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Background: As populations age, cognitive decline and dementia pose significant burdens for societies and
health care systems, including low- and middle-income countries such as Mexico. Minor age-related declines
in cognitive function appear to represent a stable but heterogeneous phase in the continuum between normal
cognitive ageing and dementia. Loss of cognitive function has impacts at societal and individual levels and
understanding the risk factors can help provide a framework for health policies and interventions to target
at-risk groups.

Design: A cohort of older Mexican adults (504 ) from the World Health Organization’s Study on global
AGEing and adult health (WHO SAGE) was used to examine cognitive function, including a total of 2315
respondents, with 325 respondents aged 80 years and older. Cognition was objectively evaluated using verbal
recall, verbal fluency, forward digit span and backward digit span, with differences in an overall cognitive
score assessed against sociodemographic variables, and associated factors using linear regression.

Results: The most significant predictors of poorer cognitive function were found to be older age
(B = —13.88), rural living (B = —2.25), low income (B = —8.28), self-reported severe or extreme memory
difficulties (B = —6.62), and difficulty with two or more activities of daily living (p = —2.02).

Conclusions: These findings can inform public health initiatives to address cognitive impairment in ageing
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populations in Mexico and other middle-income countries.
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Introduction

Dementia and cognitive impairment are significant
sources of morbidity in ageing populations around the
world, including middle-income countries such as
Mexico. Mexico is the fifth largest country in the
Americas with a population over 120 million, and a life
expectancy of 80 years for women and 75 for men; almost
20% are expected to be aged 60 and older by 2030 (1).
Overall, developing countries currently carry 58% of the
world’s dementia burden and this is projected to rise to
71% by 2050 (2). Mexico has a high incidence rate of
dementia (30.4 per 1,000 person-years) in those aged 65
and older, when compared to other countries in the Latin

American region (3), and is estimated to affect 6-8% of
those aged 60 years (4, 5). Dementia, which includes
Alzheimer’s disease, Lewy body and frontotemporal
dementias, and vascular dementia, results from a number
of pathological processes and is preceded by changes in
cognition that differ from the normal ageing process.
Mild changes in cognition can manifest as delays in
memory and impairments in complex activities of daily
living (ADLs) and instrumental activities of daily living
(IADLs) (6, 7). More significant cognitive impairment
would be characterised by considerable disability and
neuropsychiatric symptoms such as depression and
anxiety (8), often resulting in high caregiving needs (9).
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In Mexico, estimates are 3-29% for mild cognitive
impairment for those aged over 60 years (10, 11),
compared to a general estimate of 10-20% in older adult
populations (6).

The evidence on risk factors for dementia is growing,
with the strongest evidence currently available for advan-
cing age, low education levels in early life, tobacco use,
diabetes, and midlife hypertension (12—14), and may be
explained in part by the effect of education on cognitive
reserve (15) or changes in brain structure and function due
to vascular disease (16). In Mexican populations, reported
risk factors for mild impairments in cognition include
older age, sex, education, depression, heart disease, and
diabetes (10, 11). As ageing populations are growing
worldwide, groups at highest risk for cognitive decline,
particularly those from low- and middle-income countries,
can be targeted as part of wider efforts to reduce the
prevalence of dementia and its burden on society and
healthcare systems. This paper examined risk factors for
cognitive impairment amongst a sample of adults aged
50 years and older in a population-based study in Mexico.

Methods

Population and sample

The sample of respondents aged 50+ years from the
World Health Organization’s Study on global AGEing
and adult health (WHO SAGE) Mexico Wave 1 (2009—
2010) was used for this study. SAGE is a longitudinal
study of health and well-being in adults from six low- and
middle-income countries, including Mexico. Stratified
multistage clustered sampling (1) was used to generate a
final sample of 2,756 respondents in Mexico. The study
design included samples of follow-up respondents from
SAGE Wave 0, a baseline cohort created during the
2002—-2004 World Health Survey, and new respondents.
Proxy respondents were identified for respondents who
were unable to provide reliable responses or due to poor
health. Face-to-face interviews were conducted in Mexico
between 2009 and 2010. Cross-sectional data from SAGE
Wave 1 were used in this study. More information on
WHO SAGE is available elsewhere (17). SAGE was
approved by the Ethics Review Committee of the World
Health Organization and by the Ethics Committee of
the National Institute of Public Health in Cuernavaca,
Mexico.

