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ABSTRACT

Background: Nicotine dependence is an important public health issue. Nicotine dependence is a risk factor for
vascular diseases like myocardial infarction and vascular dementia. The rate of nicotine dependence in Indian subjects
with vascular dementia is not known. Hence we decided to assess nicotine dependence in subjects with vascular
dementia.

Methods: Nicotine dependence in subjects with vascular dementia was assessed among subjects presenting to
memory clinic of a tertiary care hospital over a period of 16 months. Data regarding sociodemographic profile and
severity of nicotine dependence as per Fagerstrom nicotine dependence scale for smoking and smokeless tobacco was
analysed using SPSS version 17.

Results: Our study shows that in 159 subjects with vascular dementia continuing nicotine dependence was seen in
nearly 12% of the subjects. Though the rates are less than the population prevalence for India, it is still relevant as
nicotine is not just a risk factor for development of vascular dementia but severe nicotine dependence and longer
duration of nicotine use were found to be poor prognostic factors associated with severe dementia. Further as all
subjects continued to be nicotine dependent despite having been advised to quit tobacco, suggesting the need for a
more comprehensive tobacco cessation intervention be offered to subjects with vascular dementia to improve
outcomes.

Conclusion: In subjects with vascular dementia continuing nicotine dependence is an important risk factor which
must be addressed.
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INTRODUCTION

Nicotine dependence has been known to contribute to
cognitive decline in non-demented elderly, Alzheimer’s
disease as well as vascular dementia."* Vascular
dementia is the second most prevalent dementia®® and the
commonest type of preventable dementia. While several
factors like hypertension, diabetes, dyslipidaemia,
coronary artery disease and nicotine dependence’ have
been known to contribute to vascular dementia, it is
nicotine use which is a completely preventable risk factor

and should be a focus of clinical intervention as well as
public health campaigns.

Nicotine dependence has been postulated to increase the
risk of vascular dementia through several mechanisms
like by affecting blood coagulation mechanisms, causing
atherosclerotic damage, and by increasing the likelihood
of other vascular risk factors like hypertension, coronary
heart disease, diabetes and homocysteine level as well as
silent infarcts and white matter hyperintensities.>*° It
also results in neuronal injury due to oxidative stress,
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inflammatory mechanisms and consequent excitotoxic
damage.*®’

In a meta-analysis of 19 prospective studies, the authors
concluded that smokers as well as former smokers had an
increased risk of developing VaD and a significant yearly
decline in cognition as compared to non-smokers.*®

Hence we decided to assess for presence of nicotine
dependence in subjects with vascular dementia and no
other substance dependence.

METHODS

The study design was an observational cross sectional
cohort design of subjects with vascular dementia
[confirmed as per National Institute of Neurological
Disorders and Stroke and the Association Internationale
pour la Recherché et I’Ensignement en Neurosicences
(NINDS-AIRENS) criteria] attending memory clinic in
our tertiary care hospital in New Delhi between 1/6/2013
and 31/10/2014 with prior approval for the study obtained
from Institutional Ethics Committee of our institute.™
The exclusion criteria were diagnosis of dementia due to
any other aetiology, any condition known to impair
cognition assessment and hence confound the results like
current delirium, current major depressive disorder,
hepatic, renal or thyroid dysfunction, previous significant
head injury, mental retardation, history of psychiatric
disorders associated with cognitive deficits like
schizophrenia and bipolar disorder, micronutrient
deficiencies like B12 and folate and history of any
substance dependence other than nicotine.

Written informed consent was obtained from the subject
and familial caregiver. After recording sociodemographic

profile and results of necessary investigations, the
subjects were assessed severity of dementia using
Clinical Dementia Rating (CDR) Scale and for Nicotine
use including ever and current use, duration of tobacco
use and nature of tobacco preparation consumed.
Nicotine Dependence was assessed using Fagerstrom
Scale for smoking and smokeless tobacco.?*%

The data obtained was statistically analysed using
ANOVA and Chi square tests (as appropriate) using
SPSS version 17.

