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ABSTRACT

Ageing is an irreversible, unavoidable, universal phenomenon accompanied by gradual reduction in functional capacity
of the elderly, both physically and mentally. The number of elderly population in India is expected to triple reaching 2
billion.1, As per data by Ministry of statistics and programme implementation , India has 103.9 ,million elderly, above the
age of 60 years, which is approximately 8.5% of Indian population.2The rising burden of cognitive impairment among
the geriatric age group can be paused and reduced if we focus on various risk factors associated with them.This study
aims to estimate the prevalence of cognitive impairment and evaluate the association between various socio
demographic factors and behavioral risk factors risk factors with it. This descriptive cross-sectional study was carried
among 330 senior citizens living in old age homes by using a two-stage multistage sampling method. Study participants
above age of 60 and those who were willing to participate after giving informed consent were included in the study. A
standardized pretested structured questionnaire containing Brief Interview for Mental Status (BIMS) scale was used.
Data was analysed using SPSS (Version 22). Among 330 study respondents, around 44% had mild -to- moderate
cognitive impairment and 36% had severe cognitive impairment. Nearly 74.8% have their habit of regular physical
activity. Among the study subjects approximately 4% of them were current smokers, 52% had the habit of regular
alcohol consumption previously. Currently, both geriatric health and mental health are two important pillars of public
health importance. National health Programmes are providing services at all the levels of healthcare for both the groups,
through National Programmes for Health Care of Elderly and National Mental Health Program.But, their strategies do
not specifically address mild cognitive impairment. Integration of these programs and early diagnosis of mild cognitive
impairment during weekly op visits at primary level can be made mandatory. Level of attention given towards
Alzheimer’s disease is more when compared to screening for cognitive impairment which is an early precursor for
Alzheimer’s Disease.
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INTRODUCTION

Ageing being inevitable is associated with cognitive decline. Cognitive impairment is a slowly progressive
condition which if diagnosed and treated earlier can be prevented from rapid progression. Delay in
diagnosis might lead to dementia and Alzheimer which are major neuro psychiatric disorders among the
elderly. Various risk factors for early development of cognitive impairment are discussed, of which most
of them are modifiable and preventable. By preventing these risk factors, impairment of cognition can be
postponed with advancing age. Left undiagnosed and untreated, mild cognitive impairment may progress
to dementia and Alzheimer’s which in turn affects the quality of life of elderly. Various complications due
to these conditions have negative effects over individuals’ health. Burden of impaired cognition among
elderly population affects them in physical, social and financial aspects. Cognitive impairment is an
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incipient neurodegenerative disorder which leads to dementia and might coexist with systemic,
neurogenic or psychiatric disorders that may cause diminish cognitive functions. Generally cognitive
impairment t is found to be associated with various co morbidities [1-3]. Urbanization, industrialization,
education & exposure to western life styles have modified the social values towards elderly and have led
to rapid breakdown from joint family support system to nuclear family system. Due to this, problems like
economic insecurity, loneliness, lack of emotional support, lack of protection for their lives and property
and dependency have raised. These socio-economic problems of elderly are also aggravated by factors
such as the lack of social security and inadequate facilities for health care rehabilitation and recreation. In
the recent times the necessity of traditional role of the family is being provided by institutions such as old
age homes. Old age home is not usually a retirement home or place to relish; it is the hardship in the
community life, maltreatment or sometimes abuse which drives them to these old age homes to seek
solace in the twilight stages of their life. India is thus facing a unique situation in providing care for its
elderly, as the existing old age support structures in the form of family, kith and kin are fast eroding,
elderly are unable to cope alone with their lives in the face of illnesses and disability. The responsibility of
caring for the elderly is therefore now more on the state than the family and to necessitate the creation of
adequate institutional support. As a result of this, many older adults are forced to shift to old age homes
where their daily needs can be met [8]. Old age homes have various facilities provided within a building
for elderly. Old age homes include facilities for food, stay, recreation and health care. Elderly are admitted
to old age homes for care, support of the elderly, food, shelter for destitute and abandoned, recreational
activities etc [4-6]. In view of this background, this study was planned with the aim to determine the
prevalence of cognitive impairment among elderly living in old age homes and assess behavioural risk
factors associated with it.