Measures

SAGE evaluates self-reported perceptions of health, well-
being, and cognition, and also assesses these using more
objective measures, including a battery of cognitive tests
(immediate and delayed verbal recall, VR; verbal fluency,
VF; forward digit span, FDS; and backward digit span,
BDS), and a 4-metre (4-m) timed walk at both normal and
rapid pace.

Verbal memory was tested using verbal recall, consisting
of three repetitions of a 10-word list for immediate recall,
and then assessing the recall of these words after a 10-min
delay. The verbal fluency test consisted of naming as many
animals as possible in 1 min, to assess attention, semantic
memory, and executive functions. Digit span was used to
assess memory capacity and executive function, using both
forward and backward digit recall tests (18). An overall
composite cognitive score, used to characterise cognitive
function, was calculated by standardising and summing
the correct responses from immediate and delayed VR, VF,
FDS, and BDS, and rescaling these to a value between
0 and 100, where 0 is the worst and 100 is the best score for
cognition (19).

Covariates included a number of sociodemographic
variables such as age, sex, urban/rural locality of residence
and asset-based income quintiles. Age was recategorised
into four age groups: 50-59, 60-69, 70-79, and 80+.
Other predictors included: self-report of difficulties with
memory (‘Overall in the last 30 days, how much difficulty
did you have with concentrating or remembering things?’),
difficulties with ADLs (including questions on eating,
walking, climbing stairs, concentrating, bathing, getting
dressed) and IADLs (including questions on household
care, daily work, using public transport), timed normal
gait speed over a 4 m distance (slow gait was considered to
be <1 m/s (20) with gait speeds <0.13 m/s and >4 m/s
excluded). Prevalence of stroke and hypertension was
based on self-report using a form of the question: ‘Have
you ever been told by a health professional that you have
[diseaselcondition]?’. Depression was measured using an
algorithm based on diagnosis and symptoms (including
questions on medication/therapy, sadness, loss of interest,
low energy) and based on the World Mental Health
Survey’s version of the Composite International Diagnos-
tic Interview (21). Use of tobacco was based on the
question: ‘Do you currently use (smoke, sniff or chew)
any tobacco products such as cigarettes, cigars, pipes,
chewing tobacco or snuff?’. Tobacco use for this analysis
included daily and non-daily use. Alcohol use was based on
the question: ‘Have you consumed alcohol in the last 30
days?’.

Statistical analysis

Data were analysed in STATA (MP13). Post-stratification
analysis weights were applied. Bivariate associations
between predictors and the outcome variable (overall
cognitive score) were assessed using linear regression.
Reference groups were: 50-59 age group, male gender,
urban locality, lowest income percentile, no self-reported
difficulty with memory, no difficulty with any of the six
ADLs, no difficulty with IADLs, slow gait speed ( <1 m/s),
no depression, no stroke, no hypertension, no tobacco use,
and no alcohol use. Variables associated with cognition at
p <0.1 were then included in a multiple linear regression
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Tuble 1. Mean overall cognition score, by selected socio-
demographic characteristics and associated covariates and risks

Overall
Number cognition
(%)? score®  Significance®

Mean 52.4
Sociodemographic

characteristics
Age

50-59 434 (19) 56.4

60-69 937 (41) 53.4 o

70-79 619 (27) 471 o

>80 325 (14) 37.3 o
Sex

Men 911 (40) 52.8

Women 1,395 (60) 52.2 ns
Locality

Urban 1,689 (73) 53.7

Rural 626 (27) 47.7 o
Income (quintiles)

Lowest 497 (22) 451

Low 489 (21) 48.7 o

Moderate 420 (18) 52.7 o

High 472 (20) 54.1 o

Highest 433 (19) 59.1 e
Covariates
Self-reported memory

difficulty

None 1,038 (47) 54.6

Mild/moderate 1,097 (50) 51.8 o

Severe/extreme 76 (3) 44.2 i
Difficulty with ADLs

0 1,215 (55) 54.6

1 303 (14) 53.6 ns

2+ 693 (31) 47.9 o
Difficulty with IADLs

0 1,871 (85) 53.7

1 122 (6) 51.4 ns

2+ 216 (10) 43.8 o
Gait speed

Slow (<1 m/s) 1,586 (85) 52.6

Fast 276 (15) 56.0 o
Depression

No 1,913 (87) 52.9

Yes 295 (13) 54.0 ns
Stroke

No 2,103 (95) 53.1

Yes 106 (5) 51.1 ns
Hypertension

No 1,374 (62) 53.5

Yes 834 (39) 52.1 *
Tobacco use

No 404 (48) 52.4

Yes 437 (52) 57.2 o

Cognitive function in Mexico

Tuble 1 (Continued)

