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1. Introduction 

Falls are a major problem among the elderly causing increased morbidity and 

mortality. As a consequence of falls, the elderly are prone to physical injuries, 

psychological difficulties and social isolation. 

The World Health Organisation global report on falls defines falls as ―inadvertently 

coming to rest on the ground, floor or other level, excluding intentional change in 

position to rest in furniture, wall or other object‖ (1).  A fall can be regarded as one of 

the external causes of unintentional injury. 

Every year an estimated 646,000 deaths occurs due to Falls, making it the second 

leading cause of death due to unintentional injury, after road traffic accidents. Adults 

older than 65 years of age are more prone for fatal falls (2). 

 Over 80% of fall-related fatalities occur in low and middle income countries 

(LMICs), with regions of the South East Asia and Western Pacific accounting for 60% 

of these deaths. Though not fatal, approximately 37.3 million falls are severe enough 

to require medical attention every year. Such falls are responsible for over 17 million 

disability-adjusted life years (DALYs) lost worldwide (2). 

As the world population grows, longevity of the elderly which has been looked upon 

as the result of technological advancement can now become a burden to many 

societies (3). As a result of decrease in mortality rates there is an increase in life 

expectancy, which in turn causes more people living to enter the old age. Investments 

in sectors like health and nutrition have led to reduction in mortality rates (4). Ageing 
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is a global burden that does not just have an impact on the elderly. Worldwide the 

elderly population are on the rise. According to data from World Population Prospects: 

the 2017 revision, the population of those aged 60 years or over is expected to be 

more than double by the year 2050 and to triple by the year 2100. The ageing 

population will increase from 962 million globally in 2017 to 2.1 billion in 2050 and 

3.1 billion in 2100 (5). 

India‘s population of 1.31 billion, the second largest globally, comprises 17% of the 

world‘s total population(United Nations 2015), and the United Nations Population 

Division estimates that India‘s population will in fact overtake China‘s by 2028. As 

India‘s population grows, its expanding share of older adults is particularly notable. 

Currently, the growth rate of the number of older individuals (age 60 and older) is 

three times higher than that of the population as a whole (6). 

In India the demographic profile is evolving due to these new trends. It is estimated 

that the population of elderly in India which was 8% in 2015 is expected to rise to 

19% of the total population by the year 2050 (7).  

Ageing can be a positive experience only if there is active participation by the 

community to provide social support and good health to the individual. In view of 

this, the World Health Organisation had adopted the theme ‗Active ageing: Good 

health adds life to years‘ in the year 2012. The theme focussed on  activities and 

campaigns throughout the world giving emphasis on ageing and health,  and also 

raising awareness of what individuals and governments can do to promote active and 

healthy ageing (8). 
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A country is considered as ‗ageing‘ when seven percent of the population are aged 60 

years and above. India crossed this limit in 2000 and by 2025 it is expected to reach 

12.6 percent. This highlights the importance of India‘s progression from a young 

nation to an older nation (9).  

The ageing population of India presents with many challenges. Around eighty percent 

of them live in a rural setting making the healthcare services a major challenge. About 

fifty percent of the elderly population comprises mainly of females who are at a higher 

risk for falls. About thirty percent of the elderly population are below the poverty line 

and are hence at risk of not getting adequate medical care in case they fall. Hence 

there is an urgent requirement for policy making to avoid dependency of elders (10). 

The current study is a cross sectional study that aims to estimate the burden of falls 

among elderly and to identify the association of various risk factors for falls and the 

impact of falls, among elderly in a southern Indian population. With the results of the 

study, we hope to provide critical inputs for targeted strategies towards prevention of 

falls and fall related injuries and hence lessen the associated burden among the 

vulnerable elderly population. 
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2. Justification 
 

Around the world there has been an alarming rise in the elderly population due to 

improvement in technology resulting in increase in human longevity over the years. 

Considering that the elderly will form a major proportion of the population in the 

future it is essential to keep them healthy and active and since Global reports shows 

that one of the major cause of injuries is falls (1), it is necessary to create policies to 

prevent falls in order to reduce injuries (11).  

In 2002, the United Nation convened the Second World Assembly on Ageing in Spain. 

It had recommended policies to reduce ill health among elders as a major objective. 

One of the methods to attain this objective is to prevent unintentional injuries by 

creating fall prevention programmes (12).   

Moreover it is also shown that effective measures to prevent falls can be done only by 

understanding the causes and risks which are multifactorial in nature (13).There is a 

wide discrepancy between the burden of years lived with disability (YLDs) due to fall 

among elderly between developed countries (34%) and developing 

countries(66%)(14). 

This could be attributed to the fact that developing countries are facing rapid 

population ageing where almost 70% of the world‘s elder population live (15). 

Whereas in developed countries like the United States (16) and Canada (17), fall 

prevention strategies have already been implemented. Even though there are many 

low cost interventions on fall prevention which have been identified, these are mainly 

implemented in high income countries. In developed countries there is lack of data 
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and resources to develop fall prevention programs necessary for policy making and 

hence urgent epidemiological research is required in this field to identify determinants 

and risk factors contributing to fall related injury (14). 

Hence there is a need for research to ascertain the associative factors contributing to 

falls so that they can be prevented or reduced. It is indeed more important to consider 

this aspect amongst the elderly as they are more affected by the consequences and 

complications of falls when compared to the rest of the population.  

Prevention of falls is one of the major issues that require adequate consideration at 

present. The Community Health Department of Christian Medical College, Vellore at 

present has programs for elderly which include elderly day care centres at two villages 

Salmanatham and Mottupalayam in Kaniyambadi block with a total population of 

1,16,056 and the elderly contribute 14.4% of the total population. At these centres the 

elderly come for recreational activities and are given health education on medical 

issues by health aides. Occupational therapy services are also provided by the 

community health department as part of their primary and secondary healthcare 

services for elderly.  This study would help in identifying those elderly who are at risk 

of future falls in these villages by using the STEADI Tool for assessing risk of falls. 

The study will help to identify high risk population who are vulnerable to falls and 

help in planning interventions to reduce the burden associated with falls in the 

eldelrly. 
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3. Objectives 
 

1. To estimate the incidence of falls among elderly (aged 60 years and above) in 

Kaniyambadi block of Vellore district during the period April 2019 to August 2019. 

2. To categorize the elderly population of Kaniyambadi block into various risk 

categories in terms of experiencing falls in the future. 

3. To study the factors associated with falls among elderly in Kaniyambadi block of 

Vellore district. 
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4. Literature review 
 

4.1 FALLS: AN EMERGING PROBLEM AMONG THE ELDERLY 

Falls are one of the major problems among the older people and considered as one of 

the ―Geriatric Giants‖. The earliest published studies on falls were mostly 

retrospective in design in that they asked the participants whether and/or how many 

times they fell in a past period – usually 12 months. This approach had only limited 

accuracy in remembering falls over such a long period. Recent studies have utilized 

prospective designs, in which subjects are followed up for a period, again usually 12 

months, to estimate the incidence of falling. However all these studies indicate a 

causal process for falls and that they do not occur merely by chance (18). A drastic 

increase of 300% in pertinent publications dealing with this issue between 1985 and 

2005 reflects the magnitude of the problem (19). According to WHO, a fall is an event 

which results in an individual coming to rest inadvertently on the ground or floor or 

other lower level (20). 

The World Health Organization (WHO) has specified that falls are the second leading 

cause of deaths due to unintentional injury worldwide. It has also been identified that 

people above 65 years suffer a greater number of fatal falls and that 80% of fall deaths 

occurred in low and middle-income countries. The financial losses from fall-related 

injuries are substantial. The average health care costs per fall for elderly patients who 

were above 65 years in Finland and Australia were estimated to be above US $ 

3,611(200,000 INR) and US $ 1,049(70,000 INR) respectively. This is attributed to 
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the debilitated state of elderly patients following a fall thus necessitating long term 

care and sometimes even institutionalisation (20). 

Nationally representative standardized data obtained from adults aged 50 years and 

over who took part in the World Health Organization (WHO) Study on global 

AGEing and adult health (SAGE) from the year 2010 revealed that falls (excluding 

road traffic accidents) were accountable for 77% and 85% of years lived with 

disability (YLDs) in the age group 50-69 and 70 and above respectively. The burden 

of YLDs in this age group was 66% in developing nations compared to 34% in 

developed countries. This variation is expected to increase due to two main reasons. 

The first reason being the rapidly aging population in developing countries while the 

second reason being the effective fall prevention plans that have been executed in 

developed countries. Many of the interventions effectuated in developed countries to 

limit falls are low cost and feasible that can be adopted by LMICs. There is a dearth of 

epidemiological data on falls in these countries and since the ageing population is on 

the increase, this is an urgent public health issue needing attention (14). While 

implementing a program for falls certain aspects need to be considered. 

Firstly, the means of defining and classifying fall. Secondly, detailing the prevalence 

of fall and its relevance with respect to time and place. Thirdly, the reasons for fall, 

whether due to intrinsic or extraneous causes. Lastly, the impact and consequences 

following a fall (21). Each of these elements need to be analysed in detail to compare 

and comprehend the cause of fall among elders, which in turn will help us to judge the 

severity of the problem and plan interventional strategies needed to subdue it. 

Community-based falls surveillance and registry systems should be set up to better 
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understand the nature, prevalence and the trends of unintentional injuries at the state 

and national level in India. 

4.2 DEFINITION OF FALL 

The meaning of the term fall is easily understood but when it comes to providing a 

scientific definition for fall, it becomes complicated. Though various studies have 

analysed fall prevalence, most of the authors have not stated the definition of fall as 

there is no single precise definition for fall. This could be one reason for the huge 

difference in the prevalence of fall reported by different studies (21).It is encoded as 

E880-E888 according to the International Classification of Diseases-9(ICD-9), and as 

W00-W19 in ICD-10. These codes include a wide assortment of falls including falls 

on the same level, upper level, and other unspecified fall. 

Kumar et al. in their study employed a simple definition of fall where they stated it as 

voluntary change in position not due to overwhelming process like trauma, syncope 

and seizure and designated it as recurrent fall if two or more falls occurred in the past 

6 months (22). According to the report of the Kellogg International Work Group on 

the prevention of falls by the elderly conducted in 1987, a fall is defined as 

‗unintentionally coming to the ground or some lower level and other than a 

consequence of sustaining a violent blow, loss of consciousness, sudden onset of 

paralysis as in stroke or an epileptic seizure‘ (23). 

Buchner et al. in their study conducted in Seattle among elderly aged 68-85 in 1993, 

defined it as losing your balance such that your hands, arms, knees, buttocks or body 

touch or hit the ground or floor (24). The FISCIT (Frailty and Injuries: Co-operative 
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Studies of Intervention Techniques trial) done in 1993 define fall as unintentionally 

coming to rest on ground, floor or other lower level; excludes coming to rest against 

furniture, wall, or other structure (25). Tideiksaar in his study done conducted in 2002 

defined it as ―any event in which a person inadvertently or intentionally comes to rest 

on the ground or another lower level such as a chair, toilet or bed.‖  (26).WHO defines 

a fall as an event which results in an individual coming to rest inadvertently on the 

ground or floor or other lower level (20). 

4.3 EPIDEMIOLOGY OF FALLS 

Falls are considered a major threat and a leading cause for morbidity and mortality 

among the elderly. Geriatrics has evolved, and today, the understanding of the modern 

―geriatric giants‖ has evolved to encompass the four new syndromes of frailty, 

sarcopenia, the anorexia of aging, and cognitive impairment. The so called Modern 

Geriatric Giants predispose an individual for falls, hip fracture, depression and 

delirium (27). 

Falls are one of the leading causes of death among the elderly population. Falls are 

responsible for 20%–30% of injuries among the old age group and are responsible for 

10%–15% of all emergency department visits (28). In a study conducted in 1999 in 

the United Kingdom, the cost due to injuries cost by falls per 10 000 population was 

£300,000 in the 60–64 age group, increasing to £1,500,000 in the ⩾75 age group. 

These falls cost the UK government £981 million, of which the National Health 

Service (NHS) incurred 59.2%. Most of the costs (66%) were attributable to falls in 

those aged ⩾75 years. They were also responsible for 50% of injury‑related 
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hospitalization among people of 65 years and above and hence create a severe 

socioeconomic burden for the families (29). 

In a cohort study done by Tinetti et al. (13) among white and black adults in four 

different communities: East Boston, Massachusetts; two rural counties in Iowa; New 

Haven, Connecticut; and segments of five counties in the north-central Piedmont area 

of North Carolina, the subjects were followed up for 1 year to study the incidence of 

falls. It showed that at least 32 percent of the elderly population had at least one fall 

during the follow up period of which 24 percent had serious injuries and 6 percent had 

fractures. The major risk factors predisposing for falls in the study were sedative use 

28.3%; for cognitive impairment, 5.0%; for disability of the lower extremities, 3.8%; 

for palmomental reflex, 3.0%; for abnormalities of balance and gait, 1.9%; and for 

foot problems, 1.8% (13). 

A study done by Mitchell et al. estimated the prevalence of and risk factors for falling 

among community-dwelling older adults in Jamaica (30). A two-stage cluster sample 

design was used to recruit a nationally representative sample of 2,943 older adults. 

The fall prevalence in the past 6 months was 21.7%. A significantly greater proportion 

of women, the increasingly old, rural residents, persons with vision problems 

(including cataracts), and those with key chronic conditions reported falling in this 

period compared with those without these respective attributes (p < 0.05). Majority of 

falls reported had occurred at home (54.3%), and restriction of activities due to fear of 

falling was reported by 34.6% of respondents. Logistic regression found sex, area of 

residence, eyesight problems, cataracts, high blood pressure, and depression to be 

independent risk factors for falling. 
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Hip fractures are almost always the result of falls among elderly. The median age for 

hip fracture is around 80 years (31). Eliminating the environmental hazards, avoidance 

of drugs that impair balance and managing neuromuscular disorders have a role in 

preventing hip fractures. Regular exercise and improvement in muscle strength 

reduces the propensity for falls (31). 

In a study done by Sirohi et al. (32) among 456 study participants in a rural area of 

Haryana in 2017, the prevalence of falls in the past 12 months was 36.6% (95% 

confidence interval [CI]: 32.1–40.0).The prevalence among women was 40.6% (95% 

CI: 34.5–46.7) and among men was 31.5% (95% CI: 25.0–37.9). Low socioeconomic 

status, urgency of micturition, knee pain, visual impairment, hearing impairment, 

functional disability, and depression were significantly associated with falls. In this 

study, the prevalence of falls in the past one year was found to be 36.6% (95% CI: 

32.1–40.0). It was more in women (40.6%) as compared to men (31.5%). Among 

these, 77.2% of the participants had a single fall, 9.6% had two falls, while 13.2% 

reported more than two falls. In most of the cases (59.3%), place of fall was found to 

be home, 38.9% of the falls had occurred during the afternoon. Majority (71.3%) of 

the participants were engaged in routine activities such as bathing, urination, or 

defecation at the time of fall. When the etiology of falls was considered, 38.3% among 

the fallen had dizziness during the fall. Fifty‑four participants (32.3%) had slipped on 

the road, 35 (21%) tripped on the road. Another recent community based cross 

sectional study done in Coimbatore, a city in south India by Chacko et al. (33) showed 

that the prevalence of falls was 26 % and the prevalence of falls increased with age in 

women but declined with age in men. Of the total falls 50.2% occurred outside home 
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and the remaining inside home. Most of the falls occurred during ambulation and at 

the morning hours (39.1%). Age ≥80 years (OR: 3.28, 95% CI: 1.28-5.98) and 

dizziness (OR: 3.27, 95% CI: 1.00-10.06) were found to be significantly associated 

with falls. 

Joshi, Rajesh Kumar and Avasthi (2003) (34) conducted a cross-sectional survey of 

200 subjects over 60 years old (100 each from the urban population of Chandigarh 

City and the rural population of Haryana State of India), between July 1999 and April 

2000. In the study it was found that the distribution of history of fall among elderly 

people over 60 years old shows that, out of the total sample population, 103 (51.5%) 

subjects had fallen. Fracture was reported in 21.3%, and other injuries occurred in 

79.6% of those who had fallen. Fractures among females (26.4%) were reported more 

frequently compared with males (16%) and fracture was seen more in urban subjects 

(29.4%) compared with rural subjects (13.4%). The disability among elderly was 

assessed using the Rapid Disability Rating Scale – 2 (35). The scale had a score from 

18 (no disability) to 72 (if the responses indicating the most severe disabilities and 

chosen for all items). In their study it was found that those who had fallen once but 

less than 2 times had a mean score of 24.6 and those who had fallen three or more 

times had a score of 30.6% (p value: 0.001). 

Rekha et al. conducted a study in rural Kerala in 2017 which examined the frequency 

and correlates of falls among community dwelling older adults (≥60 years) in rural 

Kerala (36). In the study falls in the previous year was reported by 27%, among them, 

20% fell more than once making a total of 74 falls. Injuries were reported among 58% 

of the fallers. Most frequent cause of fall among the participants was because of 
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slipping on the floor (25.6%). Most falls happened outdoors (77%).There was no 

significant difference in the proportion of falls between men (26.1%) and women 

(27.3%) with a p value of 0.98 and among different age groups with a higher 

proportion among participants aged below 70 years (33%) than those participants 

above or equal to 70 years (21.3%) with a p value of 0.09. Most of the falls happened 

during walking (61.1%), followed by getting up from the cot or chair (11.1%), around 

the barn or the well (9.3%), on the way to toilet (7.4%), standing (3.7%), walking in 

the backyard (3.7%), climbing stairs (1.9%) and during bath (1.8%). 

In 2017, Pawan et al. (37) conducted a cross sectional study in the state of Telangana 

in which 71 (13%) subjects reported at least one fall in the past year. Prevalence was 

higher among women (17%) than men (8%), Sex and age showed significant 

interaction (p value: 0.04) whereby falls prevalence increased with age among women 

but decreased among men. Correlates of falls among men included a history of 

osteoarthritis (OA) (Odds Ratio (OR): 6.91; 95% CI: 1.4–33.1), depression (OR: 9.6; 

95% CI: 3.1–30.1), and greater height (OR per 1 standard deviation increase: 2.33; 

95% CI: 1.1–5.1). Among women, poor physical performance (OR: 3.33; 95% CI: 

1.13–9.86) and history of cardiovascular disease (CVD) (OR: 2.42; 95% CI: 1.01–

5.80) were independently associated with falls.  

4.4 ETIOLOGY OF FALLS 

Prospective cohort studies have revealed that etiology of falls is multifactorial in 

origin. Falls occur as a result of many risk factors and their interactions between them.  

Not only traditional factors like poor cognition and arthritis are leading causes for 
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falls, but normal physiological changes due to ageing itself is a risk factor for falls 

(38). 