RESULTS

The study sample comprised of 159 subjects with
vascular dementia. The results are given in Table 1.

19 subjects (11.95%; M:F 16:3) were nicotine dependent
15 smoked while four used oral tobacco preparations.
Three subjects (1.89%) were nicotine users in the past but
were abstinent from nicotine for at least last 5 years. Two
had smoked while one had used oral tobacco preparation.
137 (87.16%) subjects had never used nicotine. For the
purpose of analysis the three subjects who were abstinent
for more than five years were included in the nicotine
non-dependent group.

There was a significant difference in age between
subjects with mild dementia and those with severe
dementia. All groups were comparable on gender and
education. The subjects with Nicotine Dependence had
significantly more severe dementia (P = 0.004) Further
more severe dependence as assessed on Fagerstrom scale
and longer duration of nicotine use was significantly
associated with severe dementia as compared to subjects
with mild or moderate dementia (P = 0.003).

Table 1: Socio demographic profile and nicotine use parameters in subjects with vascular dementia.

Severe
dementia

Moderate

) P value
dementia

(Sig = 0.05)

Mild dementia Post Hoc Tukey’s

analysis

N = 64 (39.7%)

Age (years) M!Id-severe=0.002

(Mean + SD) 69.35+ 751 67.08+7.07 69.93 + 7.09 72.42 + 7.84 0.002* Mild-moderate= 0.078
- Moderate-severe=0.241

Sex M:F 87:72 32:28 33:25 17:16 0.401%*

N (%) (54.7:45.3)  (53.3:46.7) (56.9:43.1) (51.5:48.5) '

Bducation (years) 11344376 11774377  11.51+365 1031+385  0.161*

(Mean = SD)

Nicotine

dependence 19 4 (21.05) 5 (26.32) 10 (52.63) 0.004*

N (%)

Severity of nicotine . _

dependence as per . M!Id-severe—0.£)04

Fagerstrom scale 19 4 (21.05) 5(26.32) 10 (52.63) 0.003 Mild-moderate= 0.919

(Mean + SD) Moderate-severe=0.012

*ANOVA test; **Chi square test; P = 0.05
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DISCUSSION

Vascular dementia is the second most common type of
dementia. Many factors contribute to the development of
vascular dementia”® of which some like nicotine
dependence are definitely preventable. Literature
suggests that subjects with nicotine dependence may have
up to three times the risk for developing vascular
dementia than non-smokers.?*

Our study was an attempt to assess nicotine dependence
in vascular dementia to document continued nicotine
dependence in subjects with vascular dementia despite
developing vascular risk factors. The study showed that
in subjects with vascular dementia, nicotine dependence
is prevalent, though less than the population prevalence.
further presence of nicotine dependence, more severe
dependence and longer duration of tobacco use are
associated with more severe dementia.

The Global Adult Tobacco Survey (GATS) was a large
epidemiological study carried out by Indian Ministry of
Health and Family Welfare along with World Health
Organisation using standardised methodology in 2009-10.
GATS reported that current daily tobacco use in any form
in India as 34.6% and 47.1% for those aged to 45 to 64
years and 47.8% of those aged 65 years and above.
GATS did not delineate between nicotine users and
nicotine dependence in the data. If we assume the
consumption of nicotine within 60 min as a marker of
dependence, then 79.3% of the sample or 27.44% of the
GATS study population was nicotine dependent.”® The
rate of nicotine dependence in vascular dementia in our
study was less than 12% which is far less than the
population prevalence in India.

The low proportion of subjects with nicotine dependence
in our study sample of vascular dementia as compared to
general population could reflect exclusion of subjects
with comorbid substance dependence like alcohol
dependence which is quite common. Further there is the
issue of survivorship bias as subjects with nicotine
dependence die due to nicotine related causes before they
can develop vascular dementia.

While the absolute proportion of subjects with vascular
dementia having nicotine dependence is far lower than
general population, even this is significant considering
nicotine dependence is associated with significantly more
severe outcomes. Even lower rates have been reported for
subjects with vascular dementia like by Takahashi et al.
(less than 9%)? suggesting that it is possible to reduce
nicotine dependence even in this high risk group. A drop
of 3% is huge in terms of absolute numbers and clinical
impact. Hence clinical and public health interventions
should be designed to lower the rate of nicotine
dependence in vascular dementia.