Overall
Number cognition
(%)? score®  Significance®
Alcohol use
No 760 (72) 52.2
Yes 298 (28) 57.6 e

@Data are unweighted.

bData are weighted, where 0 is worst and 100 is best cognition.
®Reference groups: aged 50-59, male sex, urban locality, lowest
income quintile, no memory difficulty, no ADL difficulty, no IADL
difficulty, slow gait speed (<1 ms), no depression, no stroke, no
hypertension, no tobacco use, no alcohol use in past 30 days;
***p <0.001, **p <0.01, *p <0.05; ns=not significant (simple
linear regression), ADLs =activities of daily living, IADLs =
instrumental activities of daily living.

analysis and reduced stepwise until only factors with
p <0.05 remained.

Results

Of the 2,315 respondents, 19% were aged 50-59, 41% were
aged 60-69, 27% were aged 70-79, and 14% were 80+
years old (Table 1, unweighted data). Men made up 40% of
respondents and 73% of respondents lived in urban areas.
A large proportion of people reported having memory
difficulties in the past 30 days (53%) and difficulties in
ADLs (45%); only 16% reported difficulties with IADLs.
Respondents predominantly walked at a gait slower than 1
m/s (85%). Thirteen percent of older adults had a history of
depression, 5% reported having had a stroke, and 39%
reported hypertension. Fifty-two percent reported current
tobacco use and 28% had consumed alcohol in the past
30 days.

In the bivariate analysis, significant negative associa-
tions were found between lower cognitive score (poorer
cognitive function) and higher age (p <0.001), rural living
(p <0.001), increasing difficulty with memory (p <0.001),
increasing difficulty with ADLs (p <0.001), and IADLs
(» <0.001), and those diagnosed with hypertension
(» =0.013) (Table 1, weighted data). Positive associations
were observed for income percentile (p <0.001), faster gait
speed (p <0.001), current tobacco use (p <0.001), and
alcohol use in the past 30 days (p <0.001) (Table 1,
weighted data). Sex, depression, and stroke were not
significantly associated with the calculated composite
cognitive score.

Multiple linear regression analyses revealed that, after
adjusting for confounding factors, poorer global cognitive
functioning was significantly associated with age (>80,
B= —13.88, p <0.001), locality (rural living, f = —2.25,
p <0.01), income quintile (lowest, B = —8.28, p <0.001),
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difficulties with memory (severe/extreme, = —6.62,
p <0.01), and ADLs (24, p= —2.02, p <0.05) as well
as no reported alcohol consumption (= —2.22,

p <0.001) (Table 2, weighted data), suggesting that both
modifiable and non-modifiable factors contribute to
cognitive function.

Discussion

Impaired cognitive function is becoming an important
source of morbidity as populations age, with cognitive
changes and dementia representing significant burdens in
Mexico (3-5, 10, 11). Understanding the population at
greatest risk can lead to targeted interventions and more
effective use of limited health resources in Mexico and
similar developing countries (14). In this study, lower
cognitive functioning was strongly associated with ad-
vancing age, rural living and lower income, as well as with
subjective memory complaints and ADL limitations.

These findings compare with other SAGE publications
examining cognition in Ghana, Tanzania, India (18),
South Africa (22), and China (23), where poorer cogni-
tive function was observed in those of advancing age,
rural living, lower education, and wealth levels, and
poorer subjective health status, including deterioration
in ADLs and slower gait. Subjective losses in memory
and daily functioning and its association with poorer
cognition have been described as features of mild
cognitive impairment (6, 7), and testing these along
with gait speed (24) may aid the early detection of those
at high risk of dementia and provide a point for successful
interventions.

Comorbidities, such as hypertension, also indicated a
higher risk for poorer cognitive functioning in this study,
but this was not observed for a history of stroke as shown in
previous studies in the Mexican population (10, 11).
Although evidence suggests a role for vascular disease in

Tuble 2. Stepwise multiple linear regression analysis of factors associated with overall cognitive score

p2 95% Cl Significance®

Sociodemographic characteristics
Age

50-59

60-69 —1.69 —3.07 to —0.31 *

70-79 —6.66 —8.49to —4.82 b

>80 —13.88 —16.50to —11.25 o
Locality

Urban

Rural —2.25 —3.70 to —0.80 *
Income (quintiles)

