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Greetings from Hyderabad 
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These are the cognitive processes 
that break down in

Hyderabadis with dementia



“ Much of the increase will take place in

low and middle income countries. In 

2015, 58% of all people with dementia

live in LMICs rising to 68% in 2050 “

Demographic transition 

World Alzheimer report 2015 4.8 million 

Rising burden of dementia
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Education, Occupation, Nutrition, 

Emotional neglect, Depressive 

Symptoms, Cognitive, Physical, & 
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&
Dementia
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‘Dementia is a complex disorder’

Negash, Selamawit, et al. "Cognition and neuropathology in aging: multidimensional 
perspectives from the Rush Religious Orders Study and Rush Memory and Aging Project." 
Current Alzheimer Research 8.4 (2011): 336.



Resilience against cognitive decline 

• Education

• Occupational complexity          Cognitive reserve

• Complex leisure activities

• Physical activity 



…..and does multilingualism matter 

Delaying onset of AD, Bilingualism as a form of Cognitive 
Reserve 

Bialystok  E et al , Neurology 2010



But it’s not all that simple

Confounding variables – Immigration, education and 
number of languages  



Hyderabad and Multilingualism 

Telugu, Dakkhini, English 
are the languages spoken
78 other mother tongues



Language use questionnaire
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Hyderabad Memory Clinic



One Language

Telugu 235

Dakkhini 8

Hindi 7

English 1

Others 6

Telugu and English 75

Telugu and Hindi 42

Telugu and Dakkhini 4

Hindi and English 9

Hindi and Dakkhini 13

Hindi and others 10

Telugu and others 9

English and others 8

Dakkhini and 
Malayalam

1

Two Languages

Telugu ,Hindi, English 116

Hindi, English and others 42

Hindi, Dakkhini and English 15

Telugu, Hindi and Dakkhini 9

Telugu, Hindi and others 7

Telugu, English and others 5

Telugu, English and 
Dakkhini

2

Telugu, Dakkhini and 
Malayalam

1

Hindi, Dakkhini and Punjabi 1

Three Languages

Telugu, English, Hindi 
and others

18

Telugu, English, Hindi 
and Dakkhini

14

Telugu, English, Hindi 
Dakkhini and others

8

Four or more 
Languages

ನ

டு றி

ಕೊಂ

ర

கு
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648 patients
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P<.0001



BBC World News

http://www.thehindu.com/


Prof Mortimer’s response

Published December 4, 2013

Bilingualism delays age at onset of dementia, independent of education and immigration status

James A. Mortimer, Professor

Department of Epidemiology and Biostatistics, University of South Florida

From their study of 648 patients with dementia in a clinic in India, Alladi et al. concluded that bilingualism 
leads to a delay in onset age of dementia compared with monolingualism. [1]

The data are not sufficient to draw this conclusion.

Age of onset studies conducted in a single disease group (case-only studies) are unable to show associations 
with risk factors for a simple reason: the age of onset depends on the age distributions of the groups from 
which the participants are selected in the source population. If monolingual persons die at a younger age on 
average than their higher educated bilingual counterparts, then the mean age of monolingual people in the 
source population will be lower than that of bilingual people. 



Our reply

WHY RURAL DWELLING DOES NOT MATTER, BUT THE TYPE OF DEMENTIA DOES - A RESPONSE 

TO MORTIMER

Suvarna Alladi, Additional Professor; Thomas H Bak, Edinburgh, UK; Tom C Russ, Edinburgh, UK; Mekala

Shailaja, Hyderabad, India; Vasanta Duggirala,

Hyderabad, India. Nizam's Institute of Medical Sciences

Dr. Mortimer raises the important issue of confounding variables, which are relevant to all observational 
studies. Our study controlled for them [1] to a higher degree than others have. We succeeded in eliminating 
the immigration confound. We also examined illiterate mono- and bilinguals separately and found an even 
larger difference than among literates. 

Only illiterates (59 vs 65 years p<0.01)

Only rural (56.2 vs 60.9 years p<0.01)



Controversies…….