4.4.1 BIOLOGICAL RISK FACTORS 

The factors which are pertaining to the human body play an essential part as risk 

factors. These include, age, gender, race and ethnicity, etc. These factors play a crucial 

role in the etiology of falls and their interaction with behavioural, environmental and 

medical risk factors increases the risk of falling. 

a) Age and Gender 

Incidence of falls among elderly is shown to increase with age. This is due to a 

multitude of reasons. With increasing age there is a decline of cognitive, physical and 

affective capacities along with increase in comorbidities. According to a study done 

by Catherine et al. among a population of 4,301 participants aged 60 years and above 

who had been part of 2012-2013 survey of  the English Longitudinal study of Ageing 

it was shown that in both sexes the risk of falls increased with age (39). According to 

the study certain sex-specific risk factors were frailty (OR: 1.69, 95% CI: 1.06-2.69) 

and incontinence (OR: 1.48;95% CI: 1.19-1.85)  in women, and older age (OR: 

1.02,95% CI: 1.04-1.07), being unable to perform a standing balance test (OR: 

3.32,95% CI: 2.09-5.29) and high levels of depressive symptoms (OR: 1.33, 95% CI: 

1.05-1.68), in men (39). Stevens et al. in a study conducted among elderly 

demonstrated that women were  more likely to fall and develop a fracture than men 

(40). In a study by Hendrie et al. it was found that emergency department visits and 

hospitalizations were twice more among women compared to men in their study (41). 
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Their study  shows that although there was homogeneity between the sexes in the risk 

factors that were associated with falls, there were several sex-specific risk factors 

suggesting gender should be taken into account when creating fall-prevention 

strategies (41). 

b) Race and Ethnicity 

Even though the relationship between race and ethnicity and falls still remains mainly 

open for research, the rate of hospitalization for fall related injuries is almost two to 

four times higher among the Whites than the Asian/Pacific Islander and Hispanics and 

about 20 % higher than African Americans. This study done by Ellis et al. also 

showed that Caucasians living in the USA had a higher risk of falling (42).  

4.4.2 BEHAVIOURAL RISK FACTORS 

Behavioural rick factors include those concerning daily choices, habits and human 

actions. They are mostly modifiable. For example, risky behaviour like the intake of 

alcohol, use of tobacco and consumption of multiple medications can be modified by 

intervention. 

a) Activities of Daily Living 

In a study done by Çinarli et al., it was shown that older adults seeking care in the 

emergency department who have a higher risk of falls are more dependent in daily 

living activities and experience lower quality of life. Risk of falling was shown to be 

negatively correlated with the ability to carry out activities of daily living using the 

Modified Barthel Index(r = −.50, p value: <0 .001) (43). 

b) Eating habits 
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For healthy ageing eating a healthy balanced diet is essential. If there is a deficiency 

of proteins, nutrients and vitamins which are necessary for optimum health, the 

individual will be at higher risk of falls and increased morbidity associated with it. 

Older persons with low dietary intake of Vitamin D and Calcium may be at increased 

risk of falls and therefore have a higher incidence of fractures as a consequence (44).  

Evidence shows that dietary Vitamin D and Calcium increases bone mass among 

persons with low bone mass density and that it decreases the risk of osteoporosis and 

falling (45). 

c) Alcohol consumption 

Consumption of excessive alcohol is shown to be a risk factor for falls. Among older 

adults it was shown that people who consume 14 or more drinks per week were at 

increased risk of falls (46). However in a recent study prospective cohort study which 

involved 2,170 community-dwelling individuals aged ≥60 years recruited in Spain, it 

was shown that compared with never drinkers, the number of falls was lower in 

drinkers with Mediterranean drinking pattern (OR: 0.73, 95% CI: 0.56-0.96) i.e. 10–

30 g/day in men and 5–15 g/day in women, preferably red wine consumption with low 

spirits consumption. Also, elderly who followed the Mediterranean drinking pattern 

showed a lower risk of ≥2 falls (OR: 0.56, 95% CI: 0.34-0.93) and of falls requiring 

medical care about 0.61 (0.39-0.96) (47). 

d) Use of Tobacco 

Smoking is known to cause decrease in nutrition and thus resulting in weakness and 

frailty of an individual. This could inadvertently lead to falls. In a case control study 

among participants aged 45 years and above it was shown that cigarette smoking was 
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associated with both outdoor and indoor falls, but the odds were lower and not 

statistically significant for indoor falls (48). However in a study conducted by Patil et 

al. in Bengaluru, persons who had habit of smoking were at 2.14 times increased odds 

of experiencing a fall compared to non-smokers which was statistically significant 

(49). 

e) Fear of Falling 

Falls among elderly can have consequences affecting the health and economic 

situation for a family. Following a fall, the health of the individual is affected 

physically because of injuries like fracture, disruption of mobility, functional decline 

and even death. It can also affect the individual psychologically due to depression and 

fear of fall in the future. Fear of falling and anxiety was also found to be another risk 

factor for fall (50). 

f) Medications 

One of the most common and potentially reversible risk factors for falls in the elderly 

are medications. Psychotropic medications which include antidepressants, 

benzodiapenes, sedative hypnotics, anticonvulsants, and neuroleptics have been 

strongly associated with an increased risk of falls in a systematic review conducted by 

Leipzig et al. (51). In these studies it was shown that the risk of falls increases if more 

than one psychotropic medication or more than 3-4 medications of any kind were 

taken. Cardiac medications including vasodilators are commonly believed to be 

associated with an increased risk of falls but results from a large meta-analysis did not 

find any association between nitrates or centrally acting anti-hypertensives and falls. 

The only cardiac drugs that were associated with falls were Digoxin, Diuretics and 
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Type 1 a antiarrythmic drugs (51). Oral hypoglycaemic drugs have been implicated in 

the history of falls and predispose an individual to greater risk (52). 

g) Use of walking aids 

Some elderly who are involved in risk taking behaviours are at increased risk of falls. 

These behaviours include paying little attention to the environment or not using 

mobility devices prescribed to them such as a cane or a walker. In a study by Gell at 

al. among adults aged 65 years and older in the U.S. in 2012, it was shown that the 

incidence of falls was 1.12(95% CI: 0.97-1.29; p value: 0.56) among elderly who used 

a cane while the incidence of falls was 1.01(95%CI: 0.84-1.23; p value: 0.64) among 

elderly who used a walker, nevertheless both these results were statistically 

insignificant (53).   

4.4.3 MEDICAL RISK FACTORS 

As the number of comorbidities increases the risk of fall among elderly also 

substantially increase and hence the etiology of fall and injuries are considered 

multifactorial (54). Increase in comorbidities predisposes an individual to increased 

risk of fractures and associated increase in hospital duration. 

a) Diabetes 

In a prospective cohort study conducted by Maurer et al. among 139 elderly aged 60 

years and above in New York, USA, it was shown that the  incidence rate for fall 

among the participants with and without diabetes mellitus was 78% and 30%, 

respectively (p value: 0.001). On multivariate analysis, only diabetes (adjusted hazard 

ratio 4.03; 95% CI: 1.96-8.28) and gait and balance (adjusted hazard ratio 5.26; 95% 

CI: 1.26-22.02) were significantly and independently associated with an increased risk 



20 
 

of falls (52). In a systematic review conducted by Yang et al. involving six studies 

which involved 14,685 participants among elderly aged 60 years and above it was 

shown that participants with diabetes was associated with an increased risk of falls of 

1.64 (95% CI: 1.27–2.11) compared to people without diabetes (55). In a hospital 

based study conducted by Yau et al. among 719 elderly in Pennsylvania, it was 

demonstrated that diabetes was associated with an increased rate of injurious fall 

requiring hospitalization (hazard ratio: 1.48, 95% CI: 1.12–1.95) in models adjusted 

for race, age, sex, BMI, and education. In those study subjects using insulin, compared 

with participants without diabetes, the Hazard ratio was 3.00 (95% CI: 1.78–5.07) 

(56). 

b) Hypertension 

In a study done by Diana et al. among 3,544 community-dwelling Austrian women 

and men aged 60 years and older, it was shown that hypertensive values decreased the 

risk in women and low blood pressure increased the risk in men. An increase of 

systolic blood pressure by 10 mmHg and of diastolic blood pressure by 5 mmHg had 

reduced the risk of falling by 9% (OR 0.91, 95% C.I.: 0.84-0.98) and 8% (OR 0.92, 

95% C.I.: 0.85-0.99), respectively. In men, an increased risk of falls was shown in 

participants with low systolic or low diastolic blood pressure (57).  However 

antihypertensive medications were shown to have an increased risk of serious fall 

injuries, especially among those with previous fall injuries. The potential harms versus 

benefits of antihypertensive medications should be weighed in making decisions to 

continue treatment with antihypertensive medications in older adults with multiple 

chronic conditions since they are at increased risk of fall (58).  
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c) Osteoarthritis 

In a community based prospective study among elderly aged 70 years and above it 

was shown that osteoarthritis is also one of the leading causes predisposing to falls 

among elderly (45). In a recent study conducted by Dore et al. among non-

institutionalised African American and white men and women, age 45 years and 

above, living in rural North Carolina, the results reveal that the odds of falling 

increased with an increasing number of lower limb symptomatic osteoarthritic joints: 

those with 1 joint had 53% higher odds, those with 2 joints had 74% higher odds, 

those with 3–4 osteoarthritic joints had 85% higher odds. This confirms that the risk 

for falls increases with additional symptomatic osteoarthritis of lower limb joints and 

shows that symptomatic hip and knee osteoarthritis are important risk factors for fall 

(59).  

d) Depression 

Falls and depression have a significant bidirectional relationship. There is a complex 

interaction between emotional status of an individual and the risk of falls. Excessive 

fear of falling which is usually associated with depression also increases the risk of 

falls. A recent meta-analysis summarized the results of 17 prospective studies. The 

study found the odds ratio for the association of depression with falls to be 1.63 (95% 

CI: 1.36-1.94) (60). 

e) Parkinson‟s disease 

Parkinson‘s disease predisposes to risk of fall due to increased rigidity and orthostatic 

hypotension. It was found that presence of Parkinson‘s disease had an adjusted odds 
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of 9.5(95% CI: 1.8-50.1) times risk of having two or more falls in a prospective study 

for falls in 325 community-dwelling persons aged 60 years or older (61). 

f) Stroke 

One of the other leading neurological causes of falls is stroke. A study on 124 females 

with a history of stroke suggested that visual spatial problems, impairment in balance 

through loss of peripheral sensation or cerebellar function, and residual dizziness were 

all strongly associated with recurrent falls in women with a history of stroke (62).  

g) Dementia 

Dementia, due to any cause, was a strong predictor of falls, in part due to poor safety 

awareness about falls (21).Elderly who had impaired cognition had a 2.8 times higher 

risk of having a fall compared to those who had good cognition (63). 

h) Gait and Balance disorders 

Normal physiologic changes for ageing causes diminished input from the 

proprioceptive, visual, and vestibular systems, which may result in alterations of 

balance. Older adults have difficulty in balance due to age related degeneration in 

skeletal muscles predisposing them to falls (64).  Gait and balance disorders are 

mostly multifactorial in origin and require a comprehensive assessment to assess 

contributing factors and targeted interventions. Most changes in gait occurring in 

elderly are related to underlying medical conditions, particularly as diseases increase 

in severity, and should not be looked as merely an inevitable consequence of aging 

(65).  
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i) Orthostatic hypotension 

Older adults are also at risk of orthostatic hypotension due to changes in baroreflex 

sensitivity and vascular compliance. As a result the older people are at risk of 

hypotension during reduced cardiac preload or tachycardia which can be induced by 

drugs (66). A systematic review and meta-analysis of 5646 studies, it was found that 

orthostatic hypotension was positively associated with falls (OR: 1.73, 95% CI: 1.50-

1.99). This highlights the need to investigate orthostatic hypotension treatment to 

potentially decrease falls among elderly (67).   

j) Fractures 

Even in short term patients with a history of a fracture have an increased risk for 

future fractures due to falls. In a prospective study among a population aged 50 years 

and above whom were followed up for a period of three months it was shown that 

15% of them had a new fall incidence and five of them had suffered a fracture (68). 

k) Vision 

Impairment in distant vision has been identified as a major risk for falls in people 

residing in assisted care accommodation (69) and independently living in the 

community (61, 70-72). Studies have also shown that poor visual acuity increases risk 

of falls when combined with impairment in balance or with both hearing and balance 

impairments (73). However, some studies have failed to find an association between 

falls and visual acuity, especially when adjusting for age (13, 74-79). Impaired visual 

acuity has also been found to be an independent predictor of fall-associated hip 

fracture in a large case-control study  conducted in Auckland, New Zealand (79). 
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l) Hearing loss 

While hearing impairment is not usually considered a risk factor for falls, a recent 

report in a cohort of older Finnish female twins gave results of a strong association 

between audiometric hearing loss and incident falls (80). In a study done on 

participants aged 40 – 69 years, it was shown that for every 10 dB increase in hearing 

loss, there was a 1.4 fold (95% CI: 1.3–1.5) increased odds of a participant reporting 

falling over the preceding 12 months (81). 

4.4.4 ENVIRONMENTAL RISK FACTORS 

Environmental factors usually include the surrounding environment, including 

hazardous features in public environment and home hazards. These factors themselves 

are not individual cause of falls rather it is the interplay of an individual‘s physical 

condition with the surrounding. Physical environment plays a major role in falls in the 

elderly. Factors related to the physical environment are responsible for 30% of falls 

(82).  Immediate acute factors like environmental hazards including poor lighting, wet 

floors, and improper bed height may increase the risk of falls in the nursing home 

setting (83). In a review of stair related falls done by Startzell et al. showed that stairs 

have also been considered as risk factor for falls. The same intrinsic factors which 

apply to falls has also been the same with stair related falls. The most important 

extrinsic factors with regard to stair related falls include stair design(eg. Stair angle 

and step height), stair maintenance and footwear (84). In a study done by Carter et al. 

among elderly aged 70 years above in Australia it was shown that  The bathroom was 

recognised as the most hazardous room, with 66% (n = 279) of bathrooms having at 

least one hazard (85). In a study conducted by Gill et al. among community dwelling 
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participants in New Haven, Conneticut it was shown that if the hallway of the house 

had a trip or slip hazard, the participant was at 5.35 (95% CI: 1.10–26.0) times at 

higher risk of falling (86). In a study done by Aras et al. in  a community based cross 

sectional study in a rural area in Mangalore, Karnataka using the home safety 

checklist showed that elderly belonging to joint families significantly keep passage of 

bedroom to bathroom free from obstacles, use stool to reach high cupboard and keep 

telephone cords away from walking area(p value: < 0.0005). It was also found that  

literate elderly walk in room without obstacles, put away things back to its place after 

using, keep soap reachable during bath, use doormats to wipe feet, and keep stairways 

in good condition(p value: < 0.05) which are major contributors to environmental risk 

factors (87). In the study done by Patil et al. in an urban area in Bengaluru, lighting 

was inadequate in 44.2% of the houses and elderly who lived in houses with poor 

lighting were 1.09 times (95% CI: 1.04-1.14) increased risk of fall. It was seen that 

12% of the houses had slippery floor and elderly were at 1.13 times (1.02- 1.25) risk 

of fall due to the slippery floor (49). In the study conducted by Chacko et al. in rural 

Coimbatore, it was shown that poor lighting was the commonest type of fall risk 

among environmental factors observed in the living room and bedroom. It was found 

that most of the falls occur due to ambulation to and from the bathroom since most of 

the houses had bathrooms located outside their house (33).    Since falls usually occur 

indoors it is essential that the home environment is kept safe for avoiding falls. Home 

hazard assessments indirectly reveal the importance of environmental hazards. They 

have been successful in reducing the incidence of falls (88). 
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4.4.5 SOCIOECONOMIC RISK FACTORS 

These factors are those related with the social and economic status of the individual as 

well as the community in which the individual resides. The factors include low 

education, low income, inadequate housing, limited access to health and lack of social 

interaction. Studies have shown that there is an association between socioeconomic 

status and falls. Lower income has an increased risk of falling (89). Elderly especially 

women who are living alone with insufficient incomes are predisposed to a greater 

risk of falls. This is likely due to disability, sensory and cognitive limitations while 

living alone that place them at an increased risk of falls (90). The main reason why 

socioeconomic factors contribute to fall is poorly understood. Studies suggest that 

inadequate diet and poor health as a consequence of low income and lack of 

education, poor access to healthcare facilities can be a precipitating factor (44). A 

study conducted by Speechley et al. in Canada showed that financial strain was an 

independent risk factor for fall (91).  

4.5 ASSESSMENT OF RISK OF FALLS 

There are various tools available for assessing the risk of falls among elderly. The goal 

of using a fall risk assessment tool is to discriminate high and low risks of fall rather 

than reducing fall risk. That is to know if an individual at present is highly susceptible 

to a fall. However, the tool should also be able to minimize the occurrence of fall. In a 

systematic study assessing various tools for assessing fall risk conducted by Park et al. 

(92), noted that if a fall risk assessment tool has a high sensitivity, even though the 
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specificity is low, it achieves the primary goal of using the assessment tool. The 

various tools that are available include 

A. The Peninsula Health – Falls Risk Assessment Tool (PH-FRAT) 

The Falls Risk Assessment Tool (FRAT) was developed by the Peninsula Health Falls 

Prevention Service in 1999. The FRAT has three sections: Part 1 - falls risk status; 

Part 2 – risk factor checklist; and Part 3 – action plan. The complete tool (including 

instructions for use) is a complete falls risk assessment tool. However, Part 1 can be 

used as a falls risk screen (93).The Four item PH-FRAT Tool consisted of Recent 

Falls, Medications, Psychological status and Cognitive status. The Low Risk had a 

score of 5-11, while Medium: Risk had a score of 12-15, and High Risk was ranging 

from 16-20. The 4-item PH-FRAT is a brief, easily administered screening tool for use 

in subacute and residential aged care facilities. 

B. The STRATIFY clinical prediction rule (St. Thomas Risk Assessment Tool in 

Falling elderly inpatients) 

The STRATIFY score is a clinical prediction rule (CPR) derived to assist clinicians to 

identify patients at risk of falling (94). A simple scoring system was used in which the 

presence or absence of each risk factor (yes = 1, no = 0) gave a risk score of 0-5 for 

each patient. This simple risk assessment tool predicted with clinically useful 

sensitivity and specificity a high percentage of falls among elderly hospital inpatients. 

C. Hendrich II Fall Risk Model 
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It is a specific, valid, and brief instrument to predict fall risk. The Hendrich II model is 

useful because it is both sensitive (74.9% of high-risk patients were correctly 

identified) and highly specific (73.9% of patients not at high risk of falling were 

correctly identified). In the Hendrich II model confusion or disorientation was a given 

a maximum score of 4. Any score above 5 was considered as high risk of falling 

among hospitalized patients (95).  

D. Falls Risk for Older People in the Community screen (FROP – Com Screen) 

This tool is used at the community level on larger number of adults. This tool uses 

three entities: functional status – Activities of daily living (ADL), fall history in the 

past 12 months and balance (observed by asking the person to walk a particular 

distance, turn and sit). The FROP – Com Screen has a scale of 0 – 9 on the basis of 

which the individual is considered as low risk or high risk (96).     

E. STEADI Tool Kit 

STEADI (Stopping Elderly Accidents, Deaths, and Injuries), is a fall prevention tool 

kit that contains an array of health care provider resources for assessing and 

addressing the risk of fall in clinical settings. A team of researchers at Centers for 

Disease Control and Prevention‘s Injury Center reviewed relevant literature and 

conducted in-depth interviews with health care providers to determine current 

knowledge and practices related to older adult fall prevention. They developed draft 

resources based on the American and British Geriatrics Societies‘ (AGS/BGS) 

practice, incorporated provider input, and addressed identified knowledge and practice 

gaps. Draft resources were reviewed by six focus groups of health care providers and 
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revised. The completed STEADI tool kit, Preventing Falls in Older Patients—A 

Provider Tool Kit, is designed to help health care providers incorporate fall risk 

assessment and individualized fall interventions into routine clinical practice and to 

link clinical care with community-based fall prevention programs (97). 

