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Introduction

Global population of elderly is growing at a fast pace. India, the 
projected second highest contributor to world’s elderly after China, 
will be home for 323 million elderly population (60 years or older) 
by the year 2050 compared to current 93 million in the year 2011 
[1]. The current demographic transition leading to increases in older 
population [2], is likely to present challenges such as poor quality of 
life and increased dependency [3] primarily due to several changes 
in ageing brain affecting (and including) cognition [4]. Independent 
studies clearly showed cognitive function decline with increasing 
age [5,6]. Cognition is crucial to human thinking and experiences, 
referring to a process of identifying, selecting, interpreting, storing, and 
using information to make sense of and interact with the physical and 
social world, to conduct one’s everyday activities, and to plan and enact 
the course of one’s occupational life. Cognition has been shown as an 
important factor for independent living and measure of brain health of 
the population [7]. Researchers from western countries have reported 
that physical health of the elderly that include mobility disability, falls, 
fractures, fatigue, frailty, cardiovascular events, obesity, constipation 
and others, are related to their cognitive state [8-14].

Previous research reported a 15.7% prevalence of cognitive 
impairment (10.5% mild impairment, 5.2% moderate to severe 
impairment) among urban population aged 60 year old and above [15]. 
Older age, race, fewer years of education, likelihood of cardiovascular 
disease and undernutrition were shown to be positively associated 
with cognitive impairment. The same study predicted increased 
hospitalizations, visits to emergency departments and greater mortality 
amongst those progressing to dementia. Among other risk factors, 
some have found impairment in global cognition, attention, memory, 
visuospatial performance, or frontal-executive function among 
hypertensive elderly [16,17]. Orthostatic hypotension, in particular, 
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has been shown to be associated with decreased cerebral blood flow 
[18,19], therefore suggesting its role in cognitive impairment. These 
findings underline the importance of regular physical activity as a 
potent protective factor for cognitive decline and dementia in elderly 
persons [20].

We found a paucity of studies describing the prevalence and 
correlates for cognitive impairment among Indian elderly. The 
Lucknow Elders Study, amongst the very few from India, reported a 
prevalence of 7.6% cognitive impairment measured objectively [21]. 
Elsewhere, prospective studies have shown a high burden, with the 
prevalence of cognitive impairments doubling every 5 years, affecting 
20% of those aged 65 years and 45% of those aged ≥90 years [22]. In 
this research paper, we attempted to report the functional changes of 
the brain measured by cognitive function of urban Indian elderly. The 
objective of this research paper was to determine correlates of cognitive 
impairment in south Indian urban elders.

Research Methodology

Study design and participants

This cross-sectional analysis was done using data from a cross-
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sectional study conducted in later half of year 2016, with the primary 
objective to assess brain health of the Urban Elders, aged 60 years 
and above, in Hyderabad city, a south-central part of India. Data 
was collected from 100 subjects (52% men and 48% women) out of 
124 eligible subjects contacted from 10 townships selected using 
population proportion to size method (amidst approximately 30 listed 
townships), adequately representing Hyderabad city. We enlisted the 
households with age eligible elders and randomized households in each 
township. All age eligible subjects from the selected households were 
contacted to participate in the study. The participation rate was 94.33%. 
The eligibility criteria were: men and women aged 60 years and above, 
apparently healthy, residing in urban residential townships, possessing 
ability to understand the investigators’ instructions in English, Hindi 
or Telugu languages and provided consent to be included in the study. 
We excluded those who had known neurodegenerative disease, had 
psychosis or taking psychotropic medication, or living in a nursing 
home or assisted-care facility. Ethics approval was obtained from 
the Institutional Ethics Committee of MediCiti Institute of Medical 
Sciences. All participants provided written consent on a locally 
translated informed consent form.

The questionnaires and forms were designed using questionnaires 
adapted from WHO Study of Global AGEing and Adult Health (SAGE) 
[23], Health Aging and Body Composition study (Health ABC) [24] 
and Mobility and Independent Living in Elders Study (MILES) [25] 
and it was pretested upon 20 peri-urban elderly individuals before 
administrating. Construct validity of the tool was ensured by blind 
back translation into English from local language. 

Data was collected on age and sex of the participants; socio- 
demographic characteristics including years of schooling, occupation, 
marital status; self-reported general health, addictions, medical history, 
comorbidities, functional disabilities, depression, sleep, cognitive 
function, blood pressure, anthropometry and medication. 

Each participant completed an interview and clinical examination 
in approximately 40 ± 23 minutes. The responses were recorded by 
a trained investigator who administered the questionnaire to the 
participant, maintaining privacy. Clear instructions were given to the 
participants for each step as per the standard protocol. If participant 
failed to understand instructions, the investigator demonstrated the 
procedure. 

Definitions and measurements

Cognitive function: Persons with cognitive impairment had 
trouble with verbal recall, basic arithmetic, and concentration. We 
measured orientation, registration, attention and calculation, recall and 
language and praxis using Mini Mental State Examination (MMSE) 
scale [26].

We classified cognitive impairment and dementia based on Mini 
Mental State Examination (MMSE): as a score<24 was defined as 
cognitive function impairment; scores<21 was defined as dementia 
while scores between 24 - 30 implied no cognitive impairment, 18 - 23 
as mild cognitive impairment and 0 - 17 as severe cognitive impairment 
[27,28] 

Depression: Depression was measured using Geriatric Depression 
Scale (GDS) (15point scale) [29]. Subjects scoring > 5 were defined as 
having depressive symptoms. 

Quality of sleep: Quality of sleep was measured by Pittsburgh 
Sleep Quality Index (PSQI). subjects having scores > 5 were categorised 
having poor sleep quality [30].

Activities of daily living (ADL): Activities of daily living (ADLs) 
included difficulty in walking across a small room, bathing, eating, 
dressing, moving in and out of bed and using toilet. If the participant 
had difficulty in performing one or more out of these six activities 
without assistance was considered to have difficulty in ADL [31].

Poor hearing and vision: Hearing was defined as poor in a person 
who self-reported poor hearing or complete deafness. Vision was 
described as self-reported, poor or very poor vision.

Anthropometry: Height was measured in centimetres using 
Seca 214 stadiometer (Seca, Hanover, MD). Weight was measured 
in kilograms and grams using a Seca digital platform scale (Seca 813 
Digital scale) with very light clothing. Waist circumference and hip 
circumference was measured for each participant using a non-flexible 
fibreglass tape to nearest 1 mm. A single thin layer of clothing was 
allowed during hip circumference measurements in view of local 
dressing norms in order not to violate the dignity of the participants. 
Waist hip ratio and BMI (kg/m2) was calculated.

Blood pressure: Resting blood pressure and heart rate measured 
seated participants after an initial resting period of 5 minutes. 
Systolic  and diastolic blood pressure was recorded in the left arm in 
sitting position, using digital monitor, Omron Hem-705 (Omron 
Healthcare, Inc., Lake Forest, IL). An average of two readings was taken 
as the final systolic or diastolic blood pressure of the individual.

Statistical methods

We analysed data using SPSS 21.0 (SPSS Inc., Chicago, IL, USA). 

