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Assessment of the Cognitive  
Status in Diabetes Mellitus
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ABSTRACT
Background and Objectives:  Diabetes is considered as an in-
dependent risk factor for cognitive impairment and dementia. 
In this study, we assessed the cognitive status of diabetics and 
non diabetics by the Mini Mental Status Examination (MMSE) 
and the Modified Mini Mental Status Examination (3MS) and 
also found a correlation of age, sex, the duration of diabetes and 
HbA1C with the cognitive status among the diabetics.

Materials and Methods: Thirty males and females above the 
age of 50 years, with and without diabetes, were included in 
the study. Both the groups underwent a cognition assessment 
by MMSE and 3MS and  they scored 30 and 100 respectively. 
The correlation of age, sex, the duration of diabetes and HbA1C 
among the diabetics with 3MS was also done. 

Statistical Analysis:  The analysis was done by using the SPSS 
software, version 13. The unpaired t test and one way ANOVA 
were used for various analyses.  A p value of < 0.05 was consid-
ered to be statistically significant. 

Results: The diabetics showed  decreased MMSE and 3MS 
scores (p<0.001). 63.33% of the diabetics had a decreased 
cognition, based on the MMSE and 70% of the diabetics had a 
decreased cognition, based on the 3MS. The correlation of age, 
sex, the duration of diabetes and HbA1C among the diabetics 
with cognition status was not significant.

Conclusion:  Diabetes is associated with lower levels of the 
cognitive function. By the early implementation of MMSE, we 
can detect even a mild cognitive impairment, so that adequate 
treatment can be given, to prevent dementia.

 Shuba N, KaraN   

InTROduCTIOn
Diabetes is a major public health burden [1]. The total number 
of people with diabetes is projected to rise from 171 million in 
2000 to 366 million in 2030 [2]. Although the effects of diabetes 
on the peripheral nervous system  have been well established, 
the effects of diabetes on the central nervous system have been 
less clear [3]. Type 2 diabetes mellitus has been related to an ac-
celerated cognitive decline in elderly people, the development of 
a mild cognitive impairment and an increased risk of dementia, 
which include both Alzheimer’s disease and vascular dementia 
[4]. Even a modest effect of diabetes on the cognitive function 
has significant public health implications [1].

Although diabetes  has been considered to be a risk factor for 
the cognitive impairment, the cognitive function of the diabetic 
patients is not usually evaluated in the routine clinical care. Cogni-
tive impairment might be another factor which is associated with 
a poor diabetes control and also with the bad adherence of the 
patients to educational approaches such as diet orientations [5]. 
When  it is detected early; by various means like a proper diabetic 
control, drugs, cognitive training, etc., dementia can be prevent-
ed in  the later life.      

Mini Mental State Examination (MMSE) which was devised by 
Folstein et al., in 1975, is the most widely used screening test for 
cognition impairment in the world [6]. The Modified Mini-Mental 
State Examination (3MS) was developed by Teng and Chui in 
1987, to overcome the shortcomings of the Mini-Mental Status 
Examination, specifically its narrow range of possible scores and 
ceiling effects. The 3MS is a significantly better predictor of the 
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functional outcome than the MMSE and it has been found to have 
a higher sensitivity in detecting dementia [7].These tests require 
no specialized equipment and they need less time, thus making 
them inexpensive and portable. 

The role of variables like the duration of diabetes, the diabetic 
control and the microvascular complications in the causation of a 
cognitive decline, in patients with type 2 diabetes, has not been 
well studied [8]. In this study, we assessed the cognitive status 
of diabetics and non diabetics by doing MMSE and 3MS and 
also found a correlation of age, sex, the duration of diabetes and 
HbA1C with the cognitive status among the diabetics. 

MATERIALS And METHOdS
After obtaining clearance from the human ethics committee of the 
PSG Institute of Medical Sciences and Research, a cognition as-
sessment was done in 30 diabetics and in 30 non diabetics. An 
informed consent was obtained from both the groups. Thirty pa-
tients who were diagnosed to have diabetes mellitus according to 
the WHO criteria were selected as the cases and 30 non diabetics 
were taken as the controls, which included both males and fe-
males above the age of 50 years. Both the groups had educational 
qualifications of high school level and above. The patients with a 
poor control of diabetes, those with other metabolic abnormalities 
and those who had psychiatric problems and stroke, were exclud-
ed from our study. A detailed relevant history regarding the diabe-
tes and its treatment and the investigations which were done, was 
obtained. Detailed general and systemic examinations were done. 
The MMSE and the 3MS tests were conducted on both the diabet-
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score can be derived from a single administration [15].We used this 
to do the scoring for the MMSE and the 3MS among the diabetics 
and the nondiabetics. These tests took about 15 minutes only.