Other commonly used tools for assessing risk of falls include the Ontario Modified 

STRATIFY (98), the Morse scale (99) and the Downtown index (100). These tools 

however are used by the clinician or a trained nurse in a hospital setting on elders that 

present with an acute or sub-acute condition.  

4.6 PREVENTION OF FALLS IN ELDERLY 

Falls are considered to be predictable and preventable. The WHO has created a fall 

prevention model based on three closely interrelated factors. These include awareness, 

assessment and intervention (90) as shown in Fig 4.1. Since the etiology of falls is 

multifactorial, prevention strategies must be based on a combination of multiple 

interventions rather than a single method (101). Evidence for fall prevention 

programmes have been shown in both community settings (102,103) as well as 

hospital settings (104,105). 
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Figure 4.1 Fall prevention for Active ageing 

 

Source: WHO Global report on Falls Prevention in Older Age 2007. Available from 

www.who.int/ageing/publications/Falls_prevention7March.pdf 

Multifaceted programs, including vision correction, exercise, adjustment of 

medication, and environmental modification, appear to be effective in randomised 

control trials. Individually prescribed programs of balance retraining and muscle 

strengthening, and also Tai Chi (which combines strength and balance training) have 

been successful as sole interventions for preventing falls (106).  Devices such as hip 

protectors, which function by reducing the amount of energy absorbed by the bone in 

the event of a fall onto the hip, was found to be efficacious among frail elderly, with a 

trial results showing a 60% reduction in hip fractures among those randomized to use 

the device (107). Several promising strategies such as educational opportunities, 

exercise programmes, and environmental modification for preventing falls and 

fractures exist. However, further research is required to assess the effectiveness of 

these strategies in the Indian context. 
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5. Materials and methods 
 

5.1 Study setting 

This cross-sectional study was conducted in Kaniyambadi block, which is a rural 

administrative block in Vellore district of Tamil Nadu, India. The Community Health 

Department of the Christian Medical College (CMC) provides primary and secondary 

healthcare to this area with a base hospital located in Bagayam, Vellore.  

The block is part of the Vellore district of Tamil Nadu. The total population of the 

block is about one lakh sixteen thousand living in 82 villages. This is mostly a rural 

block with a major part of its population involved in manual labour and farming 

activities. There are two medical colleges and three primary health centers providing 

medical care to the health requirements of the people in the block.  

The CHAD program (Community Health and Development program) was initiated in 

1982, by the community health department of Christian Medical College, Vellore. The 

program was developed with the objectives of providing primary healthcare to the 

residents of Kaniyambadi block and Jawadhi hills, to provide training in community 

based health care to the medical, nursing and paramedical students and to coordinate 

and conduct research activities in the community. Apart from these, the CHAD 

program has been rendering comprehensive combined health services in the block for 

more than twenty-five years concentrating essentially on the nutrition, maternal and 

child health, leprosy, tuberculosis, filariasis, rheumatic heart disease, non-

communicable diseases like hypertension and diabetes and several other socio-

economic development programs applying the concept of primary health care (108). 
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Under the program, there are grass root employees called Part Time Community 

Health Workers (PTCHW) whose work is comparable to the Accredited Social and 

Health Activists (ASHA) in the government system (109). The PTCHW collects and 

provides information on family events such as birth, death and marriage (108). CHAD 

also has health aides who look after a population of 3000 to 5000. She collects basic 

demographic data, immunization, chronic disease data, and vital statistics at the 

primary level. She also visits antenatal mothers and new-borns and does follow up of 

patients. If a patient requires further treatment she refers the patient to the base 

hospital (108). Next in the organization is a public health nurse, who looks after a 

population of fifteen to twenty thousand. The head of the team is the area doctor who 

takes care of a population of twenty to thirty thousand. There are entirely 5 public 

health nurses and 3 area doctors. The CHAD health information system (HIS) 

functions in a hierarchical manner in which information is transferred from PTCHW 

to the health aides at the primary level. From them it is passed onto the public health 

nurses and eventually to the doctor responsible for the area.  

The Department of Community Health operates a computer cell that keeps an 

electronic database where all the data collected at the primary level are stored. 

Information regarding the vital statistics, demography of the block, chronic diseases, 

and immunization are accessible at the computer cell. The list of elderly residents in 

my study was obtained from the census database of the CHAD health information 

system (HIS) 
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5.2 Study Design 

The study was planned and implemented as a cross-sectional study, with the 

interviewer getting in contact with the participants once throughout the study period.  

5.3 Study Period 

Data collection of the participants was done between April 2019 and August 2019. 

5.4 Study frame  

Elderly aged 60 years and above residing in Kaniyambadi block. 

5.5 Study Participants 

Inclusion Criteria: All elderly permanent residents of the block aged 60 years and 

above. 

5.6 SAMPLE SIZE CALCULATION 

 

    n = Z
2
 pq / d

2
       

    Z = 1.96 (constant) 

    p = prevalence of falls among elderly (based on previous studies) = 26 (33) 

    q = 100 – p = 74 

    d (absolute precision) = 5 

    Sample size (n) = [4 x 26 x74/25] = 308 

No of villages taken = 20 out of 82 villages were randomly selected 
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5.7 Sampling strategy 

A two stage sampling was employed. In the first stage, 20 villages (clusters) were 

selected by simple random sampling method from a list of all villages in Kaniyambadi 

block. In the second stage, a list of 30 elderly above 60 years were selected by simple 

random sampling technique from each of the above selected villages using  the census 

data maintained in the Health Information System of the department of Community 

Health, Christian Medical College, Vellore. 

 

5.8 ETHICAL CONSIDERATION 

The study was accepted by the Institutional Review Board (IRB Reference Number: 

11907 dated 06.03.2019) of the Christian Medical College, Vellore. Consent was 

taken from the participants prior to the administration of the questionnaire, explaining 

them about the study purpose and that their refusal to be a part of the study would not 

30 elderly from 20 
villages were 

selected. 

12 participants were 
not able to walk 
(Tests of balance 
were not done) 

10 participants were bed 
ridden but had good 

comprehension (Tests 
that required them to 
stand were not done) 

5 participants had poor 
comprehension(Tests 

which required them to 
give an appropriate 

answer were not done) 

A total of 314 
subjects were 
interviewed. 
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in any way influence their treatment or benefits that they receive from CHAD. No 

incentives were offered to the participants during the study. 

5.9 Collection of Data and Informed Consent 

The questionnaire was first made in English, and was then translated into Tamil, the 

local language by a fluent Tamil speaker. It was then back translated into English to 

ascertain that the Tamil translation was accurate. The translated version was then used 

for the pilot study to identify words which were considered to be culturally 

unacceptable.   

In order to recognize the relevant risk factors for fall among elderly, a pilot study was 

conducted. The information obtained after the pilot study was included in the 

questionnaire, apart from the demographic details and established risk factors for fall. 

A structured questionnaire was administered by the principal investigator to the 

participants after getting informed consent from the study participants.  

5.10 Study Tools  

A structured questionnaire was administered to the participant by the principal 

investigator, assessing the burden of falls and its associated factors, socio 

demographic factors and medical history.  

Anthropometric measurements which included heights and weights of the subjects 

were collected and using the information, the BMI(Body Mass Index) which is equal 

to weight in kg divided by height in metre square was calculated. 

The BMI of the study participants was categorized based on the WHO classification 

(110). 
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BMI Nutritional status 

Below 18.5 Underweight 

18.5–24.9 Normal weight 

25.0–29.9 Overweight 

Above 30.0 Obese 

 

5.10.1 Snellen‟s chart for testing of Distant Vision Visual Acuity 

The normal Snellen chart is printed with eleven lines of block letters. The first line 

consists of one very large letter, which may be one of several letters, for example E, 

H, or N. Subsequent rows have increasing numbers of letters that decrease in size. A 

person taking the test covers one eye from 6 metres or 20 feet away, and reads aloud 

the letters of each row, beginning at the top. The smallest row that can be read 

accurately indicates the visual acuity in that specific eye (111).  

5.10.2 Jaeger‟s chart for testing of Near Vision 

The Jaeger chart is an eye chart used in testing near vision acuity. It is a card on which 

paragraphs of text are printed, with the text sizes increasing from 0.37mm to 2.5mm 

(111). This card is to be held by a patient at a fixed distance from the eye dependent 

on the J size being read. The smallest print that the patient can read determines their 

visual acuity. 
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5.10.3 Mini Mental Status Examination (MMSE) to test Cognition 

The MMSE test includes simple questions and problems in a number of areas: the 

time and place of the test, repeating lists of words, arithmetic such as the serial sevens, 

language use and comprehension, and basic motor skills (112). 

Table 5.1 Interpretation of MMSE (112) 

Method Score Interpretation 

Single Cut off <24 Abnormal 

Range <21 

>25 

Increased odds of dementia 

Decreased odds of dementia 

Based on Education <21 

<23 

<24 

Abnormal for Eighth grade Education 

Abnormal for High school education 

Abnormal for College education 

Severity 24-30 

18-23 

0-17 

No Cognitive impairment 

Mild Cognitive impairment 

Severe Cognitive impairment 

 

5.10.4 Sphygmomanometer to test for postural hypotension 

Postural hypotension is an abnormal fall in blood pressure—of at least 20 mm Hg 

systolic and 10 mm Hg diastolic—within three minutes of standing upright. Those 

who had a fall in any of these values were labelled as having presence of postural 

hypotension (113). Orthostatic hypotension is considered clinically important if the 

reduction in blood pressure is sustained at or beyond three minutes. 
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5.10.5 Dix Hallpike test for assessment of Vertigo 

The Dix–Hallpike test or Nylen–Barany test  is a diagnostic maneuver used to identify 

benign paroxysmal positional vertigo (BPPV).When performing the Dix–Hallpike 

test, patients are lowered quickly to a supine position (lying horizontally with the face 

and torso facing up) with the neck extended 30 degrees below horizontal by the 

clinician performing the manoeuvre. The participants were labelled as positive if 

patient reported vertigo or there was clinical observation of nystagmus (114). 

5.10.6 Rhomberg test to test proprioception 

Romberg's test or Romberg's sign or the Romberg manoeuvre is performed to assess 

the neurological function for balance. The exam is based on that a person needs at 

least two of the three following senses to maintain balance while standing: 

proprioception (the ability to know one's body position in space); vestibular function 

(the ability to know one's head position in space); and vision (which can be used to 

monitor and adjust for changes in body position).The study participant was labelled 

positive if the patient falls when the eyes are closed (115). 

5.10.7 A 512 Hz Tuning Fork for assessing  hearing capability 

Rinne Test Procedure 

Rinne Test is done by positioning a 512 Hz vibrating tuning fork on the mastoid bone 

of the patient. 

The patient is then asked to tell when the sound is not heard anymore. 
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Once the patient says he cannot hear the vibrating tuning fork is then placed 1-2 cm 

from the auditory canal. 

The patient is again asked when the sound is not heard anymore (116). 

Interpretation 

Normal hearing - Air conduction should be greater than bone conduction and so the 

patient should be able to hear the tuning fork next to the pinna (outer ear) after they 

can no longer hear it when held against the mastoid. 

Abnormal hearing 

A) If the patient is not able to hear the tuning fork after it is moved from the 

mastoid to the pinna, it means that their bone conduction is greater than their air 

conduction. This indicates there is something inhibiting the passage of sound waves 

from the ear canal, through the middle ear apparatus and into the cochlea (i.e., there is 

a conductive hearing loss). 

B) In sensorineural hearing loss the ability to sense the tuning fork by both bone 

and      air conduction is equally diminished, implying they will hear the tuning fork 

by air conduction after they can no longer hear it through bone conduction. This 

pattern is the same to what is found in people with normal hearing, but patients with 

sensorineural hearing loss will indicate that the sound has stopped much earlier. This 

can be revealed by the person administering the test (with normal hearing) placing the 

fork close to their own ear after the patient indicates that the sound has subsided, 

noting that the sound from the fork is still noticeable to a normal ear. 
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Weber Test Procedure 

After placing a vibrating tuning fork either in the middle of the forehead, above the 

upper lip or on top of the head equi-distant from the patient‘s ear on top of the thin 

skin but always in contact with the bone. 

The patient is then asked to report to which ear is the sound heard better (116).  

Interpretation 

A) A normal weber test has a patient reporting the sound heard equally in both 

sides. 

B) In an affected patient, if the defective ear hears the Weber tuning fork louder, 

the finding indicates a conductive hearing loss in the defective ear. 

C) In an affected patient, if the normal ear hears the tuning fork sound better, there 

is sensorineural hearing loss on the other (defective) ear. 

Table 5.2 Interpretation of Tuning Fork Tests (116) 

   Weber Test 

   Lateralizes to the Left No Lateralization Lateralizes to the Right 

 Condition of 

Ears 

LEFT RIGHT BOTH LEFT RIGHT 

Rin

ne 

Test 

+ + NORMAL Sensorine

ural Loss 

Normal/Sensorine

ural Loss 

Sensorine

ural Loss 

NORMAL 

- + Conductive 

Loss 

NORMA

L 

No Such 

condition 

Combine

d Loss 

NORMAL 

+ - NORMAL Combine

d Loss 

No Such 

condition 

NORMA

L 

Conductive 

Loss 

- - Conductive 

Loss 

Combine

d Loss 

Conductive Loss Combine

d Loss 

Conductive 

Loss 

Left Right  Combined Loss = Conductive and Sensorineural Loss 
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5.10.8 Tests for assessing Gait Instability 

(a)Timed up and go test 

Equipment - A stopwatch 

Patients wear their regular footwear and can use a walking aid, if needed. Begin by 

having the patient sit back in a standard arm chair and identify a line 3 meters, or 10 

feet away, on the floor. 

Instruct the patient: 

When we say ―Go‖ 

1. Stand up from the chair. 

2. Walk to the line on the floor at your normal pace. 

3. Turn. 

4. Walk back to the chair at your normal pace. 

5. Sit down again. 

On the word ―Go,‖ we begin timing 

Timing is stopped after patient sits back down. 

Record Timing 

Interpretation 

An older adult who takes ≥12 seconds to complete the TUG is at risk for falling. 
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(b)Four stage balance test 

Equipment - A stopwatch 

There are four standing positions that get progressively harder to maintain. 

Each position is explained and described to the patient 

We stand next to the patient, hold their arm, and help them assume the correct 

position. 

When the patient is steady, we let go, and the time they can maintain the position is 

recorded 

If the patient can hold a position for 10 seconds without moving their feet or needing 

support, go on to the next position. 

If not, STOP the test. 

Interpretation 

An older adult who cannot hold the tandem stand or the prior two positions for at least 

10seconds is at increased risk of falling 

(c)Thirty second chair stand test 

Equipment - A chair with a straight back without arm rests (seat 17‖ high), and a 

stopwatch. 

Instruct the patient: 

a. Sit in the middle of the chair. 
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b. Place your hands on the opposite shoulder crossed, at the wrists. 

c. Keep your feet flat on the floor. 

d. Keep your back straight, and keep your arms against your chest. 

e. On ―Go,‖ rise to a full standing position, then sit back down again. 

f. Repeat this for 30 seconds 

On the word ―Go,‖ begin timing 

If the patient must use his/her arms to stand, stop the test. 

Record ―0‖ for the number and score. 

Count the number of times the patient comes to a full standing position in 30 seconds. 

Record the number of times the patient stands in 30 seconds 

Normal cut offs 

AGE(years) MEN WOMEN 
60-64 <14 <12 
65-69 <12 <11 
70-74 <12 <10 
75-79 <11 <10 
80-84 <10 <9 
85-89 <8 <8 
90-94 <7 <4 

If a patient was found to have less than these values, the subject was considered to be 

positive for the thirty second chair test. These standards were developed based on the -

the Senior Fitness Test (Rikli, R. E., & Jones, C. J. (2001)) (117). 
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5.10.9 The 5-item Geriatric Depression Scale for assessing Depression 

The 5-item Geriatric Depression Scale (GDS) is used as a screening tool for 

identifying depression in older adults. It can be used within a wide range of settings, 

and can be used with those that have a medical illness or those with mild to moderate 

cognitive impairment. 

When using the 5-item GDS two or more answers are positive, they are suggestive of 

depression warranting further assessment (118). 

5.10.10 STEADI Tool to assess risk of falling 

The STEADI Fall risk questionnaire contains 12 questions that focus on the leading 

fall risk factors. A positive answer to each question is worth one point, and a score of 

four or more indicates an increased risk of falling. The answers to specific questions, 

along with the score, enable providers to identify that patient‘s key fall risk factors 

(97). The STEADI tool consists of the following  

1. I have fallen in the past Yes No 

2. I use or have been advised one walker to get around safely Yes No 

3. Sometimes I feel unsteady when I am walking  

 

Yes No 

4. I steady myself by holding onto furniture when walking at home Yes No 

5. I am worried about falling Yes No 

6. I need to push with my hands to stand up from a chair Yes No 

7. I have some trouble stepping onto a higher platform Yes No 

8. I often have to rush to the toilet Yes No 
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9. I have lost some feeling in my feet Yes No 

10. I take some medicine that makes me tired Yes No 

11. I take medicine to help me sleep Yes No 

12. I often feel sad or depressed Yes No 

We have used the original tool and also a modified version by removing the first 

question of the tool which asked the question about fallen in the past which is the 

outcome of the study and the cut-off was revised to three or more points indicating as 

an increased risk of falling. This was then compared with the original risk severity 

score. 

5.11 STATISTICAL ANALYSIS 

Data entry was done using Epidata software version 3.1. Data was analysed using the 

Statistical Package for Social Sciences (software version 23.0 for Windows).  

Descriptive analysis was done and the age sex distribution of the study participants 

was described. All categorical variables were presented as frequency and percentages 

while all continuous variables were presented as mean and standard deviation. For 

continuous variables which had asymmetrical distribution medians were estimated. 

The incidence rates of falls among elderly in the past six months were estimated with 

95% CI and Relative risk. The burden of falls in the past six months was calculated as 

proportions and Pearson‘s Chi square test with 95% CI estimations was performed to 

calculate any significant association between age and gender with burden of falls in 

the past six months. Bivariate analysis to check for associations between risk factors 

and presence of falls was performed using Pearson‘s Chi square test and Odd‘s ratio 

with 95% CI estimations. Multivariate logistic regression were performed with 
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variables which were statistically significant like age, education, socioeconomic 

status, Living status, reported history of arthritis, reported history of hypertension, 

currently on medications, activities of daily living, presence of depression, cognition 

status, positive on Rhomberg test, positive on timed up and go test and four stage 

balance test and the risk of fall using the STEADI tool. The adjusted ORs eith 95% 

CIs were estimated for each of these variables by adjusting for potential confounders.    

.  