We reported characteristics and correlates of cognitive impairment 

and no cognitive impairment among subjects as mean (± standard 

deviation, SD) and proportions. Categorical variables were compared 

using chi-square test and continuous variables by t-test. The variables 

which were statistically significant (p<0.05) on univariate analysis 

were considered for multivariate model and adjusted to age and sex. 

Specifically, we entered sex, age (per 1 SD increase), weight (per 1 SD 

increase), waist circumference (per 1 SD increase), hip circumference 

(per 1 SD increase), marital status, education, self-reported health 

status, depression, activities of daily living (ADL) and bed ridden 

in the multivariate model. For continuous variables we expressed 

OR with 95% confidence limits (95% CI) into per 1 SD increase. We 

excluded difficulty in moving around from the model, as it was highly 

collinear with ADL. Backward logistic regression was performed 

(employing deletion of each variable using a chosen model comparison 

criterion, deleting the variable with poor fit for model improvement 

and repeating this process until no further improvement was possible) 

for multivariate analysis to get final set of the independent risk factor 

variables. The variables having p<0.05 (considered significant) were 

reported as independent risk factors of cognitive impairment. The 

results of logistic regression were reported as odds ratios (OR) with 

95% confidence interval (95% CI). 

Results

Background characteristics of population

52% of the respondents were men. There was no difference in ages 
of women and men. (Table 1) Women were significantly more non-
educated and living single than men. Their mean height weight, waist 
circumference and BMI were significantly different than men (p<0.05). 

Prevalence of cognitive impairment

Total prevalence of cognitive impairment was 10%. Cognitive 
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impairment was greater among women (6%) than men (4%) (p=0.06). 
The mean MMSE score was greater for men compared with women 
although the difference was not significant. Prevalence of dementia 
(MMSE score<21) was 4%; all were women.

Co-variates of cognitive impairment

Upon univariate analysis of participants stratified by status of 
cognition, elderly having cognitive impairment were significantly older, 

Table 1: Baseline demographic characteristics of the study population. 

Characteristics 
Men (% or mean + SD)

(N = 52)

Women (% or mean + SD)

(N = 48)

Total (% or mean + SD)

(N=100)
P value

Age (years) (mean)* 70.92 + 6.76 68.93 + 7.30 69.97 + 7.06 0.16

No schooling (%) 3.8 22.9 13.0 0.005

Marital status (living single) (%) 7.7 31.2 19.0 0.003

Joint family (%) 57.7 60.0 59.0 0.47

Height (cm) (mean)* 164.30 + 11.00 144.25 + 15.06 154.58 + 16.49 <0.001
Weight (kg) (mean)* 70.43 + 11.88 62.33 + 12.03 66.50 + 12.57 0.001

Body mass index (kg/m2) (mean)* 26.15 + 4.10 30.90 + 8.18 28.45 + 6.81 <0.001
Waist circumference (cm) (mean)* 93.58 + 8.54 84.98 + 11.31 89.40 + 10.83 <0.001
Hip circumference (cm) (mean)* 101.73 + 8.30 103.27 + 10.67 102.4 + 9.51 0.42

Currently working (%) 3.8 2.1 3.0 0.53

Cognitive function score (MMSE) (mean)* 27.94 + 2.44 26.83 + 3.44 27.41 + 3.00 0.06

Table 2:  Characteristics of men and women by status of cognitive function impairment. 

Characteristics (correlates)
No Cognitive impairment

(% or mean + SD) (n=90)

Cognitive impairment

(% or mean + SD) (n= 10)
P value

Univariate analysis of demographic characteristics in relation to cognitive impairment 

Age (years) (mean)* 69.23 + 6.72 76.60 + 7.55 0.001

Height (cm) (mean)* 154.92 + 16.48 151.51 + 17.13 0.53

Weight (kg) (mean)* 67.59 + 12.29 56.82 + 11.29 0.009

Body mass index (kg/m2) (mean)* 28.80 + 6.68 25.33 + 7.55 0.12

Waist circumference (cm) (mean)* 90.24 + 10.56 82.00 + 10.98 0.02

Hip circumference (cm) (mean) 103.21 + 9.22 95.90 + 9.99 0.02

Marital status (living single) (%) 15.0 50.0 0.02

No schooling (%) 8.9 50.0 0.003

Joint family (%) 38.9 60.0 0.17

Not Currently working (%) 96.7 100 0.72

Univariate analysis of medical history and comorbidities in relation to cognitive impairment 

Smoking (%) 8.9 20.0 0.26

Alcohol (%) 16.7 0.0 0.18

Self-reported health status (poor) (%) 56.7 90.0 0.03

Knee pain (self-reported) (%) 36.7 60.0 0.13

Poor Vision (%) 22.2 30.0 0.41

Poor Hearing (%) 16.7 40.0 0.09

Osteoarthritis (self-reported) (%) 42.2 60.0 0.22

Stroke (self-reported) (%) 4.4 20.0 0.10

Hypertension (self-reported) (%) 58.9 70.3 0.37

Hypertension (self-reported / measured high blood 
pressure) (%)

68.9 70.0 0.62

Myocardial Infarction (self-reported) (%) 22.2 10.0 0.33

Angina (self-reported) (%) 24.2 10.0 0.27

Cardiovascular disease (all) (%) 35.5 20.0 0.27

Asthma (self-reported) (%) 6.7 20.0 0.18

Diabetes (%) 41.1 50.0 0.41

Depression (GDS-15 point scale) (> 5) (%) 20.0 50.0 0.04

Systolic Blood pressure (mmHg)(mean)* 134.36 + 19.99 139.00 + 13.83 0.47

Diastolic blood pressure (mmHg)(mean)* 78.26 + 10.47 72.00 + 5.27 0.06

Univariate analysis of Functional disabilities in relation to cognitive impairment

Activities of Daily Living (ADL) (% with difficulty) 31.1 70.0 0.02

Bed ridden (past 6 months) (%) 10.0 60.0 0.001

Difficulty in moving around (across room) (%) 27.8 70.0 0.01

Body aches or pains (obstructing daily life work) (%) 23.3 50.0 0.07

Difficulty in self-care (%) 6.0 20.7 0.18

Low physical activity (no exercise/no sports) (%) 44.4 50.0 0.49

Quality of sleep (PSQI) (% with poor sleep quality) 34.4 30.0 0.50
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lighter in weight, and had lower waist and hip circumference compared 
with elderly having no impairment. More elderly with cognitive 
impairment had no education and were living alone compared with 
those having no impairment (p<0.05). (Table 2) Self-reported health 
was significantly poor among those with cognitive impairment; so 
was depression (p<0.05). Elderly having cognitive impairment had 
significantly more difficulty in ADL, difficulty in mobility and were 
bedridden since past 6 months compared with those not having 
cognitive impairment (Table 2).

Logistic regression identified age, no schooling and bedridden for 
past 6 months as independent correlates in this population. Age per SD 
increase augmented the risk of cognitive impairment by nearly 3 folds 
(OR: 2.86, 95% CI: 1.19-6.90), no schooling by 8 folds (OR: 8.73, 95% 
CI: 1.32-57.47), while being bedridden for past six months or more was 
positively associated nearly 26 folds (OR: 25.95, 95% CI: 3.73-180.37) 
with cognitive impairment (Table 3).