MATERIAL AND METHODS

This Cross Sectional descriptive study was carried out in old age homes located in Northern zone of
Chengalpattu District, Tamil Nadu. Senior citizens residing in old age homes were selected.

Sample size and sampling technique

Sample size was calculated based on the prevalence of a study done by Rakesh M. Patel et al.,, in 2012 in
Gujarat. From the above study, prevalence of 25%. 5 was taken to calculate the sample size for our study.
Using the formula N = Z&*pq/ [L] 2, the sample size was calculated as follows.

Using the formula,

N =Zd&?pq/ [L] 2

Where, Z = 1.96 at 95% confidence interval

p = Prevalence of disease taking from previous study

q=100-P

L = allowable error 5 %

Substituting it in the formula,

[Z=1.96,p=25%, q=75(100-25),L =5]

N=196x196x25x75

5%5

Accounting for 10% non-response, the final sample size was calculated as 330 [N = 330]

Inclusion and exclusion criteria

Study participants were included based o their age above 60 and stay at old age homes. Those willing to
participate after giving informed consent were included in the study. Those who werechronically ill and
those suffering from psychiatry problems were excluded from this study.

Sampling method

Out of 32 old age homes, permission was obtained from 10 of them.

Multistage sampling method was used.

Stage 1: Probability Proportional to Size [PPS] sampling method was used. Here sample size of 330 was
proportionately divided among the selected 10 old age homes based on the inmate’s population size.

The population of subjects selected in each old age home was based on the given formula:

Total number of elderly in each old age home

* Sample size
Total number of elderly in selected 10 old age homes

Stage 2- Simple Random Sampling was done to select the subjects from each of the old age homes.
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IEC approval

The proposal for this study was presented before the Institutional Ethics Committee, Sree Balaji Medical
College and Hospital and approval was obtained before beginning the study was carried out.

Data collection method

Data collection was collected using standardized, pretested, structured questionnaire. Information
regarding socio demographic characteristics, physical activity and behavioral risk factors like alcohol
consumption, smoking werecollected. BIMS scale was used in assessing the cognitive impairment under
three main domains. By this a person’s attention, orientation and ability to register and recall were
assessed. Total score of 13 - 15 meant intact cognition, 08-12 meant moderate impairment and less than
7 was severe cognitive impairment.

Statistical analysis

Data collected was entered in Microsoft excel and was analyzed using SPSS software, version 22. The
statistical analysis of the data was done using descriptive and analytical statistics. The descriptive
statistics analyzed were presented as frequency distribution and percentage. The analytical statistics
used were Chi - square test, Odds ratio (OR), 95% Confidence Interval (CI). The association of socio
demographic characters and otherbehavioral risk factors with cognitive impairment was assessed with p
value < 0.05 being considered statistically significant.

RESULTS

This study was conducted among senior citizens living at selected old age homes across Chengalpattu
District, Tamil Nadu, to assess the Cognitive Impairment and its associated behavioural risk factors, which
are presented below as tables and graphs.Around 330 elderly living in retirement homes were included in
the study. Socio demographic determinants, behavioural risk factors and their association with cognitive
impairment were analysed.

Socio-demographic characteristics of the study participants

Nearly 27% of the study population belonged to age group 71-75 years, 24% to 60-65years of age. About
52% were females and the remaining 48% were male. Almost 90% of the subjects were Hindus by
religion. Details regarding the other sociodemographic characteristics are presented in Table 1.

Table 1 Socio demographic characteristics of the respondents

Frequency | Percentage
(n=330) (%)

S.No | Socio demographic variable

1 Age

60-65 80 24.2

66-70 42 12.6

71-75 90 27.2

76-80 43 13.3

81-85 75 22.7
2 Sex

Female 172 52.1

Male 158 47.9
3 Previous Occupation

Technician/skilled worker 63 19.1

Clerks/shopkeepers/semi

skilled worker o1 27.6

Unskilled worker 47 14.2

Unemployed 129 39.1
4 Education status

Graduate / diploma 47 14.2

High school 52 15.8

Middle school 121 36.7

Primary school 52 15.8

Illiterate 58 17.5
5 Marital status

Married 26 7.9

Not married/single 143 43.3

Widowed 161 48.8
6 Type of Family

Nuclear 53 16.1

Joint 14 4.2
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Destitute 145 43.9

Abandoned 118 35.8
7 No. of children

No 222 67.4

1 16 4.8

2 69 20.9

3 23 6.9
8 Religion

Hindu 300 90.9

Christian 19 5.7

Muslim 11 3.4

Prevalence of various behavioural factors among study participants

Behavioural risk factors of the study participants were analysed and tabulated in Table 2. Majority of the
study participants (74.8%) have their habit of regular physical activity. Among the study subjects 3.9% of
them were current smokers, 5.2% had the habit of regular alcohol consumption previously.

