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Abstract 

Introduction                                                                                                                                         

Falls and fall-related injuries among older people are major health and social care problem in the world, because 

of the rapid increase in life expectancy observed during the twentieth century. Fall-induced injuries are 

increasing more rapidly than can be accounted for by the increase in the elderly population. Falls also induce 

psychological consequences, including fear of falling, loss of confidence that leads to self restricted activity 

levels, reduction in physical function, social interactions, and major strain on family.    

Materials And Methods   

This is a Cross-sectional study performed in 100 elderly patients ≥ 60 years of age from 1st January 2020 to 

31st July 2021 for non-accidental fall-related complaints in patients attending Geriatrics OPD for falls, any 

patient who has repeated falls, those experiencing gait or balance problems, those with previous fragility 

fracture.                                                                                                                  RE SULT                                                                                                                                                     

The study found that falls are more common in males with health conditions or medications affecting the 

normal gait and balance with associated complaints. CVA, hypertension and diabetes were common 

comorbidities. Diuretics were the most common medications.  

Conclusion                                                                                                                                           

Thus, an improved understanding of the epidemiological profile and risk factors for non accidental falls in the 

elderly, will surely help to devise strategies and effective programs for their prevention and help in improving 

the quality of life of this particularly vulnerable group of population. 

 

Keywords: Fall, non accidental falls, psychological consequences 
 

Introduction 

A fall is usually defined as “an event which results in 

the person coming to rest inadvertently on the ground 

or other lower level, and other than as a consequence 

of sustaining a violent blow, loss of consciousness, 

sudden onset of paralysis, or an epileptic seizure”.[1]  

Falls and fall-related injuries among older people are 

major health issues for health and social care 

providers in the world, because of the rapid increase 

in life expectancy observed during the twentieth 

century.[2] Fall-induced injuries are increasing more 

rapidly than can be accounted for by the increase in 

the elderly population.[3,4] Falls also induce 

psychological consequences in patients, including 

fear of falling and loss of confidence that can result 

in self restricted activity levels, reduction in physical 

function and social interactions, and put a major 

strain on the family.                                                                                                                       

There are various risk factors for falls in elderly. 

Normal gait results from effective coordination of the 

following neural components: basal ganglia, 

brainstem system, regulated muscle tone, and 
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functional processing of sensory information such as 

vision, hearing, and proprioception.[5] The risk of 

falling is increased in the elderly because of the 

following reasons:   

These functions decline with age                                                                                                   

The probability of accumulating medical issues 

increases with age, and Associated medications are 

often increased as well.                                                    

With aging usually comes a wide-based gait, along 

with a decrease in gait velocity, step length, and 

lower limb strength.[6] A fall most often results from 

interactions between these long-term predisposing 

factors and short-term predisposing environmental 

factors such as an adverse drug reaction, acute 

illness, or a trip on an irregular surface. Risk factors 

for falls include a history of falls, impairment in 

balance, reduced muscle strength, psychoactive 

drugs, gait difficulty, depression, orthostasis or 

dizziness, functional limits, age over 80 years, female 

sex, incontinence, cognitive difficulties, arthritis, 

diabetes, and pain.                                                                                                                                  

Fall risk escalates as the number of risk factors 

increases. The 1-year risk of falling doubles for every 

added risk factor. It starts at 8% with no risk factors 

and increases by up to 78% with four risk factors.[7] 

Medications related to falls include 

antihypertensives, neuroleptics and antipsychotics, 

sedatives and hypnotics, antidepressants, nonsteroidal 

anti-inflammatory drugs, and benzodiazepines.[8]                                                                                                                

Upto 15% of falls may result in serious fall related 

injuries and increased morbidity. There might be an 

increased dependence in the post-fall period.[9] 

Depression, fear of falling and other psychological 

problems – “post-fall syndrome” – are common 

effects of repeated falls.[10,11]                                                                                                                                 

Loss of self-confidence as well as social withdrawal, 

confusion and loneliness can occur, even when there 

has been no injury. Thus, falls may affect the 

physical as well as the mental wellbeing of the 

patient.                                                                                                                   

A fall may be the first indication of an undetected 

illness. The prevention of falls is of major importance 

because though majority of the falls in themselves are 

not serious, however when combined with the 

increased vulnerability of health of the elderly 

population, they are associated with considerable 

mortality, morbidity and suffering for older people 

and their families, and incur social costs due to 

hospital and nursing home admissions. This strains 

the already burdened health system of a developing 

country, like ours. Thus, prevention of falls is, 

understandably, the need of the hour.  