Discussion

The present study reported a cognitive impairment prevalence 
of 10% among Indian elders. The range of cognitive impairment has 
been reported between 3-19% in different parts of the world [32]. Our 
prevalence rates are lower compared with the US (22%, among > 71 
years-olds) [33], Finland (26%, among 68-78 years-olds) [34], Spain 
(19%, among >65 years-olds) [35], China (30%, among >80 years-olds) 
[36] and Australia (33%, among 70-79 years- olds) [37]; much lower 
than Malaysia (68%) [38]; and higher than Iran (2.8%) [39]. 

A study on North Indian urban elderly reported a prevalence 
rate of 8.8%, [40] quite similar to ours. In a comparable South Indian 
study on elderly aged 65 years and above, the prevalence was reported 
to be 11.5%, conforming to our findings [41]. The Lucknow Elderly 
study reported a lower prevalence of 7.6%, using Cambridge Mental 
Disorders of the Elderly Examination-Revised tools in addition to 
MMSE for cognitive impairment measurement [21]. Elsewhere, 
a South African study reported cognitive impairment prevalence 
similar to ours (9%) among elderly aged 60 years and above. However, 
the tools used for cognitive function assessment were different [42]. 
Another study from Nigeria also reported 6.3% prevalence of cognitive 
impairment at baseline while at subsequent follow up after two years, 
16% of the cognitively impaired developed dementia, while 58% 
remained cognitive impaired [43]. A systematic review of literature 
from Europe showed the prevalence to vary between 8-34%, the data 
however, included diverse ethnic populations [44]. 

Cognitive impairment in the present study was more among 
women compared with men. This difference of prevalence in genders 
has been reported by several other studies earlier [45,46], and attributed 
to survival bias among women who have mild cognitive impairment, 
when compared with men who have severe impairment and dementia. 

Some have also attributed disadvantage among elderly women due to 
reduction in estrogen levels leading to greater cognitive decline than 
men [47].

Higher age, no schooling and bedridden for past six months were 
the independent correlates of cognitive impairment in this study. 
Previous literature has shown a positive association of cognitive decline 
with increasing age, similar to our findings, which is physiologically 
plausible. Sengupta [40], and Maity [48] reported increasing age as 
a correlate for cognitive impairment among Indian elders. Several 
other studies have confirmed our finding of age being associated with 
cognitive decline [33,45,49]. Prior studies which reported age related 
cognitive impairment in older people, put forth the argument that older 
population already had underlying co-morbidities, like hypertension, 
diabetes mellitus, stroke, and cardiovascular disease that made them 
prone to get early onset dementia or cognitive impairment. Our data 
did not show a significant association of cognitive impairment with 
these variables. Others attributed cognitive impairment to age-related 
decreased brain volume, loss of myelin integrity, cortical thinning, and 
impaired secretion of neurotransmitters such as serotonin [50]. 

Illiteracy also had been shown to be significantly associated with 
cognitive impairment among elderly, similar to our finding. Khairiah 
[38] reported elderly with no education to have 6 fold odds for 
cognitive impairment among Malay population of mixed ethnicity. 
Illiteracy was earlier found to be independently associated among 
the North Indian elderly population as well [40]. Several others have 
also similarly shown illiteracy or no formal education to be associated 
with cognitive impairment and increased risk of dementia [49,51-53]. 
Prevalence of dementia decreases with increasing educational level, 
as observed in one systematic review which showed 2 folds dementia 
risk among subjects with low schooling (95% CI: 2.06-3.33) compared 
to subjects with higher educational level [54]. Brucki [55] has argued 
that illiteracy presents many factors that may be correlated to higher 
prevalence of dementia among illiterates including low cognitive 
reserve, poor control of cerebrovascular disease risk factors, difficulties 
in cognitive evaluation, and poor adaptation of neuropsychological 
tests. This review also highlighted that multiple factors related to 
illiteracy that included confounders and use of semantic relation 
for retention, among others were commonly found to be associated 
with poor performance on cognitive impairment measurement tools. 
Additionally it has been theorized that, having fewer years of formal 
education is associated with lower socioeconomic status [56], which in 
turn may increase one’s likelihood of experiencing poor nutrition and 
decrease their ability to afford health care or medical treatments, such 
as treatments for cardiovascular risk factors.

Our study reported independent association of bedridden status 
of elderly with cognitive decline. Amongst the very few studies that 
studied mobility status of participants, a study from Brazil reported 
bedridden or wheelchair-using elderly participants to have significant 
association with cognitive impairment, upon univariate analysis [57]. 
Another Brazilian study on assessment of institutionalized elderly 
people who had falls, reported the majority of them were vulnerable, 
with a significant dependence for activities of daily living (55.07%), 
impaired cognition (91.1%) and impaired physical mobility (88.4%) 
[58]. Inouye [59] designed a predictive model for functional decline in 
elderly that included cognitive impairment, functional decline and low 
social activity, that predicted 19% to 41% risk of hospitalization, thus 
underlining the strong association between these factors. 

We reported a positive association with living single on univariate 
analysis. Ren [36] and Sengupta [40] have also shown cognitive decline 

Risk factors Odds ratio (OR)
95% Confidence Interval (CI)

Lower Upper

Age (per 1 SD increase) * 2.86 1.19 6.90

No schooling* 8.73 1.32 57.47

Bed ridden (past 6 months)** 25.95 3.73 180.37

Variables in the model: Sex, age (per 1 SD increase), weight (per 1 SD increase), 
waist circumference (per 1 SD increase), hip circumference (per 1 SD increase), 
marital status, education, self-reported health status, depression, activities of daily 
living (ADL) and bed ridden. 
*p<0.05; **p=0.001, *t test statistics

Table 3: Logistic regression analysis for predicting independent risk factors of 
cognitive impairment.
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to be associated with living single among elderly in China and India 
respectively. The DERIVA study, on the contrary did not find such 
association among Spanish elders [35]. Living single leads to faster 
cognitive decline because of its possible association with depression 
and lesser social engagements [60]. Moreover, neuro-pathological 
pathways for loneliness and cognitive impairment also exist [61]. These 
associations however, offer no information for clarifying whether the 
current situation is a consequence of or a risk factor for the development 
of cognitive decline.

We found an association of cognitive impairment with ADLs which 
was not an independent correlate upon logistic regression. Literature 
abounds on the association of ADLs and cognitive impairment since 
the ability to perform ADLs and IADLs is dependent upon cognitive 
(e.g., reasoning, planning), motor (e.g., balance, dexterity), and 
perceptual (including sensory) abilities [62]. There is also the important 
distinction of the individual’s ability to complete the task (physical and/
or cognitive ability) versus the ability to recognize that the task needs to 
be done without prompting (cognitive ability). Research has previously 
shown that the ability to complete ADLs is typically well preserved in 
mild-to-moderate cognitive impairment. Jefferson and colleagues [63] 
reported no differences in ADL functioning between individuals with 
mild cognitive impairment and those with no cognitive impairment. 
Helvik [64] reported associations of more severe dementia with 
poorer ADL functioning among prospectively followed nursing home 
residents. Chaves [65] however, showed significant association between 
mild cognitive impairment and difficulties in ADL among Brazilian 
elders aged 65 years and above. These associations may heavily be 
dependent on the assessment scales in mild cognitive impairment [66]. 
Moreover, propositions indicate a hierarchy in functional decline of 
ADLs as cognition worsens. Katz and colleagues [67] proposed that 
the basic activities learned last in early development were the first to 
decline as cognition deteriorated. An analysis of such effect of cognitive 
impairment was beyond the scope of this communication. 

