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Abstract
Introduction: Number of elderly persons is rapidly increasing worldwide, mostly in developing countries. The elderly are at
increased risk of nutritional inadequacy which, if detected in time, can be reversed. A comprehensive nutritional assessment tool
called Mini Nutritional Assessment (MNA) has been confirmed to detect malnutrition in the elderly with reasonable accuracy.
Aims and Objectives: To detect the prevalence and correlates of malnutrition in the elderly.
Materials and Methods: A cross-sectional study was carried out in urban field practice area of Department of Community
Medicine, SGRRIM&HS, Dehradun using a pre designed, pre tested questionnaire filled by trained health teams. Data was
analyzed with SPSS version 23.
Result: Prevalence of malnutrition in elderly was found to be 32.2% which is significantly associated with changes in food intake
and weight over past three months, mobility, neuropsychological problems, acute disease/psychological stress and BMI.
Conclusion: Malnutrition in the elderly can be managed with a multi-disciplinary approach that treats the pathology as well as
uses social and dietary interventions.
Keywords: Nutritional status, Elderly, Mini nutritional assessment.

Introduction
United Nations has defined elderly as people aged
60 years and above. Percentage of the elderly is rapidly
increasing worldwide; their global number is projected
to rise from an estimated 524 million in 2010 to nearly
1500 million in 2050. Most of this increase is expected
to be in developing countries.1 In India, percentage of
elderly has increased to 8.6% of total population2 from
7.5% as shown by Census 2001. There is a rising old
age dependency ratio i.e. old as a percent of working
age population from 5% in 1960 to 9% in 2016.3 The
elderly are at risk of nutritional inadequacy due to
physiologic, pathologic, sociologic and psychologic
factors. If addressed early, this malnutrition can be
reversed. Its management requires a multi-disciplinary
approach that offers therapy for pathology as well as
uses social and dietary interventions. Unintentional
weight loss and malnutrition not responding to
interventions are important clinical indicators of
worsening health status.4 A distinct state called failure
to thrive has been described in the elderly.5 It is a state
of decline with multi-factorial aetiology and may be
caused by chronic concurrent diseases and functional
impairments. Four syndromes are prevalent and
predictive of adverse outcomes in patients with failure
to thrive are: Impaired physical function, Malnutrition,
Depression and Cognitive impairment. These
syndromes have been considered in a comprehensive
nutritional assessment tool called Mini Nutritional
Assessment (MNA). This tool was introduced and
validated for clinical use a little less than 20 years ago.6
Since then there has been diffusion among health care
professionals and a large body of data has been

collected supporting its use in various settings. It has
been confirmed that in older populations prevalence of
malnutrition by this tool is associated with level of
dependence. On the other hand there is risk of overdiagnosis by using this tool.7 It has been shown to have
92% accuracy when compared with a clinical
evaluation by two physician specialists in nutrition. On
the other hand, when compared with a comprehensive
nutritional assessment including biochemical analysis,
anthropometric measurements and dietary assessment,
it was found to have 98% accuracy.8
Materials and Methods
A cross-sectional study was carried out in urban
field practice area of Department of Community
Medicine, SGRRIM&HS, Dehradun. This area with 14
localities, covering a population of 15, 190. The
estimated elderly population is 1246. Probability
proportional to size method with sampling interval
calculation and random selection of first house was
applied to select elderly subjects from each locality.
Total sample size was kept to be more than 10% of the
sampling frame of 1246 elderly (Purposive sampling).
A pre designed, pre tested questionnaire was the main
tool of investigation which further consisted of MNA
for nutritional status, Geriatric Depression Scale (GDS)
for findings suggestive of depression and Mini Cog
Assessment (MCA) for findings suggestive of cognitive
impairment in dementia. Screening score for MNA was
a maximum of 14 points. A subject scoring 12-14
points was considered as normal nutritional status, 8-11
points as at risk of malnutrition and 0-7 points as
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malnourished. For GDS a score of 0-5 is normal and a
score above 5 suggests depression. In MCA a score of 1
or 2 is suggestive of mild cognitive impairment where
as scores of 3,4 and 5 are considered to suggest normal
cognitive status. The study was carried out by health
teams trained to fill the questionnaires, which in turn
were reviewed on a daily basis. Study period was 1st
Nov 2017 to 28th Feb 2018. Data entry was done in
Microsoft excel and statistical analysis was carried out
with help of SPSS version 23.
Results
152 subjects were taken up for the purpose of this
study. 109 (71.7%) subjects were in age group of 60-74
years, 37(24.3%) subjects were in age group of 75-84
years and 6(3.9%) subjects were aged 85 years and
above (Table 1). 88 (58%) subjects were males and
64(42%) subjects were female (Table 2). Frequency
analysis of MNA score showed that 100 (65.8%)
subjects were normal, 49(32.2%) subjects were at risk
of malnutrition and 3 (1.9%) subjects were
malnourished. Majority, 133(87.5%) subjects did not
complain of any decrease in food intake over the last
three months. Hence majority, 120 (79%) subjects had
no weight loss over the last three months. When the
physical function was assessed in terms of mobility,
only 1(0.7%) subject was bed bound, 12(7.9%) subjects
were confined to their homes and 139(91.4%) subjects