Lowest

Low —1.00 —3.07 to 1.05 ns

Moderate 3.53 1.32 10 5.73 >

High 4.78 2.60 to 6.97 e

Highest 8.28 6.18 to 10.37 b
Covariates
Self-reported memory difficulty

None

Mild/moderate —1.38 —2.53to —0.22 *

Severe/extreme —6.62 —10.97 to —2.28 *
ADLs

0

1 0.22 —1.32 to 1.76 ns

24 —2.02 —3.66 to —0.38 *
Alcohol use

No

Yes 2.22 1.04 to 3.40 o

2Data are weighted.

bReference groups: aged 5059, urban locality, lowest income quintile, no memory difficulty, no ADL difficulty, no alcohol use in past 30
days; **p <0.001, **p <0.01, *p <0.05; ns =not significant (multiple regression), ADLs = activities of daily living.
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cognitive changes as a result of changes in brain structure
and function (16), epidemiological evidence in studies
involving Mexican and Mexican—American populations is
inconsistent in regards to the precise relationship between
cognitive function and hypertension and stroke. Hyperten-
sion may be a stronger predictor of dementia (10) rather
than cognitive impairment (11, 25) and this study did not
include a measure of hypertension in midlife, the factor
with, perhaps, the strongest evidence (26). There also is a
lack of causal evidence between cognition and stroke, as
both have been described on the causal pathway in
Mexican—American populations (25, 27). Similarly, de-
pression may (28), or may not (25) be associated with
cognitive changes.

Modifiable factors such as tobacco and alcohol use did
not have a negative association with cognitive function,
perhaps because the duration and quantity of use were not
quantified in these regressions. Approximately 33% of
tobacco users were not daily smokers (data not shown).
While tobacco is generally associated with poorer cogni-
tive functioning (13, 29), as it is a known risk factor
for cardiovascular and cerebrovascular disease (30), some
studies have not shown an association (31). These
differences are attributed to survivorship bias in large
epidemiologic studies (32). Similarly, while alcohol in
moderation has been shown to be protective (29, 33) other
studies have shown no association with cognitive decline
(13). This may reflect the positive and negative effects of
alcohol on the cardiovascular system (33), resulting in a
relationship described as U-shaped. Alcohol consumption
also was not quantified for this analysis but of the
respondents who reported use in the past 30 days, 54%
had consumed less than one standard drink in the past
month (data not shown).

This study describes for the first time associations
between various demographic and modifiable risk factors
and global measures of cognitive function in a representa-
tive sample of the older adult Mexican population,
building upon a previous study examining incidence rates
of dementia and cognitive impairment (10). Strengths of
this study include the large-scale cross-sectional data,
including the collection of objective measurements, with
the potential to follow up on individual data with future
survey waves. Comparisons also can be made across a
number of low- and middle-income countries that are
participating in WHO SAGE. Weaknesses include the lack
of causality, the use of subjective rather than objective
measures including self-report on some disease conditions,
missing data particularly on self-reporting which can bias
these findings, and the exclusion of dementia data. These
findings can inform public health initiatives in Mexico, for
example, the current Over 70s Allowance, the 70+
Program, or Prospera an intervention for those living in
poverty (1), to address wider issues involving ageing

Cognitive function in Mexico

populations by increasing education and supporting
memory (34), or improving vascular health, to reduce the
burden of cognitive impairment.

Authors’ contributions

JM designed the study, carried out the analyses, and
wrote the paper. JN and PK designed the study,
supervised the analyses, and wrote the paper. AS, BM,
ALS, and RC reviewed and modified with their contribu-
tions to the original manuscript. All authors have read
and approved of the final version of the manuscript.

Conflict of interest and funding

The authors have not received any funding or benefits from
industry or elsewhere to conduct this study. SAGE is
supported by WHO and the US National Institute on
Aging through Interagency Agreements (OGHA04034785,
YA1323-08-CN-0020, and Y1-AG-1005-01) and competitive
grant number: RO1AG034479.

References

1. Instituto Nacional de Salud Publica (INSP). Study on global
AGEing and adult health (SAGE) Wave 1. Mexico National
Report. Geneva: World Health Organization; 2014 Available
from: http://apps.who.int/healthinfo/systems/surveydata/index.
php/catalog/67/download/2041

2. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP.
The global prevalence of dementia: a systematic review and
metaanalysis. Alzheimers Dement 2013; 9: 63-75.¢2.