The analysis was done by using the SPSS software, version [13]. 
The unpaired t test and one way ANOVA were used for various 
analyses.  A  p value of < 0.05 was considered to be statistically 
significant.

RESuLTS
The decrease in the MMSE and the 3MS scores in the diabetics  
as compared to those in the non diabetics was highly significant (p 
< 0.001) as per the unpaired t test [Table/Fig-1]. The percentage 
of the diabetic persons with various levels of cognition, consider-
ing the MMSE scores, were as follows: 11 persons (36.67%) had  
normal cognition (MMSE scores of ≥ 27), 13 persons (43.33%) had 
a mild cognition impairment (MMSE scores of 21-26) and 6 per-
sons (20%) had a moderate cognition impairment (MMSE scores 
of 11-20). A severe cognition impairment (MMSE scores of ≤ 10) 
was seen in none of the diabetic persons. Considering the MMSE 
in the non diabetics, 22 persons (73.33%)  were found to have nor-
mal cognition, 5 persons (16.67%) had a mild cognition impairment 
and 3 persons (10%) had a moderate cognition impairment. None 
had a severe cognition impairment [Table /Fig-2].

The percentage of the diabetic persons with various levels of cog-
nition, considering the 3MS scores, were as follows: 9 (30%) had 
normal cognition with the 3MS scores of 78-100, 21(70%) had a 
moderate cognition impairment with the 3MS scores of ≤ 77 and a 
severe cognitive impairment with the 3MS scores of ≤ 48 was seen 
in none. In the non diabetics, considering the 3MS, 24 (80%)  were 
found to have normal cognition and 6 (20%) had a moderate cogni-
tive impairment [Table /Fig-2]. 63.33% of the diabetics and 26.67% 
of the non diabetics  were found to have an impaired cognition by 
the MMSE test. 70% of the diabetics and 20% of the non diabetics  
were found to have an impaired cognition by the 3MS test. 

The 30 diabetics were of the age group of 50-70 years. Eleven had 
high school education and 19 had college education. On making 
the correction for age and educational qualification for the MMSE 

ics and the non diabetics. The MMSE is a fully structured scale that 
consists of 30 points which are grouped into 7 categories: orienta-
tion to the place (state, country, town, hospital and floor), orienta-
tion to the time (year, season, month, day and date), registration 
(immediately, repeating three words), attention and concentration 
(serially subtracting 7, beginning with 100, or, alternatively, spelling 
the word world backward), recall (recalling the previously repeated 
three words), language (naming two items, repeating a phrase, 
reading aloud and understanding a sentence, writing a sentence, 
and following a three-step command), and visual construction 
(copying a design) [9].

The cognition scoring was corrected for age and the education-
al qualifications in MMSE. The MMSE score was out of 30. The 
normal range of the scores depended on the education. The low-
normal cut off was estimated by Crum et.al (1993) to be 19 for un-
educated people, 23 for the graduates of elementary or junior high 
school, 27 for the high school graduates and 29 for the college 
graduates [10]. Since, our subjects were of high school education 
and above, we used the MMSE scores of 27 and above as the cut 
off limit for a normal cognition.

More recently, Folstein, McHugh, and Fanjiang.(2001) recommend-
ed the following cutoff scores for the classification of the cognition 
impairment . The MMSE scores of ≥27 revealed a normal cogni-
tion, those of 21-26 revealed a  mild cognitive impairment, those 
of 11-20 revealed a moderate cognitive impairment and those of 
≤10 revealed a severe cognitive impairment. We used these cut off 
scores to grade the cognition level.

The criteria which were created by Crum et al., (1993) were used 
to compare our patients’ MMSE scores with a reference group, 
based on their ages and educational levels [10]. Our diabetic pa-
tients fell within the age group of 50-70 years and they  had high 
school education and college education. The normal cutoff for the 
people with a high school education in the age group of 50-70 
years was 28 and for those with a college education,  it was 29. A 
score which was lesser than this, was taken as an impaired cogni-
tion. The MMSE scores were corrected for the age and the educa-
tional qualification, according to this.                                                                                                               