were fully mobile that is doing indoor as well as
outdoor chores. With respect to acute disease or acute
psychological stress, only 16(10.5%) subjects had
experienced either of the above in last three months.
When neuropsychological problems were assessed
with help of previous history, GDS and MCA scores, it
was found that majority, i.e. 82(53.9%) subjects had
findings suggestive of depression or dementia and
7(4.6%) subjects were known cases of severe dementia
or depression who could not be left unsupervised by
their family members. Rest of 63(41.5%) subjects had
no psychological problems.
In terms of Body Mass Index (BMI), nearly a third
of the subjects that is 48(31.6%) subjects had BMI
within the range considered normal for the purpose of
this study (19 to less than 23) from the MNA schedule
(Table 3).
Further analysis of the MNA scores showed that
nutritional status of the elderly is significantly
associated with age, changes in food intake and weight
over past three months, mobility, neuropsychological
problems, acute disease/psychological stress and BMI
(Tables 1, 2 & 3).
In addition to all these parameters of MNA,
nutritional status of the elderly was also significantly
associated with Geriatric Depression Scale score
(possibility of depression) and Mini-Cog Assessment
score (possibility of cognitive impairment) (Tables 4
and 5).

Table 1: Distribution of Age and MNA score
Age
MNA Score
Normal
At Risk of Malnutrition
60-74 years
80 (80%)
28 (57.1%)
75-84 years
19 (19%)
17 (34.7%)
85 years and above
1 (1%)
4 (8.2%)
Total
100
49 (100.0%)
Chi Square value=22.2 p<0.01 Significant
109 (71.7%) subjects were in age group of 60-74years,
37(24.3%) subjects were in age group of 75-84 years
and 6(3.9%) subjects were aged 85 years and above.

109 (71.7%)
37 (24.3%)
6 (3.9%)
152 (100.0%)

The association between age and nutritional status was
found to be statistically significant (p<0.01)

Table 2: Distribution of Sex and MNA Score
Sex
MNA Score
Normal
At Risk of Malnutrition
Female
36 (36%)
26 (53.1%)
Male
64 (64%)
23 (46.9%)
Total
100 (100%)
49 (100.0%)
Chi Square Value=3.99 p>0.05 Not Significant
89 (58.5%) subjects were males and 63(41.4%) subjects
were female.

Total
Malnourished
1 (33.3%)
1 (33.3%)
1 (33.3%)
3 (100.0%)

Total
Malnourished
1 (33.3%)
2 (66.6%)
3 (100.0%)

63 (41.4%)
89 (58.5%)
152 (100.0%)

The association between sex and nutritional status was
not found to be statistically significant (p>0.05).

Indian Journal of Forensic and Community Medicine, July-September, 2018;5(3):202-207

203

Megha Luthra et al.

