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Abstract

To detect the effect of dementia related problems on a person's cognitive functions, especially memory and the occurrence of depression like symptoms
by using Mini Mental State Examination (MMSE) and Geriatric Depression Scale (GDS). The subjects were divided into three, one as general group
who are non- diabetic, second as control group who are diabetic and non- neuropathic and the third as test group, who are diabetic as well as
neuropathic. The six parameters analyzed were age, gender, duration of diabetes, family history of diabetes, Body Mass Index (BMI) and food habits.
The scores were then statistically analyzed using SPSS (Statistical Package for Social Sciences, 12.0.1). The results in the present study reveal that
there isadecline in the cognitive performance in MMSE based on gender, but in the case of age and duration of diabetes, the test group subjects showed
a poorer performance. Adecline in MMSE score shows greater risk for cognitive impairment. Similarly GDS scores also support this result.Diabetic
neuropathic patients poorly performed in MMSE and GDS when compared to non- neuropathic patients. Diabetes has a significant role in the
deterioration of cognitive function. Females showed poor performance than males. As age and duration of diabetes progresses, the chance for
memory loss and depression increases. Food habits have no significant role as per this study.
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INTRODUCTION

Diabetes is a group of metabolic disorder
charactrerized by hyperglycemia resulting from
decrease in secretion of insulin (Type
1DM/IDDM) and also be due to insulin resistance (Type
2DM/NIDDM) [1]. Insulin is the hormone that allows glucose
to be released into the blood and taken up by the cells, where it is
utilized for energy. Diabetes is one of the “diseases of
civilization”, with interaction of genetic, nutritional and socio-

cultural factors among others, whose results prevail as the
highest pathologies in Western countries.

with loss of nerve fibers within the nerve trunks. However, its
pathogenesis also seems to be associated with certain metabolic
alterations. Typically neuropathy is evidenced by a slower nerve
conduction rate[3].

Clinical findings include symmetric impairment of distal
proprioception, loss of tactile and vibratory sensations as well as
loss of osteotendinous reflexes. These alterations are usually
associated with dysesthesia and hyperesthesia. Sensory loss in
the foot predisposes to the development of chronic ulcers and
Charcot's joints. The appreciation of touch, pain and temperature
sensation is lost and proprioception in the lower limb is absent as
that seen in peripheral neuropathy. In diabetic patients with
severe neuropathy the impairment of sensory pathway is

Diabetes is arisk for atherosclerosis and is an additive
factor for large vessel diseases, e.g. smoking, hypertension and
hyperlipidaemia[2]. These complications are called macro
vascular diseases. Whereas in the case of micro vascular disease,
small vessels are affected throughout the body, but the disease
process is potentially a danger in 3 sites: the retina, the renal
glomerulus and the nerve sheath.

Diabetic neuropathy is a consequence of micro
angiopathy, which is thought to result in micro vascular infarcts
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examined[4]. These studies are co-related with cognitive studies
to detect whether the same sort of impairment is caused in the
upper motor neuron level also. Testing the cognitive function
assesses the impairment of the upper motor neuron function.

Dementia and diabetes mellitus are two of the most
prevalent problems in older people[5]. More than 10 % over the
age of 65 years develop dementia and the prevalence of dementia
increases to more than 50 % of people over age 85. More than 10
% of the elderly suffer from diabetes, and the prevalence is
increasing. Type 2 diabetes is a common disease in old age
affecting about 20  9%ver the age of 65 years[6]. Studies have
been reported that dementia is related to diabetes and lower levels
of cognitive function[7].
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METHODS

Thetestwasconductedonatotal of 150subjects (64 males
and87femalesoftheageof50+20yrs) Amongthel50volunteers,48

ofthemwereconsideredastestgroupandtheother52ascontrolgroup.

The general group consisted of 50 volunteers. The test group
consisted of diabetic patients with neuropathy and control group
includeddiabeticpatientswithoutneuropathyandthegeneralgroup

were non diabetic and non neuropathic. The subjects for the study
werefrombothinpatientsandoutpatientsofP.V.SHospital, Calicut

and from outpatients of Diabcare clinic, Manjeri, Malappuram.
Thestudywasfollowedafterattainingtheclearance ofinstitutional

ethical committee. To detect the risk of peripheral neuropathy in
diabeticpatientsthefollowinginstrumentswereused.

