
significant associations with prospective falls on bivariate comparisons. A history of falls in
the preceding year also had a higher risk for prospective falls (OR 2.59, 95% CI, 1.87, 3.58. p
<0.001).

Furthermore, among baseline factors only gender showed an association with recurrent falls
on bivariate comparisons (OR 2.44, 95% CI, 1.29, 4.63. p 0.005). Among factors affecting
locomotion, dependence in basic activities of daily living (OR 5.00, 95% CI, 2.38, 10.10. p
<0.001), dependence in instrumental activities of daily living (OR 1.79, 95% CI, 1.03, 3.12. p
= 0.038) and a history of falls in the preceding year (OR 4.20, 95% CI, 2.38, 7.39 p <0.001)

showed an association with recurrent falls on bivariate comparisons.

In the study population, 474(47.4%) subjects reported taking anti-hypertensives, 277(27.7%)
reported taking anti diabetic medications and 69(6.9%) reported taking either
benzodiazepines or other sedative drugs. There was no significant association for prospective
falls with use of anti-hypertensive medications (OR 0.77, 95% CI 0.57, 1.06, p = 0.104), anti-
diabetic medications (OR 1.14, 95% CI 0.81, 1.60, p=0.446) or benzodiazepines/sedatives
(OR 1.56, 95% C1 0.90, 2.72, p=0.110) in bivariate comparisons.

Independent Risk Factors for prospective falls

The final adjusted model with independent predictors of prospective falls in the elderly is
presented as Table 4. The variables found to be significant(P value <0.2) in bivariate analysis
with falls were age, sex, living arrangement, vertigo, parkinsonism, arthritis, urinary
symptoms, constipation, knee pain, paraesthesia of feet, history of fall in the previous year,
dependence in basic and instrumental activities of daily living, use of assistive devices for

movement, cognitive impairment, depression, use of antihypertensive medications and
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benzodiazepines. The same were included in the final model construction. Among the factors
examined in the logistic regression model, female sex (OR 1.48, 95% CI 1.05, 2.10,p =
0.027), parkinsonism (OR 2.26, 95% CI 1.00, 5.05, p=0.048), arthritis (OR 1.48, 95% CI
1.05-2.09, p=0.026), dependence in basic activities of daily living (OR 3.49, 95% CI 2.00,
6.09, p<0.001), not using antihypertensive medications (OR 1.53, 95% CI 1.10-2.13,
p=0.012), living alone during the daytime (OR 3.27, 95% CI 1.59-6.71, p=0.001) and history
of falls in the previous year (OR 2.59, 95% CI 1.87, 3.58, p<0.001) were found to be

significantly associated with falls.

The factors included to assess the independent risk factors of recurrent falls were, female sex,
vertigo, parkinsonism, arthritis and dependence in basic and instrumental activities of daily
living and history of falls in the previous year. From the above, the independent predictors for
recurrent falls were female sex (OR 2.05, 95% CI 1.07, 3.95, p = 0.031), dependence in basic
activities of daily living (OR 3.63, 95% CI 1.71, 7.70, p = 0.001), and history of falls in the
previous year (OR 3.39, 95% CI 1.89, 6.05, p<0.001).

Discussion

The current study provides details of fall episodes experienced by free living elderly from
Kerala, India during a prospective follow up of one year. Approximately one in five elderly
subjects in this age group reported a fall during the study period. There appears to be a sex
based difference in the proportion that fell with one in four elderly women falling compared
to one in six men during follow up. The results also suggest a dose response relationship
between age and falls with more subjects falling in older age groups compared to relatively
younger groups. In addition, every fourth person who fell reported one or more falls

following the index fall episode during the study period.