 

 

 

 

 

 

 

 

 

 

 



47 
 

6. Results 
 

6.1 DISTRIBUTION OF SOCIO-DEMOGRAPHIC VARIABLES AMONG 

THE STUDY POPULATION 

 

Table 6.1.1 Age – Sex distribution of the study population 

 

Age 

group 

(years) 

Male(n) Percentage 

(%) 

Female(n) Percentage 

(%) 

Overall Percentage 

(%) 

60-69 62 52.1 109 55.9 171 54.5 

70-79 40 33.6 59 30.3 99 31.5 

>80 17 14.3 27 13.8 44 14.0 

Total 119 100 195 100 314 100 

The age of the subjects ranged from 60 to 92 years with a mean age of 69.5 years with a 

standard deviation of 7.5 years. The median age was 68 years with an interquartile 

range from 63 to 75 years (Table 6.1.1). Out of the total study participants 62% were 

females (n = 195) while 38% of the study participants were males (n = 119) (Table 

6.1.1). Among the 60-69 years age group, 52.1% (n=62) of them were males and 55.9% 

(n=109) of them were females. Those participants who were in the age group of 80 

years and above, 27 elderly (13.8%) were females while 17 elderly (14.3%) were males 

(Table 6.1.1).   

Table 6.1.2 Socioeconomic status of the study population 

Socioeconomic status 

(B.G.Prasad Score 2019) 

Per Capita Monthly income (INR) 

Frequency (n) Percentage (%) 

Upper(>7008 INR) 49 15.6 

Upper middle(3504-7007 INR) 58 18.5 

Middle(2102-3503 INR) 54 17.2 

Lower middle(1051-2101 INR) 76 24.2 

Lower(<1050 INR) 77 24.5 

Total 314 100 
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Around 48.7% (n=153) of the study population belonged to the lower middle or lower 

class while 15.6% (n = 49) belonged to the upper class according to the B.G.Prasad 

Score 2019 (Table 6.1.2). 

Figure 6.1.1 Educational status of the study population 

 

 
Among the study participants, 41% (n=129) of the study population had no education 

while only 23.5% (n=74) of them had studied up to high school or beyond (Figure 

6.1.1). 
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Figure 6.1.2 Occupational status of the study population 

 

Majority of the study population were not gainfully employed which accounted for 

47% of the total study participants (n=149) which included housewives, while 22 % 

(n= 68) of them were skilled workers (Figure 6.1.2). 

Figure 6.1.3 Marital status of the study population 
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Nearly 58% (n = 183) of the population were married while 40 % (n = 125) of the 

subjects were widowed (Figure 6.1.4). 

Table 6.1.3 Overcrowding among the study population 

Overcrowding (as per 

Housing Act-1985) 

Frequency (n) Percentage (%) 

Present 65 20.7 

Absent 249 79.3 

Total 314 100 
  

Around 1/5
th

 (20.7%, n=65) of the population were living in houses that were 

overcrowded as defined by Housing Act – 1985 (Table 6.1.3). 

Table 6.1.4 Living status of the study population 

Living alone Frequency (n) Percentage (%) 

Yes 45 14.3 

No 269 85.7 

Total 314 100 

Only 45 participants (14.3%) of the study were living alone (Table 6.1.4). 

Table 6.1.5 Status of performing activities of daily living in the study population 

Activities of Daily Living Frequency (n) Percentage (%) 

Independent 294 93.7 

Partially dependent 8 2.5 

Fully dependent 12 3.8 

Total 314 100 

Among the population 20 (n = 6.3%) were dependent, out of which the spouse of the 

individual gave support for 8 participants followed by their children who were the 

primary care givers for 11 participants, while one participant was aided by her sister 

(Table 6.1.5). 
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Table 6.1.6 History of tobacco smoking among the study population and male 

participants 

Smoking history 

among total 

population 

Previous smoker 

(%)  

Current smoker 

(%)  

Current daily 

smoker (%) 

Yes  34(10.8) 20(6.4) 17(5.4) 

No 280(89.2) 294(93.6) 297(94.6) 

Total 314(100) 314(100) 314(100) 

Smoking history 

among men 

Previous smoker 

(%)  

Current smoker 

(%)  

Current daily 

smoker (%) 

Yes  34(28.6) 20(16.8) 17(14.3) 

No 85(71.4) 99(83.2) 102(85.7) 

Total 119(100) 119(100) 119(100) 

Out of the total study population, 10.8% (n=34) were previous smokers, 6.4% (n=20) 

were current smokers and 5.4% (n=17) were daily smoker (Table 6.1.6). 

While considering only men, 28.6% (n=34) of the men were previous smokers, 16.8% 

(n=20) were current smokers and 14.3% (n=17) were daily smokers (Table 6.1.6). The 

mean age at which participants started smoking was 28.5 years (S.D. : 15.3) with an 

average duration of smoking of 42.5 years (S.D. : 13.6). Majority of the smokers used 

hand rolled cigarettes (91.6%) while rest of the smokers used manufactured cigarettes 

(8.4 %).  

Table 6.1.7 History of Alcohol consumption among the study population and 

male participants 

Alcohol 

consumption history 

Previous alcohol 

consumption (%) 

Alcohol 

consumption in 

the past 1 year 

(%) 

Alcohol 

consumption in 

the past 1 month 

(%) 

Yes 36(11.5) 25(8.0) 20(6.4) 

No 278(88.5) 289(92.0) 294(93.6) 

Total 314(100) 314(100) 314(100) 
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Alcohol 

consumption history 

among men 

Previous alcohol 

consumption (%) 

Alcohol 

consumption in 

the past 1 year 

(%) 

Alcohol 

consumption in 

the past 1 month 

(%) 

Yes 34(28.6) 23(19.3) 19(16) 

No 85(71.4) 96(80.7) 100(84) 

Total 119(100) 119(100) 119(100) 

Out of the total study population 11.5% (n = 36) had consumed alcohol in the past, 8% 

(n = 25) had consumed alcohol in the past 1 year and 6.4% (n = 20) had consumed 

alcohol in the past 1 month (Table 6.1.7). 

While considering only men, 28.6% (n =34) had consumed alcohol in the past, 19.3% 

(n = 23) had consumed alcohol in the past 1 year and 16% (n = 19) had consumed 

alcohol in the past 1 month (Table 6.1.7). 

Table 6.1.8 Frequency of alcohol consumption in the past 12 months among the 

study population  

Frequency of alcohol 

consumption in the past 12 

months 

Frequency (n) Percentage (%) 

Daily 3 12 

5-6 days per week 1 4 

1-4 days per week 11 44 

1-3 days per month 8 32 

Less than once a month 2 8 

Out of the population who consumed alcohol, 12% (n = 3) of the subjects who 

consumed alcohol in the past 1 year were taking alcohol daily (Table 6.1.8). 

6.2 ANTHROPOMETRY OF THE STUDY POPULATION 

The height of the subjects ranged from 132cm to 178cm with a mean height of 154.4 

cm (SD: 8.9cm) and with a median (interquartile range) height of 154 cm (148cm-

162cm). The weight of the subjects ranged from 30kg to 97kg with a mean weight of 
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55.4 kg (SD: 13.1kg) and with a median (interquartile range) weight of 55 kg (45kg-

64 kg) 

Figure 6.2.1 Distribution of Body Mass Index among Males and Females 

 

 Among men (Figure A), 68 males (58%) had normal BMI, 26 males (22%) were 

overweight, 20 males (17%) were underweight and 4 males (3%) were obese. Among 

women (Figure B), 87 females (44%) had normal BMI, 44 females (23%) were 

overweight, 35 females (18%) were underweight and 30 females (15%) were obese 

(Figure 6.2.1). 
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6.3  INCIDENCE OF FALLS IN THE PAST SIX MONTHS 

 

Table 6.3.1 Incidence of falls in the past six months among the study population 

 

Fall in the 

past 6 months 

Incidence per 

person months 

of follow up 

95% CI χ2  value p value 

Age Group     

60-69 years 0.32 0.25-0.39 188.8 <0.001 

70-79 years 0.69 0.60-0.78   

>80 years 1.18 1.04-1.32   

Gender   RR 95% C.I. 

Female 0.61 0.54-0.68 1.29 0.88 – 1.89 

Male 0.47 0.38-0.56   

Overall 0.56 0.50-0.62   

 

The incidence of falls among the study participants were 0.56 per person months (95% 

CI: 0.50-0.62) with the highest incidence among the above 80 years age group (1.18 

per person months with 95% CI: 1.04-1.32).The incidence of fall among 60 to 69 

years age group was 0.32 per person months (95%CI: 0.25-0.39) and incidence of fall 

among 70 to 79 years age group was 0.69 per person months (95%CI: 0.60-0.78) 

(Table 6.3.1). The incidence of falls among females were 0.61 per person  months 

(95%CI: 0.54-0.68) and incidence of falls among males were 0.47 per person months 

(95%CI: 0.38-0.56).Females were 1.29 times at higher risk of fall but this was not 

statistically significant (Table 6.3.1).  
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6.4  PROPORTION OF ELDERLY POPULATION WITH HISTORY OF 

FALL IN THE PAST SIX MONTHS 

 

Table 6.4.1 Proportion of elderly with history of fall in the past six months 

among the study population 

Age Group 
Frequency (n) and 

Proportion (%) 
95% CI χ2  value p value 

60-69 years 27(15.8) 10.2-21.4 17.42 0.0001 

70-79 years 31(31.3) 22.0-40.6   

>80 years 19(43.2) 28.3-58.1   

Gender     

Male 24(20.3) 12.9-27.7 1.36 0.24 

Female 53(27.0) 20.7-33.3   

Overall 24.5 19.7-29.3   

 

 

The proportion of elderly with history of falls in the past six months was 24.5% (95% 

CI: 19.7-29.3) with the highest proportion among the above 80 years age group with 

43.2% (95%CI: 28.3-58.1).The proportion of falls among the 60-69 years age group 

was 15.8% (95%CI: 10.2-21.4) and the proportion among the 70-79 age group was 

31.3%(95%CI: 22.0-40.6) respectively. Females had a higher proportion of falls (27%; 

95%CI: 20.7-33.3) as compared to males (20.3%; 95%CI: 12.9-27.7) but this was not 

statistically significant (Table 6.4.1). 
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6.5  FREQUENCY OF FALL IN THE PAST SIX MONTHS 

 

Figure 6.5.1 Frequency of fall in the past 6 months among the study population 

 
Among the study participants who fell, 93.5% (n=72) had fallen only once in the past 

six months while 2.6% (n=2.6%) had fallen twice, 3.9% (n= 3) had fallen thrice or 

more (Figure 6.5.1). 

Figure 6.5.2 Timing of fall in the past 6 months 
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Out of the total number of participants who had fallen, 39 (44%) participants had 

fallen in the morning while 29 (33%) had fallen in the afternoon (Figure 6.5.2). 

Table 6.5.1 Activity involved at the time of fall in the past 6 months 

 

Activity involved (N=88 

falls) 
Frequency (n) Percentage (%) 

Moving around 84 95.4 

Bathing 2 2.3 

Toileting 2 2.3 

Among the population that had fallen in the past six months, 84(95.4%) of the people 

were moving around while 2(2.3%) people were bathing and 2(2.3%) people were 

toileting at the time of fall (Table 6.5.1).  

Table 6.5.2 Distribution of primary place of fall in the past 6 months 

 

Place of fall (N=88 falls) Frequency (n) Percentage (%) 

Outside home 47 53.4 

Surrounding home 23 26.1 

Living room 12 13.7 

Bathroom 5 5.7 

Bedroom 1 1.1 

Among the population that had fallen in the past six months, 47(53.4%) of the people 

fell outside home while 23(26.1%) people fell in the surrounding home and 18(20.5%) 

people fell inside the house (Table 6.5.2). 
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Figure 6.5.3 Reported reasons for fall in the past 6 months 

 

Out of the total study participants, 42.9% (n= 33) of the people who had fallen had 

giddiness at the time of fall, while 20(26%) had slipped on the floor and 12(15.6%) 

had tripped after hitting an object (Figure 6.5.3). 

Table 6.5.3 Injury following a fall in the past 6 months 

  

Injury after fall (N=88 falls) Frequency (n) Percentage (%) 

Yes 43 48.9 

No 45 51.1 

Total 88 100 

Among the people who had fallen 48.9% (n= 43) of them had sustained any injury 

(Table 6.5.3) 

Table 6.5.4 Type of Injury sustained 

 

Type of Injury (N=43 falls) Frequency (n) Percentage (%) 

Fractures 8 18.6 

Lacerations 1 2.3 
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Bruises 27 62.8 

Abrasions 7 16.3 

Among the study participants who had an injury following a fall, 8(18.6%) of the 

people who had injuries had a fracture due to the fall while a large number (62.8%; n= 

27) of people had bruises after a fall (Table 6.5.4). 

Table 6.5.5 Primary site of Injury 

 

Primary site (N=43 falls) Frequency (n) Percentage (%) 

Extremities 36 83.7 

Head 5 11.6 

Face 1 2.3 

External/Others 1 2.3 

Among the study participants who were injured, 36(83.7%) of the participants had 

sustained injuries to one of their extremities (Table 6.5.5). 

Table 6.5.6 Treatment taken after Injury  

 

Treatment (N=43 falls) Frequency (n) Percentage (%) 

Treatment not taken 11 25.6 

Treatment taken 32 74.4 

Out - patient treatment 22 51.2 

Home remedies/First Aid 7 16.2 

In – patient treatment 3 7.0 

 

Out of the people who were injured, 11(25.6%) of the participants did not take any 

treatment (Table 6.5.6) Among the people who had taken treatment which accounted 

for 74.4% (n = 32), 22(68.7%) had consulted a doctor but did not need hospitalisation, 
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7(21.9%) had resorted to home remedies while 3(9.4%) needed hospitalisation and 

needed surgical intervention (Table 6.5.6). 

6.6  MORBIDITY PROFILE AS REPORTED BY STUDY PARTICIPANTS 

 

Figure 6.6.1 Reported morbidity profile among the study population 

 

 
Others*-Stroke, Acid peptic disease, Respiratory disease, Cardiac disease, Seizure, Psychosis, Hypothyroidism, 

BPH, Anaemia, Uterine Cancer, Silicotuberculosis  

  

Figure 6.6.1 shows the distribution of reported morbidities of the study population of 

which 60.8% (n=191) had reported musculoskeletal disorders, 56.7% (n= 178) 

reported visual abnormality, 39.2% (n= 123) had reported to have hypertension, 

followed by 29.6% (n= 93) reported to have diabetes. 
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Table 6.6.1 Use of walking aids among various age groups in the study population  

 

 

Use of walking aids Frequency (n) Percentage (%) 

None 265 84.4 

Walking stick   

60-69 years 7 2.2 

70-79 years 15 4.8 

>80 years 20 6.4 

Walker   

60-69 years 1 0.3 

70-79 years 5 1.6 

>80 years 1 0.3 

Total 314 100 

 

Table 6.6.1 shows that 20 (6.4%) participants who were above 80 years old used a 

walking stick as a support for walking while 5 (1.6%) participants whose age was 

between 70-79 years old were using a walker as a walking aid. 
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6.7  RISK CHARACTERISTICS OF THE STUDY POPULATION WITH 

RESPECT TO FUTURE FALLS USING THE STEADI RISK 

ASSESSMENT TOOL  

 

Table 6.7.1 Responses to different components of STEADI Tool 

 

Risk of fall (STEADI Tool) Yes (%) No (%) 

I have fallen in the past 211(67.2) 103(32.8) 

I use or have been advised one walker to 

get around safely 
62(19.7) 252(80.3) 

Sometimes I feel unsteady when I am 

walking 
156(49.7) 158(50.3) 

I steady myself by holding onto furniture 

when walking at home 
74(23.6) 240(76.4) 

I am worried about falling 131(41.7) 183(58.3) 

I need to push with my hands to stand up 

from a chair 
191(60.8) 123(39.2) 

I have some trouble stepping onto a 

higher platform 
229(72.9) 85(27.1) 

I often have to rush to the toilet 46(14.6) 268(85.4) 

I have lost some feeling in my feet 104(33.1) 210(66.9) 

I take some medicine that makes me 

tired 
53(16.9) 261(83.1) 

I take medicine to help me sleep 9(2.9) 305(97.1) 

I often feel sad or depressed 163(51.9) 151(48.1) 

 

Table 6.7.1 shows the responses to different components of the STEADI Tool. Among 

the study participants 67.2% (n= 211) had fallen in the past, 19.7% (n= 62) of the 

participants were advised to use a walker, while 49.7% (n= 156) reported that they 

feel unsteady while walking and 23.6% (n= 74) reported that they steady themselves 

by holding onto furniture when walking at home. Overall, 41.7% (n= 131) were 

worried about falling, while 60.8% (n= 191) needed to push with their hands to stand 

up from their chair. Nearly 72.9% (n= 229) participants had trouble stepping onto a 



63 
 

higher platform, 14.6% (n= 46) participants had to rush to the toilet while 33.1% (n= 

104) participants reported that they had lost some feeling in their feet. There were 

16.9% (n= 53) participants who took some medicine that make them feel tired, 2.9% 

(n= 9) participants who took medicine to help them sleep, while 51.9% (n= 163) 

participants reported that they were sad or depressed.  

Table 6.7.2 Presence of risk of fall among the study population as assessed by the 

STEADI tool 

Risk score (STEADI Tool) Frequency (n) Percentage (%) 

Present (4 or more) 195 62.1 

Absent (3 or less) 119 37.9 

Using the recommended cut-off of four or more provided by the developer of the 

STEADI Tool, 62.1% (n= 195) were at risk of experiencing fall (Table 6.7.2). The 

mean of the STEADI score was 4.5. 

 

Table 6.7.3 Presence of risk of fall among the study population as assessed by the 

modified* STEADI tool 

Risk score(STEADI Tool) 

modified* 

Frequency (n) Percentage (%) 

Present 211 67.2 

Absent 103 32.8 

Total 302 100 

Using the modified STEADI Tool with a cut-off of three or more, 67.2% (n= 211) 

were at risk of experiencing fall (Table 6.7.3). The mean of the modified STEADI 

score was 3.9. 
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6.8  PREVALENCE OF FACTORS ASSOCIATED WITH FALLS 

 

Table 6.8.1 Screening for depression among the study participants using 

the Geriatric Depression scale 

 

Depression Frequency (n) Percentage (%) 

Present 171 55.3 

Absent 138 44.7 

Total 309 100 

Table 6.8.1 shows that 55.3% (n= 171) of the study participants were screened to be 

positive for depression using the Geriatric Depression Scale. 

Table 6.8.2 Previous history of Fracture among the study participants  

 

Previous history of Fracture Frequency (n) Percentage (%) 

Present 65 20.7 

Absent 249 79.3 

Total 314 100 

 

Table 6.8.2 shows that 20.7% (n= 65) of the study participants reported previous 

history of fracture.  

Table 6.8.3 Near vision among the study participants using the Jaeger‟s 

Chart 

 

Near Vision Frequency (n) Percentage (%) 

Normal (less than N-6) 49 15.9 

Visual impairment (more than 

N-6) 
260 84.1 

Total 309 100 

 

Table 6.8.3 shows that 84.1% (n= 260) of the study participants had impaired near 

vision. 



65 
 

Table 6.8.4 Distant vision among the study participants using the Snellen‟s 

chart 

 

Distant Vision Frequency (n) Percentage (%) 

Normal(6/6 to 6/12) 157 50.8 

Mild(Visual Acquity less than 

6/12 to 6/18) 
56 18.1 

Moderate(Visual Acquity less 

than 6/18 to 6/60) 
66 21.4 

Severe(Visual Acquity less 

than 6/60 to 3/60) 
17 5.5 

Blindness(Visual Acquity less 

than 3/60) 
13 4.2 

Total 309 100 

 

Table 6.8.4 shows that 4.2% (n=13) participants had blindness, 5.5% (n=17) 

participants had severe visual impairment, 21.4% (n=66) had moderate visual 

impairment, 18.1% (n=56) had mild visual impairment, 50.8% (n=157) had normal 

vision.   