A Modified Mini Mental Status Examination (3MS) was done along 
with the MMSE. It is a 15 item extension of the MMSE, that as-
sesses the orientation (self, time, place), attention (simple, com-
plex), memory (recall and recognition, a second recall after a longer 
delay), language (naming, verbal fluency, repetition, following com-
mands, writing), construction and executive functioning (similari-
ties) [11]. These modifications are designed to sample a broader 
variety of cognitive functions, to cover a wider range of difficulty 
levels, and to enhance the reliability and the validity of the scores. 
The 3MS retains the brevity, ease of administration, and the objec-
tive scoring of the MMSE, but it broadens the ranges of the scores 
from 0-30 to 0-100 [12]. For example, the item that requires the 
individuals to copy the interlocking pentagons is scored as 0 (in-
correct) or 1 (correct) on the MMSE, but it is given a 0 to 10 point 
range on the 3MS. The 3MS was found to have a higher sensitivity 
than the MMSE and a similar specificity. The 3MS was a signifi-
cantly better predictor of the functional outcome than the MMSE. 
In the large community samples, the cut off score for the cognitive 
impairment typically  was 77 [13,14]. The interpretation for the 3MS 
was: 78-100 - normal cognition, ≤ 77 - moderate cognitive impair-
ment and ≤ 49 – severe cognitive impairment. One of the advan-
tages of the 3MS modification is that both a 3MS and an MMSE 

Test Group Mean ± SD p value

MMSE Non diabetics 27.89 ± 3.62 0.001

Diabetics 24.48 ± 3.97

3MS Non diabetics 90.28 ± 10.88 0.001

Diabetics 73.23 ± 13.25

[Table/Fig-1]: Comparison of MMSE and 3MS scores among 
diabetics and non diabetics 

[Table/Fig-2]: Percentage of diabetics and nondiabetics with normal cogni-
tion, mild and moderate cognitive impairment by MMSE and 3MS test

MMSE 3MS
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a community sample [20].

We assessed the cognition status of diabetics and nondiabetics 
by using the MMSE and the 3MS tests. Since our subjects  had 
educational qualifications of high school graduation and above, 
we used a cut off of 27  for MMSE [10].There was a highly sig-
nificant decrease in the MMSE and the 3MS scores in the dia-
betics  as compared to the nondiabetics (p<0.001). This finding 
was consistent with those of various studies, which showed a 
cognition impairment in diabetics. As compared to the people 
without diabetes, the people with diabetes had a greater risk of a 
cognitive decline [21], especially in the memory and the executive 
functions [22].

63.33%  were found to have a cognition impairment by MMSE 
and 70% had a cognition impairment by 3MS. The 3MS shows a 
slightly higher percentage of the impairment, as it involves an ad-
ditional number of tests and a finer discrimination of the scoring. 
So, we  used the 3MS test for finding the correlation between the 
age, sex, the duration of diabetes and the HbA1C values among 
the diabetics.  26.67% of non diabetics showed a cognition im-
pairment by MMSE and 20% showed it  by 3MS. This might be 
due to  benign senescent forgetfulness, depression, metabolic 
disorders, vascular dementia, Alzheimer’s disease, hormonal dis-
eases, etc.

Diabetes might accelerate the cognitive decline and the conver-
sion to dementia through a number of potential mechanisms. 
These include the insulin resistance syndrome, the disturbances 
in the insulin homeostasis in the brain, hyperinsulinaemia, inter-
play with the insulin degrading enzyme which is involved in both 
insulin and amyloid proteolysis or the effects of insulin which sig-
nal on the tau metabolism and the generation of the advanced 
products of glycosylation. Whatever the mechanism, with an 
expected increase in the prevalence of diabetes in people of all 
ages, which include the older adults, the risk of developing de-
mentia may increase [23]. A diabetes-induced cognitive decline 
may be induced via the disruption of the neurovascular coupling, 
not only with vascular disorders but also with the impairment of 
the astrocytic trafficking [24]. It  was observed in our study, that 
the educational qualification affected the MMSE and the 3MS 
scores. The people with graduation scored better in the cognition 
tests, as was observed in various studies. The median MMSE 
score was 29 for the individuals with at least 9 years of schooling, 
it was 26 for those with 5 to 8 years of schooling, and it was 22 
for those with 0 to 4 years of schooling [10].

Various studies which were done for the correlation of age, sex, 
the duration of diabetes and HbA1C on the cognition impairment 
showed contradictory results. The patients with a longer dura-
tion of diabetes achieved a lower score test and the glycaemic 
control which was measured by HbA1C, had no association with 
the MMSE score and possible dementia in the evaluation period 
[5,25]. We used 3MS to correlate the age, sex, the duration of 
diabetes and HbA1C with the cognition impairment. Even though 
males had decreased scores than the females, it was not statisti-
cally significant (P=0.526). The cause might be the small sample 
size, the small number of persons in each group, etc.