We reported significant correlation between cognitive impairment 
among elders and age, living single, poor self- reported health, 
depression, currently bedridden, having difficulty in moving around, 
having multiple aches and pains, and deceased mobility. Poor self- 
rated health, found associated to cognitive impairment in this study, 
has been shown to be positively associated earlier [68]. It has been 
argued that elders with poor cognitive functions are less alert and 
aware towards their general health and appearance, leading to multiple 
minor health problems among them.

Body weight, waist circumference and hip circumference were 
significantly higher among elders with no cognitive impairment 
compared with those having cognitive impairment upon univariate 
analysis. Our finding of lower BMI among the cognitive impaired 
supports the theory of “obesity paradox” reported by the very few studies 
earlier [69]. Prospective studies so far from American [70], Italian [71] 
and Korean elders [72] have shown this association between lower 
BMI and less cognitive function or decline. Indian elderly population 
is unique in having central obesity in spite of low BMI [73]. While 
association with high waist hip ratio has been reported significantly by 
many in Western populations [74], the reasons for inverse association 
of anthropometric parameters with cognitive impairment in our elderly 
remain unclear. However, the effect of our comparatively small sample 
size on the results cannot be ruled out. This rare finding of low BMI 
and other anthropometric parameters in Indian elderly population 
indicates that risk factors of cognitive impairment in Indian urbans 

are probably different and guides us to propose different risk reduction 

strategies for preventing cognitive impairment among elderly, with 

special focus on nutrition and muscle strength, both of which have 

proven benefits on cognition. 

We also found an association of pain and cognitive impairment 

in this population, which disappeared on multivariate analysis. 

Association of generalised aches and pains with cognition is ill 

described, but it seems more though an indirect association as a 

consequence of increasing age and general debility where it may co-

occur with or exacerbate cognitive impairment related to ageing 

associated brain changes [75]. Pain in older adults may lead to poorer 

cognitive function because the presence of pain may require attention 

and may compete for limited resources [76]. Lau-Ting [77], Brody [78], 

and Roy [79] have shown such association earlier among rural elderly 

and discussed that this association is accounted for by underestimation 

and under-treatment by health care teams. Additionally, it has also 

been theorized that most cognitive impairment studies used verbal 

self-report as a measure of pain, which could be impacted by both 

memory loss and dysphasia occurring commonly in dementia, leading 

to underreporting of pain [80].

We found significant association between decreased mobility and 

cognitive impairment. Inzitari [81] described temporal associations 

between cognitive impairment and mobility disability among Italian 

elderly. It has been theorized that cognitive abilities are crucial for 

ongoing planning, decision-making and monitoring of movements 

necessary for successful mobility [82].

Strengths and Limitations

This study has some strength and significance. Firstly, it was based 
in a multidimensional theoretical model, enabling the identification of 
association of cognitive impairment with multiple factors including 
biological and psychological correlates, and geriatric syndromes 
such as pains and mobility disability. Secondly, it was one of the first 
population-based studies for cognitive impairment among urban older 
people in South India.

The main limitation was the small sample size that prevented us 
from generalising the findings with sufficient power. Post hoc power 
for prevalence however, was 90% (calculated using SPSS 21) using 
representative population findings from the US [33]. Some of the 
findings are not entirely comparable with international literature due 
to diverse yet unique ethnic and cultural setting in South India.

Conclusion

Cognitive impairment prevalence was low in our urban elderly 
population than published reports from western countries. Prevalence 
among women was comparable with Western rates. Anthropometric 
measurements (weight, waist and hip circumference) on the lower side 
were associated with cognitive impairment indicating obesity paradox 
in our population. Increasing age, lack of schooling and bedridden 
for past six months were independently associated factors in our 
population. The increasing longevity as well as burden of geriatric 
problems may contribute to increase in cognitive impairment in near 
future. There is an urgent need of in-depth understanding of modifiable 
factors for cognitive impairment to halt the progression of cognitive 
impairment among elderly individuals.

References

1. United Nations (2002) World population ageing, 1950-2050. United Nations. 
Department of Economic and Social Affairs, New York, USA.

2. Mirkin B, Weinberger MB (2015) The Demography of Population Ageing. pp: 
41-48.

http://www.un.org/esa/population/publications/worldageing19502050/
http://www.un.org/esa/population/publications/worldageing19502050/
http://www.un.org/esa/population/publications/bulletin42_43/weinbergermirkin.pdf
http://www.un.org/esa/population/publications/bulletin42_43/weinbergermirkin.pdf


Citation: Konda PR, Sharma PK, Gandhi AR, Ganguly E (2018) Correlates of Cognitive Impairment among Indian Urban Elders. J Gerontol Geriatr 

Res 7: 489. doi:10.4172/2167-7182.1000489

Page  6  of 7

Volume 7 • Issue 6 • 1000489J Gerontol Geriatr Res, an open access journal
ISSN: 2167-7182

3. Government office for Science (nd) Future of an ageing population. 

4. Peters R (2006) Ageing and the brain. Postgrad Med J 82: 84-88.

5. Deary IJ, Corley J, Gow AJ, Harris SE, Houlihan LM, et al. (2009) Age-
associated cognitive decline. British Medical Bulletin 92: 135-152.

6. Glisky EL (2007) Changes in cognitive function in human aging. In brain aging: 
Models, methods, and mechanisms. CRC Press, Boca Raton FL, USA. pp: 3-20.

7. Rubin EH, Storandt M, Miller JP, Kinscherf DA, Grant EA, et al. (1998) A 
prospective study of cognitive function and onset of dementia in cognitively 
healthy elders. Arch Neurol 55: 395-401.

8. Montero-Odasso M, Verghese J, Beauchet O, Hausdorff JM (2012) Gait and 
cognition: a complementary approach to understanding brain function and the 
risk of falling. J Am Geriatr Soc 60: 2127-2136.

9. Muir SW, Gopaul K, Montero- Odasso MM (2012) The role of cognitive 
impairment in fall risk among older adults: A systematic review and meta-
analysis. Age Ageing 41: 299-308.

10. Guo Y, Sun T, Wang X, Li S, Liu Z (2014) Cognitive impairment and 1-year 
outcome in elderly patients with hip fracture. Med Sci Monit 20: 1963-1968.

11. Asmar AM, Domingues DJM, Costa FL, Correa DR (2013) Frailty and cognitive 
impairment among community-dwelling elderly. Arq Neuro-Psiquiatr 71: 362-
367.

