Nareng Padun

American Journal of Psychiatric Rehabilitation

Expert Opinion Article

Impact Of Education On Addenbrooke's Score (ACE-III) In Type 2
Diabetes: A Cross Sectional Study In Kanpur, North India

Sorang Tashok!, Yompe Kamkiz, Nareng Padun3*, Kubamleubo*

LAssistant Professor Department of General Medicine, TRIHMS Naharlagun (A.P.),791110
2Assistant Professor Department of Microbiolog, TRIHMS Naharlagun (A.P.),791110
3*Assistant Professor Department of Neurology, TRIHMS Naharlagun (A.P.),791110

4DM Cardiology Resident Assam Medical College Dibrugargh-786002

*Corresponding Author- Nareng Padun,
*E-mail: padunnareng@gmail.com

Abstract

Background and aim: There have been few studies from South Asia which have shown increased prevalence of
cognitive impairment (CI) in diabetes and few of European and Indian studies had shown positive impact of
education on Addenbrooke's Cognitive Examination-III (ACE-III) Score. The present study was designed to
evaluate the impairment in cognition by using Addenbrooke's Cognitive Examination-III test and assess impact of
education on ACE-III Score.

Materials and methods: We assessed cognitive function in 54 type 2 diabetes participants using Addenbrooke's
Cognitive Examination-III (ACE-III) test.

Results: The mean age and HbAlc of cases was 64.5 * 5.3 years and 8.8 + 2.5%, respectively. The illiterate
diabetic participants had more CI with compared to literate diabetic participants but there was no difference
among non diabetic group.

Conclusion: Diabetes may cause CI and is related to poor self-care. Considering a high prevalence of CI in
diabetes, cognitive assessment should be a part of overall evaluation. ACE-III is a sensitive and convenient tool for

this purpose.

l.Introduction

One of the most challenging problems of the 21st
century regarding health is diabetes mellitus. 425
million people have diabetes in the world out of
which 82 million people belong to this region and by
2045.The complications of diabetes mellitus on
retinal, renal, cardiovascular, and peripheral
nervous systems are widely acknowledged and very
few studies have established diabetes as a risk factor
for dementia [2]. Cognition is a term used to
describe a set of higher cerebral functions, including
memory, language, executive function, attention,
perception and social behaviour. The exact
pathophysiology of cognitive dysfunction in diabetes
is not completely understood but factors like
hyperglycemia, vascular disease, hypoglycemia, and
insulin resistance are postulated to play significant
roles [4]. Validation of ACE-III score as tools to
screen mild CI [22] including CI in type 2 diabetes.
Age, gender and education of participants can have
important effects on performance of ACE-III and its
cognitive sub-domains [23]. In addition to this,
diabetes mellitus and pre-diabetes both have been
found to accelerate the rate of progression from
mild cognitive impairment to frank dementia [7].
The present study was thus designed to evaluate CI
among elderly (>60 years) type 2 diabetes
participants using ACE-III test and impact of
education on ACE-III score.

2. Materials and Methods

2.1. Study design and setting

We conducted a cross-sectional study over a period
of 2 years (May 2018 to April 2020). The study was
conducted in the Department of Internal Medicine,
GSVM Medical College Kanpur and participants were
recruited from the outpatient department. The
study was approved by the Ethics Committee of the
institute (EC/09/ethics/ 2018, dated 21/03/2018).

2.2. Participants

Patients of age 60 years with Type 2 diabetes of
duration 2 years were considered for the study.
Those who were willing to participate were
evaluated for exclusion criteria. Patients who have
prior stroke with impaired higher mental function,
advanced heart failure and those who had
significant hypoglycemia over past four weeks (a
documented glucose of 54mg/dl and/or loss of
consciousness secondary to hypoglycemia) were not
considered for the study. Patients with known
depression, epilepsy or patients on antiepileptic,
psychiatric illness, acutely ill patients or patients
with chronic systemic illness, substance abuse,
stroke and encephalopathy were excluded from the
study. A total of 180 type 2 diabetes participants
were surveyed and 118 participants were excluded.
Remaining 62 participants were interviewed for
Beck's Depression Inventory e Hindi version (H-
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BDI) [12] to exclude patients with underlying
undiagnosed depression (participants with a score
of 30 were excluded from the study). Finally, we had
54 type 2 diabetes participants as study
participants.