There was an inverse relationship between the MMSE scores and 
age, which ranged from a median of 29 for those who were 18 
to 24 years of age, to 25 for the individuals who were 80 years of 
age and older [10]. There was no correlation of the age and the 

scores, it was found that all the 11 with a high school education 
had a decreased cognition (MMSE scores of < 28) and that among 
the graduates, 13 had a decreased cognition (MMSE scores of < 
29) and that 6 had normal cognition (MMSE scores of ≥ 29). Only 
20% had normal cognition and 80% had reduced cognition when 
a correction was made for age and the educational qualifications, 
as per Crum et.al’s criteria [10]. Among the non diabetics, 13 had 
high school education and 17 had graduation. It was found that 22 
persons (73.33%) had normal cognition and 8 persons (26.67%) 
had decreased cognition on making a correction  for the age and 
the educational qualifications.

Regarding the correlation of the age of the diabetics with the 3MS 
scores, the diabetics were divided into 3 age groups: 50-56 years 
- 5 persons, 57-63 years - 14 persons and 64-70 years - 11 per-
sons. The analysis was done by using one way ANOVA. The differ-
ence between the 3MS scores between the 3 age groups was not 
statistically significant (p=0.101).

The comparison of the 3MS scores between the males and fe-
males was done by the unpaired t test. There were 18 males and 
12 females. The mean ± SD of the 3MS scores in males was 72 ± 
9.60 and in females, it was 75.17± 17.91. There was no statisti-
cally significant difference between the males and females, consid-
ering the 3MS scores(p=0.526). Regarding the correlation of the 
duration of diabetes with the 3MS scores, the diabetic persons 
were divided into 3 groups as follows: the duration of diabetes of 
1-4 years - 11 patients, the duration of diabetes of 5-9 years - 11 
patients and the duration of diabetes of > 9 years - 8 patients. 
The analysis was done by using one way ANOVA. The difference 
between the 3MS scores among the 3 groups was not statistically 
significant (p= 0.202). Regarding the correlation of HbA1C with 
the 3MS scores, the diabetic persons were divided into 3 groups, 
HbA1C of < 7% (2 patients), HbA1C of 7-8% (18 patients) and 
HbA1C of >8% (10 patients). The analysis was done by using one 
way ANOVA. The difference between the 3MS was not statistically 
significant (p= 0.188).

dISCuSSIOn
Dementia is one of the most common and the most devastat-
ing diseases of late life; approximately 4.6 million new cases of 
dementia are estimated to occur worldwide every year and the 
number of people who are affected  have been predicted to dou-
ble every 20 years, 42 million by 2020 and 81 million by 2040. 
Diabetes mellitus increases not only the risks of the mild cogni-
tive impairment but also the risk of the progression from such an 
impairment to dementia. The prediction of the progression to the 
dementia conversion is of considerable clinical importance [16].

Diabetes is considered as an epidemic disease nowadays, with 
about 173 million diabetic people all over the world [5]. Diabe-
tes is a chronic disease which leads to long term complications, 
which include the risk of cognitive changes [17,5]. A preserved 
cognitive status is essential  for the understanding of the treat-
ment and its compliance [5]. 

The validity of the MMSE as a screening tool for detecting de-
mentia has been extensively studied [18]; its ability to detect the 
changes in the cognitive function for non-demented individuals 
has been documented mainly in the elderly [19]. Many intact in-
dividuals achieve total scores of near 30 and a cut off score of 
23 on MMSE, has been shown to have adequate sensitivity and 
specificity (86% and 91% respectively) for detecting dementia in 



www.jcdr.net Shuba N and Karan, Cognitive status in diabetes  

Journal of Clinical and Diagnostic Research. 2012 December, Vol-6(10): 1658-1662 16611661

duration of diabetes with the cognition status in the diabetics in 
our study, as the p values were 0.101 and 0.202 respectively, as 
per one way ANOVA.  There was no correlation  between HbA1C  
and the cognition scores (p=0.188) in our study, as per one way 
ANOVA. There was no correlation of the age, sex, the duration of 
diabetes and HbA1C with the cognition impairment in our study. 
The association of the independent variables such as the dura-
tion of diabetes, the control of diabetes, the complications of dia-
betes, the other vascular risk factors and  comorbid conditions 
such as depression with the cognitive decline in diabetics was 
negative [26].