The independent predictors for falls in the elderly included female sex, parkinsonism and
related movement disorders, arthritis, dependence in basic activities of daily living, not using
antihypertensive medicines, living alone during daytime and a history of fall in the preceding
year. The corresponding predictors for recurrent falls included female sex, dependence in
basic activities of daily living and a history of fall in the preceding year. To our knowledge,
this is the only prospective cohort study done in India that focussed on falls in free living

elderly who were assessed in the community setting.
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The incidence of falls in the elderly from our study appears to be at the lower end of the
spectrum as reported by western studies (29% to 40%).%-14 Interestingly, our results are more
similar to that reported by a prospective study among community dwelling elderly Chinese
subjects.?? The incidence rate of falls in this study were 27.0, 32.4 and 22.0 per 100 person-
years for all elderly, women and men respectively. The proportion with recurrent falls in this

study was also similar to our study (4.75% v/s 5.3%).

The risk factors for prospective falls in community dwelling elderly was examined by a
recent meta-analysis by Deandrea et al that pooled 74 prospective cohorts.!® Most of the
prospective studies in the meta-analysis suggested that community dwelling elderly women
are at higher risk for falls compared to their male counterparts. The pooled estimates for falls
(OR 1.30, 95% CI, 1.18, 1.42) and recurrent falls (OR 1.34, 95% CI, 1.12, 1.60) in this meta-

analysis are in agreement with the current study.

Similar to the current study, several prospective studies have reported higher risk for falls
among elderly patients with Parkinsonism and/or related movement disorders similar to the
current study. The meta-analysis suggested an adjusted OR of 2.71 (95% CI, 1.08, 6.84) for
falls and 2.84 (95% CI, 1.77, 4.58) for recurrent falls from five studies that looked for the
same. Our study didn’t report any positive association between Parkinson’s disease and

recurrent falls, probably due to the small number of recurrent fallers (5.3%) in the cohort.

Our finding of high risk for falls among those elderly with arthritis is in concordance with
several other studies.?*2” Together these studies suggest that the elderly with arthritis and/or
chronic pain have a higher risk for falls. The GLOW cohort also reported a higher incidence
of falls and fractures in postmenopausal women with osteoarthritis compared to osteoarthritis

free peers.?’

Several studies have reported that living alone during the daytime is a risk factor for falls in
the elderly as suggested by the current study.!® The meta-analysis is also in agreement with
this observation (OR 1.33, 95% CI, 1.21, 1.45) after looking at data from 11 studies that

examined the same.

Reduced capability for BADL( Basic Activities of Daily Living) is also reported to be
associated with falls in the elderly.?® Yokoya et al recently concluded that higher frequency
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of leaving home, higher exercise levels and presence of interest in activities (e.g., meeting
friends, shopping, working in the garden) were associated with a reduced risk for fall in
community dwelling elders.?8 Therefore, maintaining and enhancing physical functions,
principally walking ability and walking speed are critical for fall prevention among the
elderly.?%30 Age appropriate exercises including those enhancing muscle strength and

improving balance can probably reduce the incidence of falls among the elderly.3

A history of falls in the previous year appears to be the most consistent risk factor across
several studies.!®3%31 Pooled data from several studies in the recent meta-analysis puts the
risk at an OR of 2.77 (95% CI, 2.37, 3.25) for falls and an OR of 3.46 (95%Cl, 2.85, 4.22) for
recurrent falls, in agreement with the current study (2.59 & 3.39 respectively).!® Suzuki et al
reported that five out of six elderly with a history of falls were anxious about another fall and

one in three said that they did not venture out again due to fear of another fall.3?

One notable finding in our study was the lack of association for falls with medication use for
most groups of medications except for antihypertensive medications. This is in contrast to a
meta-analysis of the impact of medication classes on falls in elderly.3? Woolcott et al reported
an OR of 1.41 (95% CI, 1.20-1.71) for falls among elderly with benzodiazepine use.3? The
lack of association between sedatives use and falls in our study is probably due to the limited
number of subjects reporting the use of the same (6.9%). We saw an inverse association
between falls and the use of antihypertensive drug use in the current study. One probable
reason could be the high proportion of uncontrolled hypertensives in the study population.

This finding needs to be explored further in future studies.