Table 2: Behavioural risk factors among the study subjects

S.No | Behavioural Risk factors* z‘;e;q;;g)cy Percentage (%)
1 Smoking 13 3.9

2 Alcohol 17 5.2

3 Physical activity 247 74.8

*multiple responses considered
Physical status of the study respondents
BMI status of the study population
BMI status of the study subjects using Asian Classification of BMI is listed in Table 3. From the table, we
can observe that 46.7% of them belonged to normal weight category. Among the respondents around
14.2% were underweight, 19.1% were overweight, 16.9% were obese and 3.1% were extremely obese.

Table 3: BMI of study respondents

BMI Frequency | Percentage
(n=330) (%)
<18.49 - underweight 47 14.2
18.5-22.9 - normal 154 46.7
23-24.9 - over weight 63 19.1
25-29.9 - obese 56 16.9
>- 30 - extreme obesity 10 3.1

Prevalence of Cognitive impairment among the study respondents
Prevalence of impaired cognition among subjects is presented in Figure 1.0f them nearly 44% had mild -
moderate cognitive impairment, 36% had severe cognitive impairment. Only 20% of the respondents had
intact cognitive levels.

Figure 1: Prevalence of cognitive impairment among the study population
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Table 4: Univariate analysis of socio demographic characteristics with cognitive impairment

among the study population
. . . Frequency . Odds ratio p value
S.No | Socio demographic variable Yes | No Chi square (95% CI) 0.05*
1 Age
>75 103 | 15 2.08 %
<75 161 51 6.08 (1.16-4.07) 0.01
2 Sex
Female 146 | 26 1.90 *
Male 118 | 40 536 (1.09-3.29) 0.02
3 Previous Occupation
Below semiskilled 151 | 25 2.19 %
Semiskilled and above 113 | 41 789 (1.26-3.81) 0.005
4 Education status
Upto middle school 208 | 23 6.94 "
Above middle school 56 43 48.39 (3.86-12.48) 0.0001
5 Marital status
Single 123 | 20 2.01 %
Married/ Widowed 141 | 46 569 (1.13-3.58) 0.02
6 Type of Family
Destitute and abandoned 217 | 46 5.09 2.00 0.02*
Nuclear and joint 47 20 ) (1.08-3.7) )
7 Religion
Hindu 240 | 60 0.78
Christian/Muslims 24 6 0.03 (0.29-2.3) 0.63
8. BMI
Under weight 43 4 3.02 %
Others 221 | 62 452 (1.04-8.73) 0.03

OR: odds ratio; CI: confidence interval; *p<0.05 statistically significant at 95% CI
Table 5: Association between behavioural risk factors with cognitive impairment

S.No | Behavioural Risk Factors | Frequency | Chi square | Odds ratio (95% CI) E(;’ zl; f
1 Smoking
Yes 8 5 0.35
No 256 |61 | 287 (0.12-1.21) 0.09
2 Alcohol
Yes 9 8 0.26 %
No 255 | 58 8.2 (0.09-0.69) 0.004
3 Physical activities
Yes 189 | 58 2.87 %
No 75 8 744 (1.31-6.31) 0.006

OR: odds ratio; CI: confidence interval;*p<0.05 statistically significant at 95% CI

Association between various behavioural risk factors like alcohol, smoking and exercise was analysed and
presented in Table 6. Out of these variables smoking was not having statistically significant association.
The chances of developing cognitive impairment was 0.2 times higher among those who consumed
alcohol. The odds of having cognitive impairment is nearly 3 times more among elderly who did not have
regular physical activity when compared towards elderly who were doing regular physical activity.