2.3. Study tools

The principal investigator Dr Sorang Tashok had a
formal training for assessment of cognitive function
from university of Glasgow, United Kingdom
(online), dated 15/05/2018. Participants were
assessed for cognitive dysfunction by using
validated Hindi version of Addenbrooke's Cognitive
Examination test or ACE III [13]. This tool assesses 5
cognitive sub-domains: attention, memory, fluency,
language and visuospatial. It has a maximum score
of 100 and recommended cut-off for CI is 82 with
sensitivity of 93% and specificity of 100% [14]. The
ACE-III cognitive assessment tool has been used in
type 2 diabetes patients with good reliability and all
the questionnaires were validated in local language
(Hindi).

2.4. Sample size

The prevalence of cognitive impairment in elderly
population was assumed to be 25% and among
diabetic population was taken to be 54% based on
two previous Indian studies conducted on elderly
general population and elderly type 2 diabetes
patients, respectively [18,19]. The required sample
in each group was 45 and assuming a drop out of
20%, we recruited 54 participants in each group.
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2.5. Statistical analysis

The data obtained was transferred to Microsoft
Excel (version 2016). Analysis was done using SPSS
software version 22.0. The descriptive analysis was
done in terms of range, frequency, percentages,
mean and standard deviation. We calculated the
0dds ratio (OR) for various variables using the
Ordinal regression method. 95% confidence interval
and p values of different variables in diabetic
subjects and means of different domains of ACE-III
scores in were calculated. After applying ANOVA on
SPSS Version 22 P value was <.0001 in diabetic
participants.

3. Results

The diabetic participants mean age was 64.5 *
5.3years with an average duration of diabetes of
8.5+6years. Participants were using oral anti-
diabetic medications (87%) and on pre-mixed
insulin (18%) for glycemic control. The Educational
qualification of participants were Primary level
(31.5 %), high-school level (27.7%), graduates
(25.9%) and 14.8% were illiterate. We found 63% of
participants had CI (ACE-III score<83) and there
was significant low ACE-III score in illiterate (ACE-
Il core 65.8) and primary level (ACE-III Score 67).
Mean ACE-III score among participants was 74.9 +
11.2. All the sub-domains of cognition were affected
among participants. When individual variables were
analyzed, only female gender and higher HbA1C
level (>7.5%) were significantly associated with CI
and education had positive impact on ACE-III Score.

Table 1: Age Wise Distribution of cases

Age Diabetic subjects
group Number | Percentage (%)
60-70 years 48 88.8%
70-80 years 6 11.2%
Total 54 100%

Table 2: Gender Wise Distribution of cases

Gender group Diabetic subjects
Number Percentage (%)
Men 28 51.8%
Women 26 48.2%
Total 54 100%
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25.90%

27.70%

Educational qualifications of Diabetic
subjects

31.50%
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M |lliterate
Primary level
High School

Graduates

Table 3: Addenbrooke’s score (ACE-III) and Educational Status of Diabetic Subjects

Educational qualification off
Diabetic cases

Numbers of diabetic cases

Mean ACE-III Scores

[lliterates 8

Primary level 17
High school level 15
|Graduates 14
Total 54

65.88
67.00
75.93
88.86
74.98

4. Discussion

We found a significant prevalence of CI (63%) in our
study which is higher than previous studies where
prevalence was 48% and 54% respectively.
Considering the high prevalence of CI in type 2
diabetes and availability of free Hindi version of
ACE-III, this tool can be considered for evaluation of
cognition among type 2 diabetes populations. We
found all the domains of ACE-III were affected with
most affected being memory and fluency domains
and least affected being visuospatial domain. We
found that educated diabetics subjects has higher
ACE-III score compared to illiterate subjects which
is also shown in few studies in India [23]and abroad.
This positive impact of education on ACE-III score
indicating that education might help in diabetic self-
care in type 2 diabetic subjects. On ordinal
regression analysis, we found that higher HbA1C
(>7.5%) and female gender were associated with
lower ACE-III scores.