The early implementation of mini-mental, which is a simple method 
of execution, can be done to detect the early stages of dementia. 
This test could be an important tool  for assessing the ability of 
the patients  in understanding their disease and treatment [5]. By 
treating the comorbid medical condition, by behavioural therapy 
and by cognitive training, dementia can be prevented. 

The limitations of our study were that we assessed the cogni-
tion only by two tests. The other tests which are available are 
the Montreal cognitive assessment, the Queen square screening 
test, the Wechsler memory scale, the Trail making test, etc. The 
causes for the primary and secondary dementia were not ruled 
out. The early dementia  which was caused by the metabolic 
and the structural causes was not excluded. Investigations like 
the lipid profile, vitamin B12, TSH, CT scan, and MRI have to be 
included in the study to find the other causes  of  dementia. 

As a continuation of this study, the cognition tests can be repeat-
ed after a certain period and the impairment can be found. Other 
tests for the cognition assessment can be included in the study. 
Future studies can be done to identify the risk factors for the cog-
nitive dysfunction and to elucidate its relationship with diabetes.

COnCLuSIOn
Diabetic patients have a decreased cognition  as compared to 
the non diabetics. There is no correlation of age, sex, the duration 
of diabetes and the HbA1C values with the cognition impairment 
among the diabetics. The routine assessment of the diabetic 
complications should include the evaluation of the cognition sta-
tus. By an early implementation of MMSE, we can detect even a 
mild cognitive impairment, so that the adequate treatment can be 
given, to prevent dementia.

ACknOwLEdgEMEnTS
The present study was conducted as a short term student re-
search project by Mr. Karan, III year MBBS student of the 2009 
batch, under the guidance of Dr. N. Shuba, Assistant Professor 
in Physiology, PSG IMS & R, Coimbatore. We acknowledge the 
financial grant from ICMR, New Delhi.

REFEREnCES
  [1] Whitmer RA. Type 2 diabetes and the risk of cognitive impairment 

and dementia. Curr Neurol Neurosci Rep. 2007; 7(5): 373-80. 
  [2] Wild S, Roglic G, Green A, Sicree R, King H. The global prevalence 

of diabetes: the estimates for the year 2000 and the projections for 
2030. Diabetes Care. 2004; 27(5): 1047-53. 

  [3] Arvanitakis Z, Wilson RS, Li Y, Aggarwal NT, Bennett DA. Diabe-
tes and its function in different cognitive systems in older individuals 
without dementia. Diabetes Care. 2006; 29(3): 560-65.

  [4] Velayudhan L, Poppe M, Archer N, Proitsi P, Brown RG, et al., The 
risk of developing dementia in people with diabetes and mild cogni-
tive impairment. Br J Psychiatry. 2010; 196(1): 36-40.

  [5] Alencar RC, Cobas RA, Gomes MB. Assessment of the cognitive 
status in patients with type 2 diabetes through the Mini Mental Sta-
tus Examination: a cross sectional study. Diabetol Metab Syndr. 
2010; 2:10. 

  [6] Molloy DW, Standish T. Mental status and Neuropsychological As-
sessment- A Guide to the Standardized Mini-Mental State Examina-
tion. Int Psychogeriatr. 1997; 9(1): 87-94.

  [7] Jones TG, Schinka JA, Vanderploeg RD, Small BJ, Graves AB, Mor-
timer JA. The 3MS normative data for the elderly. Arch Clin Neurop-
sych. 2002; 17: 171-77.           

  [8] Biessels GJ, Staekenborg S, Brunner E, Brayne C, Scheltens P. The 
risk of dementia in diabetes mellitus: A systematic review. Lancet 
Neurol. 2006; 5: 64–74. 

  [9] Folstein MF, Folstein SE, McHugh PR .The “mini-mental state”. A 
practical method for grading the cognitive state of the patients for 
the clinician. J Psychiatr Res. 1975;12: 189–98.

[10] Crum RM, Anthony JC, Bassett SS, Folstein MF. Population-based 
norms for the Mini-Mental State Examination  on the basis of the age 
and the educational level. JAMA. 1993; 269(18): 2386-91.        

[11] Duff K, Paulsen JS. Neuropsychology. In: Bradley WG ed. Neurology 
in Clinical Practice. 5th edition, Elsevier; 2008; 691-93.         

[12] Teng EL, Chui HC. The Modified Mini-Mental State (3MS) examina-
tion. J Clin Psychiatry. 1987;48(8):314-18.          