• Mixed results from dementia studies

• Variable definitions of multilingualism

• Confounding variables and reverse causality  

• Differential cognitive effects  of bilingualism 



Multilingualism does not always protect: US studies  

Multilingualism protective in European studies

4.6 year delay in age at onset and 4.8 years delay in diagnosis of AD in 
Dutch-French bilinguals in Ghent, Belgium                                                           

Woumans 2015
A low prevalence of dementia in Luxembourg elders with high cognitive 
reserve due to multilingualism 

Perquin 2015   
Bilingualism lead to a better cognitive function at age 73, than could be 
predicted from their performance at age 11- Lothian birth cohort

Bak 2014 





“Skilled bilinguals rarely make the error of speaking the wrong 
language yet they often code switch with other similar bilinguals in 
the middle of a sentence, suggesting that they possess an exquisite 
mechanism of cognitive control.”  

Grosjean 2004

Cognitive effects of Multilingualism 



A life of resolving cross-language competition appears to confer a range of 
positive consequences for cognition and changes to the brain networks 
that reflect the way in which control mechanisms are engaged

Kroll and Bialystok 2013 
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Bialystok et al. (2005)

Congruent Trials                  Incongruent Trials

The Simon Task

“Press the button on the left for Red and
button on the right for Green”

 Bilingual 4 year olds outperformed monolinguals 
on both congruent and incongruent trials.

 These results suggest that bilingualism enhances 
inhibitory control

 Protects bilingual older adults from the decline of 
these processes with ageing



Bilinguals performed better on TMT (A & B) and global-
local tasks than monolinguals.

Trail Making Test – A and B Global-Local Tasks

Global: Respond to bigger letters and shapes
Local: Respond to smaller letters and shapes

Bilingualism and executive functions 



Bilingual children scored lower on verbal fluency 
and vocabulary tests 

Peabody Picture Vocabulary Test - PPVT



Is there a neural basis of the bilingual effect



• “Public health policy should remove 
recommendations regarding bilingualism as a 
strategy to delay dementia”

• “If the entire relevant literature is considered, it 
becomes clear that there is considerable 
empirical support for a bilingual effect on 
dementia, of a size to which no pharmacologic 
intervention can yet aspire”

Woumans et al, Journal of Alzheimer’s disease Aug 2017



World Brain Alliance: United Nations’ resolution 2015 

• There is no health without brain health.

• Brain health begins with the mother and the child and their education.

• Our brains are our future.

Alladi and Hachinski et al 2018                                                            
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“Multilingualism and Multiliteracy in primary school 
children in India”: 

Preliminary data analysis from Hyderabad



“The project started off initially by meeting educational commissioner Mr. G Kishan

who was very supportive and encouraged us to work by giving permission and list

of all primary schools in Hyderabad and Ranga Reddy Districts. From the list I

sorted out English and Telugu medium schools, later with the permission letter from

the commissioner contacted various school principals and teachers to start our data

collection who were very supportive and interested to know about the project. They

gave us lot of insight on the academic schedule of schools, children’s background

facilitating data collection strategy.

I had two workshops one at Delhi and other in Hyderabad, trained remaining 5 RA’s.

Once I got the permissions from schools distributed the schools among other RA’s

from the team for data collection. Each day was a new experience with kids in the

schools, they were super-talented and very enthusiastic in doing the tasks. Teachers

were very supportive in allowing us for classroom observations.