12. Pimenta FAP, Bicalho MAC, Romano-Silva MA, Moraes EN, Rezende NA 
(2013) Chronic diseases, cognition, functional decline, and the Charlson index 
in elderly people with dementia. Rev Assoc Med Bras 59: 326-334.

13. Fillit H, Nash DT, Rundek T, Zuckerman A (2008) Cardiovascular risk factors 
and dementia. Am J Geriatr Pharmacother 6: 100-118.

14. Nguyen JCD, Killcross AS, Jenkins TA (2014) Obesity and cognitive decline: 
Role of inflammation and vascular changes. Front Neurosci 8: 375.

15. Callahan CM, Hendrie HC, Tierney WM (1995) Documentation and evaluation 
of cognitive impairment in elderly primary care patients. Ann Intern Med 122: 
422-429.

16. Birkenhäger WH, Forette F, Seux ML, Wang JG, Staessen JA (2001) Blood 
pressure, cognitive functions, and prevention of dementias in older patients 
with hypertension. Archives of Internal Medicine 161: 152-156.

17. Harrington F, Saxby BK, McKeith IG, Wesnes K, Ford GA (2000) Cognitive 
performance in hypertensive and normotensive older subjects. Hypertension 
36: 1079-1082.

18. Harms MP, Colier WN, Wieling W, Lenders JW, Secher NH, et al. (2000) 
Orthostatic tolerance, cerebral oxygenation, and blood velocity in humans with 
sympathetic failure. Stroke 31: 1608-1614.

19. Novak V, Novak P, Spies JM, Low PA (1998) Autoregulation of cerebral blood 
flow in orthostatic hypotension. Stroke 29: 104-111.

20. Laurin D, Verreault R, Lindsay J, MacPherson K, Rockwood K (2001) Physical 
activity and risk of cognitive impairment and dementia in elderly persons. Arch 
Neurol 58: 498-504.

21. Tiwari SC, Tripathi RK, Kumar A, Kar AM, Singh R, et al. (2014) Prevalence 
of psychiatric morbidity among urban elderlies: Lucknow elderly study. Indian 
Journal of Psychiatry 56: 154-160.

22. Brookshire RH, McNeil MR (2015) Dementia. In introduction to Neurogenic 
Communication Disorders (8th edn). Elsevier, Missouri, USA.

23. World Health Organization (2010) SAGE survey programme.

24. Simonsick EM, Newman AB, Nevitt MC, Kritchevsky SB, Ferrucci L, et al. (2001) 
Measuring higher level physical function in well-functioning older adults: Expanding 
familiar approaches in the Health ABC study. The Journals of Gerontology. Series 
A, Biological Sciences and Medical Sciences 56: M644-649.

25. Singh T, Sharma PK, Jammy GR, Cauley JA, Bunker CH, et al. (2017) Design 
of the Mobility and Independent Living in Elders Study: An older adult cohort in 
rural India. Geriatrics & Gerontology International 17: 31-40.

26. Folstein MF, Folstein SE, McHugh PR (1975) Mini-mental state. A practical 
method for grading the cognitive state of patients for the clinician. J Psychiatr 
Res 12: 189-198.

27. Tombaugh TN, McIntyre NJ (1992) The mini-mental state examination: A 
comprehensive review. J Am Geriatr Soc 40: 922-935.

28. Petersen RC (2004) Mild cognitive impairment as a diagnostic entity. J Intern 
Med 256: 183-194.

29. Yesavage JA, Sheikh JI (1986) Geriatric Depression Scale (GDS): Recent 
evidence and development of a shorter version. Clinical gerontologist 5: 165-173.

30. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ (1989) The 
Pittsburgh Sleep Quality Index: A new instrument for psychiatric practice and 
research. Psychiatry Res 28: 193-213.

31. Katz S (1983) Assessing self-maintenance: Activities of daily living, mobility, 
and instrumental activities of daily living. Journal of the American Geriatrics 
Society 31: 721-727.

32. Gauthier S, Reisberg B, Zaudig M, Petersen RC, Ritchie K, et al. (2006) Mild 
cognitive impairment. Lancet 367: 1262-70.

33. Plassman BL, Langa KM, Fisher GG, Heeringa SG, Weir DR, et al. (2008) 
Prevalence of Cognitive Impairment without Dementia in the United States. 
Ann Intern Med 148: 427-434.

34. Hanninen T, Koivisto K, Reinikainen KJ, Helkala EL, Soininen H, et al. (1996) 
Prevalence of ageing-associated cognitive decline in an elderly population. Age 
and Ageing 25: 201-205.

35. Rodríguez-Sánchez E, Mora-Simón S, Patino-Alonso MC, García-García R, 
Escribano-Hernández A, et al. (2011) Prevalence of cognitive impairment in 
individuals aged over 65 in an urban area: DERIVA study. BMC Neurology 
11: 147.

36. Ren L, Zheng Y, Wu L, Gu Y, He Y, et al. (2018) Investigation of the prevalence 
of Cognitive Impairment and its risk factors within the elderly population in 
Shanghai, China. Scientific Reports 8: 3575.

37. Low LF, Brodaty H, Edwards R, Kochan N, Draper B, et al. (2004) The prevalence 
of ‘cognitive impairment no dementia’ in community-dwelling elderly: A pilot study.  
Australian & New Zealand Journal of Psychiatry 38: 725-731.

38. Khairiah K, Mooi CS, Hamid TA (2016) Prevalence and factors associated with 
mild cognitive impairment on screening in older Malaysians. Dusunen-Adam: 
The Journal of Psychiatry and Neurological Sciences 29: 298-306. 

39. Rashedi V, Rezaei M, Gharib M (2014) Prevalence of Cognitive Impairment in 
Community-Dwelling Older Adults. Basic and Clinical Neuroscience 5: 28-30.

40. Sengupta P, Benjamin AI, Singh Y, Grover A (2014) Prevalence and correlates 
of cognitive impairment in a north Indian elderly population. WHO South-East 
Asia J Public Health 3: 135-143.

41. Shaji S, Bose S, Verghese A (2005) Prevalence of dementia in an urban 
population in Kerala, India. Br J Psychiatry 186: 136-140.

42. Clausen T, Romoren M (2005) Chronic disease in Botswana. J Ageing 9: 455-467.

43. Baiyewu O, Unverzagt FW, Ogunniyi A, Hall KS, Gureje O, et al. (2002) 
Cognitive impairment in community-dwelling older Nigerians: Clinical correlates 
and stability of diagnosis. Eur J Neurol 9: 573-580.

44. Adelman S, Blanchard M, Livingston G (2009) A systematic review of the 
prevalence of and covariates of dementia or relative cognitive impairment in 
the older African-Caribbean population in Britain. Int J Geriatr Psychiatry 24: 
657-665.

45. Anderson TM, Sachdev PS, Brodaty H, Trollor JN, Andrews G (2007) Effects of 
socio-demographic and health variables on Mini-Mental State Exam scores in 
older Australians. Am J Geriatr Psychiatry 15: 467-476.