A study on nutritional status of elderly and its correlates from urban…

Table 3: Mini Nutritional Assessment
Food Intake over last
3 months
Weight loss over last 3
months
Mobility

Acute Disease
Neuro
psychological
Problems

BMI

Moderate Decrease
No decrease
Does not know
1-3 Kgs
No weight loss
Bed or chair bound
Does not go out
Goes out
Yes
No
Severe dementia or
depression
Mild dementia
No psychological
problems
<19
19<21
21<23
23 or greater

Total

Normal
Nutrition
3 (3%)
97 (97%)
0 (0%)
9 (9%)
91 (91%)
0 (0%)
4 (4%)
96 (96%)
2 (2%)
98 (98%)
0 (0%)
50 (50.0%)
50 (50.0%)

At risk of
malnutrition
14(28.6%)
35 (71.4%)
1 (2%)
20 (40.8%)
28 (57.2%)
1 (2%)
6 (12.2%)
42 (85.7%)
12 (24.5%)
37 (75.5%)
5 (10.2%)
31(63.2%)
13 (26.5%)

Malnourished
2 (66.7%)
1(33.3%)
1 (33.3%)
1 (33.3%)
1 (33.3%)
0 (0%)
2 (66.7%)
1 (33.3%)
2 (66.7%)
1 (33.3%)
2 (66.7%)
1 (33.3%)
0 (0%)

19 (12.5%)
133 (87.5%)
2 (1.3%)
30 (19.7%)
120 (78.9%)
1 (0.7%)
12 (7.9%)
139 (91.4%)
16 (10.5%)
136 (89.5%)
7 (4.6%)
82 (53.9%)
63 (41.4%)

1 (1%)
8 (8%)
14 (14%)
77 (77%)
100 (65.8%)

13 (26.5%)
16 (32.6%)
10 (20.4%)
10 (20.4%)
49
(32.2%)

1 (33.3%)
1 (33.3%)
0 (0%)
1 (33.3%)
03
(1.9%)

14 (9.2%)
24 (15.8%)
25 (16.7%)
89 (58.5%)
152
(100.0%)

Out of the 152 subjects studied, 100 (65.8%)
subjects were normal, 49(32.2%) subjects were at risk
of malnutrition and 3(1.9%) subjects were
malnourished. 133(87.5%) elderly did not complain of
any decrease in food intake over the last three months
and 120 (78.9%) subjects had no weight loss over the
last three months. Only 1(0.7%) subject was bed bound,
12(7.9%) subjects were confined to their homes and
139(91.4%) subjects were fully mobile that is doing
indoor as well as outdoor activities. 16(10.5%) subjects
had experienced either acute disease or acute
psychological stress in last three months.
Neuropsychological problems were assessed with help
of previous history, GDS and MCA scores.

Total

Chi Square
and p values
33.6
p<0.01
61.3
p<0.01
29.2
p<0.01
34.7
p<0.01
54.5
p<0.01

61.2
p<0.01

82(53.9%) subjects had findings suggestive of
depression or dementia and 7(4.6%) subjects were
known cases of severe dementia or depression who
could not be left unsupervised by their family members.
63(41.5%) subjects had no psychological problems.
49(32.3%) subjects had BMI within the range
considered normal for the purpose of this study (19 to
less than 23) from the MNA schedule.
Also nutritional status of the elderly is significantly
associated with changes in food intake and weight over
past three months, mobility, neuropsychological
problems, acute disease/psychological stress and BMI
(p<0.01)

Table 4: Distribution of MNA Score with respect to Geriatric Depression Scale
GDS Score
Normal
Suggestive of
Depression
Total

Normal
87 (87%)
13 (13%)

MNA Score
At Risk of Malnutrition
35 (71.4%)
14 (28.6%)

Malnourished
0 (0%)
3 (100%)

Total
122 (80.2%)
30 (19.7%)

100 (100%)

49 (100%)

3 (100%)

152 (100%)