However, as not many studies have been conducted 

to provide insight into the risk factor and 

epidemiological profile of falls, especially non-

accidental falls, in the elderly age group, therefore, 

this study was conducted to assess the risk factors of 

falls in elderly population. 

MATERIALS AND METHODS                                      

Study Design: Cross-sectional, observational study                                                           

Duration Of The Study: 1 st January 2020 to 31st 

July 2021  

Study population: Elderly patients attending the OPD 

for non-accidental fall-related complaints and 

meeting the inclusion and exclusion criteria.                                                                   

Inclusion Criteria:  

1. Elderly patients attending OPD for falls                                                                                       

2. Any patient who has repeated falls                                                                                               

3. Those experiencing gait or balance problems                                                                                    

4. Those with previous fragility fracture 

Exclusion Criteria:  

1. Patients less than 60 years of age.                                                                                                 

2. Patients who do not consent to participate in 

the study.  

Sample size: A sample of 100 elderly patients with 

complaints of fall were included in the study.                   

Sampling technique: All the elderly patients who 

attended the Geriatric OPD during the study period 

and who met the inclusion and exclusion criteria, 

were included in the study.           Ethical 

consederation: Prior approval of the Institutional 

Ethics Committee was taken before conducting the 

study.                                                                                                              

Written informed consent: Written informed consent 

was taken from all the patients who were included the 

study. The consent form is attached in Annexure. The 

consent form was prepared in English and the 

vernacular language (Hindi and Marathi). 

Method Of Data Collection:  

All elderly patients who attended the Geriatric OPD 

with a complaint of fall during the study period were 

included in the study, provided they met the inclusion 

and exclusion criteria as above. A written informed 
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consent was taken from all the patients who were to 

be included in the study. They were assured about the 

maintenance of confidentiality and the nature of 

voluntary participation. Once consent was given, the 

patients were included in the study. A total of 100 

patients were included in the study.  

Materials:                                                                                                                                               

1. Standard Weighing machine   

2. Stadiometer for height measurement                                                                                               

3. Sphygmomanometer for blood pressure 

measurement                                                                   

Method: All the demographic details were recorded. 

Detailed history of present fall was noted, including 

episodes of repetitive falls. Detailed personal and 

past history, including the presence of comorbidities 

and use of drugs were taken from all the patients and 

recorded. Weight was measured by the standard 

weighing machine. Height was measured by the 

Stadiometer available in OPD. BMI was calculated 

by the Quetlet Index (Weight (kg)/Height (m)2 ). All 

the parameters were recorded. The cut off for BMI 

was 24.9 kg/m2 . Any case having values more than 

the cut offs were labelled to be “Overweight”.                                                                                                                    

Supine blood pressure was recorded for both arms, 

after 5 minutes of resting in a quiet room, and 

abstinence from smoking, tea and coffee for prior 2 

hours. Blood pressure was taken twice at 5 minutes 

interval. The average of the two readings of higher 

arm was recorded as the subject’s blood pressure. 

Dependency status: The dependency status for the 

Activities Of Daily Living were evaluated by the 

Barthel’s Index[12]  

Statistical Analysis: The data was analysed using 

statistical software (IBM SPSS, IBM Corporation, 

Armonk, NY, USA). Descriptive statistics: The 

Numerical/Continuous data were expressed as Mean 

± Standard Deviation and the Categorical data were 

expressed as Percentages. Analytical statistics: The 

Numerical/Continuous data were analysed by the 

‘Unpaired t test’. Bar charts and Pie diagrams were 

used for the presentation of the data as applicable. P 

value of less than 0.05 was considered as 

“statistically significant” and indicated by “*” in the 

Tables.