5. Conclusion

ACE-IIl is a freely available, validated and
convenient cognition assessment tool. Uncontrolled
diabetes mellitus affects cognition globally and
females may be at more risk. There is positive
impact of education on cogitation in type 2 diabetes
patients.

Strengths of the study: ACE-III is a freely available,
validated and convenient cognition assessment tool.
The participants were also carefully selected after
excluding other confounding factors and using H-
BDI assessment beforehand to identify underlying
depression.

6. Limitations

1. The sample size was small and larger similar
studies are required in future to confirm the
conclusions.

2. ACE-III scores have not been validated in patients
with type 2 diabetes from Indian population.

3. Due to lack of data on lipid profile of controls, the
adjustment for this probable confounding factor
could not be done.

4. The data regarding prevalence of diabetes related
complications was incomplete as a formal
assessment for this was not done in all
participants.

Funding
The authors did not receive support from any
organization for the submitted work.

References

[1] International Diabetes Federation, Sinclair A,
Dunning T, Colagiuri S. Managing older people
with type 2 diabetes: global guideline. 2013.

[2] Fei M, Yan Ping Z, Ru Juan M, Ning Ning L, Lin
G. Risk factors for dementia with type 2

Doi: 10.69980/ajpr:v28i5.461

1548-7776 Vol. 28 No. 5 (2025) June

568/569


https://ajprui.com/index.php/ajpr/index

Nareng Padun

American Journal of Psychiatric Rehabilitation

diabetes mellitus among elderly people in
China. Age Ageing 2013 May
1;42(3):398e400.

[3] Puttanna A, Padinjakara NK. Management of
diabetes and dementia. Br ] Diabetes 2017
Sep 10;17(3):93e9.

[4] dela Monte SM, Tong M, Cohen AC, Sheedy D,
Harper C, Wands JR. Insulin and insulin-like
growth factor resistance in alcoholic
neurodegeneration. Alcohol Clin Exp Res
2008 Sep;32(9):1630e44.

[5] Ott A, Stolk RP, Hofman A, van Harskamp F,
Grobbee DE, Breteler MMB. Association of
diabetes mellitus and dementia: the
Rotterdam Study. Diabetologia 1996 Oct
1;39(11):1392e7.

[6] Cheng G, Huang C, Deng H, Wang H. Diabetes
as a risk factor for dementia and mild
cognitive impairment: a meta-analysis of
longitudinal studies. Intern Med ] 2012 May;
42 (5): 484e91.

[71 XuW, Qiu C, Gatz M, Pedersen NL, Johansson B,
Fratiglioni L. Mid- and late-life diabetes in
relation to the risk of dementia: a population-
based twin study. Diabetes 2009 Jan;58 (1):
71e7.

[8] Handley M, Bunn F, Goodman C. Dementia-
friendly interventions to improve the care of
people living with dementia admitted to
hospitals: a realist review. BM]J Open 2017
Jul;7(7):e015257.

[9] Punthakee Z, Miller ME, Launer L], Williamson
JD, Lazar RM, Cukierman-Yaffee T, et al. Poor
cognitive function and risk of severe
hypoglycemia in type 2 diabetes: post hoc
epidemiologic analysis of the ACCORD trial.
Diabetes Care 2012;35(4):787e93.

[10] Kodl C, Seaquist E. Cognitive dysfunction and
diabetes mellitus. Endocr Rev 2008 ]Jul
1;29:494e511.

[11] Lalithambika CV, Arun CS, Saraswathy LA,
Bhaskaran R. Cognitive impairment and its
association with glycemic control in type 2
diabetes mellitus patients. Indian ]
Endocrinol Metab 2019 May 1;23(3):353.