Chi Square Value = 13.7 p<0.01 Significant
Of all the elderly studied, 30(19.7%) had findings
suggestive of depression. 13 of them were normally
nourished, 14 were at risk of malnutrition and 3 were

malnourished. The association between depression and
nutritional status was found to be statistically
significant (p<0.01)

Table 5: Distribution of MNA Score with respect to Mini Cognitive Assessment
MNA Score
Normal
Suggestive of
Cognitive
Impairment
Total

Normal
60 (60%)
40 (40%)

MNA Score
At Risk of Malnutrition
20 (40.8%)
29 (59.2%)

Malnourished
1 (33.33%)
2 (66.66%)

Total
80 (52.6%)
72 (47.4%)

100 (100%)

49 (100%)

3 (100%)

152 (100%)

Chi Square value= 7.14 p<0.05 Significant
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72(47.4%) subjects had findings suggestive of
cognitive impairment. Out of these 40 were normally
nourished, 29 were at risk of malnutrition and 3 were
malnourished. The association between nutritional
status of elderly and cognitive impairment was found to
be statistically significant (p<0.05)
Discussion
In the present study 152 subjects were included.
109 (71.7%) subjects were aged 60-74 years, 37(24.3%)
subjects were aged 75-84 years and 6(3.9%) subjects
were aged 85 years and above. 89 (58.5%) subjects
were males and 63(41.4%) subjects were females. In
133(87.5%) subjects there was no decrease in food
intake over the last three months. Also 120 (78.9%)
subjects had experienced no weight loss over the last
three months. However, of the remainder of subjects
19(12.5%) complained of moderate decrease in food
intake over the last three months, 30(19.7%) subjects
had 1-3 kg weight loss.
When mobility was taken to represent physical
function, there was 1(0.7%) subject who was bed bound,
12(7.9%) subjects were confined to their homes and
139(91.4%) subjects were doing indoor as well as
outdoor work that is were fully mobile. When acute
disease or acute psychological stress was considered,
only 16(10.5%) subjects had experienced acute disease
or psychological stress in last three months.
In terms of neuropsychological problems assessed
with help of previous history, GDS and MCA scores, it
became evident that most, i.e. 82(53.9%) subjects had
findings suggestive of depression or dementia and
7(4.6%) subjects could not be left unsupervised by their
family members and were known cases of severe
dementia or depression. Remaining 63(41.5%) subjects
had no psychological problems.
Upon examining nutritional status of subjects with
help of Body Mass Index (BMI), it was observed that
nearly a third of the subjects that is 49(32.3%) had BMI
within the range considered normal for the purpose of
this study (19 to < less than 23) as taken up from MNA
form. Frequency analysis of MNA score showed that
100 (65.8%) subjects were normal, 49(32.2%) subjects
were at risk of malnutrition and 3 (1.9%) subjects were
malnourished. Analysis of the MNA scores for strength
of association showed that nutritional status of the
elderly is significantly associated with age, changes in
food intake and weight over past three months, mobility,
neuropsychological problems, acute disease/ psychological stress and BMI. In addition to all these parameters
of MNA, nutritional status of the elderly was also
significantly associated with GDS score (possibility of
depression) and MCA score (possibility of cognitive
impairment).
In a cross sectional study performed in Nursing
Homes in urban area of city of Salvador, Bahia, Brazil
using MNA by Amorium SPML et al, it was found that
higher percentage than present study i.e.66.3% of