46. Van Hooren SA, Valentijn AM, Bosma H, Ponds RW, Van Boxtel MP, et al. 
(2007) Cognitive functioning in healthy older adults aged 64-81: A cohort study 
into the effects of age, sex, and education. Neuropsychol Dev Cogn B Aging 
Neuropsychol Cogn 14: 40-54.

47. Laws KR, Irvine K, Gale TM (2016) Sex differences in cognitive impairment in 
Alzheimer’s disease. World J psychiatry 6: 54-65.

48. Maity M, Mukhopadhyay B (2014) Cognitive health of the elderly. J Psychol Clin 
Psychiatry 1: 00001.

49. Alkhunizan M, Alkhenizan A, Basudan L (2018) Prevalence of mild cognitive 
Impairment and dementia in Saudi Arabia: A community-based study. Dement 
Geriatr Cogn Disord Extra 8: 98-103.

50. Patel RM, Singh US (2018) Prevalence study of cognitive impairment and its 
associated sociodemographic variables using mini-mental status examination 
among elderly population residing in field practice areas of a medical college. 
Indian J Community Med 43: 113-116.

https://www.ageing.ox.ac.uk/files/Future_of_Ageing_Report.pdf
https://doi.org/10.1136/pgmj.2005.036665
https://doi.org/10.1093/bmb/ldp033
https://doi.org/10.1093/bmb/ldp033
http://dx.doi.org/10.1201/9781420005523.sec1
http://dx.doi.org/10.1201/9781420005523.sec1
https://doi.org/10.1001/archneur.55.3.395
https://doi.org/10.1001/archneur.55.3.395
https://doi.org/10.1001/archneur.55.3.395
https://doi.org/10.1111/j.1532-5415.2012.04209.x
https://doi.org/10.1111/j.1532-5415.2012.04209.x
https://doi.org/10.1111/j.1532-5415.2012.04209.x
https://doi.org/10.1093/ageing/afs012
https://doi.org/10.1093/ageing/afs012
https://doi.org/10.1093/ageing/afs012
https://doi.org/10.12659/MSM.892304
https://doi.org/10.12659/MSM.892304
https://doi.org/10.1590/0004-282X20130039
https://doi.org/10.1590/0004-282X20130039
https://doi.org/10.1590/0004-282X20130039
https://doi.org/10.1016/j.ramb.2013.02.002
https://doi.org/10.1016/j.ramb.2013.02.002
https://doi.org/10.1016/j.ramb.2013.02.002
https://doi.org/10.1016/j.amjopharm.2008.06.004
https://doi.org/10.1016/j.amjopharm.2008.06.004
https://dx.doi.org/10.3389%2Ffnins.2014.00375
https://dx.doi.org/10.3389%2Ffnins.2014.00375
https://doi.org/10.7326/0003-4819-122-6-199503150-00004
https://doi.org/10.7326/0003-4819-122-6-199503150-00004
https://doi.org/10.7326/0003-4819-122-6-199503150-00004
https://doi.org/10.1001/archinte.161.2.152
https://doi.org/10.1001/archinte.161.2.152
https://doi.org/10.1001/archinte.161.2.152
https://www.ahajournals.org/doi/10.1161/hyp.36.6.1079
https://www.ahajournals.org/doi/10.1161/hyp.36.6.1079
https://www.ahajournals.org/doi/10.1161/hyp.36.6.1079
https://doi.org/10.1161/01.STR.31.7.1608
https://doi.org/10.1161/01.STR.31.7.1608
https://doi.org/10.1161/01.STR.31.7.1608
https://doi.org/10.1161/01.str.29.1.104
https://doi.org/10.1161/01.str.29.1.104
https://doi.org/10.1001/archneur.58.3.498
https://doi.org/10.1001/archneur.58.3.498
https://doi.org/10.1001/archneur.58.3.498
https://doi.org/10.4103/0019-5545.130496
https://doi.org/10.4103/0019-5545.130496
https://doi.org/10.4103/0019-5545.130496
http://www.who.int/healthinfo/systems/sage
https://doi.org/10.1093/gerona/56.10.m644
https://doi.org/10.1093/gerona/56.10.m644
https://doi.org/10.1093/gerona/56.10.m644
https://doi.org/10.1093/gerona/56.10.m644
https://doi.org/10.1111/ggi.12668
https://doi.org/10.1111/ggi.12668
https://doi.org/10.1111/ggi.12668
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
http://dx.doi.org/10.1111/j.1532-5415.1992.tb01992.x
http://dx.doi.org/10.1111/j.1532-5415.1992.tb01992.x
https://doi.org/10.1111/j.1365-2796.2004.01388.x
https://doi.org/10.1111/j.1365-2796.2004.01388.x
http://psycnet.apa.org/doi/10.1300/J018v05n01_09
http://psycnet.apa.org/doi/10.1300/J018v05n01_09
https://pdfs.semanticscholar.org/6889/e5a22598521d8af5bbc50d5dd44b2cde92a4.pdf
https://pdfs.semanticscholar.org/6889/e5a22598521d8af5bbc50d5dd44b2cde92a4.pdf
https://pdfs.semanticscholar.org/6889/e5a22598521d8af5bbc50d5dd44b2cde92a4.pdf
https://doi.org/10.1111/j.1532-5415.1983.tb03391.x
https://doi.org/10.1111/j.1532-5415.1983.tb03391.x
https://doi.org/10.1111/j.1532-5415.1983.tb03391.x
https://doi.org/10.1016/S0140-6736(06)68542-5
https://doi.org/10.1016/S0140-6736(06)68542-5
https://doi.org/10.1186/1471-2377-11-147
https://doi.org/10.1186/1471-2377-11-147
https://doi.org/10.1186/1471-2377-11-147
https://doi.org/10.1186/1471-2377-11-147
https://doi.org/10.1038/s41598-018-21983-w
https://doi.org/10.1038/s41598-018-21983-w
https://doi.org/10.1038/s41598-018-21983-w
https://doi.org/10.1080/j.1440-1614.2004.01451.x
https://doi.org/10.1080/j.1440-1614.2004.01451.x
https://doi.org/10.1080/j.1440-1614.2004.01451.x
https://doi.org/10.5350/DAJPN2016290401
https://doi.org/10.5350/DAJPN2016290401
https://doi.org/10.5350/DAJPN2016290401
https://doi.org/10.4103/2224-3151.206729
https://doi.org/10.4103/2224-3151.206729
https://doi.org/10.4103/2224-3151.206729
https://doi.org/10.1192/bjp.186.2.136
https://doi.org/10.1192/bjp.186.2.136
https://doi.org/10.1046/j.1468-1331.2002.00434.x
https://doi.org/10.1046/j.1468-1331.2002.00434.x
https://doi.org/10.1046/j.1468-1331.2002.00434.x
https://doi.org/10.1002/gps.2186
https://doi.org/10.1002/gps.2186
https://doi.org/10.1002/gps.2186
https://doi.org/10.1002/gps.2186
https://doi.org/10.1097/JGP.0b013e3180547053
https://doi.org/10.1097/JGP.0b013e3180547053
https://doi.org/10.1097/JGP.0b013e3180547053
https://doi.org/10.1080/138255890969483
https://doi.org/10.1080/138255890969483
https://doi.org/10.1080/138255890969483
https://doi.org/10.1080/138255890969483
https://dx.doi.org/10.5498%2Fwjp.v6.i1.54
https://dx.doi.org/10.5498%2Fwjp.v6.i1.54
http://dx.doi.org/10.15406/jpcpy.2014.01.00001
http://dx.doi.org/10.15406/jpcpy.2014.01.00001
https://doi.org/10.1159/000487231
https://doi.org/10.1159/000487231
https://doi.org/10.1159/000487231
https://doi.org/10.4103/ijcm.IJCM_102_17
https://doi.org/10.4103/ijcm.IJCM_102_17
https://doi.org/10.4103/ijcm.IJCM_102_17
https://doi.org/10.4103/ijcm.IJCM_102_17