 

Table 1: Age (in years) and gender-wise distribution of the study population 

AGE 

GROUPS 

FEMALES MALES TOTAL 

N % N % N % 

60 to 64 20 20% 9 9% 29 29% 

65 to 69 24 24% 7 7% 31 31% 

70 to 74 3 3% 14 14% 17 17% 

75 to 79 0 0% 9 9% 9 9% 

80 to 84 0 0% 7 7% 7 7% 

85 to 89 1 1% 6 6% 7 7% 

TOTAL 48 48% 52 52% 100 100% 

Mean ± SD 65.33 ± 4.60 73.37 ± 7.94 69.51 ± 7.67 

Range 60 to 89 years 

P value <0.001* 

Statistical 

Significance 

 Significant 

 

Figure 1: Age and gender-wise distribution of the study population 
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Table 1 and Figures 1 show the age and gender-wise distribution of the study population. There was a slight 

male preponderance. The mean age of males was significantly higher than the females (73.37 ± 7.94 years vs 

65.33 ± 4.60 years, respectively); P value: <0.00. 

Table 2: Distribution of the study population according to the presence of various comorbidities 

Comorbidity Absent Present 

N % N % 

Hypothyroidism 96 96% 4 4% 

RA  94  94%  6  6% 

Osteoarthritis 90 90% 10 10% 

IHD 90 90% 10 10% 

COPD 86 86% 14 14% 

DM 63 63% 37 37% 

Hypertension 55 55% 45 45% 

CVA 32 32% 68 68% 

RA-RHEUMATOID ARTHRITIS 

 

Table 2 and Figure 2 show the distribution of the various comorbidities in the study population. CVA was the 

most common comorbidity (68%) while hypothyroidism was the least common comorbidity (4%). 

Figure 2: Distribution of the study population according to the presence of various comorbidities 

 

 

Table 3: Distribution of the study population according to the history of fall   
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PARAMETER Absent Present 

N % N % 

HISTORY OF FALL 42 42% 58 58% 

 

Figure 3: Distribution of the study population according to the history of fall 

 

 

Table 3 and Figure 3 show the distribution of the study population according to the presence of history of fall. 

History of fall was present in 58% of the case. 

 

Table 4: Distribution of the study population according to the type of medications  

Medications Absent Present 

N % N % 

Beta Blockers 98 98% 2 2% 

ACE Inhibitors 97 97% 3 3% 

Sedatives 93 93% 7 7% 

CCBs 91 91% 9 9% 

Tranquilizers 90 90% 10 10% 

ARBs 85 85% 15 15% 

Analgesics 83 83% 17 17% 

Diuretics 72 72% 28 28% 

ACE- Angiotensin converting enzyme                   CCB- Calcium channel blocker 

ARBs- Angiotensin receptor blockers. 

 

Table 4 and Figure 4 show the distribution of the study population according to the use of various types of 

medications. Some cases were on multiple medications. Diuretics were the most common medication (28%) 

while ACE inhibitors and beta blockers were the least common medication (total 5% of cases). 

 

Figure 4: Distribution of the study population according to the type of medications  
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Table 5: Distribution of the study population according to the examination findings and  laboratory 

reports 

PARAMETER Absent Present 

N % N % 

Postural Hypotension 49 49% 51 51% 

Gait Problems 25 25% 75 75% 

Cardiovascular and Respiratory 76 76% 24 24% 

Electrolyte Abnormality 89 89% 11 11% 

 

Table 5 and Figure 5 show the distribution of examination and laboratory findings in the study population. 

Postural hypotension and gait problems were present in 51% and 75% of the study population, respectively. 

Abnormal cardiovascular and respiratory findings were present in 24% of the cases while 11% had electrolyte 

abnormalities. 

 

 

 

 

Figure 5: Distribution of the study population according to the examination findings and  laboratory 

reports 

 

 

Table 6: Distribution of the study population according to  the status of dependency by Barthel’s score 
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DEPENDENCY N % 

TOTAL DEPENDENCY 10 10% 

SEVERE DEPENDENCY 26 26% 

MODERATE DEPENDENCY 58 58% 

SLIGHT DEPENDENCY 6 6% 

TOTAL 100 100% 

 

Table 6 and Figure 6 show the distribution of the study population according to the dependency status by 

Barthel’s score. Majority of the patients were moderately dependent (58%). 