3. Prince M, Acosta D, Ferri CP, Guerra M, Huang Y, Llibre
Rodriguez JJ, et al. Dementia incidence and mortality in middle-
income countries, and associations with indicators of cognitive
reserve: a 10/66 Dementia Research Group population-based
cohort study. Lancet 2012; 380: 50-8.

4. Llibre Rodriguez JJ, Ferri CP, Acosta D, Guerra M, Huang Y,
Jacob KS, et al. Prevalence of dementia in Latin America, India,
and China: a population-based cross-sectional survey. Lancet
2008; 372: 464-74.

5. Manrique-Espinoza B, Salinas-Rodriguez A, Moreno-Tamayo
KM, Acosta-Castillo I, Sosa-Ortiz AL, Gutierrez-Robledo LM,
et al. [Health conditions and functional status of older adults in
Mexico]. Salud Publica Mex 2013; 55: S323-31.

6. Patel BB, Holland NW. Mild cognitive impairment: hope
for stability, plan for progression. Cleve Clin J Med 2012; 79:
857-64.

7. Langa KM, Levine DA. The diagnosis and management of
mild cognitive impairment: a clinical review. JAMA 2014; 312:
2551-61.

8. Sosa AL, Albanese E, Stephen BC, Dewey M, Acosta D, Ferri
CP, et al. Prevalence, distribution, and impact of mild cognitive
impairment in Latin America, China, and India: a 10/66
population-based study. PLoS Med 2012; 9: ¢e1001170.

9. Fauth EB, Gibbons A. Which behavioral and psychological
symptoms of dementia are the most problematic? Variability by
prevalence, intensity, distress ratings, and associations with
caregiver depressive symptoms. Int J Geriatr Psychiatry 2014;
29: 263-71.

Citation: Glob Health Action 2016, 9: 30747 - http://dx.doi.org/10.3402/gha.v9.30747

(page number not for citation purpose)


http://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/67/download/2041
http://apps.who.int/healthinfo/systems/surveydata/index.php/catalog/67/download/2041
http://www.globalhealthaction.net/index.php/gha/article/view/30747
http://dx.doi.org/10.3402/gha.v9.30747

Jenny Miu et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Mejia-Arango S, Gutierrez LM. Prevalence and incidence rates
of dementia and cognitive impairment no dementia in the
Mexican population: data from the Mexican Health and Aging
Study. J Aging Health 2011; 23: 1050-74.

Juarez-Cedillo T, Sanchez-Arenas R, Sanchez-Garcia §,
Garcia-Pena C, Hsiung GY, Sepehry AA, et al. Prevalence
of mild cognitive impairment and its subtypes in the Mexican
population. Dement Geriatr Cogn Disord 2012; 34: 271-81.
Luck T, Luppa M, Briel S, Riedel-Heller SG. Incidence of mild
cognitive impairment: a systematic review. Dement Geriatr
Cogn Disord 2010; 29: 164-75.

Plassman BL, Williams JW, Jr, Burke JR, Holsinger T,
Benjamin S. Systematic review: factors associated with risk for
and possible prevention of cognitive decline in later life. Ann
Intern Med 2010; 153: 182-93.

Prince M, Albanese E, Guerchet M, Prina M. Dementia and
risk reduction: an analysis of protective and modifiable factors.
Alzheimer’s Disease International: World Alzheimer Report
2014. The Global Observatory for Ageing and Dementia Care;
2014 Available from: http://www.alz.co.uk/research/world-re-
port-2014

Tucker AM, Stern Y. Cognitive reserve in aging. Curr Alzheimer
Res 2011; 8: 354-60.

Ganguli M, Fu B, Snitz BE, Unverzagt FW, Loewenstein DA,
Hughes TF, et al. Vascular risk factors and cognitive decline in a
population sample. Alzheimer Dis Assoc Disord 2014; 28: 9-15.
Kowal P, Chatterji S, Naidoo N, Biritwum R, Fan W, Lopez
Ridaura R, et al. Data Resource Profile: the World Health
Organization Study on global AGEing and adult health
(SAGE). Int J Epidemiol 2012; 41: 1639-49.