Monofilament

Itis used to detect large fibre neuropathy, which is based
mainly upon the sense of touch. The monofilament is a nylon
filament(Purchasedfrom DhansaiLaboratory, Gurgaon, Mumbai,
India) whichdeliversaforce of 10gramswhenappliedtotheskinat
thepointofbuckling. Thefilamentisusedatdifferentregionsofthe
sole, the big toe, first metatarsal, third metatarsal, fifth metatarsal,
instep and heel respectively. The inability to feel this pressure
indicateslargefibreneuropathy.

Biothesiometer

Biothesiometer is a digital hand held vibration
perception threshold analyzer with stabilized vibration generator
(Purchased from Diabetik Foot Care India Pvt Ltd, Chennai,
Tamil Nadu, India). It is an accurate tool to diagnose peripheral
neuropathy. Loss of sensation due to neuropathy is the major
cause of painless injuries to the feet. Early and accurate detection
of sensation loss is the best way to protect foot from future
amputation. It has been divided into two units; Vibration unit &
thermal unit.

Materials For Cognitive Study
Mini Mental State Examination
Test Material
MMSE Questionnaire
Itisamodified questionnaire by Folsteinetal.,[8]. This

modified version is developed by Indo-US Cross National
Dementia Epidemiology Study and is a collaborative programme
of University of Pittsburgh, School of Medicine, Dept. of
Psychiatry, Graduate School of Public Health, US and Center for
Aging Research in India, New Delhi, India.

PROCEDURE

\Volunteers were made aware of the test and a written
consent letter was obtained from them as per the guidelines of
institutional ethical committee. MMSE include simple questions
and problems covering several areas of cognitive functioning
such as orientation to time and place, memory, attention and
concentration, recognition of objects, language function, motor
functioning and praxis. After completing the test, correct
responses were given 1 point each and 0 for incorrect responses.
The maximum score given is 30. Any score over 20 is effectively
anormal value.

Geriatric depression scale
Testmaterial
GDS questionnaire

Itis abrief questionnaire coined by the Hartford Institute
of Geriatric Nursing, in which the volunteers were asked to
respond to 30 questions with "YES' or 'NO'[9]. The volunteers
were made aware of the test and a written consent letter was
obtained from them as per the guidelines of institutional ethical
committee. After collecting the personal details, experimenter
asks the questions in numerical order. The volunteer was
instructed to say 'Yes or No'. Responses is noted and scored. The
scoring exhibited a positive relation with depression scores of 0-9
are considered as normal 10-19 mild depression and 20-30
indicated severe depression.

RESULTS

Significant at5 % level, when the male population of test
group was compared with female population of the same group
In the gender based comparison of MMSE, the diabetic males
with neuropathy gave a better performance when compared to
their female counterpart. The mean values showed a statistical
significance at5 % level (Figure 1).

Significant at 5 % level, when control group was compared
with the test group. In the age based comparison of GDS, the older
diabetic group (>60) gave a poorer performance in comparison
with the non diabetic and the diabetic- neuropathic lot of the same

Table 1: Comparison of performance of MMSE of General, Control and Test based on gender

Data Male Female
Mean | Standard N Mean | Standard N
Error Error
Non-diabetic | 28.59 05 17 28.91 0.272 34
(General)
Diabetic and | 27.62 | 0.480 21 26.32 0.571 31
non-
neuropathic
(Control)
Diabetic and | 26.42 | 0555 26 23.36 1.008 22
neuropathic
(Test)
Significance 0.043 (Between male and female in test group)
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Table 2: Comparison of Performance of GDS of General, Control and Test in the age groups above and below 60 years.

Data <60 >60
Mean |Standard |N Mean Standard | N
Error Error
Non-diabetic |7.86 0.643 44 14.29 1.063 7
(General)
Diabeticand |9.45 0.871 38 9.36 1.345 14
non-
neuropathic
(Control)
Diabeticand |9.58 1.162 24 13.13 1.157 24
neuropathic
(Test)
Significance | 0.015 (Between General and Control)
Significance |0.036 (Between control and Test)
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Figure 1:- Graph showing the comparison of MMSE based
on gender [General (N=51), Control (N=52) & Test
(N=48)].