subjects were malnourished or risk of malnutrition. This
could be due to two reasons: lower age limit of subjects
60 years and inclusion of institutionalized subjects.
Although prevalence of these conditions was higher in
men (76.6%) than in women (62.4%), multivariate
analysis revealed only a weak negative correlation
between MNA total score and age with r=0.159 and
p=0.002 (9). In another cross sectional study by Hallaj
FA, a total of 103 elderly people in 3 residential homes
were interviewed individually using MNA scale and
anthropometric measurements were also carried out. No
association of MNA score and sex of subjects was
found as in present study.10 The fact that nutritional
status varies according to mobility in acute geriatric
patients using MNA as well as other parameters has
been demonstrated in other studies as well.11,12 This
association remained after adjusting for health status.
Schrader et al in a cross sectional study found that
taking Activities of Daily Living (ADL) as indicator of
mobility, lower MNA score was significantly
associated with risk of being dependent (OR 0.85, 95CI, 0.77 to 0.94). Klesswetter E. in their study used
MNA and functional status of Geriatrics by
instrumental & basic activities of daily living (IADL,
ADL). It was observed functional status deteriorated
significantly from the well nourished the malnourished
group in all functional measures including IADL, ADL,
Timed up & go test.13 Guigoz. Y et al found 1%
prevalence of malnutrition in community dwelling
elderly persons, and the prevalence was found to
increase upto 30% in institutionalized elderly persons.
They found MNA in home care patient is related to
living condition meal patterns and chronic medical
condition and also functional status is related to
malnutrition.14 In a study done by Ramlall S et al in
Africa in a group of residential homes in the elderly and
assessed by psychiatrists, contrary to the findings of the
current study it was found that although mild cognitive
impairment was significantly associated with lower
educational level there was no association between
depression and dementia or MCI.15 Mantzorou et al
found a high prevalence of malnutrition in an elderly
population sample which was directly associated with
cognitive impairment and depression. Diagnostic tools
such as MNA, MMSE and GDS were strongly
recommended to be applied as a routine clinical
practice in the elderly to timely and effectively address
these health problems.16 In a population based study in
Poland it was found that poor nutritional status in the
elderly is strongly related to the occurrence of
symptoms of depression. People in advanced age with
symptoms of depression, cognitive impairment, multimorbidity, anemia and total edentulism should be
screened and monitored for early symptoms of
malnutrition.17 In a review article by Daradkeh G et al it
was seen that frailty, chronic conditions and declining
cognitive functioning adversely affects nutritional
status of senior citizens. Poor nutritional status also has
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adverse effect on the above said conditions.18 In a
clinical study by Guligowska et al it was reported that
inappropriate nutrients intake is associated with lower
function status and inferior quality of life in older adults.
Incidence of falls and poor quality of life may also be
partially associated with presence of depression.
Inappropriate intake of selected nutrients may impair
the functioning and quality of life of older adults with
depression.19
Meeting the diet and nutrition needs of older
people is crucial for maintenance of health, functional
independence and quality of life. Functional status of
the elderly determines their ability to perform basic self
care tasks and live independently, which also includes
food intake. The association between functional and
nutritional status was found to be significant and the
finding corroborated with other studies.20-22 Worldwide,
osteoarthritis is the most common articular disease of
people 65 years and older- its prevalence in certain
elderly group is as high as 85% and this is a major
limiting factor for mobility. That osteo-arthritis
significantly increases with increasing BMI, has been
shown from a north Indian city also.22 A correlation
between under-nutrition and poor cognition was shown
in an Indian study23 and a study from Sri Lanka as
well.24 As far as mental condition of the elderly is
concerned, it has been concluded from different studies
that the strongest risk factors for malnutrition in the
elderly are unintended weight loss, depression and
lowered food intake. Malnutrition and depression are
highly prevalent in the elderly and can lead to
unfavorable outcomes. Depression has also been
associated with worsening nutritional status.25-26
Conclusion
Nutritional status of the elderly is significantly
associated with age, changes in food intake and weight
over past three months, mobility, neuropsychological
problems, acute disease/psychological stress and BMI.
In addition to all these parameters of MNA, nutritional
status of the elderly was also significantly associated
with possibility of depression and possibility of
cognitive impairment.
Recommendations
The elderly are at risk of nutritional inadequacy
due to physiologic, pathologic, sociologic and
psychological factors. If detected and treated early, this
malnutrition is reversible. It can be managed with a
multi-disciplinary approach that treats the pathology as
well as uses social and dietary interventions.

Relevance of study
The relevance of this study lies in what we can do
in the area of study which was newly adopted and
requires baseline information for further planning of
action.
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