Carroll BA, Kowal P, Naidoo N, Chatterji S. Measuring
cognitive status in older age in lower income countries: results
from a pilot of the Study on global AGEing and adult health
(SAGE). Geneva: World Health Organization; 2012 SAGE
Working Paper No 3. 2012 Available from: www.who.int/
entity/healthinfo/sage/SAGEWorkingPaper3_Pilot_cognition_
Nov12.pdf

Gildner TE, Liebert MA, Kowal P, Chatterji S, Snodgrass JJ.
Associations between sleep duration, sleep quality, and cogni-
tive test performance among older adults from six middle
income countries: results from the Study on global AGEing and
adult health (SAGE). J Clin Sleep Med 2014; 10: 613-21.
Cesari M, Kritchevsky SB, Penninx BW, Nicklas BJ, Simonsick
EM, Newman AB, et al. Prognostic value of usual gait speed in
well-functioning older people—results from the Health, Aging
and Body Composition Study. J Am Geriatr Soc 2005; 53:
1675-80.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Kessler RC, Ustun TB. The World Mental Health (WMH)
Survey Initiative version of the World Health Organization
(WHO) Composite International Diagnostic Interview (CIDI).
Int J Methods Psychiatr Res 2004; 13: 93—121.

Peltzer K, Phaswana-Mafuya N. Cognitive functioning and
associated factors in older adults in South Africa. S Afr J Psych
2012; 18: 157-63.

Fan W, Yanfei G, Yang Z, Chatterji S, Kowal P. Prevalence of
dementia risks in urban and rural China. Manuscript under
review.

Mielke MM, Roberts RO, Savica R, Cha R, Drubach DI,
Christianson T, et al. Assessing the temporal relationship
between cognition and gait: slow gait predicts cognitive decline
in the Mayo Clinic Study of Aging. J Gerontol A Biol Sci Med
Sci 2013; 68: 929-37.

Nguyen HT, Black SA, Ray LA, Espino DV, Markides KS.
Predictors of decline in MMSE scores among older Mexican
Americans. J Gerontol A Biol Sci Med Sci 2002; 57: M181-5.
Muller M, Sigurdsson S, Kjartansson O, Aspelund T, Lopez
OL, Jonnson PV, et al. Joint effect of mid— and late-life blood
pressure on the brain: the AGES-Reykjavik study. Neurology
2014; 82: 2187-95.

Ostir GV, Raji MA, Ottenbacher KJ, Markides KS, Goodwin
JS. Cognitive function and incidence of stroke in older Mexican
Americans. J Gerontol A Biol Sci Med Sci 2003; 58: 531-5.
Raji MA, Reyes-Ortiz CA, Kuo YF, Markides KS, Ottenbacher
KJ. Depressive symptoms and cognitive change in older
Mexican Americans. J Geriatr Psychiatry Neurol 2007; 20:
145-52.

Lee Y, Back JH, Kim J, Kim SH, Na DL, Cheong HK, et al.
Systematic review of health behavioral risks and cognitive
health in older adults. Int Psychogeriatr 2010; 22: 174-87.
Anstey KJ, von Sanden C, Salim A, O’Kearney R. Smoking as a
risk factor for dementia and cognitive decline: a meta-analysis
of prospective studies. Am J Epidemiol 2007; 166: 367-78.
Chen WT, Wang PN, Wang SJ, Fuh JL, Lin KN, Liu HC.
Smoking and cognitive performance in the community elderly: a
longitudinal study. J Geriatr Psychiatry Neurol 2003; 16: 18-22.
Riggs JE. The ‘protective’ influence of cigarette smoking on
Alzheimer’s and Parkinson’s diseases. Quagmire or opportunity
for neuroepidemiology? Neurol Clin 1996; 14: 353-8.

Panza F, Frisardi V, Seripa D, Logroscino G, Santamato A,
Imbimbo BP, et al. Alcohol consumption in mild cognitive
impairment and dementia: harmful or neuroprotective? Int J
Geriatr Psychiatry 2012; 27: 1218-38.

Cotelli M, Manenti R, Zanetti O, Miniussi C. Non-
pharmacological intervention for memory decline. Front Hum
Neurosci 2012; 6: 46.

Citation: Glob Health Action 2016, 9: 30747 - http://dx.doi.org/10.3402/gha.v9.30747

(page number not for citation purpose)


http://www.alz.co.uk/research/world-report-2014
http://www.alz.co.uk/research/world-report-2014
http://www.who.int/entity/healthinfo/sage/SAGEWorkingPaper3_Pilot_cognition_Nov12.pdf
http://www.who.int/entity/healthinfo/sage/SAGEWorkingPaper3_Pilot_cognition_Nov12.pdf
http://www.who.int/entity/healthinfo/sage/SAGEWorkingPaper3_Pilot_cognition_Nov12.pdf
http://www.globalhealthaction.net/index.php/gha/article/view/30747
http://dx.doi.org/10.3402/gha.v9.30747