Table 6.8.5 Level of cognition among the study participants using Mini-

mental status examination 

 

Cognition level (MMSE 

score) 
Frequency (n) Percentage (%) 

No cognitive impairment (24-

30) 
233 75.4 

Mild cognitive impairment 

(18-23) 
40 12.9 

Severe cognitive impairment 

(0-17) 
36 11.7 

Total 309 100 

Table 6.8.5 shows that 11.7% (n=36) had severe cognitive impairment, 12.9% (n=40) 

had mild cognitive impairment, while 75.4% (n=233) had no cognitive impairment.   
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Table 6.8.6 Postural hypotension among the study participants 

Postural hypotension Frequency (n) Percentage (%) 

Present without symptoms of 

postural hypotension 
35 11.5 

Present with symptoms of 

postural hypotension 
6 2.0 

Absent 263 86.5 

Total 304 100 

*- as default postural hypotension is defined as a fall in systolic blood pressure more than 20 mmHg either 

or a fall in diastolic blood pressure more than 10 mmHg within three minutes of standing when compared 

with blood pressure from the sitting or supine position. 

Table 6.8.6 shows that 13.5% (n=41) of the study participants had postural 

hypotension. 

Table 6.8.7 Presence of Benign Paroxysmal Positional Vertigo (BPPV) 

among the study participants  

 

BPPV (Dix Hallpike Test) Frequency (n) Percentage (%) 

Positive 16 5.3 

Negative 288 94.7 

Total 304 100 

Table 6.8.7 shows that 5.3% (n=16) screened were positive for benign paroxysmal 

positional vertigo. 

Table 6.8.8 Presence of Posterior Column Abnormality among the study 

participants  

 

Posterior Column 

Abnormality (Rhomberg 

Test) 

Frequency (n) Percentage (%) 

Positive 33 10.9 

Negative 271 89.1 

Total 304 100 

Table 6.8.8 shows that 10.9% (n=33) screened were positive for posterior column 

abnormality. 
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Table 6.8.9 Hearing loss among the study participants  

 

Hearing loss Frequency (n) Percentage (%) 

Nil 51 16.5 

Unilateral Conductive hearing 

loss 
32 10.4 

Bilateral Conductive hearing 

loss 
166 53.7 

Unilateral Sensory neural 

hearing loss 
19 6.1 

Bilateral Sensory neural 

hearing loss 
6 1.9 

Combined hearing loss 35 11.3 

Total 309 100 

 

Table 6.8.9 shows that 10.4% (n=32) of the study participants had unilateral 

conductive hearing loss, while 53.7% (n=166) had bilateral conductive hearing loss. 

Nearly 6.1% (n=19) of the study participants had unilateral sensory hearing loss, 1.9% 

(n= 6) had bilateral sensory hearing loss while 11.3% (n=35) had combined hearing 

loss.   

Table 6.8.10 Presence of Gait instability among the study participants  

 

Timed up and go test Frequency (n) Percentage (%) 

Positive 97 32.1 

Negative 205 67.9 

Total 302 100 

Four stage balance test Frequency (n) Percentage (%) 

Positive 99 32.8 

Negative 203 67.2 

Total 302 100 

30 second chair test Frequency (n) Percentage (%) 

Positive 163 54.0 

Negative 139 46.0 

Total 302 100 
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Table 6.8.10 shows that 32.1% (n=97) participants were screened positive for the 

timed up and go test, while 32.8% (n=99) participants were screened positive for the 

four stage balance test. About half of the participants i.e. 54% (n=163) were screened 

positive for the 30 second chair test. 

6.9 FACTORS ASSOCIATED WITH FALL IN THE LAST SIX MONTHS IN 

THE STUDY POPULATION 

Table 6.9.1 Bivariate analysis to study socio-demographic factors and their 

association with falls 

  

 Fallen in the past 6 

months 

Total OR 95%C.I. χ2  

value 

p 

value 

Gender Yes No      

Male 24(20.3%) 94(79.7%) 118(100%) 0.69 0.40-1.19 1.79 0.18 

Female 53(27.0%) 143(73.0%) 196(100%)     

Age(years)        

80 and above 19(43.2%) 25(56.8%) 44(100%) 2.78 1.43-5.39 9.63 0.002 

60 to 79 58(21.5%) 212(78.5%) 270(100%)     

BMI        

Overweight 

/Obese 

28(26.9%) 76(73.1%) 104(100%) 1.21 0.71-2.07 0.48 0.49 

Underweight 

/Normal 

49(23.3%) 161(76.7%) 210(100%)     

Socioeconomic 

status 

       

Lower middle 

class and below 

41(26.8%) 112(73.2%) 153(100%) 1.27 0.76-2.13 0.83 0.36 

Middle class and 

above 

36(22.4%) 125(77.6%) 161(100%)     

Living alone        

Yes 17(37.8%) 28(62.2%) 45(100%) 2.12 1.09-4.12 4.99 0.026 

No 60(22.3%) 209(77.7%) 269(100%)     

Activities of 

Daily Living 

       

Dependent 8(40.0%) 12(60.0%) 20(100%) 2.17 0.85-5.53 2.77 0.96 

Independent 69(23.5%) 225(76.5%) 294(100%)     

Marital status        

Single/separated/

widowed 

41(31.3%) 90(68.7%) 131(100%) 1.86 1.11-2.34 5.58 0.018 

Married 36(19.7%) 147(80.3%) 183(100%)     
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Education        

Upper primary 

and below 

69(28.8%) 171(71.2%) 240(100%) 3.33 1.52-7.30 9.83 0.002 

High school and 

above 

8(10.8%) 66(89.2%) 74(100%)     

Occupation        

Currently not 

working 

47(26.1%) 133(73.9%) 180(100%) 1.23 0.73-2.07 0.58 0.45 

Currently 

working 

30(22.4%) 104(77.6%) 134(100%)     

 

The various socio-demographic risk factors for falls were tested on chi square test and 

calculating OR. Analysis showed significant association between age with 19 (43.2%) 

participants who had falls in the above 80 years age group and 25 (56.8%) participants 

who did not have falls in the same age group (p value: 0.002).The participants who 

were living alone had a significant 2.12 times higher odds of experiencing a fall in the 

past six months as compared to those who were not living alone(p value: 0.026). 

Similarly participants who were single or separated or widowed had a 1.86 times 

significantly higher odds of having a fall in the past six months (p value: 0.018). 

Among the participants those who studied till upper primary or below were at 3.33 

times higher odds of experiencing a fall compared to those who studied up to high 

school and above(p value: 0.002). There was no significant association between male 

gender, participants who were overweight or obese, participants belonging to lower 

middle socioeconomic status or below, dependent participants or those who were 

currently not working with outcome of experiencing a fall in the past six months 

(Table 6.9.1).   
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Table 6.9.2 Bivariate analysis to study life style factors and comorbidity and their 

association with falls 

 Fallen in the past 6 

months 

Total OR 95%C.I. χ2  

value 

p 

value 

Smoking history Yes No      

Yes 5(14.7%) 29(85.3%) 34(100%) 0.50 0.19-1.34 1.98 0.16 

No 72(25.7%) 208(74.3%) 280(100%)     

Alcohol history        

Yes 7(19.4%) 29(80.6%) 36(100%) 0.72 0.30-1.71 0.57 0.45 

No 70(25.2%) 208(74.8%) 278(100%)     

Arthritis        

Yes 48(25.3%) 142(74.7%) 190(100%) 1.11 0.65-1.88 0.14 0.70 

No 29(23.4%) 95(76.6%) 124(100%)     

Diabetes 

mellitus 

       

Yes 28(30.1%) 65(69.9%) 93(100%) 1.51 0.88-2.61 2.23 0.13 

No 49(22.2%) 172(77.8%) 221(100%)     

Hypertension        

Yes 40(32.5%) 83(67.5%) 123(100%) 2.01 1.19-3.38 6.99 0.008 

No 37(19.4%) 154(80.6%) 191(100%)     

Medication 

History 

       

Currently on 

medications 

47(29.2%) 114(70.8%) 161(100%) 1.69 1.00-2.86 3.89 0.048 

Currently not on 

medications 

30(19.6%) 123(80.4%) 153(100%)     

Depression        

Present 50(29.2%) 121(70.8%) 171(100%) 1.87 1.08-3.22 5.14 0.023 

Absent 25(18.1%) 113(81.9%) 138(100%)     

Level of 

cognition 

       

Severely 

impaired 

15(41.7%) 21(58.3%) 36(100%) 2.54 1.23-5.22 6.71 0.01 

Normal to mildly 

impaired 

60(22.0%) 213(78.0%) 273(100%)     

Postural 

hypotension 

       

Present 7(17.1%) 34(82.9%) 41(100%) 0.63 0.27-1.48 1.15 0.28 

Absent 65(24.7%) 198(75.3%) 263(100%)     
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Bivariate analysis of lifestyle factors and comorbidity with history of fall in the past 

six months showed that the participants who reported hypertension had a significant 

2.01 times higher odds of experiencing a fall in the past six months as compared to 

those did not report(p value: 0.026). However participants who were currently on any 

medications were 1.69 times higher odds of having a fall in the past six months 

compared to those who are not currently on medications (p value: 0.008). 

Nevertheless participants who were screened to have depression were 1.87 times 

higher odds of experiencing a fall as compared to those who did not have depression 

(p value: 0.023). Analysis showed significant association between participants with 

poor cognition of which there were 15 (41.7%) participants who had falls as compared 

to 21 (58.3%) participants with poor cognition who did not have falls (p value: 0.01). 

There was no significant association between history of tobacco smoking, history of 

alcohol consumption, participants reporting history of arthritis, participants reporting 

history of diabetes, presence of postural hypotension with outcome of experiencing a 

fall in the past six months (Table 6.9.2). 

Table 6.9.3 Bivariate analysis to study vision, hearing and gait related factors and 

their association with falls 

 Fallen in the past 6 

months 

Total OR 95%C.I. χ2  

value 

p 

value 

Vision 

impairment 

       

Vision impaired 69(25.6%) 201(74.4%) 270(100%) 1.89 0.76-4.70 1.92 0.16 

Normal 6(15.4%) 33(84.6%) 39(100%)     

Dix Hallpike 

Test for BPPV 

       

Positive 3(18.8%) 13(81.2%) 16(100%) 0.73 0.20-2.65 0.23 0.63 

Negative 69(24.0%) 219(76.0%) 288(100%)     
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 Fallen in the past 6 

months 

Total OR 95%C.I. χ2  

value 

p 

value 

Rhomberg Test Yes No      

Positive 13(39.4%) 20(60.6%) 33(100%) 2.34 1.10-4.97 5.05 0.025 

Negative 59(21.8%) 212(78.2%) 271(100%)     

Hearing loss        

Present 64(24.8%) 194(75.2%) 258(100%) 1.2 0.58-2.48 0.24 0.62 

Absent 11(21.6%) 40(78.4%) 51(100%)     

Timed up and 

go 

       

Positive 30(30.9%) 67(69.1%) 97(100%) 1.74 1.00-3.00 3.95 0.047 

Negative 42(20.5%) 163(79.5%) 205(100%)     

Four stage 

balance test 

       

Positive 33(33.3%) 66(66.7%) 99(100%) 2.10 1.22-3.62 7.31 0.007 

Negative 39(19.2%) 164(80.8%) 203(100%)     

Thirty second 

chair stand test 

       

Positive 42(25.8%) 121(74.2%) 163(100%) 1.26 0.74-2.15 0.72 0.39 

Negative 30(21.6%) 109(78.4%) 139(100%)     

 

Bivariate analysis of vision, hearing and gait related factors with history of fall in the 

past six months showed that the participants who were positive for Rhombergs test 

had a significant 2.34 times higher odds of experiencing a fall in the past six months 

as compared to those who were negative (p value: 0.025). However participants who 

were positive for the  timed up and go test were at 1.74 times higher odds of having a 

fall in the past six months compared to those who were negative (p value: 0.047). The 

participants who were positive for the four stage balance test were 2.1 times higher 

odds of experiencing a fall as compared to those who were negative (p value: 0.007). 

There was no significant association between participants with impaired vision, 

participants screened positive for BPPV, participants with hearing loss and 

participants who were screened positive for the thirty second chair test with the 

outcome of having a fall in the past six months (Table 6.9.3). 
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Table 6.9.4 STEADI categorization of risk and their association with 

experiencing a fall in the last six months  

Risk of 

fall(STEADI 

Tool) 

Fallen in the past 6 

months 

Total OR 95%C.I

. 

χ2  

value 

p 

value 

Present 67(34.4%) 128(65.6%) 195(100%) 5.70 2.80-

11.63 

26.90 <0.001 

Absent 10(8.4%) 109(91.6%) 119(100%)     

 

Table 6.9.4 shows the bivariate analysis between those participants who were positive 

on the STEADI tool and experiencing a fall in the past six months. Out of the 

participants who had presence of risk of fall on the STEADI tool, 34.4% (n=67) had 

fallen in the past six months while participants who had absence of risk of fall on the 

STEADI tool, 8.4% (n=10) had fallen in the past six months. Bivariate analysis 

showed that the participants who were at risk of fall as assessed by STEADI tool had a 

significantly 5.70 times higher odds of experiencing a fall in the past six months as 

compared to those who had no risk (p value: <0.001).  
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6.10 MULTIVARIATE ANALYSIS 

 

6.10.1 Association of the outcome of fallen in the past six months with various 

exposure factors using multivariate logisitic regression 

Multivariate analysis using multivariate logistic regression was performed to adjust 

for potential confounding effects of various exposure variables and experiencing a fall 

in the past six months. The exposure variables that were included in the model were 

age 80 years and above, education upto upper primary school and below, lower 

socioeconomic status, participants living alone, history of arthritis present, history of 

hypertension present, participants currently on medication, dependent participants, 

participants screened positive for depression, participants with severely impaired 

cognition, participants screened positive for Rhombergs test, participants screened 

positive for timed up and go test, participants screened positive for Four stage balance 

test, and participants with risk of fall using the STEADI Tool. The outcome variable 

was history of falling in the past six months among the participants. 

The summary estimates of the multivariate logistic regression model looking at fallen 

in the past six months are presented in Table 6.10.1 
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Table 6.10.1 Analysis of the outcome of fall in the past six months and its 

potential risk factors using multivariate logistic regression.  

 

Risk Factor 

People 

with falls 

in the last 

6 months 

N (%) 

Unadjusted OR 

(95%CI) 

Adjusted OR 

(95%CI) 
p value 

Age 80 years and 

above 
19(43.2%) 2.78(1.43-5.39) 1.77(0.77-4.06) 0.182 

Education upto 

primary school 
69(28.8%) 3.33(1.52-7.30) 2.23(0.94-5.31) 0.070 

Belonging to lower 

socioeconomic 

status 

41(26.8%) 1.27(0.76-2.13) 0.96(0.51-1.81) 0.891 

Participants living 

alone 
17(37.8%) 2.12(1.09-4.12) 1.46(0.66-3.22) 0.352 

History of arthritis 48(25.3%) 1.11(0.65-1.88) 0.76(0.39-1.46) 0.405 

History of 

Hypertension 
40(32.5%) 2.01(1.19-3.38) 2.29(1.05-5.00) 0.037 

Participants 

currently on any 

medication 

47(29.2%) 1.69(1.00-2.86) 1.14(0.50-2.55) 0.759 

Dependent 

participants 
8(40.0%) 2.17(0.85-5.53) 2.30(0.50-10.59) 0.284 

Participants 

screened positive 

for depression 

50(29.2%) 1.87(1.08-3.22) 0.89(0.44-1.78) 0.737 

Participants with 

severely impaired 

cognition 

15(41.7%) 2.54(1.23-5.22) 1.69(0.71-4.05) 0.239 

Participants 

screened positive 

for Rhomberg Test 

13(39.4%) 2.34(1.10-4.97) 1.35(0.57-3.18) 0.497 

Participants 

screened positive 

for Timed up and go 

Test 

30(30.9%) 1.74(1.00-3.00) 0.77(0.36-1.60) 0.478 

Participants 

screened positive 

for Four stage 

balance test 

33(33.3%) 2.10(1.22-3.62) 1.05(0.51-2.14) 0.895 

At risk of fall 

(STEADI tool) 
67(34.4%) 5.70(2.80-11.63) 4.27(1.87-9.78) 0.001 
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Participants who were 80 years and above were found to have 1.77 times higher odds 

of experiencing a fall (adjusted OR=1.77 (95% CI: 0.77-4.06)) as compared to those 

who were between 60 to 79 years but this was not statistically significant(p value: 

0.182). Participants who studied till upper primary school or below were 2.23 times 

higher odds of experiencing a fall (adjusted OR=2.23 (95% CI: 0.94-5.31)) as 

compared to participants who studied at least till high school and above. But this was 

not found to be statistically significant (p value: 0.070). Participants who were living 

alone were found to have 1.46 times higher odds of experiencing a fall (adjusted 

OR=1.46 (95% CI: 0.66-3.22)) as compared to those who were not living alone and 

this was not statistically significant (p value: 0.352). 

After adjusting for various confounding factors mentioned earlier, participants who 

reported to have hypertension were found to have 2.29 times significantly (adjusted p 

value:0.037) higher odds of experiencing a fall (adjusted OR=2.29 (95%C.I.:1.05-

5.00)) as compared to those who did not report to have hypertension. 

 Participants who were currently on medications were found to have 1.14 times higher 

odds of experiencing a fall (adjusted OR=1.14 (95% CI: 0.50-2.55)) as compared to 

those who are not currently on medications but this was not statistically significant (p 

value: 0.759). 

Participants who were dependent on others for ADL were found to have 2.3 times 

higher odds of experiencing a fall (adjusted OR=2.30 (95% CI: 0.50-10.59)) as 

compared to those who are not currently on medications but this was not statistically 

significant (p value:0.284). Participants who had severe cognitive impairment were 
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found to have 1.69 times higher odds of experiencing a fall (adjusted OR=1.69 (95% 

CI: 0.71-4.05)) as compared to those who had mildly impaired cognition or normal 

cognition but this was not statistically significant (p value:0.239). 

After adjusting for various confounding factors, participants who were positive for 

Rhomberg‘s test were found to have 1.35 times higher odds of experiencing a fall 

(adjusted OR=1.35 (95% CI: 0.57-3.18)) as compared to those who were negative for 

Rhomberg‘s test but this was not statistically significant(p value: 0.497). Participants 

who were positive for the four stage balance test were found to have 1.05 times higher 

odds of experiencing a fall (adjusted OR=1.05 (95% CI: 0.51-2.14)) as compared to 

those who were negative for the four stage balance test but this was not statistically 

significant (p value: 0.895). 