Non DM: Non Diabetes Mellitus, DM: Diabetes Mellitus
without neuropathy, DMN: Diabetes Mellitus with
neuropathy.

Figure 2:- Graph showing the comparison of GDS with age
groups above and below 60 years [General (N=51), Control
(N=52) & Test (N=48)].

Non DM: Non Diabetes Mellitus, DM: Diabetes Mellitus
without neuropathy, DMN: Diabetes Mellitus with
neuropathy.

Table3: Comparison of Performance of GDS of General, Control and Test based on gender.

Data Male Female
Mean | Standard N Mean Standard N
Error Error
Non-diabetic | 7.29 1.111 17 9.47 0.784 34
(General)
Diabeticand | 7.00 0.819 21 11.06 0.916 31
non-
neuropathic
(Control)
Diabeticand | 9.92 1.285 26 13.05 0.981 22
neuropathic
(Test)
Significance 0.035 (Between male and female in control group)
0.05 (Between male and female in test group)
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Figure 3: - Graph showing the comparison of GDS based
on gender [General (N=51), Control (N=52) & Test
(N=48)].

Non DM: Non Diabetes Mellitus, DM: Diabetes Mellitus
without neuropathy, DMN: Diabetes Mellitus with
neuropathy.

age group. The difference of their means was statistically
significantat 5 % level (Figure 2).

Significant at 5 % level, when the male population of
control group and test group was compared with the female
population of control and test group. In the gender based
comparison of GDS, the test and the control group female
showed a poorer performance than males, also explains that
neuropathy does not play a vital role in depression. The
difference of their means was statistically significant at 5 % level
(Figure 3).

DISCUSSION

Cognitive dysfunction is an important symptom of
dementia. The etiology of dementia is complex and some cross-
sectional studies suggest that diabetes may lead to cognitive
decline caused by hypoglycemia, hyperglycemia,
hyperinsulinemia and vasculopathy[10,11,12,13]. The results
from the few prospective studies examining diabetes and change
in cognitive function or incidence of dementia have been
inconsistent.  Here, in this study, cognitive impairment is
assessed using the following tests; MMSE and GDS.

Performance of several MMSE items (immediate and
delayed memory recall), completion of 3-step command and
copying of figure should not depend on educational experience
or current reading comprehension. But people with lower
literacy were less able to perform serial subtractions. The ability
to repeat “Neither this, nor that” depended on familiarity with
this non-grammatical phrase and familiarity will depend on
educational experience and culture[14]. Low MMSE score is
directly related to the incidence of dementia[15].

Cognitive decline was significantly associated with
socio demographic variable including age, education, marital
status and house hold composition. In addition, respondents
with repeated vision impairment, stroke and diabetes were at
increased risk for cognitive decline[16].

In this study, the subjects were divided into general,
control and test group based on diabetes, micro vascular
complications and peripheral neuropathy.  Control group

performed better than the test group, and this shows that diabetic
neuropathy causes decline in cognitive functioning than in non-
neuropathic patients. Stroke and peripheral neuropathy are
recognized neurological complications of diabetes and
epidemiological evidence is now emerging to implicate the
prediabetic state of impaired glucose tolerance as a risk factor for
these conditions[17] and also consider the possibility of a link
between impaired glucose tolerance and cognitive dysfunction.

When compared to the general population (i.e., non
diabetic), diabetics showed increased risk of cognitive
impairment. Cognitive ability was indexed by means of MMSE.
The result showed that diabetics perform significantly worse on
the MMSE than do the non-diabetics and the result was found to
be similar to the study conducted by Nilson etal.,[18].

Subjects were again categorized based on their age into
two groups and this comparison is statistically analyzed in various
combinations. In the comparison of general, control and test
group of the age group <60 and >60, there is no significant
difference in MMSE. This suggests that there is no decline in
cognitive functioning as age increases. But the studies reveal that
age and education are more salient predictors of cognitive
deterioration. Other socio-demographic and several medical
conditions including stroke and diabetes should be considered a
part of cognitive aging studies among Mexican American elders,
[16,19,20,21,22.]