Citation: Konda PR, Sharma PK, Gandhi AR, Ganguly E (2018) Correlates of Cognitive Impairment among Indian Urban Elders. J Gerontol Geriatr 

Res 7: 489. doi:10.4172/2167-7182.1000489

Page  7  of 7

Volume 7 • Issue 6 • 1000489J Gerontol Geriatr Res, an open access journal
ISSN: 2167-7182

51. Paddick SM, Longdon A, Gray WK, Dotchin C, Kisoli A, et al. (2014) The 
association between educational level and dementia in rural Tanzania. Dement 
Neuropsychol 8: 117-125.

52. Ortiz GG, Arias-Merino ED, Flores-Saiffe ME, Velázquez-Brizuela IE, Macías-
Islas MA, et al. (2012) Prevalence of cognitive impairment and depression 
among a population aged over 60 years in the metropolitan area of Guadalajara, 
Mexico. Curr Gerontol Geriatr Res 175019.

53. Nitrini R, Bottino CM, Albala C, Custodio Capuñay NS, Ketzoian C, et al. (2009) 
Prevalence of dementia in Latin America: a collaborative study of population-
based cohorts. Int Psychogeriatr 21: 622-630.

54. Meng X, D’Arcy C (2012) Education and dementia in the context of the cognitive 
reserve hypothesis: A systematic review with meta-analyses and qualitative 
analyses. PLoS One 7: e38268.

55. Brucki SMD (2010) Illiteracy and dementia. Dement Neuropsychol 4: 153-157.

56. McDowell I, Xi G, Lindsay J, Tierney M (2007) Mapping the connections 
between education and dementia. J Clin Exp Neuropsychol 29: 127-141.

57. Andrade FLJP, Lima JMR, Fidelis KNM, Roig JJ, Lima KC (2017) Cognitive 
impairment and associated factors among institutionalized elderly persons 
in Natal, Rio Grande do Norte, Brazil. Rev. Bras. Geriatr. Gerontol., Rio de 
Janeiro 20: 186-196.

58. Reis KMC, Jesus CAC (2015) Cohort study of institutionalized elderly people: 
fall risk factors from the nursing diagnosis. Rev. Latino-Am. Enfermagem 23: 
1130-1138.

59. Inouye SK, Wagner DR, Acampora D, Horwitz RI, Cooney LM Jr, et al. (1993) 
A predictive index for functional decline in hospitalized elderly medical patients. 
J Gen Intern Med 8: 645-652.

60. Middleton LE, Yaffe K (2009) Promising strategies for the prevention of 
dementia. Archives of Neurology 66: 1210-1215.

61. Wilson RS, Boyle PA, James BD, Leurgans SE, Buchman AS, et al. (2015) 
Negative social interactions and risk of mild cognitive impairment in old age. 
Neuropsychology 29: 561-570.

62. Mlinac ME, Feng MC (2016) Assessment of Activities of daily living, self-care, 
and independence. Archives of Clinical Neuropsychology 31: 506-516.

63. Jefferson AL, Byerly LK, Vanderhill S, Lambe S, Wong S, et al. (2008) 
Characterization of activities of daily living in individuals with mild cognitive 
impairment. Am J Geriatr Psychiatry 16: 375-383.

64. Helvik AS, Engedal K, Benth JŠ, Selbæk G (2014) A 52-month follow-up of 
functional decline in nursing home resident’s degree of dementia contributes. 
BMC Geriatrics 14: 45.

65. Chaves GFS, Oliveira AM, Chaves JAS, Forlenza OV, Aprahamian I, et al. 
(2016) Assessment of impairment in activities of daily living in mild cognitive 
impairment using an individualized scale. Arquivos de Neuro-Psiquiatriavol 74: 
549-554.

66. Marshall GA, Amariglio RE, Sperling RA, Rentz DM (2012) Activities of daily 
living: where do they fit in the diagnosis of Alzheimer’s disease?. Neurodegener 
Dis Manag 2: 483-491.

67. Katz S, Ford AB, Moskowitz RB, Jackson BA, Jaffe MW (1963) Studies of 

illness in the aged, the index of ADL: A standardized measure of biological and 
psychosocial function. JAMA 185: 914-919.

68. Ocampo-Chaparro JM, Zapata-Ossa H De J, Cubides-Munévar ÁM, Curcio 
CL, Villegas J De D, et al. (2013) Prevalence of poor self-rated health and 
associated risk factors among older adults in Cali, Colombia. Colombia Médica: 
CM 44: 224-231.

69. Qizilbash N, Gregson J, Johnson ME, Pearce N, Douglas I, et al. (2015) BMI 
and risk of dementia in two million people over two decades: A retrospective 
cohort study. Lancet Diabetes Endocrinol 3: 431-436.

70. Alhurani RE, Vassilaki M, Aakre JA, Mielke MM, Kremers WK, et al. (2016) 
Decline in weight and incident mild cognitive impairment: Mayo Clinic study of 
ageing. JAMA Neurol 73: 439-446.

71. Tikhonoff V, Casiglia E, Guidotti F, Giordano N, Martini B, et al. (2015) Body fat 
and the cognitive pattern: a population-based study. Obesity 23: 1502-1510.

72. Joo SH, Yun SH, Kang DW, Hahn CT, Lim HK, et al. (2018) Body mass index 
in mild cognitive impairment according to age, sex, cognitive intervention, and 
hypertension and risk of progression to Alzheimer’s disease. Front Psychiatry 
9: 142.

73. Misra A, Chowbey P, Makkar BM, Vikram NK, Wasir JS, et al. (2009) Consensus 
statement for diagnosis of obesity, abdominal obesity and the metabolic 
syndrome for Asian Indians and recommendations for physical activity, medical 
and surgical management. J Assoc Physicians India 57: 163-70.

74. Rodriguez-Fernandez JM, Danies E, Martinez-Ortega J, Chen WC (2017) 
Cognitive decline, Body Mass Index, and waist circumference in community 
dwelling elderly participants. J Geriatr Psychiatry Neurol 30: 67-76.

75. Van der Leeuw G, Eggermont LHP, Shi L, Milberg WP, Gross AL, et al. (2016) 
Pain and Cognitive Function Among Older Adults Living in the Community. J 
Gerontol A Biol Sci Med Sci 71: 398-405.