DISCUSSION

Prevalence of cognitive impairment

In our study, nearly 44% had mild -to- moderate cognitive impairment and 36% had severe cognitive
impairment. Study done by Andrews S, had estimated that the global prevalence of cognitive impairment
is approximately 15-20% among those above 65 years of age [7]. According to Qiu C et. al, the developed
countries are showing a decline in cognitive impairment, which could be due to increased awareness,
screening and early diagnosis. Whereas in the developing countries, the prevalence is on the rise due to
epidemiological transition, increase in behavioural risk factors such as smoking, inadequate physical
activity [8]. Very few studies have been done in India on the prevalence of cognitive impairment among
elderly living in old age homes. The prevalence varies from 3.5% to 11.5% across different states in India
[9, 10]. In a similar study done by Samuel et al among the old age home residents in Chennai, the
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prevalence was reported as 42.7% [11]. In a study done in a rural community of West Bengal, the
proportion of cognitive impairment was noted as 48.1% [12]. Ramachandran et al in a study done in
Kerala reported the prevalence as 55% [13]. In a hospital based study in Tirupati, Andhra Pradesh, the
prevalence of cognitive impairment was noted to be 31% [14].

Prevalence of behavioural risk patterns

Among the respondents, around 14.2% were underweight, 19.1% were overweight, 16.9% were obese
and 3.1% were extremely obese. Dasgupta et al in a similar study reported that 7.4% of elderly were
malnourished and around 47% were at risk of developing malnutrition [12]. In the study by Santosh et al
in Davengere, Karnataka, nearly 12% and 21% belonged to categories of overweight and obese
respectively [15]. About 22% of elderly were undernourished. In the study by Sharma et al, about 19% of
the study participants were alcohol consumers (present and past) and 35.3% were smokers (present and
past). Nearly 4.5% of the elderly were under nourished [16]. In a study conducted by Katta A et al. (2011)
from rural Tamil Nadu found that under nutrition was about 34.6% and obesity was found in about
17.4% of the study subjects [17]. A study done by Swami et al (2005) in Chandigarh found 14.36% elderly
to be under nourished and obesity was found in 7.54% of the elderly. Overweight was found in 33.15% of
the elderly [18]. In this study, around 25% of the elderly didn’t have the habit of regular physical activity.
Nearly 3.9% of them were current smokers and 5.2% were alcoholics. In the study by Espinosa et al,
nearly 80% reported routine walking and 28.5% had the habit of exercising regularly. A very small
proportion of the study participants were tobacco users (2.1%) [19]. In a study by Dasgupta et al in a
rural community in West Bengal, tobacco smoking was noted among 34.8% and alcoholism among 11.1%
of the study participants [12]. In a recent study by Khanna et al in Karnataka, nearly 18.3% were smokers
and 9% were alcohol consumers [20].

Socio demographic factors associated with cognitive impairment

In this study, factors such as age >75 years, females, occupation (unskilled work and unemployed),
education (up to middle school education), marital status (never married), destitute/abandoned and
underweight elderly were found to have increased chances of development of cognitive impairment.

Age and cognitive impairment

In this study, we found a statistically significant association of advancing age and cognitive impairment.
Rao et al in their study among the inmates of old age home reported increasing age as one of the risk
factors for cognitive impairment [21]. The positive association between increasing age and prevalence of
cognitive impairment was also noted in an epidemiological study done among geriatric population in
Argentina [22]. Similarly in the studies by Espinosa et al in Ecuador and Dasgupta et al in West Bengal,
age was found to be a risk factor for impaired cognition [12]. This finding was also noted in studies done
by Ramachandran et al, Gambhir et al in Varanasi, Sengupta et al in North India and Samuel et al in
Chennai [13,23-25].

Gender and cognitive impairment

In this study, females were found to have increased risk of cognitive impairment compared to males.
Similar finding was noted [13,20,25]. The risk of cognitive impairment among females can be attributed
to decrease in the levels of oestrogen following menopause [26, 27].