-----------------Abhigna

At the beginning 



RA responsibilities 

Pre-data collection phase

1. Establish contact with schools, teachers and children

2. Categorize them according to the independent variables to be included (slum/non-slum; English 

medium/Regional medium; boys/girls)

Data collection phase

1. Task familiarization with subjects (children, teachers, head teachers)

2. Task administration

3. Data input (hard copy/soft copy) and uploading on the central database (psychopy manual)

Post data collection phase 

1. Collating data and summarizing trends (SPSS)



Demographic characteristics of cohort 

Number 461 (Target 400)

Boys: Girls 208  :253

Location of school 241 (Slum): 220 (Non slum) 



S.No. SCHOOL ID SLUM/NON-SLUM MEDIUM

1 2111 slum English

2 2222 non-slum Telugu

3 2223 non-slum Telugu

4 2214 non-slum English

5 2125 Slum Telugu

6 2126 slum Telugu

7 2227 non-slum Telugu

8 2128 Slum Telugu

9 2219 non-slum English

10 21210 Slum Telugu

11 22211 non-slum Telugu

12 21212 slum Telugu

13 22113 non-slum English

14 22214 non-slum Telugu

15 21115 slum English

16 21216 non-slum Telugu

17 22117 non-slum English

18 22218 non-slum Telugu

19 21119 slum English

20 22220 slum Telugu

List of schools in Hyderabad 



Medium of Instruction
English vs Telugu

School profile

schools 
english

46%

schools 
telugu
54%

Student profile 

Telugu
62%

English
38%



Medium of Instruction in Slum and Non Slum areas

Telugu Medium Schools English Medium Schools 

telugu  slum
55%

telugu  non-
slum
45%

english slum
44%

english non-
slum
56%



1. TELUGU: 310

2. HINDI: 40 

3. MARATHI: 15 

4. KANNADA: 23 

5. URDU: 24 

6. LAMBADI: 40 

7. NEPALI: 1 

8. VODDERA: 1 

9. BIHARI: 3 

10.ORIYA: 1 

11.TAMIL: 1 

12.GUJARATHI: 2

Language distribution among students



Raven’s coloured progressive  matrices

General Intelligence

Tests 



ASER

Literacy and Fluency tests

SEMANTIC FLUENCY



NUMBER 
RECOGNITION

SUBTRACTION/DIVISION

Math tests - Numeracy 



WORD PROBLEMS

Math tests – Reasoning 



META MATHS

MATHS ANXIETY

Math tests – Reasoning 



TEST n MEAN ± S.D

ASER ENGLISH 461 58.75 ± 27.20

META MATHS 440 59.18 ± 37.08

WORD PROBLEM 461 36.01 ± 19.72

DIVISION/SUBTRACTION 458 27.41 ± 26.21

NUMBER RECOGNITION 461 91.60 ± 25.28

MATHS ANXIETY 461 52.01 ± 18.31

RAVEN’S 461 16.50 ± 5.68

OVERALL SCORES 



Correlation between Literacy, Numeracy 
and General Intelligence

• General Intelligence correlated significantly with 
numeracy, math reasoning, literacy and fluencies 

• Literacy correlated significantly with numeracy, 
math reasoning 



TEST SLUM(243) NON-SLUM(218) P VALUE

ASER ENGLISH 56.03 ± 27.10 61.79 ± 27.06 0.023

META MATHS 56.25 ± 37.35 62.64 ± 36.55 0.071

WORD PROBLEM 36.21± 20.12 35.78 ± 19.31 0.814

DIVISION/SUBTRACTION 18.94 ± 17.41 36.92 ± 30.81 <0.001

NUMBER RECOGNITION 87.68 ± 30.49 95.975 ± 16.80 <0.001

MATHS ANXIETY 51.88 ± 19.49 52.16 ± 16.54 0.868

RAVEN’S 16.42 ± 5.71 16.59 ± 5.66 0.775

SEMANTIC FLUENCY - RESPONSE IN ENGLISH

LIVING THINGS 7.32 ± 2.75 7.49 ± 2.61 0.492

NON-LIVING THINGS 7.31 ± 2.60 7.41 ± 2.21 0.659

SEMANTIC FLUENCY - RESPONSE IN TELUGU

LIVING THINGS 5.47 ± 2.34 5.25 ± 2.38 0.331

NON-LIVING THINGS 8.30 ± 3.15 7.84 ± 2.91 0.12

SLUM  vs NON-SLUM



TEST

GIRLS(257) BOYS(204)