More severe nicotine dependence and longer duration of
nicotine use was significantly associated with severe

dementia suggesting cumulative vasculotoxic damage.
Hence, heavier tobaaco use and longer tobacco use are
poor prognostic factors in subjects with vascular
dementia and comorbid nicotine dependence.

All subjects had been advised to quit tobacco after
developing vascular risk factor. Yet they continued to
consume nicotine in dependent fashion despite medical
advice. However none had received specialised advice/
psychotherapy/pharmacotherapy to achieve tobacco
cessation. We suggest that comprehensive and consistent
nicotine cessation psychotherapy and if required
pharmacotherapy should be offered to all subjects of
vascular dementia having nicotine dependence to help
improve the outcomes.

The limitations of our study are small sample size and
cross sectional design with element of retrospective recall
bias for past nicotine use. Further studies having larger
sample size and prospective study design can help in
better understanding of prognostic effect of nicotine
dependence.

Thus nicotine dependence is common in subjects with
vascular dementia and is preventable risk factor as well
as a poor prognostic marker. Subjects with vascular
dementia having nicotine dependence should be offered
comprehensive nicotine cessation management to
improve outcomes and not just advice to quit so as to
improve outcome. Further, nicotine cessation should be
incorporated as a public health intervention for vascular
dementia.

ACKNOWLEDGEMENTS

This paper was written as a part of PhD research carried
out at post graduate institute of medical education and
research and Dr. Ram Manohar Lohia hospital under
Guru Gobind Singh Indra Prastha University, New Delhi.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
institutional ethics committee of Dr. Ram Manohar Lohia
Hospital, New Delhi

REFERENCES

1. Ott A, Slooter AJ, Hofman A, van Harskamp F,
Witteman JCM, Van Broeckhoven C, et al. Smoking
and risk of dementia and AD in a population-based
cohort study: the Rotterdam study. Lancet.
1998;351:1840-3.

2. Ott A, Andersen K, Dewey ME, Letenneur L,
Brayne C, Copeland JRM, et al. Effect of smoking
on global cognitive function in non-demented
elderly. Neurology. 2004;62:920-4.

3. Sabia S, Elbaz A, Dugravot A, Head J, Shipley M,
Hagger-Johnson G, et al. Impact of smoking on
cognitive decline in early old age: the Whitehall 11

International Journal of Research in Medical Sciences | March 2015 | Vol 3 | Issue 3 Page 713



10.

11.

12.

13.

14.

15.

Chandra M et al. Int J Res Med Sci. 2015 Mar;3(3):711-714

cohort study. Arch Gen Psychiatry. 2012;69(6):627-
35.

Ferri CP, West R, Moriyama TS, Acosta D, Guerra
M, Huang Y, et al. Tobacco use and dementia:
evidence from the 1066 dementia population-based
surveys in Latin America, China and India. Int J
Geriatr Psychiatry. 2011;26:1177-85.

Roman, GC. Vascular dementia: distinguishing
characteristics, treatment, and prevention. J Am
Geriatr Soc. 2003;51:5296-304.

Kalaria RN, Maestre GE, Arizaga R, Friedland RP,
Galasko D, Hall K, et al. Alzheimer’s disease and
vascular dementia in developing countries:
prevalence, management, and risk factors. Lancet
Neurol. 2008;7(9):812-26.

Meyer JS, Rauch GM, Rauch RA, Haque A,
Crawford K. Cardiovascular and other risk factors
for Alzheimer’s disease and vascular dementia. Ann
N Y Acad Sci. 2000;903:411-23.

Duron E, Hanon O. Vascular risk factors, cognitive
decline, and dementia. Vasc Health Risk Manag.
2008;4(2):363-81.

Peters R, Poulter R, Warner J, Beckett N, Burch N,
Bulpitt C. Smoking, dementia, and cognitive decline
in the elderly, a systematic review. BMC Geriatr.
2008;8:36.