Educational level and cognitive impairment

In this study, education up to middle school level was found to be associated with cognitive impairment
compared to those who are more educated. Similarly, in the study by Espinosa et al, lower education
levels were found to have a significant impact on cognitive function. In a similar study in West Bengal, less
education was found to be a risk factor for cognitive impairment [12]. The association between education
and cognitive function could be due to various factors. Adults with higher education levels can do better
on tests for cognition. Education also reflects an individual’s innate level of cognitive ability. Reading and
writing leads to enrichment of neural networks thereby enhances the cognitive reserve and effective
processing of cognitive information.28 However, Patel and Singh in their study among elderly in Gujarat
reported that higher education levels had a significant association with cognitive impairment [29].
Occupation and cognitive impairment

In this study, those who were unemployed and those engaged in unskilled work were found to have
greater risk of cognitive impairment compared to those employed in skilled, semiskilled and professional
jobs. Sengupta et al in a study among the elderly population in North India noted that lack of employment
was associated with cognitive impairment [24]. In a similar study by Khanna et al, the authors found that
unemployed elderly had increased risk of cognitive impairment [20]. On the contrary, Patel and Singh in
their study among elderly in Gujarat reported that higher occupational levels were found to be a risk
factor for impaired cognition [29].
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Marital status and cognitive impairment

In this study, those elderly who were never married had increased risk of cognition compared to those
who were married. Ramachandran et al in their study reported that single/widowed elderly compared to
those married were found to be associated with cognitive impairment. Sengupta et al studied among the
elderly population in North India noted that marital status (unmarried or widowed) was one of the
factors associated with cognitive impairment. In a population based study in Shimla by Sharma et al,
marital status was reported as one of the predictors of cognitive impairment [16].

Nutrition and cognitive impairment

In this study, underweight elderly were found to have increased chances of cognitive impairment In the
study by Espinosa et al, malnutrition was noted to have association with cognitive impairment [19].
Similar finding was reported by Ramachandran et al and Goodwin et al. [13,30]. In the study done by
Sharma et al in Shimla, the authors found no relation between under nutrition and impaired cognition
[16]. Certain deficiencies such as vitamin B6, vitamin B12, thiamine, folate and zinc have been related to
cognitive impairment [31].

Behavioural risk factors and cognitive impairment

Physical activity and cognitive impairment

Inadequate physical activity was found to be a risk factor for cognitive impairment in our study. Exercise
was noted to have a protective effect against cognitive decline in the study done among elderly in Ecuador
[19]. Researchers have reported that higher levels of physical fitness have been associated with higher
levels of cognitive functioning [32].

Alcohol intake and cognitive impairment

In this study, alcohol was found to have a protective effect on cognition. In the study by Arizaga et al,
alcohol consumption didn’t show a correlation with cognitive impairment [22]. A prospective study in
France noted a lower incidence of dementia and impaired cognition among subjects who were moderate
alcohol consumers. It is possible that study subjects may not correctly report the intake of alcohol to the
interviewers. More longitudinal studies are needed to understand the correlation between alcohol
consumption and cognitive impairment. In the population based study in Shimla by Sharma et al, the
authors noted that cognitive impairment was not associated with alcoholism [16].

CONCLUSION
A combination of interventions at various levels is required, maximum of which can be attained by IEC
activities. Interventions in younger age group will lead to better quality of life as elderly. There is a need
to strengthen geriatric care services in the existing public health system so that the increasing care
demands of the elderly can be met33 Various measures if taken can postpone the incidence of cognitive
impairment.
At individual level
People can

e Focus on individual self-care

e Regular reading activities

e Balanced diet since young age

e Regular physical exercise

e Proper sleep pattern
At Community level

e  Accessibility to healthcare services

e Safe environment

e Recreational activities for elderly

e Newer policies and initiatives for healthcare of elderly
Various health programs have been incorporated in maintaining geriatric health care. Government has
taken up various initiatives in form of Policies and schemes to strengthen geriatric health care. The nodal
ministry responsible for welfare of senior citizens is the Ministry of Social Justice and Empowerment.
In 1999, National Policy on older persons (NPOP) was launched, which laid concern on welfare of the
geriatric group. 34
Other programs/schemes related to geriatric and mental health are as follows:

1. National Programme for Healthcare of the Elderly (NPHCE)

2. National Mental Health Program (NMHP)

3. Integrated Programme for Older Persons (IPOP)
In spite of all these programmes and measures, the special care facilities for the elderly are still grossly
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insufficient and thus India is facing a challenging situation in providing comprehensive care for older
persons because of the current status of fast eroding family structure. In view of this, the elderly are
unable to cope with their lives left alone. The responsibility of geriatric care is pressurized over the
community than the family per se.15
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