Figure 6: Distribution of the study population according to the status of dependency by Barthel’s score 

 

 

Discussion 

Falls in elderly are a major public health problem. 

The prevalence of falls in India, above the age of 60 

years, is reported to range 14%–53%.
[13]

 However, all 

falls do not result in serious injuries. As per 

epidemiological data, up-to 15% of the falls may 

result in serious injuries. Elderly patients having 

hospital admission for falls have significantly 

increased morbidity and long hospitalized stays.
[14]

 

After recovery from fall injury, patients may continue 

to experience a greater functional decline in activities 

of daily living, which may increase their dependence 

and compromise the quality of life.
[15]

 Falls also 

affect the psychological well-being of the patient and 

the effects include, but are not limited to, depression 

and fear of falling. 

Though there are no established etiologies of non-

accidental falls, a number of risk factors have been 

hypothesized over the years. These include chronic 

illnesses, acute infectious conditions, certain drugs, 

etc. However, as the studies in this regard are scarce, 

therefore, the present study was conducted to assess 

the risk factors associated with falls in the elderly. 

A total of 100 patients were included in the study 

after obtaining a written informed consent. All the 

relevant history and examination findings were 

recorded and analyzed. The following were the 

findings in the present study: 

Demographics: In the present study, there was a 

slight male preponderance (52%). The mean age of 

males was significantly higher than the females 

(73.37 ± 7.94 years vs 65.33 ± 4.60 years, 

respectively); P value: <0.001. 

In the descriptive study by Pitchai P. et al,
[16]

 they 

assessed the prevalence of fall and associated risk 

factors. They included a total of 2049 elderly patients 

(more than 60 years) with   or without a history of 

fall. They found that the prevalence of falls was 

24.98%. They further observed that amongst the 

patients having a history of fall, majority of the 

patients belonged to the age group of 70 to 79 years 

(46.5%), followed by 60 to 69 years (37.1%) and 

above 80 years (16.4%). They also found a slight 

male preponderance (51.4%). These findings were 

similar to the present study.      
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In another study by Kalula S. et al,
[18]

 they included a 

total of 837 participants. They found that the mean 

age was above 73 years, similar to the present study. 

However, they found female preponderance in 

contrast to the present study.                                                                                                                 

This it can be concluded that most of the cases of 

falls in the elderly are in males with mean age of 

73.37 ± 7.94 years. 

Comorbidities: In the present study, comorbidities 

were present in 86% of the cases. CVA (68%) was 

the most common comorbidity followed by 

Hypertension (45%) and DM (37%).  In the study by 

Pitchai P. et al,
[16]

 they assessed the risk factors for 

falls in elderly.                                                                                                                              

In the patients having history of falls, they observed 

that hypertension was the most common comorbidity 

(169/512 cases), followed by diabetes (102/512 

cases) and arthritis (63/512 cases). They concluded 

that chronic non-communicable diseases leading to 

sedentary lifestyle were the main reason reported for 

fall. This was almost similar to the present study.                                              

In another study by Kalula S. et al,
[17]

 they observed 

that hypertension (68%), arthritis (60%), 

cardiovascular disease (47%) and diabetes (33%) 

were the commonest reported comorbidities. These 

findings were similar to the present study.                                                                                                    

In the study by Senthil Kumar R. et al,
[18]

 they 

observed that the prevalence of hypertension   in the 

elderly patients reporting falls was 79.24% and 

diabetes was 49.06%.  

History of falls: In the present study, a previous 

history of fall was present in 58% of the cases.  In the 

study by Kalula S. et al,
[17]

 they observed that most of 

the patients had no previous history of falls, with 

history of previous falls present in less than 40% of 

the cases and history of previous recurrent falls 

present in less than 20% of the cases. 