After adjusting for various confounding factors, participants who fell in the category 

of high risk according to the STEADI Tool were found to have 4.27 times 

significantly (adjusted p value:0.001) higher odds of experiencing a fall (adjusted 

OR=4.27 (95% CI:1.87-9.78)) as compared to those who did not have risk of fall as 

assessed by the STEADI Tool. 
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7. Discussion 
 

Falls are one of the leading causes for morbidity and mortality among the elderly, 

mainly due to the injuries and fractures associated with it. Even in the absence of any 

injury, falls are responsible for increased dependency, social withdrawal due to fear of 

falling and burden to the caregivers. Many reports say that a fall is due to a 

multifactorial entity due to the interaction between the individual and the 

environment(12). Moreover the Global Burden of Disease report (2010) has reported 

that fall-related deaths will increase by 55% from 348,000 deaths annually in 1990 to 

almost 540,000 death (15). More concerning is the fact that this burden was 

disproportionately distributed as more than 92% of disability adjusted life year 

(DALY) loss and 82% of fall-related mortality was estimated to be mainly among 

low- and middle-income countries (LMICs) (119). 

A cross sectional study among people aged 60 years and above was conducted in a 

rural community located in Vellore, Tamil Nadu to estimate the incidence of falls and 

to identify the major risk factors predisposing for falls. Previously published studies 

on falls among elderly are mainly from the developed countries where the risk factors 

may not be comparable and might be different from those prevalent in South East 

Asian countries like China, Pakistan and India. Hence epidemiological research was 

required to establish the burden of falls and its main risk factors so appropriate 

policies and prevention strategies can be implemented in developing countries. This 

study was aimed as one step forward to filling this wide gap.  
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In our study, 24.5 % (95% CI: 19.7%-29.3%) of the surveyed elderly (≥ 60 years of 

age) had experienced a fall in the past six months. This proportion similar to studies 

done in south India which have documented the prevalence of falls to be 26% in 

Coimbatore, Tamil Nadu (33) and 29.8% in Bengaluru, Karnataka (49), however this 

was 10.5 % more than that documented in a multi centric study conducted by 

Krishnaswamy et al. in 10 Indian states (120). Joshi et al. reported a very high 

prevalence of 51.5% (34) of fall among elders in Haryana but the recall period for 

experiencing a fall is not mentioned  Other studies in the UK (121) USA (122), and 

Netherlands (123) have documented the prevalence of falls in the previous 6 months 

among the elders to be around 35% which is higher than our study population. 

The overall incidence of falls in our study was 0.56 falls per person months; higher 

among women (0.61/person month of follow up) than men (0.47/person month of 

follow up). In the study conducted by Tripathi et al. among 300 participants residing 

in the urban, rural and slums areas of Chandigarh, it was found that the incidence of 

falls was 0.67 fall episodes occurred/person/year. This was very less as compared to 

our data since my incidence was for every month (124). 

Among the elderly who had experienced a fall only five individuals had multiple falls 

which was very less as compared to the study done by Tripathy et al. (124) in which 

48 participants (16%) had multiple falls in one year. The shorter recall duration of six 

months could be one of the factors for this finding in our study. 

Most of the falls occurred during the morning (44%) which is similar to the results 

seen in D‘souza et al. study which was conducted in Manipal and Udupi (125). But the 



80 
 

study conducted by Berg et al. in Oxford, USA (126) had more falls occurring in the 

afternoon. This could be because in this study the most common cause of fall was due 

to hurrying too much while walking (31%) which might be a routine activity for them 

in the afternoon as compared to our study where participants fell most commonly 

because they were feeling giddy or dizzy (42.9%).  We found 6% of falls occurring at 

night time but others studies had only 1% to 4% (126, 49). This slightly higher 

difference might be due to other environmental factors like poor lighting in our study 

area. 

In our study, a large number of falls occurred outdoors (79.5%). This is similar 

findings in the study done by Berg et al. (126) but in contrast Graafmans et al. (127) 

study done among elderly in Amsterdam, reported that falls occurred more inside the 

house. This difference may be due to the lesser housing space for elderly in India 

compared to developed countries. Around half (42.9%) of the study participants fell 

because they were either feeling giddy or dizzy at the time of fall and about one fourth 

(26%) had fallen because they slipped on the floor. 

Overall 48.9% of the individuals had an injury after a fall and this shows that falls are 

associated with a lot of morbidity for the elderly. These results were similar to studies 

done in Karnataka (49) Andhra Pradesh (128) and Kerala (129). The most common 

injury after a fall was bruiseing (62.8%). 18.6 % of the falls resulted in a fracture 

which was less compared to the study done by Chacko et al. (33) which reported 23%. 

Nearly 75% of the people who experienced a fall had to seek medical attention while 

3 (9.4%) participants needed hospitalisation and undergo surgery due to a fracture 

after the fall. This would increase the economic burden on the family especially for 
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those living in rural areas. Compared to these findings, the study by D‘souza et al. 

(125) showed a higher percentage of elders needing hospitalization (19%). This could 

be due to the fact that in their study period was two years whereas in our study it was 

only past 6 months. 

The STEADI tool which was used for assessing an individual for risk of fall was very 

effective in finding subjects who had falls. Participants who were positive according 

to STEADI tool were at 5.70 times higher risk of having a fall which was statistically 

significant (95%CI: 2.80-11.63 p value: 0.001). After adjustment for confounders it 

was found that positive individuals were 4.27 times greater risk and was statistically 

significant (p value: 0.001). This is in accordance with results from a study done by 

Lohman et al which showed that participants classified as into high fall risk had 4.76 

(95% CI: 3.51, 6.47) times greater odds of falling while during follow-up compared to 

those with low risk, respectively, when adjusting for health related and 

sociodemographic risk factors for falls (130). This shows that the STEADI tool is an 

effective tool for screening and characterising individuals who are at risk of fall. 

Patients who are found positive can be advised preventive measures and looked for 

individual risk factor for fall in them so targeted interventions can be undertaken. 

Female elders are usually at a higher risk for falls. Many studies have supported this 

(1, 34,120,131). In our study, even though women were 1.29 times more at risk for 

fall, this was not statistically significant, however these findings were similar to a 

study in the USA by Berg et al. (126).The study by Tinetti et al. (13)  in the UK also 

showed women were 1.2 times more at risk for fall but this study only included elders 

above 75 years of age. There could be an interplay of other medical (high prevalence 
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of osteoporosis) (45) or social factors (more women living alone compared to men) 

that might be the reason for a higher fall rate among women. 

The incidence of falls among the study participants increased with age with overall 

incidence of 0.56 falls per person months of follow up with highest incidence among 

participants aged 80 years and above with 1.18 falls per person months of follow up 

and it was statistically significant (95%CI: 1.04-1.32). This could be because of 

frailty, muscle weakness, vision, gait disturbances and increase in comorbidity with 

increasing age. Elders more than 80 years were 2.78 times at higher risk of falls which 

was statistically significant at p value: <0.002. Similar results were found in a 

Canadian survey (44) which reported that the incidence of falls was 35 to 76 per 1000 

elders in those aged 60s and 80s respectively. The risk as estimated by Zijlstra et al. 

(123) in Netherland was 1.79 times higher for those aged above 80 years.  

Our study found that people who were living alone were at 2.12 times at  higher risk 

of falling (p value: 0.026).This can be explained by the reason that they are 

susceptible to other social factor like social isolation like living alone and 

psychological reasons like fear of falling. Similar findings were seen in studies done 

by Luukinen et al. (131) which found elders living alone were 1.4 times more likely to 

fall. Similarly, another study by Wickham et al. (132) reported that elders living alone 

are at a higher risk (1.7 times) for falls.   

Participants who reported having arthritis were only 1.1 times at greater risk which 

was not found to be significant. This could be because patients who had arthritis 

restricted their movements within the house and used walking aids as support. 
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However Hanlon et al. (133) in US  and Debbie et al. (54) in their study in Britain had 

found arthritis to be an independent risk factor for fall. 

The present study showed an association with diabetes with persons who reported 

diabetes to be at 1.5 times greater risk (p value: 0.13). Although this was not 

statistically significant a study in Finland by Luukinen et al (131) among home 

dwelling elders found older people with diabetes to experience a fall by 1.7 times as 

compared to non-diabetics.  

The people who reported that they were diagnosed with hypertension were found to be 

significantly associated with falls in our study. In fact it was the only variable even 

after adjusting for confounders was found to be significant. The adjusted odds of 

having a fall was 2.29 (p value: 0.037) among hypertensive patients compared to a 

non-hypertensive patient. On the contrary previous studies conducted by Hestekin et 

al. (14) and Blake et al. (121) in their study did not find any significant association 

between hypertension and fall. This could be explained by the reason that people who 

reported hypertension were over treated for hypertension and it may contribute to falls 

due to hypotension caused by the drugs. 

People who were screened positive of depression were having 1.87 times higher odds 

of experiencing a fall as compared to those who were screened negative was found to 

be statistically significant (p value: 0.023). This could be attributed to lack of social 

support and nobody to depend which increases the risk. Depressed people are also 

known to have fear of falling which itself is an independent risk factor for fall. Elderly 

who are fearful of falling also lack confidence in their ability to manage or prevent 

falls, which itself can increase the chance of falling again (17).   
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Our study showed that persons who had poor near vision were 2.13 times greater risk 

and persons who had poor distant vision were 1.16 times greater risk of falls. Both 

these values were not statistically significant on univariate analysis. Nonetheless it 

was found that studies done by Oliver et al. (94) and Skelton et al. (134) report that 

persons who had poor vision were at greater risk of fall. 

Participants who had severely impaired cognition were at 2.54 times higher risk of 

falls. This result was consistent with the study conducted by Allali et al. (135) in 

which elderly were chosen from seven countries (Australia, Belgium, France, India, 

Luxembourg, Switzerland, and the United States). In their study, each group of 

individuals with cognitive decline, regardless of the severity of decline, presented an 

increased odds ratio (OR) for falls, with the highest OR for the group with moderate 

non-Alzheimers Disease dementia (OR 8.23; 95% CI: 5.31–12.76; p value: < .001). 

These subjects might not be able to comprehend objects and take care of their self and 

hence at higher risk of tripping or slipping eventually making them prone to a fall. In 

our study, participants who were positive for Rhomberg‘s test was 2.34 times at higher 

risk of falls, while those  who came positive in the timed up and go test and four stage 

balance test were at 1.74 times greater risk and 2.10 times greater risk respectively for 

falls, and these values were significant. 

By using multivariate logistic regression analysis to study association between risk 

factors and experiencing a fall in the past six months it was found that participants 

who reported to have hypertension was found to have 2.29 times higher odds of 

having a fall) while those who were screened positive for risk of fall using STEADI 

tool was found to have 4.27 higher odds of experiencing a fall after adjusting for age, 
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education, SES, living alone, history of arthritis, currently on any medications, 

dependent participants, depression, impaired cognition, participants positive for 

Rhomberg test, participants positive for Timed up and go test and participants positive 

for Four stage balance test. 
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8. Summary and Conclusion 

 

Falls are one of the major problems among the older people and considered as one of 

the ―Geriatric Giants‖. The incidence of falls increases with age and frailty level of 

individuals.  

This community based cross sectional study was conducted to estimate the incidence 

of falls among elderly aged 60 years and above and to study the burden and risk 

factors associated with  falls among elderly aged 60 years and above and to screen 

elderly into low and high risk of fall in a rural south Indian population.  

The incidence of falls among elderly was found to be 0.56 (95%CI: 0.50-0.62) per 

person months of follow up. The incidence of falls among 60-69 age group, 70-79 age 

group and above 80 age group were found to be 0.32 (95%CI: 0.25-0.39), 0.69 

(95%CI: 0.60-0.78) and 1.18 (95%CI: 1.04-1.32) respectively. Among females the 

incidence was 0.61 (95%CI: 0.54-0.68) higher than among males the incidence was 

0.47 (95%CI: 0.38-0.56).  

The proportion of elderly with history of falls in the past six months was 24.5% (95% 

CI: 19.7-29.3) with the highest proportion among the above 80 years age group with 

43.2% (95%CI: 28.3-58.1). The proportion of falls among the 60-69 years age group 

was 15.8% (95%CI: 10.2-21.4) and the proportion among the 70-79 age group was 

31.3% (95%CI: 22.0-40.6) respectively. Females had a higher proportion of falls 

(27%; 95%CI: 20.7-33.3) compared to males (20.3%; 95%CI: 12.9-27.7) but this was 

not statistically significant. 
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Using the STEADI tool, 62.1% (n= 195) of the study population were at risk of 

experiencing fall in the future. 

In this study, older age, living alone, marital status, education, participants who 

reported to have hypertension, participants currently on medications, participants 

screened positive for depression, level of cognition, participants positive for 

Rhombergs test, participants positive for timed up and go test, participants positive for 

four stage balance test and participant with increased risk of fall using STEADI tool 

was found to be significantly associated with experiencing falls in the past six months. 

On adjusted analysis, those participants who reported having hypertension and those 

participants screened positive with the STEADI tool was found to be at significantly 

higher odds of having experienced a fall over the last six months.  

The study shows that there is a high incidence and burden of falls among the study 

participants in a rural south Indian community. About 2/3
rd

 of the elderly are at risk of 

experiencing falls and warrants preventive measures to be implemented in the 

community with a major focus on risk factors like hypertension and participants 

screened positive on the STEADI tool. 

Being a cross sectional study on the risk factors for fall, this study provides us with 

information on factors associated with falls in a rural south Indian population. Also it 

has helped identify potential individual risk factors like hypertension and age which 

could serve as predictors of fall. Information obtained from this study could be utilised 

to design and implement targeted intervention measures directed at preventing falls 

among high risk elderly people. 
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9. Limitations 

 

1. As the information about falls was collected based on a six month recall, there is a 

possibility of recall bias where study participants might forget to recall the minor falls 

and so findings on the burden of falls can be underreported by the participants. 

2. In a few small sized villages with less elderly people it was not possible to get the 

sample of 16 participants and hence the rest had to be taken from the next chosen 

village in the list. 

3. As the principal investigator belonged to the secondary care hospital with an 

established primary care program addressing the poor and underprivileged sections of 

the community, there is a possibility of information bias to happen especially with the 

reporting of socio-economic information by the study participants.  
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12. Annexure 2 – Questionnaire – English 

 

Serial No.: ______________                                                         Village: ________________ 

ID No.: _________________            Respondent: Self   /   Wife   /  Son   /   Daughter  /  Others     

Date: __________________             Respondent’s Name:__________________________ 

I. DEMOGRAPHICS 

1. Name:      2. Age:  

3. Gender:        1. Male    2. Female    3. Others 

4. Height:     _ _ _ . _                                                        5. Weight: _ _ _ . _ 

6. Address:     _________________________________________________________ 

7. Religion:    1.Hindu  2. Christian                 3.Muslim            4.Other 

II.SOCIOECONOMIC DETAILS 

8. Family income per month: 

9. Number of members in the household: 

10. Per capita monthly income 

11. Participant’s education: 

12. Participant’s occupation: 

13. Highest Education in the Family: 

14. Highest Occupation in the Family: 

15. Marital Status of Respondent:       1.Single                                  2.Married 

     3. Divorced/Separated        4.Widowed 

16. Number of rooms in the house - ___________ 
 
17. Do you live alone? 
 
       YES                                                                        NO 
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18. Are you able to do these activities on your own? 
 

 INDEPENDENT PARTIALLY 
DEPENDENT 

FULLY 
DEPENDENT 

Bathing    

Dressing    

Moving around    

Toileting    

Feeding    

Grooming    

 
19. If dependent on others who provides you support? 
 

 Please tick if multiple people 

Brother  

Sister  

Son  

Daughter  

Neighbors  

Relatives  

 
 
III. HISTORY OF FALLS 
 
20. Have you experienced a fall in the past 6 months? 
 
      YES                                                                                      NO 
 
IF NO FALLS SKIP TO SECTION IV 
 
21. If YES how many times have you fallen? 
 
Number of times - __________ 
 
22. At what time of the day did you have a fall? 
 

 Morning(6.00a.
m. -11.59p.m.) 

Afternoon(12.00p.m.-
5.59p.m.) 

Evening(6.00p.m.-
11.59p.m.) 

Night(12.00p.m.-
5.59a.m.) 

First fall     

Second 
Fall 

    

Third Fall     

Fourth fall     

 
23. What activity were you involved in when you experienced a fall? 
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 Bathing Dressing Toileting Moving 
around 

Feeding Others 

First fall       

Second 
fall 

      

Third fall       

Fourth 
fall 

      

 
 
 
24. Can you list the locations where you have fallen? 
 

 Living 
room 

Bathroom Bedroom Kitchen Surrounding 
home 

Outside 
home 

First fall       

Second 
fall 

      

Third fall       

Fourth fall       

 
 

 
25. How did you fall? 
 

a. I got tripped after hitting object 
 

b. I slipped on the floor 
 

c. I was feeling giddy / dizzy 
 

d. I couldn’t see while walking and fell  
 

e. Other reasons, specify  __________________________ 
 

 
26. After a fall did you have an injury? 
 
     YES                                                                                     NO 
 
 
 
IF NO INJURY SKIP TO SECTION IV 
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27. If Yes what type of injury?  
 

 Bruise Abrasion Laceration Fracture Others 

First Fall      

Second Fall      

Third Fall      

Fourth Fall      

 
28. Where was the site of Injury? 
 

 Head Face Chest Abdomen Extremity External 
or 

Others 

First Fall       

Second Fall       

Third Fall       

Fourth Fall       

 
 

29. After an injury what did you do immediately? 
 

 Call for help Was lying alone 
till caregiver 
noticed 

No treatment was 
taken 

Sought for 
treatment 

First Fall     

Second Fall     

Third Fall     

Fourth Fall     

 
30. What treatment did you take after a fall? 
 

 Home 
remedies/First 
Aid 

Consulted a 
doctor 
without 
admission 

Admitted in 
Hospital 

Intervention 
done if 
admitted in 
Hospital 

Others 

First Fall      

Second Fall      

Third Fall      

Fourth Fall      
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IV.PAST HISTORY  
 
31. Do you suffer from any of the following diseases? 
 

 Duration Treated Not Treated 

1. Osteoarthritis    

2. Diabetes Mellitus    

3. Hypertension    

4. Depression    

5. Visual defect    

6. Wearing glasses    

7. Cataract    

8. Giddiness    

9. Abnormal 
involuntary 
movements 

   

10. Abnormal gait    

11. Stroke    

12. Others – Specify 
 

   

 
32. Do you consume any of the following?                              
 

 Yes No 

A.Tobacco   

B.Alcohol   

C.Other Substance Abuse Drugs 
Specify-____________________ 

  

 
33. If Yes to 32 A, Answer the following – 
 

A. Do you currently smoke daily? Yes No 

B. How old were you when first started 
smoking daily? 

Yes No 

C. Do you remember how long ago it was? ________________Years 

D. On an average how many of the 
following do you smoke daily? 

__________Manufactured Cigarettes 
____________Hand rolled Cigarettes 
______________Pipes full of Tobacco 
__________ Cigars,Cheroot,Cigarillos 
___Others, If others Specify- _______ 
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34. If Yes to 32 B, Answer the following – 
 

A. Have you consumed an alcoholic drink in 
the past 12 months? 

Yes No 

B. During the past 12 months how 
frequently have you had at least one 
alcohol drink 

Daily         
5-6 days per week 
1-4 days per week 

1-3 days per month 
Less than once a 

month 

1 
2 
3 
4 
5 

C. Have you consumed an alcoholic drink in 
the past 30 days? 

Yes No 

D. During the past 30 days on how many 
occasions did you have at least one 
alcoholic drink? 

____________  

E. During the past 30 days, when you drank 
alcohol, on average, how many standard 
alcoholic drinks did you have during one 
drinking occasion? 