[12] Kumar K], Kushwaha 1, Kumar Jitendra. Beck
depression inventory: Hindi translation and
psychometric properties for the students of
higher education. ] Res Human Soc Sci (Quest
) 2016;4(9):39e49. 2321e9467, (Online
Access). ] Res Humanit Soc Sci. 2016 Sep
25;Vol. 4:39e49.

[13] ACE-III-Administration-Hindi.pdf [Internet].
[cited 2020 Nov 1]. Available from,
https://www.sydney.edu.au/content/dam/co
rporate/documents/brain- and-mind-
centre/ace-diagnostic-tests/ace-iii—
standard/ACE-III Administration-Hindi.pdf.

Expert Opinion Article

[14] Bruno D, Schurmann Vignaga S. Addenbrooke's
cognitive examination III in the diagnosis of
dementia: a critical review. Neuropsychiatric
Dis Treat 2019 Feb 15;15:441e7.

[15] Xin ], Xiao X, Chen X, Pan X. Application of
Chinese version of ACE-III in type 2 diabetes
mellitus patients with mild cognitive
impairment. Zhonghua Yi Xue Za Zhi 2017
Nov 28;97:3455€9.

[16] McCabe D. Katz index of independence in
activities of daily living (ADL). :2.

[17] Patel RM, Singh US. 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 ] Community Med
2018 Apr 1;43(2):113.

[18] Goswami A, Reddaiah VP, Kapoor SK, Singh B,
Dey AB, Dwivedi SN, et al. Prevalence and
determinants of cognitive impairment in
rural elderly population in India. Help Age
India Res Dev ] 2006;12(1):8e15.

[19] Solanki RK, Dubey V, Munshi D. Neurocognitive
impairment and comorbid depression in
patients of diabetes mellitus. Int J Diabetes
Dev Ctries 2009;29(3):133

[20] https://pubmed.ncbi. nlm.nih.gov/? term
=Nieto+A&cauthor_id=27474027

[21] Bratati Kahali, Siddharth Dutt, Naren P
Rao, Vijayalakshmi Ravindranath

[22] https://bmcgeriatrbiomedcentral.com/ articles
/10.1186/s12877-019-1120-4#auth-Osamu-
Yokota-Aff1

[23] Bratati Kahali, Siddharth Dutt, Naren P
Rao, Vijayalakshmi  Ravindranath, SANSCOG
and TLSA Investigators

Doi: 10.69980/ajpr:v28i5.461

1548-7776 Vol. 28 No. 5 (2025) June

569/569


https://ajprui.com/index.php/ajpr/index
https://www.sydney.edu.au/content/dam/corporate/documents/brain-
https://www.sydney.edu.au/content/dam/corporate/documents/brain-
https://alz-journals.onlinelibrary.wiley.com/authored-by/Kahali/Bratati
https://alz-journals.onlinelibrary.wiley.com/authored-by/Dutt/Siddharth
https://alz-journals.onlinelibrary.wiley.com/authored-by/Rao/Naren+P
https://alz-journals.onlinelibrary.wiley.com/authored-by/Rao/Naren+P
https://alz-journals.onlinelibrary.wiley.com/authored-by/Ravindranath/Vijayalakshmi
https://bmcgeriatr.biomedcentral.com/
https://alz-journals.onlinelibrary.wiley.com/authored-by/Kahali/Bratati
https://alz-journals.onlinelibrary.wiley.com/authored-by/Dutt/Siddharth
https://alz-journals.onlinelibrary.wiley.com/authored-by/Rao/Naren+P
https://alz-journals.onlinelibrary.wiley.com/authored-by/Rao/Naren+P
https://alz-journals.onlinelibrary.wiley.com/authored-by/Ravindranath/Vijayalakshmi
https://alz-journals.onlinelibrary.wiley.com/authored-by/ContribRaw/SANSCOG+and+TLSA+Investigators
https://alz-journals.onlinelibrary.wiley.com/authored-by/ContribRaw/SANSCOG+and+TLSA+Investigators