[13] Bland RC, Newman SC. Mild dementia or cognitive impairment: the 
Modified Mini-Mental State Examination (3MS) as a screen for de-
mentia. Can J Psychiatry.  2001; 46: 506-10.    

[14] Mc Dowell I, Kristjansson B, Hill GB, Hebert R. Community screening 
for dementia: the Mini Mental Status Examination(MMSE) and Modi-
fied Mini Mental Status Examination(3MS) compared. J Clin Epide-
miol. 1997; 50(4):377-83.   

[15] Tombaugh T, McDowell I, Kristjansson B, Hubley A. Mini-Mental 
State Examination (MMSE) and the Modified MMSE (3MS): A psy-
chometric comparison and normative data. Psychological Assess-
ment. 1996;8(1):48–59.   

[16] Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L, Ganguli M, 
et al. The global prevalence of dementia: a Delphi consensus study. 
Lancet. 2005; 366: 2112–17.  

[17] Yamazaki Y, Miwa T, Sakurai H, Hanyu H, Iwamoto T, Odawara M. 
The clinical backgrounds and the morbidity of the cognitive impair-
ment in elderly diabetic patients.  Endocr J. 2011; 58(2): 109-15.

[18] Tombaugh TN, McIntyre NJ. The mini-mental state examination: a 
comprehensive review. J Am Geriatr Soc. 1992; 40: 922–35.

[19] Brayne C, Spiegelhalter DJ, Dufouil C, Chi ly, Dening TR, Paykel ES, 
et al. Estimating  the true extent of the cognitive decline in  old peo-
ple. J Am Geriatr Soc. 1999; 47: 1283–88.

[20] Cullen B, Fahy S, Cunningham CJ, Coen RF, Bruce I, Greene E, et 
al., Screening for dementia in an Irish community sample by using 
MMSE: a comparison of the norm-adjusted versus  the  fixed cut 
points. Int J Geriatr Psychiatry. 2005;20(4):371-76. 

[21] Cukierman T, Gerstein HC, Williamson JD, Cognitive decline and de-
mentia in diabetes – a systematic overview of the prospective obser-
vational studies. Diabetologia. 2005;  48 : 2460-69.

[22] Yeung SE, Fischer AL, Dixon RA. Exploring the effects of type 2 dia-
betes on  the cognitive functioning in older adults. Neuropsychology. 
2009; 23 : 1-9.

[23] Zimmet P, Alberti KG, Shaw J. The global and the societal implica-
tions of the diabetes epidemic. Nature. 2001; 414: 782– 87.

[24] Mogi M, Horiuchi M. Neurovascular coupling in cognitive impairment 
associated with diabetes mellitus. Circ J. 2011; 75(5): 1042-48.

[25]  Bruce DG, Davis WA, Casey GP, Starkstein SE, Clarnette RM, Foster 
JK, et al. The predictors of the cognitive impairment and dementia in 
older people with diabetes. Diabetologia. 2008, 51(2): 241-48.

[26] Iype T, Shaji SK,  Balakrishnan A, Charles D, Varghese AA, Antony 
TP, et al. Cognition  in type 2 diabetes: Association with the vascular 
risk factors, the complications of diabetes and depression.  Annals 
of Indian Academy of Neurology. 2009; 12(1):  25-27.



Shuba N and Karan, Cognitive status in diabetes  www.jcdr.net

Journal of Clinical and Diagnostic Research. 2012 December, Vol-6(10): 1658-166216621662

  
auThOr(S):
1. Dr. Shuba N
2. Mr.  Karan

ParTICuLarS OF CONTrIbuTOrS:
1. Assistant Professor, Department of Physiology,
      PSG IMS&R.
2. III MBBS Student, PSG IMS&R,
 PSG Institute of Medical Sciences and Research (PSG 

IMS&R), Coimbatore – 641 004, Tamilnadu India.

NaME, aDDrESS, E-MaIL ID OF ThE COrrESPONDING 
auThOr:
Dr. Shuba N,
Assistant Professor, Department of Physiology, 
PSG Institute of Medical Sciences and Research 
(PSG IMS & R), Coimbatore – 641 004, India. 
Phone: 09003580545
E-mail: shubaphysio@gmail.com 

FINaNCIaL Or OThEr COMPETING INTErESTS:  
None.

Date of Submission: Jul 16, 2012  
Date of Peer Review: aug 01, 2012 
Date of Acceptance: aug 19, 2012

Date of Online Ahead of Print: Sep 12, 2012
Date of Publishing: Dec 15, 2012