76. Eccleston C, Crombez G (1999) Pain demands attention: A cognitive-affective 
model of the interruptive function of pain. Psychol Bull 125: 356-366.

77. Lau-Ting C, Phoon WO (1988) Aches and pains among Singapore elderly. 
Singapore Medical Journal 29: 164-167.

78. Brody EM, Kleban MH (1983) Day-to-day mental and physical health symptoms 
of older people: A report on health logs. The Gerontologist 23: 75-85.

79. Roy R, Thomas M (1986) A survey of chronic pain in an elderly population. Can 
Fam Physician 32: 513-516.

80. Huffman JC, Kunik ME (2000) Assessment and understanding of pain in 
patients with dementia. The Gerontologist 40: 574-581.

81. Inzitari M, Baldereschi M, Di Carlo A, Di Bari M, Marchionni N, et al. (2007) 
Impaired attention predicts motor performance decline in older community-
dwellers with normal baseline mobility: Results from the Italian Longitudinal 
Study on Aging (ILSA). J Gerontol A Biol Sci Med Sci 62: 837-843.

82. Buchman AS, Boyle PA, Leurgans SE, Barnes LL, Bennett DA (2011) 
Cognitive function is associated with the development of mobility impairments 
in community-dwelling elders. The American Journal of Geriatric Psychiatry 19: 
571-580.

https://dx.doi.org/10.1590%2FS1980-57642014DN82000006
https://dx.doi.org/10.1590%2FS1980-57642014DN82000006
https://dx.doi.org/10.1590%2FS1980-57642014DN82000006
http://dx.doi.org/10.1155/2012/175019
http://dx.doi.org/10.1155/2012/175019
http://dx.doi.org/10.1155/2012/175019
http://dx.doi.org/10.1155/2012/175019
https://doi.org/10.1017/S1041610209009430
https://doi.org/10.1017/S1041610209009430
https://doi.org/10.1017/S1041610209009430
https://dx.doi.org/10.1371%2Fjournal.pone.0038268
https://dx.doi.org/10.1371%2Fjournal.pone.0038268
https://dx.doi.org/10.1371%2Fjournal.pone.0038268
https://dx.doi.org/10.1590%2FS1980-57642010DN40300002
https://doi.org/10.1080/13803390600582420
https://doi.org/10.1080/13803390600582420
http://dx.doi.org/10.1590/1981-22562017020.160151
http://dx.doi.org/10.1590/1981-22562017020.160151
http://dx.doi.org/10.1590/1981-22562017020.160151
http://dx.doi.org/10.1590/1981-22562017020.160151
https://dx.doi.org/10.1590%2F0104-1169.0285.2658
https://dx.doi.org/10.1590%2F0104-1169.0285.2658
https://dx.doi.org/10.1590%2F0104-1169.0285.2658
https://dx.doi.org/10.1007/BF02598279
https://dx.doi.org/10.1007/BF02598279
https://dx.doi.org/10.1007/BF02598279
https://doi.org/10.1001/archneurol.2009.201
https://doi.org/10.1001/archneurol.2009.201
https://doi.org/10.1037/neu0000154
https://doi.org/10.1037/neu0000154
https://doi.org/10.1037/neu0000154
https://doi.org/10.1093/arclin/acw049
https://doi.org/10.1093/arclin/acw049
https://doi.org/10.1097/JGP.0b013e318162f197
https://doi.org/10.1097/JGP.0b013e318162f197
https://doi.org/10.1097/JGP.0b013e318162f197
https://doi.org/10.1186/1471-2318-14-45
https://doi.org/10.1186/1471-2318-14-45
https://doi.org/10.1186/1471-2318-14-45
https://doi.org/10.1590/0004-282X20160075
https://doi.org/10.1590/0004-282X20160075
https://doi.org/10.1590/0004-282X20160075
https://doi.org/10.1590/0004-282X20160075
https://doi.org/10.2217/nmt.12.55
https://doi.org/10.2217/nmt.12.55
https://doi.org/10.2217/nmt.12.55
https://doi.org/10.1001/jama.1963.03060120024016
https://doi.org/10.1001/jama.1963.03060120024016
https://doi.org/10.1001/jama.1963.03060120024016
http://colombiamedica.univalle.edu.co/index.php/comedica/article/view/1362/2162
http://colombiamedica.univalle.edu.co/index.php/comedica/article/view/1362/2162
http://colombiamedica.univalle.edu.co/index.php/comedica/article/view/1362/2162
http://colombiamedica.univalle.edu.co/index.php/comedica/article/view/1362/2162
https://doi.org/10.1016/S2213-8587(15)00033-9
https://doi.org/10.1016/S2213-8587(15)00033-9
https://doi.org/10.1016/S2213-8587(15)00033-9
https://doi.org/10.1001/jamaneurol.2015.4756
https://doi.org/10.1001/jamaneurol.2015.4756
https://doi.org/10.1001/jamaneurol.2015.4756
https://doi.org/10.1002/oby.21114
https://doi.org/10.1002/oby.21114
https://dx.doi.org/10.3389%2Ffpsyt.2018.00142
https://dx.doi.org/10.3389%2Ffpsyt.2018.00142
https://dx.doi.org/10.3389%2Ffpsyt.2018.00142
https://dx.doi.org/10.3389%2Ffpsyt.2018.00142
http://www.japi.org/february_2009/R-1.html
http://www.japi.org/february_2009/R-1.html
http://www.japi.org/february_2009/R-1.html
http://www.japi.org/february_2009/R-1.html
https://doi.org/10.1177/0891988716686832
https://doi.org/10.1177/0891988716686832
https://doi.org/10.1177/0891988716686832
https://doi.org/10.1093/gerona/glv166
https://doi.org/10.1093/gerona/glv166
https://doi.org/10.1093/gerona/glv166
https://www.interruptions.net/literature/Eccleston-PB99.pdf
https://www.interruptions.net/literature/Eccleston-PB99.pdf
http://smj.sma.org.sg/2902/2902smj21.pdf
http://smj.sma.org.sg/2902/2902smj21.pdf
https://doi.org/10.1093/geront/23.1.75
https://doi.org/10.1093/geront/23.1.75
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC2327664&blobtype=pdf
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC2327664&blobtype=pdf
https://doi.org/10.1093/geront/40.5.574
https://doi.org/10.1093/geront/40.5.574
https://doi.org/10.1093/gerona/62.8.837
https://doi.org/10.1093/gerona/62.8.837
https://doi.org/10.1093/gerona/62.8.837
https://doi.org/10.1093/gerona/62.8.837
https://doi.org/10.1097/JGP.0b013e3181ef7a2e
https://doi.org/10.1097/JGP.0b013e3181ef7a2e
https://doi.org/10.1097/JGP.0b013e3181ef7a2e
https://doi.org/10.1097/JGP.0b013e3181ef7a2e

	Corresponding author
	Abstract
	Keywords
	Introduction
	Research Methodology 
	Study design and participants 
	Definitions and measurements 
	Statistical methods 

	Results
	Background characteristics of population 
	Prevalence of cognitive impairment 
	Co-variates of cognitive impairment 

	Discussion
	Strengths and Limitations 
	Conclusion
	Table 3
	References