Several studies have earlier suggested that the prevalence of falls in low and middle income
countries is higher than that reported from high income countries.*° The morbidity from falls
and related events too appear to be higher in low and middle income countries compared to
high income countries like the US.#¢ There appears to be low awareness about the
consequences of falls in low and middle income countries. This could probably be due to the
lack of data regarding falls reported from these regions. It is expected that the awareness
related to falls will improve with dissemination of data from the current study as well as
similar studies from this region. The same may also stimulate research into the interventional
options to reduce fall related mortality and morbidity. Interventional studies to prevent falls

in the elderly are very relevant to the state of Kerala as it has the maximum proportion of
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elderly (12.6%) in India as per 2011 census.?? This is much higher than the national average

of 8.6%, making Kerala more appropriate for future intervention studies in this area.

The strengths of the current study include the following; prospective cohort study design,
large sample size (n=1000), representative urban and rural population components, inclusion
of participants from different socioeconomic levels, no participants lost to follow up and use
of a fall diary to avoid recall bias. However, the study included participants from a limited
geographical setting and was able to follow up only for a short period (one year), and hence

the generalisation of the study findings is limited.

Conclusion

One in five community dwelling elderly citizens fall on an annual basis and one in four of
those who fall are prone to fall again in the same calendar year. Female sex, movement
disorders including parkinsonism, arthritis, dependence in basic activities of daily living,
living alone during daytime and a history of falls in the previous year appear to predict a fall

in the following year.

Any future intervention program targeting a reduction in falls among the elderly in India
should start in Kerala due to the high proportion of elderly in the state and extend to similar
states later. Such studies should focus on the modifiable risk factors such as living alone at
home during daytime, movement disorders and arthritis as identified by the current study. We
need to encourage mechanisms that may reduce dependence of the elderly for basic activities
of daily living. Attention should also be given to encourage both physical and social activities

among elderly subjects.
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Tables
Table 1. Baseline Details of the study population.
Demographic factors n (%)
Gender
Male 432(43.2)
Female 568(56.8)
Age group
15
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65-75 648(64.8)
75-85 262(26.2)
>85 90(9.0)
Weight Status(BMI)
Underweight(<18.5) 124(12.4)
Normal(18.5-22.9) 340(34.0)
Overweight(23-24.9) 188(18.8)
Pre Obese(25-29.9) 264(26.4)
Obese(>30) 84(8.4)
Education
Graduate and above 132(13.2)
Diploma / Pre-degree 85(8.5)
Middle class / Primary 657(65.7)
llliterate 126(12.6)
House Hold
Living with family / caretaker 820 (82.0)
Living alone during daytime 145 (14.5)
Living alone 35(3.5)
Domicile
Urban 700(70.0)
Rural 300(30.0)

Table.2. Association of falls with baseline variables — bivariate comparisons

Risk factors Prospective falls OR (95% ClI) P value
No Fall Fall
n(%) n (%) n (%)
Gender
Men [432(43.2)] | 365(84.5) 67(15.5) 1.68(1.21-2.33) 0.002
Women [568(56.8)] 434(76.4) 134(23.6)
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Age Group in years
65-75 [648(64.8)] 528(81.5) 120(18.5)
75-85 [262(26.2)] 208(79.4) 54(20.6) 1.14 (0.80-1.64) 0.468
>85 [90(9.0)] 63(70.0) 27(30.0) 1.89 (1.15-3.09) 0.012
Diabetes [342(34.2)]
No 532(80.9) 126(19.1) 1.19(0.86-1.63) 0.298
Yes 267(78.1) 75(21.9)
Hypertension
(768(76.8)) No 181(78.0) 51(22.0) 0.86(0.60-1.23) 0.414
Yes 618(80.5) 150(19.5)
Asthma or COPD
(225(22.5)) No 622(80.3) 153(19.7) 1.10(0.77-1.59) 0.600
Yes 177(78.7) 48(21.3)
Coronary Artery Disease
(201(20.1)) No 639(80.0) 160(20.0) 1.02(0.69-1.50) 0.906
Yes 160(79.6) 41(20.4)
Cerebrovascular Disease
(53(5.3)) No 762(80.5) 185(19.5) 1.78(0.97-3.27) 0.060
Yes 37(69.8) 16(30.2)
Alcohol (177(17.7))
No 654(79.5) 169(20.5) 0.85(0.56-1.30) 0.460
Yes | 145(81.9) 32(18.1)
Smoking (178(17.8))
No 652(79.3) 170(20.7) 0.81(0.53-1.23) 0.324
Yes | 147(82.6) 31(17.4)
Living Arrangement
Living with family/caretaker | 669(81.6) 151(18.4)
(820(82))
Living alone during daytime 109(75.2) 36(24.8) 2.95(1.47-5.94) 0.002
(145(14.5))
Living alone(35(3.5)) 21(60.0) 14(40.0) 1.46(0.97-2.22) 0.073