_____________  

F. During the past 30 days, what was the 
largest number of standard alcoholic 
drinks you had on a single 
occasion, counting all types of alcoholic 
drinks together? 

_____________ 
 

G. During the past 30 days, how many 
times did you have 
for men: five or more 
for women: four or more 
standard alcoholic drinks in a single 
drinking occasion? 

______________ 

 
 
35. Are you on any regular medications for your chronic illness? 
 
       YES                                                                        NO 
 
36. If yes, List the medications? 
 

Drug Class of Drug Duration 
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37. Do you use any of the following aids for walking? 
 

a. Cane 
 
b. Walker 

 
c. Others 

 
d. None 

 
   V.RISK FACTOR ASSESSMENT FOR FALLS 
 

38. Are you basically satisfied with your life? 
 
YES                                                                              NO 

 
 

39. Do you often get bored? 
 
YES                                                                            NO 

 
40. Do you often feel helpless? 

 
YES                                                                           NO 
 

41. Do you prefer to stay at home, rather than going out and doing new things? 
 

YES                                                                           NO 
 

42. Do you feel pretty worthless the way you are now? 
 
YES                                                                          NO 

 
TOTAL SCORE - ____________ 
 

43. Any history of Osteoarthritis? 
 
YES                                                                              NO 

 
44. Any history of Previous Fracture? 

 
YES                                                                              NO 
 

45. If yes, when did you have the Fracture? 
 
_______________________years 
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46. Testing of Visual Acquity. 

 

 Right Eye Left Eye 

Near Vision   

Distant Vision   

 
 

47. Mini Mental status Examination to test Cognition. 
 

S 
No 

Question Max Score Patient Score 

A “What is the year? Season? Date? Day of 
the week? Month?” 

5  

B “Where are we now: State? County? 
Town/city? Hospital? Floor?” 

5  

C “Name these three objects.” 
 

3  

D “I would like you to count backward from 
100 by sevens.” 

5  

E “Earlier I told you the names of three 
things. Can you tell me what those were?” 

3  

F “Name these two objects.” 
 

2  

G Please repeat this sentence – I am going to 
hospital for seeing my friend. 

1  

H Take this piece of paper in your right hand, 
fold it in half, and put it on the floor. 

3  

I Here is a piece of paper. Please read this 
and do what it says. 

1  

J “Make up and write a sentence about 
anything.” 

1  

K Copy this Design 
 
 
 

1  

 
 
TOTAL SCORE -  _________________ 
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48. Postural Hypotension. 
 
Blood pressure at supine position  
 
First reading = _____mmHg 
 
Second reading = _____mmHg 
 
Average reading = _____ mmHg 
 
Blood pressure at standing position at 3 minutes   
 
First reading = _____mmHg 
 
Second reading = _____mmHg 
 
Average reading = _____ mmHg 
 

             Associated symptoms  
 
PRESENT                                                             ABSENT 
 

49. Dix Hallpike Test for Assessment of Vertigo 
 

POSITIVE                                                             NEGATIVE 
 
50. Rhomberg Test 

 
POSITIVE                                                            NEGATIVE 
 

51. Hearing Test 
 

a. RINNE                         
 
 
POSITIVE (Air conduction more than bone conduction) 
 
 
NEGATIVE (Bone conduction more than air conduction) 

 
 

b. WEBER 
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52. Test for assessing Gait Instability 
 

a. Timed up and go Test 
 
          TIME - _____________ Seconds 

 
b. Four stage Balance Test 

 

 Stand with your feet side-by-side.             
 
TIME - ____________ Seconds 

 

 Place the instep of one foot so it is touching the big toe of the other foot. 
 

TIME - ____________ Seconds 
 
 

 Place one foot in front of the other, heel touching toe. 
 
TIME - ____________ Seconds 
 

 Stand on one foot. 
 
TIME - ____________ Seconds 

 
c. 30-Second Chair Stand Test 

 
SCORE -  ____________ 

  
 

       VI.STEADI TOOL 
 

53. I have fallen in the past     
 
 Yes                                                                              No 
 

54. I use or have been advised one walker to get around safely 
 
Yes                                                                              No 
 

55. Sometimes I feel unsteady when I am walking 
 
Yes                                                                              No 
 

56. I steady myself by holding onto furniture when walking at home 
 
Yes                                                                              No 
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57. I am worried about falling 

 
Yes                                                                              No 
 

58. I need to push with my hands to stand up from a chair 
 
Yes                                                                              No 
 
 

59. I have some trouble stepping onto a higher platform 
 
Yes                                                                              No 
 

60. I often have to rush to the toilet 
 
Yes                                                                              No 
 

61. I have lost some feeling in my feet 
 
Yes                                                                              No 
 

62. I take some medicine that makes me tired 
 
Yes                                                                              No 
 

63. I take medicine to help me sleep 
 
Yes                                                                              No 
 

64. I often feel sad or depressed 
 
Yes                                                                              No 
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13. Annexure 3 – Questionnaire – Tamil 

 

tpdhg;gl;bay; 

 

vz;: _______      fpuhkk;: ________________ 

gq;FngWgthpd; ngah;: __________________  Njjp: __________________ 

Ma;T vz;: __________________ 

 

I. tptuq;fs;: 

1. ngah;:       2. taJ: 

3. ghypdk;: 1. Mz; 2. ngz; 3. kw;wit 

4. cauk;:       5. Vil 

6. Kfthp 

7. kjk;:  1. ,e;J  2. fpwp];Jth ; 3. K];]pk;   4. kw;wit 

 

II. r%f nghUshjhu epiy: 

8. குடும்த்தின் khj tUkhdk;: 

9. FLk;g cWg;gpdh;fspd; vz;zpf;if: 

10. Xt;nthUthpd; khj tUkhdk;: 

r%f nghUshjhu kjpg;ngz;fs; (gp.rp. gpurhj; msT> 2017) 

11. gq;FngWgthpd; gbg;G: 

12. gq;FngWgthpd; Ntiy: 

13. FLk;g cWg;gpdh;fspd; mjpf gbg;G: 

14. FLk;g cWg;gpdh;fspd; cj;jpNahf cah;T: 

15. gq;FngWgthpd; jpUkzk; gw;wpa tptuk;: 

 1. jpUkzkhfhjth;; 2. jpUkzkhdth;  3. tpthfuj;J/gphpe;J tho;jy; 4. Tpjit 

16. வடீ்டு அறகளின் எண்ணிக்றக / வடீ்டின் பப்ளவு சதுப அடினில்: 

 



118 
 

 

 

17. jdpahf tho;gtuh :   

   Mk;  / ,y;iy 

18. fPo;fhZk; Ntiyfis jhq;fshfNt nra;a Kbfpwjh? 

 jdpahf gFjpahf rhh;e;J 
,Uj;jy; 

KOtJk; rhh;e;J 
,Uj;jy; 

Fspg;gjw;F    
cil mzptjw;F    
ntspapy; 
nry;tjw;F 

   

கழிவற ; 
nry;tjw;F 

   

rhg;gpLtjw;F    
தன்டக்கம்    

 

19. சார்ந்தவபாால் ahh; cq;fSf;F cjtpr; nra;thh;? 

 epiwa Ngh; vd;why; bf; FwpaplTk; 
mz;zd; / jk;gp  

mf;fh / jq;if  
kfd;  
kfs;  
mz;il tPl;lhh;  
cwtpdh;fs;  
 

 

III. fPNo tpOe;jijg; gw;wpa tptuq;fs;: 

 

20. fle;j MW khjq;fspy; ePq;fs; fPNo tpOe;j mDgtq;fs; cz;lh? 

   Mk; / ,y;iy (fPNo tPotpy;iy vd;why; gFjp III-f;F nry;yTk;) 

 

21. Mk; vd;why; vj;jid jlit tPOe;jPh;fs;? 

   vj;jid Kiw:_________________ 
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22. ve;j rkaj;jpy; ePq;fs; tpOe;jPh;fs;? 

 fhiy (6 kzp Kjy; 
11:59 tiu) 

kjpak; (12 
kzp Kjy; 
5.59 tiu) 

rhae;jpuk; (6 
kzp Kjy; 
11.59 tiu) 

,uT (12 kzp 
Kjy; 5.59 
tiu) 

Kjypy; fPNo 
tpOe;jJ 

    

,uz;lhk; juk; 
fPNo tpOe;jJ  

    

%d;whtJ juk; 
fPNo tpOe;jJ 

    

ehd;fhtJ juk; 
fPNo tpOe;jJ 

    

 

23. fPNo tpOk;NghJ vd;d Ntiy nra;J nfhz;L ,Ue;jPh;fs;? 

 Fspf;Fk; 
NghJ 

cil 
khw;Wk; 
NghJ 

கழிவற 

சசல்லும்பாது 

ntspapy; 
சசல்லும்பாது 

czT cl; 
nfhs;Sம்பாது  

kw;wit 

Kjypy; 
fPNo 
tpOe;jJ 

      

,uz;lhk; 
juk; fPNo 
tpOe;jJ  

      

%d;whtJ 
juk; fPNo 
tpOe;jJ 

      

ehd;fhtJ 
juk; fPNo 
tpOe;jJ 

      

 

24. ePq;fs; vq;Nf fPNo tpOe;jPh;fs;? 

 

 tuNtw;G 
miw 

Fspay; 
miw 

gbf;if 
miw 

rikay; 
miw 

tPl;il  
Rw;wp 

tPl;bw;F 
ntspapy; 

Kjypy; fPNo 
tpOe;jJ 

      

,uz;lhk; juk; 
fPNo tpOe;jJ  

      

%d;whtJ juk; 
fPNo tpOe;jJ 

      

ehd;fhtJ juk; 
fPNo tpOe;jJ 

      

 

25. vg;gb tpOe;jPh;fs;? 

a) nghUs; jl;b jLf;fp tpOe;Njd; 

b) jiuapy; வழுக்கி tpOe;Njd; 
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c) jiy Rw;wp fPNo tpOe;Njd; 

d) fPNo ghh;f;fhky; ele;J fPNo tpOe;Njd; 

e) kw;wit Fwpg;gplTk; ________________________________ 

 

26. fPNo tpOe;jg; gpwF fhak; VnjDk; Vw;gl;ljh?   Mk; /  ,y;iy 

   (,y;iy vd;why; gFjp III-f;F nry;yTk;) 

 

27. Mk; vd;why; ve;j tifahd fhak;? fhaj;jpd; fLikia kjpg;gPL nra;jy;? 

a) rpuha;g;Gf; fhak; 

b) rpuha;g;gpd; tpisTfs; 

c) ,Lg;G vYk;G KwpT 

d) kzpf;fl;L vYk;G KwpT 

e) cile;j tpyh vYk;G KwpT  

f) KJnfYk;G KwpT 

g) kw;wit> Fwpg;gpLf________________ 

 

28. fhak; Vw;gl;lTld; ePq;fs; cldbahf vd;d nra;jPh;fs;? 

a) cjtpf;F mioj;jPh;fs; 

b) cq;fis ftdpf;Fk; tiu mg;gbNa ,Ue;jPh;fs; 

c) rpfpr;ir vJTk; vLf;ftpy;iy 

d) rpfpr;ir vLj;Jf; nfhz;Nld; 

 

29. fPNo tpOe;jg; gpwF ePq;fs; ve;j khjphp rpfpr;ir ngw;Wf; nfhz;Bh;fs;? 

 

tPl;bypUe;j 
gbNa 
rpfpr;ir 

/KjYjtp 

நருத்துவநற
னில் 

அனுநதிக்காநல் 
kUj;Jiufye 
JMNyhrpj;Njhk; 

 

kUj;Jtkidapy; 
mDkjpf;fg;gl;lJ 

kUj;Jtkidap
y; mDkjpf;fg; 
gl;bUe;jhy; ve;j 

khjphpahd 
சிகிச்றச 

அளித்தார்கள் 

kw;wit 

Kjypy; 
fPNo 

     



121 
 

tpOe;jJ 

,uz;lhk; 
juk; fPNo 
tpOe;jJ  

     

%d;whtJ 
juk; fPNo 
tpOe;jJ 

     

ehd;fhtJ 
juk; fPNo 
tpOe;jJ 

     

 

 

III. fle;j fhy gpz;zdp 

 

30. fPNo Fwpg;gplg;gl;Ls;s VnjDk; Neha;fshy; mtjpg;gl;lhh;fsh? 

 fhyk; rpfpr;ir rpfpr;ir 
ngwtpy;iy 

1. கீல்வாதம்    

2. ீரிழிவு பாய்    

3. FUjp mOj;jk;    
4. kd mOj;jk;    
5. fz; ghh;it FiwT    
6. fz;zhb mzpjy;    
7. fz; Giu     
8. jiy Rw;wy;    
9. ,ay;gw;w ,af;fq;fs;    
10. ,ay;gw;w Kiwapy; 
elf;Fk; ghzpfs; 

   

11. gf;fthjk;    
12.kw;wit     Fwpg;gpLf    
 

31. fPNo fhzg;gLtifapy; ePq;fs; ஏபதனும் எடுத்துக்சகாள்கிரீ்களா? 

 

 ,y;iy Mk; fhy msT msT 
rhuhak;     

Gifapiy     

Kf;fpakhd jtwhf 
gad;gLj;jf; $ba kU;Jfs; 

    

 

 

32. ePz;l fhykhf ePq;fs; kUe;Jfs; njhlh;e;J vLj;Jf; nfhz;L ,Uf;fpwPh;fsh? 

Mk; /  ,y;iy 
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33. Mk; vd;why;> kUe;Jfis gl;bayplTk;? 

 

kUe;J kUe;jpd; gphpT msT 
   

   

   

   

   

   

   
34. ePq;fs; elg;gjw;F vjhtJ cgfuzq;fis cgNahfpf;fPwph;fsh? 

1. ifj;jb 

2. thf;fh; 

3. kw;wit 

 

IV. tpOe;jjw;fhd mgha fhuzpfis nfhz;L kjpg;gPL nra;jy ; 

 

35.                                               ?  
  

Mk; /  ,y;iy 

 

36.                           ? 
  

Mk; /  ,y;iy 

 

37.                                      ?  
  

Mk; /  ,y;iy 

 

38. ePq;fs; ntspNa nrd;W Gjpa fhhpaq;fis nra;tij fhl;bYk;> tPl;bNyNa  
,Ug;gij tpUk;GfpwPh;fsh? 
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Mk; /  ,y;iy 

 

39.                                               
             ?  
  

Mk; /  ,y;iy 

 

   nkhj;j kjpg;ngz;fs;:___________ 

 

 

40.  %l;L tPf;fj;jpw;fhd gpz;zdp fhuzq;fs; cz;lh? 

   Mk; /  ,y;iy 

 

41. 5 tUlq;fSf;F Kd;G vYk;G KwpT vnjDk; Vw;gl;Ls;sjh? 

Mk; /  ,y;iy 

 

42. fz; ghpNrhjid 

   fpl;l ghh;it 

 JHu ghh;it 

 

43. kd Mw;wiy fz;lwpa rpd;djhf mwpthw;wy; Fwpj;j ghpNrhjid  

1. ve;j tUlk;? Ve;j gUt fhyk;? Ve;j Njjp? Thuj;jpd; ve;j ehs;? khjk;? 
2. ehk; ,g;NghOJ vq;F ,Uf;fpd;Nwhk;: khepyk;? ehL? Efuk;? kUj;Jtkid? 

jiu? 
3. %d;W nghUl;fspd; ngah;fis Fwpg;gplTk;? 
4. 7k; thpirg;gb 100ypUe;J 1 tiu gpd;Ndhf;fpa epiyapy; jq;fs; nrhy;y 

Ntz;Lk; (93> 86> 79> 72, 65…..) 
5. Kd;G %d;W nghUl;fspd; ngah;fis nrhy;y nrhd;Ndd;. mJnty;yhk; vd;d 

vd;W $w KbAkh? 
6. ,e;j ,uz;L nghUl;fspd; ngah;fis Fwpg;gplTk; 

7. nrhy;tij jpUk;g nrhy;yTk;: “kUj;Jtkidapy; ,Uf;Fk; vd;Dila 

ed;giz ghh;f;f NghfpNsd;” 
8. tyJ ifapdhy; jhis vLj;J> ghjpahf kbj;J> jiuapy; NghlTk; 
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9. ,e;j jhis thq;fpf; nfhs;sTk;. mjpy; ,Ug;gij thrpj;J mjd;gb nra;aTk; 

(“fz;iz %bTk;” vd;W vOj Ntz;Lk;) 
10. vijahtij Fwpj;J nrhw;njhlh;fis mikf;fTk; 

11. ,e;j வறபப்டத்தின் vLf;fTk; 

 
 
 
 
 

nkhj;j kjpg;ngz;: _________________________ 
 
 

44. ிந்தன  னர் ,uj;jmOj;jepiy 

  
gLj;jepiyapy; cs;s ,uj;jmOj;jepiy 

 
 
Kjy; Fwpg;G = _____mmHg 
 
,uz;lhk; Fwpg;G = _____mmHg 
 
ruhrhpahd Fwpg;G = _____mmHg 
 

45 epkplq;fspy; epd;w epiyapy; ,uj;j mOj;j epiy 
 
Kjy; Fwpg;G = _____mmHg 
 
,uz;lhk; Fwpg;G = _____mmHg 
 
ruhrhpahd Fwpg;G = _____mmHg 
 
njhlh;Gila mwpFwpfs; 
 
 
jw;NghJ     ,y;iy 
 

 
46. jiy Rw;wYf;fhd bf;]; My;igf; ghpNrhjid nfhz;L kjpg;gPL nra;jy; 
 
 cWjp      ,y;iy 
 
 
47. Nuhk;gh;f; ghpNrhjid 
 
 cWjp      ,y;iy 
 
 
48. fhJ Nfl;Fk; jpwd; Fwpj;j ghpNrhjid 
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1. Nud;dp 

 
cWjp (vYk;G NghFk; top fhw;W NghFk; top mjpfkhf cs;sJ) 
 
,y;iy (fhw;W NghFk; top vYk;G NghFk; top mjpfkhf cs;sJ) 
 

2. tPgh; 

 

49. cWjpahd eilapy;yhky; ,Ug;gijg; gw;wpa ghpNrhjid 

 

1. Fwpj;j Neuj;jpw;fhd ghpNrhjidf;F nry;Yjy; 

kzp:_________________________ nehbfs; 

 

2. ehd;F gFjpahd kPjp ghpNrhjid 
 
 

 fhy;fspy; Cd;wp gf;fthl;by; epd;W fhl;lTk; 
 

kzp:_________________________ nehbfs; 
 

 xU fhy; kw;nwhU fhypy; cs;s ngU tpuypy; njhLkhW epw;fTk; 
 

kzp:_________________________ nehbfs; 

 

 xU Fjpq;fhy; kw;nwhU fhy; tpuy;fis njhLkhW epw;fTk; 
 

kzp:_________________________ nehbfs; 

 

 Xw;iw fhypy; epw;fTk; 
 

kzp:_________________________ nehbfs; 
 

3. 30 nehbfs; ehw;fhyp Nghd;W epd;W ghh;f;Fk; ghpNrhjid 

kjpg;gPLfs; 