In this study, based on gender, different combinations
were analyzed. Significant difference was found between males
and females of the test group. From figure: 1 we can assume that
the females performed poorer than the males. Some studies but
not all have shown that gender is a variable that could influence
cognitive performance[12, 23]. Estrogen, which markedly
decreased after menopause, deteriorate particularly associated
with hippocampal functions such as memory, cognition and
autonomic control[24].

In the comparison based on the duration of diabetes, test
and control groups are found to be not significantly different. The
association between diabetes and cognitive function was bit more
pronounced in whom diabetes was diagnosed for 12 or more
years[25]. Duration of diabetes was related to diminished
cognition in a dose response manner that was independent of age
and co morbid conditions such that women with diabetes for 15
years or longer held up to a threefold increased risk of baseline
cognitive impairment and more than a double risk for major
cognitive decline. The risk of both cognitive impairment and
decline was greatest for women with diabetes with duration of at
least 15 years[26].

Depression and cognitive impairment are among the
most important mental health problems in elderly people. Both
conditions have severe consequences, including diminished
quality of life, functional decline and high mortality. Late onset
depression and cognitive impairment often occur together,
suggesting a close association between them. It is not known,
however, whether depression leads to cognitive decline or vice
versa. Clinical practice and research evidence suggests that
depression precedes cognitive decline in old age[27,28].

Siddiqui et al., [29] determined the prevalence of
depression and its relation with concomitant disorders and social
status among the diabetics. Depressed patients suffered from a
wide range of other diseases like Alzheimer's disease, vascular
dementia, hypertension, diabetes mellitus, osteoporosis,
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bronchial asthma and osteoarthritis[ 30,31,32,33].

Depression is the most common of the reversible causes
of memory impairment, and people with diabetes are twice as
likely to suffer from depression as those without diabetes.
Recent evidence suggests that diabetes may create alterations in
the regions of the brain that are associated with cognition and
increase the risk for developing a depressive disorder[34].
Fortunately, problematic medications can be modified and
alcohol misuse or depression can be treated. Unfortunately,
despite its relevance to the course of diabetes, depression is
recognized and treated in less than one-third of people with
diabetes[35].

In the comparison of general, control and test groups,
GDS scores have no significant difference with respect to family
history of diabetes. So, family history is not a significant factor
for GDS. From the result we can assume that it is not the family
history but the severity of the disease, which accounts for the
condition.

Inthe case of food habit (vegetarian/non vegetarian) the
comparison of general, control and test is found to be not
significant and this may be due to the less number of vegetarian
subjects involved in this study. A low frequency of fish
consumption was significantly reported to be associated with
depression inwomen, but not in men[36].

In the case of age groups the comparison of the general,
control and the test groups (Figure: 2) showed significant
difference. In the age group of >60, the control group
performed better than the test group. From this result we assume
that age is an important factor in the case of depression. Studies
reveal that depression is seen at high rate in older people[37,38].

The comparison based on gender was also found to be
significant in GDS. As shown in figure: 3, females showed
greater risk of depression than males. It may be due to the
influence of hormones that may be contributing to the increasing
rate of depression in women particularly during menstrual cycle
changes, pre-menopause. Estrogen therapy in postmenopausal
women is reported to slow the decline in cognitive function[39].
In males, increased memory is due to the action of testosterone.
Short-term testosterone administration enhances cognitive
function in healthy older men. However, it remains unclear
whether these improvements in cognition are attributable to
increased testosterone or estradiol levels or both. The potential
role of testosterone Vs its metabolites on cognition requires
further research[40].

The strongest predictors of this liability were, in
descending order, 1) stressful life events, 2) genetic factors, 3)
previous history of major depression and 4) neuroticism[41].
Many women face additional stress such as responsibilities both
at work and home, single parenthood and caring for children and
aging parents. Men are less likely to suffer from such
depressions[42].

CONCLUSION

A poor performance in MMSE score shows greater risk
for cognitive impairment. Similarly GDS scores also support
this result. Diabeteic neuropathy has a significant role in the
deterioration of cognitive function because diabetic neuropathics
poorly performed in MMSE and GDS when compared to non-
neuropathics. The chance for memory loss and depression
increases as age and duration of diabetes progresses. In the case

of Gender, males performed better than females both in MMSE
and GDS. Food habits have no significant role in this study.
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