P VALUE

ASER ENGLISH 59.81 ± 28.15 57.43 ± 25.97 0.351

META MATHS 56.54 ± 37.35 62.50 ± 36.56 0.094

WORD PROBLEM 34.89 ± 19.59 37.42 ± 19.84 0.172

DIVISION SUBTRACTION 26.01 ± 25.28 29.19 ± 27.31 0.198

NUMBER RECOGNITION 91.25 ± 25.50 92.05 ± 25.08 0.738

MATHS ANXIETY 51.60 ± 17.27 52.54 ± 19.20 0.58

RAVEN’S 16.51 ± 5.77 16.48 ± 5.57 0.95

SEMANTIC FLUENCY - RESPONSE IN ENGLISH

LIVING THINGS 7.35 ± 2.66 7.45 ± 2.71 0.717

NON-LIVING THINGS 7.44 ± 2.52 7.25 ± 2.30 0.387

SEMANTIC FLUENCY - RESPONSE IN TELUGU

LIVING THINGS 5.26 ± 2.47 5.49 ± 2.21 0.31

NON-LIVING THINGS 8.17 ± 3.15 7.98 ± 3.22 0.522

BOYS vs GIRLS



TEST ENGLISH (175) TELUGU (286) P VALUE

ASER ENGLISH 73.53 ± 22.49 49.71 ± 25.88 < 0.001

META MATHS 59.49 ± 34.07 58.99 ± 38.92 0.89

WORD PROBLEM 33.90 ± 19.48 37.30 ± 19.79 0.072

SUBTRACTION 32.76 ± 31.43 35.76 ± 32.86 0.451

DIVISION 35.76 ± 32.86 33.26 ± 19.43 0.336

NUMBER RECOGNITION 85.52 ± 32.88 95.32 ± 18.32 < 0.001

MATHS ANXIETY 49.37 ± 15.93 53.63 ± 19.21 0.01

RAVEN’S 16.70 ± 6.39 16.38 ± 5.21 0.558

SEMANTIC FLUENCY - RESPONSE IN ENGLISH

LIVING THINGS 8.06 ± 2.48 6.99 ± 2.72 <0.001

NON-LIVING THINGS 7.77 ± 2.36 7.09 ± 2.43 0.002

SEMANTIC FLUENCY - RESPONSE IN TELUGU

LIVING THINGS 5.42 ± 2.45 5.31 ± 2.28 0.601

NON-LIVING THINGS 8.27 ± 3.002 7.91 ± 3.34 0.234

ENGLISH MEDIUM vs TELUGU MEDIUM



HOME 
LANGUAGE

SCHOOL
LANGUAGE

NUMBER 

TELUGU TELUGU 225

TELUGU ENGLISH 74

NON-TELUGU TELUGU 61

NON-TELUGU ENGLISH 101 

Home Language  vs  Medium of Instruction

MOTHER 
TONGUE 

SIMILAR TO 
SCHOOL 

LANGUAG…

MOTHER 
TONGUE NOT 
SIMILAR TO 

SCHOOL 
LANGUAGE…



TEST
HOME LANGUAGE  SAME 

AS MEDIUM (225)

HOME LANGUAGE 

DIFFERENT FROM  

MEDIUM(236)