Tyas SL, White LR, Petrovitch H, Webster Ross G,
Foley DJ, Heimovitz HK, et al. Mid-life smoking
and late-life dementia: the Honolul-Asia Aging
study. Neurobiol Aging. 2003;24(4):589-96.
Bazzano LA, He J, Muntner P, Suma Vupputuri S,
Paul K, Whelton PK. Relationship between cigarette
smoking and novel risk factors for cardiovascular
disease in the United States. Ann Int Med.
2003;138:891-7.

Eikelboom JW, Hankey GJ, Anand SS, Lofthouse
E, Staples N, Baker RI. Association between high
homocysteine and ischemic stroke due to large- and
small-artery disease and not other etiologic subtypes
of ischemic stroke. Stroke. 2000;31:1069-75.
Sachdev P, Valenzuela MJ, Brodaty H, Wang XL,
Looi J, Lorentz L, et al. Homocysteine as a risk
factor for cognitive impairment in stroke patients.
Dement Geriatr Cognit Disord. 2003;15(3):155-62.
Broadstock M. Systematic review of the health
effects of modified smokeless tobacco products. N Z
Health Technol Assess Rep. 2007;10(1):1-131.
McKenzie J, Bhatti L, Tursan d’Espaignet E.
Tobacco and dementia. In: WHO, eds. Tobacco
Knowledge Summaries. Geneva: WHO; 2014: 1-4.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Swan GE, Lessov-Schlager CN. The effects of
tobacco smoke and nicotine on cognition and the
brain. Neuropsychol Rev. 2007;17(3):259-73.
Butterfield DA, Perluigi M, Sultana R. Oxidative
stress in Alzheimer’s disease brain: new insights
from redox proteomics. Eur J Pharmacol.
2006;545:39-50.

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(4):367-78.

Roman GC, Tatemichi TK, Erkinjuntti T,
Cummings JL, Masdeu JC, Garcia JH, et al.
Vascular dementia: diagnostic criteria for research
studies. Report of the NINDS-AIREN International
Workshop. Neurology. 1993;43(2):250-60.

Morris JC. Clinical dementia rating: a reliable and
valid diagnostic and staging measure for dementia
of the Alzheimer type. Int Psychogeriatr.
1997;9(Suppl 1):173-6.

Heatherton TF, Kozlowski LT, Frecker RC,
Fagerstrom K. The Fagerstrom test for nicotine
dependence: a revision of the Fagerstrom tolerance
questionnaire. Br J Addict. 1991;86:1119-27.

Ebbert JO, Patten CA, Schroeder DR. The
Fagerstrom test for nicotine dependence-smokeless
tobacco (FTND-ST). Addict Behav.
2006;31(9):1716-21.

Korczyn AD. Is dementia preventable? Dialog Clin
Neurosci. 2009;11(2):213-6.

Rusanen M, Kivipelto M, Quesenberry CP Jr, Zhou
J, Whitmer RA. Heavy smoking in midlife and long-
term risk of Alzheimer disease and vascular
dementia. Arch Intern Med. 2011;171(4):333-9.
International Institute for Population Sciences,
Ministry of Health and Family Welfare,
Government of India. Global adult tobacco survey
India (GATS India), 2009-10. New Delhi: Ministry

of Health and Family Welfare; Mumbai:
International Institute for Population Sciences;
2010. Available at:

http://mohfw.nic.in/WriteReadData/I892s/14556189
37GATS%20India.pdf. Accessed 19 January 2015.
Takahashi PY, Caldwell CR, Targonski PV. Effect
of alcohol and tobacco use on vascular dementia: a
matched case control study. Vasc Health Risk
Manag. 2011;7:685-91.

DOI: 10.5455/2320-6012.ijrms20150335

Cite this article as: Chandra M, Anand KS.
Assessment of nicotine dependence in subjects with
vascular dementia. Int J Res Med Sci 2015;3:711-4.

International Journal of Research in Medical Sciences | March 2015 | Vol 3 | Issue 3 Page 714