 

50. $l;lk; $Lk; ,lj;jpy; 

 ,Ug;Ngd;     ,y;iy 
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V. ];Nlb (Ma;T) fUtp 

 

51. fle;j fhyj;jpy; ehd; tpOe;Njd; 

Mk; / ,y;iy 

 

52. ehd; ftdkhf elg;gjw;F thf;fh; itj;J elf;f mwpTwpj;jg;gl;Ls;Nsd; 

 Mk; / ,y;iy 

 

 

53. rpy Neuq;fspy; ehd; elf;Fk; NghJ jLkhWfpwJ 

Mk; / ,y;iy 

 

54. tPl;by; elf;Fk; NghJ Nki[ my;yJ ehw;fhypia gpbj;Jf; nfhz;L elg;Ngd; 

  Mk; / ,y;iy 

 

55. fPNo tpOe;J tpLNtd; vd;gijg; gw;wp ftiyahf cs;Nsd; 

   Mk; / ,y;iy 

 

56. ehw;fhypapypUe;J vOe;jpUf;Fk; NghJ ifia itj;J js;s Ntz;b cs;sJ 

   Mk; / ,y;iy 

 

57. cah;e;j eilNkilapy; fhyb vLj;J itf;Fk; NghJ njhe;juthf cs;sJ 

   Mk; / ,y;iy 

 

58. mbf;fb கழிவறf;Fntfkhfnry;yNtz;bAs;sJ 

   Mk; / ,y;iy 
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59. vd; fhypy; rpy czh;Tfis ,oe;jJg; Nghy fhzg;gl;Nld; 

   Mk; / ,y;iy 

 

60. ehd; rpy khj;jpiufis rhg;gpLtjhy; vdf;F Nrhh;T Vw;gLfpwJ 

   Mk; / ,y;iy 

 

61.  ehd; ed;F Jhq;Ftjw;F kUe;ij rhg;gpLfpNwd; 

    Mk; / ,y;iy 

 

62. ehd; NrhfkhfNth my;yJ ftiyahfNth fhzg;gLNtd; 

Mk; / ,y;iy 
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14. Annexure 4 – Information Sheet – English 

 

INFORMATION SHEET- English 

A STUDY ON THE BURDEN AND RISK FACTORS OF FALLS AMONG ELDERLY 

IN RURAL SOUTH INDIA - A Community based cross sectional  study in 

Southern India  

 

Information sheet- adults 

We are doing a study on the burden and risk factors of falls among elderly. We are inviting you to be a 

participant in this study. The following information is provided to inform you about this study and your 

participation in it. Please read this information carefully and feel free to ask any questions you may have 

about this study and information given below. You will be given a copy of this information sheet and you 

will be given an opportunity to ask questions, and your questions will be answered. Your participation in 

this research study is voluntary. You are also free to withdraw from this at any time. Your withdrawal will 

not affect any of your treatment or benefit you receive from our institution (CMC Vellore and CHAD 

hospital)  

Purpose of the study: 

Falls are the second leading cause of accidental or unintentional injury deaths worldwide.Each year an 

estimated 646 000 individuals die from falls globally of which over 80% are in low- and middle-income 

countries. Adults older than 65 years of age suffer the greatest number of fatal falls. This study will help us 

know the burden and risk factors of falls among elderly and create preventive measures for it.  

Methods to be followed:  

A questionnaire will be administered to you wherein we will ask you questions about your personal details. 

We will also ask a few details about your medical conditions. We will also assess the various risk factors 

for the cause of falls if you had a fall in the past six months. 

Approximate duration of study: 9 months (January 2019 to September 2019)  

Expected cost: There will be no cost to you  

Descriptions of the discomforts, inconveniences, and / or risk that that can 

be reasonably expected as a result of participation in this study:  

Some of the questions we ask about you and your illness may be uncomfortable for you since there are 

some personal questions.  

Unforeseeable risk: There are no unforeseeable risks to you or your relative  

Compensation in case of study-related injury: 
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We do not expect any injury related to this study and hence will not be compensating you monetarily.  

Anticipated benefits from this study:  

Assessing effectiveness of the current preventive and treatment protocols used for assessing falls and to 

assess the  risk factors for falls among elderly. 

Alternative treatment available: Not applicable.  

Compensation for participation: We will not be giving you money to answer questions or be 

a part of this study  

Circumstances under which the principal investigator may withdraw you 

from the study participation:  

If you wish not to answer the questions or if you do not want us to come to your house regarding this, you 

can withdraw from this study.  

What happens if you choose to withdraw from study participation:  

The information you give us will not be used by us and it will be destroyed.  

Contact information:  

If you have any questions about this research study or possibly, please feel free to contact: 

Dr. Ranjith Viswanath 0416-2284207, Mobile- 8129623357,  

email-ranjithviswanath23@gmail.com or Dr.Venkata Raghava Mohan  0416-2284207  

Department of Community Health 

Christian Medical College 

Bagayam 

Vellore 632002 

Tamilnadu, India 

Email: chad@cmcvellore.ac.in 

Phone: 091- 416- 2284207                                                               Fax: 091-416 - 2262268  

Confidentiality: 

All efforts, within reason, will be made to keep your personal information, in your research Record, 

confidentially.  

Privacy: Your information may be shared with government and Institutional Review Board of 

Christian Medical College 
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15. Annexure 5 – Information Sheet – Tamil 

 

தகயல் தாள் 

தென்னிந்ெி கிாப்புமங்களில் வாழும் வொனனார் த்ெிில் கீனே 
விழுவெின் ொக்கம் ற்றும் அபா காணிகளில் குமித்ெ ஆய்வு 

ஆய்வு ற்ின தகயல்: 

முதியனார்கிடையன யிழுயதின் ஆத்து நற்றும் ஆத்து காபணிகடப் ற்ி 
ாங்கள் ஒய ஆய்வு செய்கியாம். இந்த ஆய்யில் ங்யகற்ாபாக உங்கட 
அடமக்கியாம். இந்த ஆய்வு நற்றும் அதில் உங்கள் ங்கு ற்ி தனவுசெய்து 

கீயம சகாடுக்கப்ட்டுள் தகயட கயநாக யாெித்து, இந்த ஆய்வு  ற்ி  

ஏயதனும் ெந்யதகங்கடக் யகட்காம். இந்த தகயின் கல் உங்கலக்கு 
யமங்கப்டும், ீங்கள் யகள்யிகடக் யகட்தற்கு யாய்ப்ிக்கப்டுயரீ்கள், உங்கள் 
யகள்யிகலக்கு தில் கிடைக்கும். இந்த ஆய்வுப் டிப்ில் உங்கள் ங்கு 
தாாகயய உள்து.  ீங்கள் எப்யாது யயண்டுநாாலும் ின்யாங்காம். 
அதால் எங்கள் நயத்துயநடனிியந்து(CMC/CHAD) ீங்கள் சறும் ெிகிச்டெ 
அல்து ன்டநகட ாதிக்காது. 

ஆய்யின் யாக்கம்: 

உகாயின ரீதினில் தற்செனா கானம் ொர்ந்த இப்புகலக்கு தடுக்கி யிழுதல்  

இபண்ைாம் முக்கின காபணினாகும். ஒவ்சயாய யயைமும் கிட்ைத்தட்ை 646 000 

ர்கள் உகாயின ரீதினில் இக்கின்ர், இதில் 80 ெதயதீ ர்கள் டுத்தப 
யயயாய் உள் ாடுகில் யெிப்யர்கள் ஆயர். அதில் 65 யனதிற்கு யநற்ட்ை 
யயனாதிகர்கலம் அைங்குயர். இந்த ஆய்வு யனதாயார் நத்தினில் கீயம 
யிழுயதின் தாக்கம் நற்றும் அான காபணிகில் குித்த சதரிந்து சகாள்யதற்கும், 

அதற்கா தடுப்பு ையடிக்டககட உயயாக்குயதற்கும் உதவும். 

ின்ற்றும் முடகள்: 

உங்கலடைன திப்ட்ை யியபங்கடப் ற்ி யகள்யிகடக் யகட்கும் ஒய 
யகள்யித்தாட உங்கலக்கு யமங்கப்டும். உங்கலடைன நயத்துய 
ிடடநகள் ற்ின ெி யியபங்கட ாங்கள் யகட்யாம். ீங்கள் கைந்த ஆறு 
நாதங்கில் யழீ்ச்ெி ஏற்ட்ைால், யழீ்ச்ெி காபணநாக ல்யயறு ஆத்து 
காபணிகட நதிப்டீு செய்யயாம். 

ஆய்யின் யதாபானநா காம்: 9 நாதங்கள் (ஜயரி 2019 முதல் செப்ைம்ர் 2019 
யடப) 
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எதிர்ார்க்கப்டும் யிட: உங்கலக்கு எந்த செவும் இயக்காது 

இந்த ஆய்யில் ங்சகடுத்ததன் யிடயாக ினானநாக எதிர்ார்க்கக்கூடின 
இடையூறுகள், அசெௌகரினங்கள், நற்றும் / அல்து அானங்கின் யியபங்கள்: 

ெி திப்ட்ை யகள்யிகள் இயப்தால் ாங்கள் உங்கடப் ற்ியும் உங்கள் 
யாடனப் ற்ியும் யகட்கும் ெி யகள்யிகள் உங்கலக்கு ெங்கைநாக 
இயக்காம். 

எதிர்ார்க்க முடினாத ஆத்து: உங்கலக்யகா உங்கள் உயிர்கலக்யகா 
எதிர்ாபாத யிதநா அானங்கள் இல்ட 

ஆய்வு சதாைர்ா கானம் யிரனத்தில் இமப்டீு: 

இந்த ஆய்வு சதாைர்ா எந்தசயாய கானமும் ாங்கள் எதிர்ார்க்கயில்ட, 

எயய ீங்கள் ணநாக்க முடினாது. 

இந்த ஆய்யில் எதிர்ார்க்கப்ட்ை ன்டநகள்: 

ைப்பு தடுப்பு நற்றும் ெிகிச்டெ சிமுடகின் செனல்திட நதிப்ிடுதல் 
நற்றும் யழீ்ச்ெிக்கா அான காபணிகட நதிப்டீு செய்யதற்கு 
னன்டுத்தப்டும் யயனாதிர்கள். 

நாற்று ெிகிச்டெ கிடைக்கயில்ட: சாயந்தாது. 

ங்சகடுப்ிற்கா இமப்டீு: 

யகள்யிகலக்கு திிக்க அல்து இந்த ஆய்யின் ஒய குதினாக இயப்தற்கு 
உங்கலக்கு ணம் சகாடுக்க நாட்யைாம் 

முதன்டந ஆபாய்ச்ெினார் ஆய்வு ங்யகற்ிியந்து உங்கட யிக்கிக் 
சகாள்க்கூடின சூழ்ிடகள்: 

ீங்கள் யகள்யிகலக்கு தில் கூ யியம்யில்ட என்ால் அல்து இடதப் 
ற்ி உங்கள் யடீ்டிற்கு யப யியம்யில்டசனில், ீங்கள் இந்த ஆய்யில் 
இயந்து யிகாம். 

ீங்கள் ஆய்வு ங்கிப்ிியந்து யிக்க யியம்ிால் என் ைக்கும்: 

ீங்கள் எங்கலக்கு யமங்கின தகயல் எங்கால் னன்டுத்தப்ைாது, அது 
அமிக்கப்டும். 

சதாைர்பு தகயல்: 



132 
 

Dr. ஞ்  த்   ஸ்    ன் 0416-2284207 

த         எண்    - 8129623357 

  ன்னஞ்   - ranjithviswanathan23@gmail.com       

Dr.த   ட்          ன் 0416-2284207 

  யூனிட்    த்       

    ஸ்     த்     லூரி ,        

  லூ  - 632002 

      டு ,       . 

இபகெினத்தன்டந: 

உங்கள் திப்ட்ை தகயட, ஆபாய்ச்ெிப் தியில், இபகெினநாக டயத்தியக்க, 

அடத்து முனற்ெிகலம், காபணத்திற்காக செய்னப்டும். 

தியுரிடந: 

உங்கள் தகயல் அபொங்கத்துைன் நற்றும் கிரிஸ்துய நயத்துய கல்லூரினின் 
ிறுய நறுஆய்வு யாரினத்துைன் கிபப்ைாம். 
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16. Annexure 6 – Consent Form – English 

 

Informed Consent Form for Subjects 

 

 

Study Title: A STUDY ON THE BURDEN AND RISK FACTORS OF FALLS 

AMONG ELDERLY IN RURAL SOUTH INDIA 

 

Study Number: ____________ 

 

Subject’s Initials: __________________  

 

Subject’s Name: _________________________________________ 

 

Date of Birth / Age: ___________________________ 

 

(Subject) 

 

(i)  I confirm that I have read and understood the information sheet dated 

____________ for the above study and have had the opportunity to ask 

questions. [  ] 

 

(ii)  I understand that my participation in the study is voluntary and that I am free 

to withdraw at any time, without giving any reason, without my medical care or 

legal rights being affected. [  ] 

 

(iii)  I understand that the Sponsor of the clinical trial, others working on the 

Sponsor’s behalf (delete as appropriate), the Ethics Committee and the 

regulatory authorities will not need my permission to look at my health records 

both in respect of the current study and any further research that may be 

conducted in relation to it, even if I withdraw from the trial. I agree to this 
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access. However, I understand that my identity will not be revealed in any 

information released to third parties or published. [  ] 

 

(iv)  I agree not to restrict the use of any data or results that arise from this study 

provided such a use is only for scientific purpose(s). [  ] 

 

(v)  I agree to take part in the above study. [  ] 

 

Signature (or Thumb impression) of the Subject/Legally Acceptable  

 

Date: _____/_____/______ 

 

Signatory’s Name: _________________________________          

 

Signature:  

 

Or 

 

 

 

 

 

 

Representative: _________________ 

 

Date: _____/_____/______ 

 

Signatory’s Name: _________________________________ 
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Signature of the Investigator: ________________________ 

 

Date: _____/_____/______ 

 

Study Investigator’s Name: _________________________ 

 

 

Signature or thumb impression of the Witness: ___________________________ 

 

Date: _____/_____/_______ 

 

Name & Address of the Witness: ______________________________ 

 

 

Contact Information: 

 

Dr. Ranjith Viswanath 0416-2284207, Mobile- 8129623357,  

email-ranjithviswanath23@gmail.com or Dr.Venkata Raghava Mohan  0416-2284207  

Department of Community Health 

Christian Medical College 

Bagayam 

Vellore 632002 

Tamilnadu, India 

Email: chad@cmcvellore.ac.in 

Phone: 091- 416- 2284207                                                               Fax: 091-416 - 2262268 
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17. Annexure 7 – Consent Form – Tamil 

 
ஆய்வில் பங்கேற்பவர்க்ோன தேவலளிக்ேப்பட்டதற்ோன இணக்ேப்படிவம் 

தென்னிந்ெி கிாப்புமங்களில் வாழும் வொனனார் த்ெிில் கீனே 
விழுவெின் ொக்கம் ற்றும் அபா காணிகளில் குமித்ெ ஆய்வு 

ஆய்வு எண்(S.No.): ____________ 

பங்கேற்பவரின் பபயர்(Name):______________________ 

 

i. ____/____/______ தேதியிட்ட, தல் ச ொல்யப்பட்ட ஆய்வுக்கொன ேகலல் 
படிலத்தே படித்து புரிந்துசகொண்தடன் எனவும் தகள்விதகட்க எனக்கு 

லொய்ப்பளிக்கப்பட்டசேனவும் நொன் உறுதி அளிக்கிதமன்.   

 

ii. இந்ே ஆய்வில் எனது பங்சகடுப்பு ேன்னிச்த ொன ச ல் எனவும்  இந்ே 
ஆய்விலிருந்து எந்ே தநத்திலும் எந்ே கொணமும் அழிக்கொல் எனது 

ருத்துல கலனிப்புக்தகொ  ட்ட உரிதக்தகொ எந்ேவிே பொதிப்புமின்றி 
வியகிக்சகொள்ர எனக்கு முழு சுேந்திம் உண்டு எனவும் எனக்கு புரிகிமது 

 

iii. நொன் இந்ே ஆய்விலிருந்து வியககிக்சகொண்டொலும், இந்ே ஆய்விற்கு 

லறங்குபலர்க்தகொ, அலர்  ொர்பில் தலதய பொர்க்கும் ற்மலர்களுக்தகொ 
சநறிமுதமகள் குழு ற்றும் ஒழுங்குமுதம ஆதணொரர்களுக்தகொ  எனது 
ஆலணங்கதர இந்ே ஆய்வின் கொணொகதலொ இது  ம்ந்ேொன 
கூடுேயொன ஆொய்ச்சி கொணொகதலொ பொர்தலயிட எனது அனுதி 

தேதலயில்தய என்பது எனக்குப்புரிகிமது . இந்ே அணுக்கத்திட்கு எனக்கு  

 ம்ே. எனினும், எனது அதடொரம் மூன்மொம் நபர்களுக்கு 
சேரிவிக்கப்படும் எந்ே ேகலலிலும் சலளிப்படுத்ேப்படதலொ அல்யது 

பிசுரிக்கப்படதலொ ொட்டொது எனவும் எனக்கு புரிகிமது. 

 

iv. இந்ே ஆய்விலிருந்து கிதடத்ே ேகலல் ற்றும் முடிவுகளின் பன்பொடு 

அறிவில் ஆொய்ச்சி தநொக்கங்களில் இருக்கும் லதயில், நொன் அேதன 

ேடுக்கொலிருக்க  ம்திக்கிதமன். 

 

v. நொன் இந்ே ஆய்வில் பங்சகடுக்க எனக்கு  ம்ேம். 

 

தகசழுத்திட்டலர் சபர் (Name): ______________________ 
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பங்தகற்பலரின் தகசழுத்து /சபருவில் அதடொரம்: 

      

 

_____________________________________ 

 

                                                                

 

 

 

           ன்   த ழுத் : _______________________________ 

 

ஆய்லொரரின்  தகசழுத்து(Interviewer’s signature): _______________ 

 

பததி  _____/_____/______ 

 

ஆய்லொரரின் சபர்(Name) : _________________________ 

 

ொட்ெினின் டகசனழுத்து / சபருவில் அதடொரம்: 

 

 

_______________________________________ 

                                                                                                                             

 

 

https://www.google.com/search?q=google+translate&rlz=1C1NHXL_enIN755IN756&oq=google+translate&aqs=chrome.0.69i59j0l5.3413j0j7&sourceid=chrome&ie=UTF-8
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பததி  _____/_____/______ 

 

  ட்    ன் த      று  மு  ரி: _____________________________________________ 

 

சதாைர்பு தகயல்: 

Dr. ஞ்  த்   ஸ்    ன் 0416-2284207 

த         எண்    - 8129623357 

  ன்னஞ்   - ranjithviswanathan23@gmail.com       

Dr.த   ட்          ன் 0416-2284207 

  யூனிட்    த்       

    ஸ்     த்     லூரி ,        

  லூ  - 632002 

      டு ,       . 

 

 

 

 
 

https://www.google.com/search?q=google+translate&rlz=1C1NHXL_enIN755IN756&oq=google+translate&aqs=chrome.0.69i59j0l5.3413j0j7&sourceid=chrome&ie=UTF-8