Medications: In the present study, diuretics were the 

most common medication (28%) followed by 

analgesics (16%), ARBs (15%) and tranquilizers 

(10%). In the study by Stenhagen M. et al,
[19]

 they 

observed that neuroleptic drugs were most commonly 

used (37.5%). The prevalence of the use of 

antihypertensives (21.3%) and diuretics (23.9%) 

amongst the patients reporting fall, was similar to the 

present study. Amongst the many classes of drugs, 

antihypertensive agents, diuretics, β blockers, 

sedatives and hypnotics antidepressants and 

benzodiazepines are generally associated with 

falls.
[20]

                                                                                                                               

A plausible explanation is that diuretics, especially 

loop diuretics, have side-effects of urinary urgency 

and frequency. This may be associated with increased 

risk of falls, commonly while toileting.
[21]

 

Furthermore, diuretics and antihypertensive drugs 

may increase the risk of postural hypotension causing 

dizziness which, in turn, increases the risks of falls. 

Examination and Laboratory findings: In the 

present study, it was found that postural hypotension 

was present in 51% of the cases and 75% of the cases 

had gait disturbances. Abnormal cardiovascular and 

respiratory findings were present in 24% of the cases 

while 11% of the cases had electrolyte abnormalities. 

In the study by Senthil Kumar R. et al,
[18]

 they 

observed that the balance was impaired in 45.28% of 

the cases and gait was abnormal in 37.74% of the 

cases. Understandably, conditions like postural 

hypotension and gait disturbances can lead to 

imbalance, resulting in falls. 

Dependency status: In the present study, the 

dependency status was assessed by the Barthel’s  

score. Most of the patients were moderately 

dependent (58%), followed by severe dependency in 

26% of the cases and total dependency in 10% of the 

cases. In the study by Pitchai P. et al,
[16]

 they 

observed that a decreased level of functional     in 

dependence was seen in fallers, especially amongst 

those with fear of falling. Restricted functional 

activities have been  reported to invite deconditioning 

effect leading to disuse muscle atrophy, decreased 

aerobic capacity, altered balance, social isolation, 

depression, increase the risk of fall, and affecting the 

QOL.[22-24] 

Limitations: The present single-center study was 

limited by the OPD attendance of the patients. 

Therefore, the results may not be generalized. 

Summary 

This cross-sectional study included 100 cases of 

elderly people ≥ 60 years of age with complaints of 

fall, meeting the inclusion criteria attending the 

outpatient department of Geriatric medicine at MGM 

Medical college and Hospital during the period from 

1
st
 January 2020 to 31

st
 July 2021. 

Thorough clinical history, physical examination and 

anthropometric evaluation was done. Detailed 

personal and past history, including the presence of 
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comorbidities and use of drugs were taken from all 

the patients and recorded. 

Activities Of Daily Living were evaluated by the 

Barthel’s Index 

1. Among the study population, 48(48%) were 

females and 52(52%) were males 

2. There was a slight male preponderance. The 

mean age of males was significantly higher than 

the females. 

3. Comorbidities were present in 86% of the cases. 

4. CVA was the most common comorbidity (68%) 

while hypothyroidism was the least common 

comorbidity (4%). 

5. History of fall was present in 58% of the cases. 

6. Diuretics were the most common medication 

(28%) while ACE inhibitors and beta blockers 

were the least common medication (total 5% of 

cases). 

7. Postural hypotension and gait problems were 

present in 51% and 75% of the study population, 

respectively. 

8. Abnormal cardiovascular and respiratory 

findings were present in 24% of the cases while 

11% had electrolyte abnormalities. 

9. Majority of the patients were moderately 

dependent (58%). 

Conclusion 

Elderly population are a particularly vulnerable age 

group because of the significant physiological 

changes associated with aging and decline in certain 

bodily functions.  

Falls increase the morbidity of the patients, lead to 

increased hospitalizations and put an additional 

burden on the already strained health system of a 

developing country, like ours.                                                                                                                                                                                                                                                                                                                                              

The present study found that falls are more common 

in males with health conditions or medications 

affecting the normal gait and balance. Commonly 

associated complaints include vision problems, limb 

weakness and impaired judgement. CVA, 

hypertension and diabetes were the commonly 

associated comorbidities. Diuretics were the most 

commonly associated medications.  

Thus, an improved understanding of the 

epidemiological profile and risk factors for non- 

accidental falls in the elderly, will surely help to 

devise strategies and effective programs for their 

prevention and help in improving the quality of life 

of this particularly vulnerable group of population. 
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