Table 3. Association of falls with factors affecting locomotion — Bivariate comparisons

Risk factors Prospective falls OR (95% Cl) P value
No Fallers Fallers
n (%) n (%)
Parkinsonism(28(2.8))
No 782(80.5) 190(19.5) 2.663(1.23-5.78) 0.010
Yes 17(60.7) 11(39.3)
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Vertigo(388(38.8))
No 505(82.5) 107(17.5) 1.51(1.10-2.06) 0.010
Yes 294(75.8) 94(24.2)
Arthritis(281(28.1))
No 591(82.2) 128(17.8) 1.62(1.17-2.25) 0.004
Yes 208(74.0) 73(26.0)
Knee pain (565(56.5))
No 356(81.8) 79(18.2) 1.24(0.91-1.70) 0.179
Yes 443(78.4) 122(21.6)
Numbness and paraesthesia
of feet(475(47.5))
No 432(82.3) 93(17.7) 1.37(1.00-1.86) 0.048
Yes 367(77.3) 108(22.7)
Urinary symptoms
(316(31.6)) No 558(81.6) 126(18.4) 1.38(0.99-1.90) 0.051
Yes 241(76.3) 75(23.7)
Visual impairment
(594(59.4)) No 326(80.3) 80(19.7) 1.04(0.76-1.43) 0.796
Yes | 473(79.6) 121(20.4)
Not independent in Basic
Activities of daily living
(59(5.9)) Yes 766(81.4) 175(18.6) 3.45(2.01-5.92) <0.001
No 33(55.9) 26(44.1)
Not independent in
Instrumental activities of
daily living (306(30.6))
Yes | 572(82.4) 122(17.6) 1.63(1.18-2.25) 0.003
No | 227(74.2) 79(25.8)
Regular exercise or Yoga
(342(34.2)) Yes | 281(82.2) 61(17.8) 1.25(0.89-1.74) 0.198
No | 518(78.7) 140(21.3)
History of falls in the previous
lyear (269(26.9))
Yes 182(67.7) 87(32.3) 2.59 (1.87 —3.58) <0.001
No | 617(84.4) 114(15.6)

Table 4 Adjusted model for risk factors of falls in community dwelling elderly

subjects(n=1000)

Risk Factors

Odds Ratio (95% CI)

P value

All Falls
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Females 1.48 (1.05, 2.10) 0.027
Movement disorders / Parkinson’s Disease 2.26 (1.00, 5.05) 0.048
Arthritis 1.48 (1.05, 2.09) 0.026
Dependence in basic activities of daily living 3.49 (2.00, 6.09) <0.001
Not using antihypertensive medications 1.53 (1.10, 2.13) 0.012
Living alone during daytime 3.27(1.59, 6.71) 0.001
History of falls in the previous year 2.25(1.60, 3.15) <0.001
Recurrent Falls

Females 2.05(1.07, 3.95) 0.031
Dependence in basic activities of daily living 3.63 (1.71, 7.70) 0.001
History of falls in previous year 3.39(1.89, 6.05) <0.001

Figure legends

Fig.1 Flowchart of the study design
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Figure

Fig.1 Flowchart of the Study Design

13 MUNCIPALITIES

ERNAKULAM DISTRICT
COCHIN CORPORATION _ 60 PANCHAYATH

LSGs included in the study were situated within 10Km radius from the study centre

1 corporation 10 panchayaths
4 muncipalities

(20 wards) (12 wards)
(8 wards)

Total 40 clusters were selected based on PPS

From each cluster 25 eligible participants were interviewed
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