P VALUE

ASER ENGLISH 48.94 ± 26.15 68.11 ± 24.82 < 0.001

META MATH 59.06 ± 38.63 59.30 ± 35.67 0.946

WORD PROBLEM 37.63 ± 20.01 34.46 ± 19.35 0.085

SUBTRACTION
28.37 ± 19.51

30.17 ± 30.52 0.322

DIVISION 22.42 ± 19.51 24.17 ± 30.52 0.226

NUMBER 

RECOGNITION
96.25 ± 16.26 87.17 ±30.97 < 0.001

MATH ANXIETY 54.40 ± 19.67 49.74 ± 16.26 0.006

IQ 16.20 ± 5.05 16.79 ± 6.22 0.293

SEMANTIC FLUENCY - RESPONSE IN ENGLISH

LIVING THINGS 7.02 ± 2.81 7.75 ± 2.50 0.003

NON-LIVING THINGS 7.15 ± 2.55 7.54 ± 2.29 0.087

SEMANTIC FLUENCY - RESPONSE IN TELUGU

LIVING THINGS 5.56 ± 2.19 5.18 ± 2.50 0.252

NON-LIVING THINGS 7.80 ± 3.31 8.35 ± 3.04 0.244

HOME LANGUAGE 

SAME vs DIFFERENT FROM MEDIUM OF INSTRUCTION



TEST
GENDER

MEDIUM OF 
INSTRUCTION

SLUM vs NON-
SLUM

HOME 

LANGUAGE

HOME LANGUAGE =/≠ 

MEDIUM OF 

INSTRUCTION

ASER English
English better than 

Telugu

Students with medium of 
instruction different from 

home language better 
than students with same 

medium of instruction 

Meta math Boys better than 
girls

Non-slum 
better than 

slum

Word problem Telugu better than 
English (trend)

Division/subtraction Boys better than 
girls

Non-slum 
better than 
slum (trend)

Number recognition Telugu better than 
English (trend)

Non-slum 
better than 
slum (trend)

Math anxiety
Telugu, Hindi, 
Marathi  more 

anxiety. 

Raven’s 

Students with medium of 
instruction different from 

home language better 
than students with same 

medium of instruction

General Linear Model to study factors affecting performance on  tests 



TEST
GENDER

MEDIUM OF 
INSTRUCTION

SLUM vs NON-
SLUM

HOME 

LANGUAGE
HOME LANGUAGE =/≠ MEDIUM OF 

INSTRUCTION

SEMANTIC FLUENCY - RESPONSE IN ENGLISH

Living things

Telugu and 
Urdu better
compared to 

other 
languages. 

Non-living things
English better 
than Telugu

SEMANTIC FLUENCY - RESPONSE IN TELUGU

Living things Telugu better 
than English 

(trend)

Telugu and 
Urdu  better 
compared to 

other 
languages

Non-living things
Telugu better 

than 
English(trend)

General Linear Model to study factors affecting performance on tests 



Preliminary observations 

• English medium of instruction associated with better scores on English ASER 
and Semantic fluency in English 

• Telugu medium of instruction associated better scores on number 
recognition, word problems and fluency in Telugu 

• Male gender and children living in non-slum areas associated with better 
scores on division/subtraction and less math anxiety 

• Telugu and Urdu mother tongue associated with better fluencies of semantic 
category of living things 

• Studying in a medium of instruction different from mother tongue was 
associated with a higher score on English ASER and a higher general 
intelligence. 



Working with children was a great experience. When explained about the questionnaires few of them understood the

tasks very well and few couldn’t, but all the children gave their full participation.

…………….. Dedeepya

It was a good experience to meet students from different regions, traditions and cultures. They

were so innocent, affectionate to me and showed enthusiasm and interest to complete each and

every task. Most of the students were from Maharashtra, Bihar, Uttar Pradesh and Telangana.

They were able to understand all the languages because of influence of friends and

conversation with their friends. But their class teacher was strictly speaking in English only and

they were responding in English. In the last day I got some chocolates and beautiful cards from

children ---------- Deepa

Initially, I had chosen the easiest way to work was by just following the given instructions. However I soon realized that it was not the right

way; in fact it took more effort than this. Certainly each child, school, session and tasks had their own blocks. Here are few ways I had

approached to coordinate with children for my overall stay at the field. I assured each child that my presence was for their support and not

to examine them. Only after making them comfortable I gave them the tasks to get most out of them.

----------Joshua

We have seen, more often than not, that teachers and students come to school, and there is a genuine effort at teaching-
learning. Teachers and the support staff ensured that the kids had their mid-day meal, which for many students is their 
most important meal of the day. 

---------Anu Nagalakshmi

Some field observations….



Open questions and Road Ahead 
This is just the beginning 



THANK YOU


