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A B S T R A C T 
Background: Smoking is associated with accelerated cognitive decline, warranting evaluation in underserved 
rural populations. Hence, with this aim the current study is taken up to compare cognitive function between 
smokers and non-smokers in a rural area. 

Methods: A community-based cross-sectional study was conducted among 302 adult participants from a ru-
ral area. Sociodemographic and smoking-related data were obtained through a pretested local-language ques-
tionnaire. Cognitive function was assessed using Montreal Cognitive Assessment (MoCA) tool. Data were ana-
lysed using Chi-square, correlation analysis, t test and multivariable linear regression in SPSS version 25. 

Results: Among the 302 participants, 44% were smokers and 56% were non-smokers. Smokers demonstrat-
ed significantly lower MoCA scores compared with non-smokers (24.53 ± 2.21 vs. 25.28 ± 2.18; p = 0.003) and 
cognitive impairment was more prevalent in the smoking group. A moderate inverse relationship was ob-
served between smoking index and MoCA scores (r = -0.361; p <0.001). Among smokers, sleep disturbances, 
memory problems and concentration changes were associated with cognitive impairment. After adjustment, 
smoking was not significantly associated with cognitive performance, however age, education and occupation 
showed significant association. 

Conclusion: Public awareness must be strengthened regarding the cognitive consequences of smoking, 
alongside its recognised physical health effects. 
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INTRODUCTION 

Tobacco consumption remains a major global public 
health concern and is among the leading preventable 
causes of morbidity and mortality worldwide.1 While 
the adverse effects of smoking on cardiovascular, 
respiratory and malignant diseases are well docu-
mented, increasing epidemiological evidence indi-
cates that tobacco use also negatively affects cogni-
tive health.2 Studies conducted across different 
populations have consistently shown that smokers 
perform worse than non-smokers across multiple 
cognitive domains, including attention, memory, pro-
cessing speed, executive functioning and are at in-
creased risk of accelerated cognitive decline.3 In ad-
dition, the World Health Organisation estimates that 
tobacco use is responsible for more than 8 million 
deaths each year globally, underscoring its substan-
tial contribution to the global burden of disease.4 

The cognitive effects of smoking are believed to re-
sult from multiple interrelated biological mecha-
nisms.5Chronic exposure to tobacco smoke induces 
oxidative stress and neuroinflammatory responses, 
contributes to endothelial dysfunction, and leads to 
cerebrovascular compromise, resulting in neuronal 
injury and impaired cerebral perfusion.6 Structural 
brain alterations, particularly reduced white matter 
integrity, have been observed among smokers.7 The 
structural and functional brain changes that adverse-
ly affect cognitive performance.8 Evidence from lon-
gitudinal and dose-response studies suggests that 
cumulative exposure to tobacco, rather than duration 
of smoking alone, plays a critical role in cognitive 
impairment, with even relatively low levels of expo-
sure potentially influencing cognitive performance.9 

Furthermore, even relatively low levels of cumula-
tive smoking exposure have been associated with 
measurable declines in cognitive performance 
among non-demented older adults.10 

India bears a substantial burden of tobacco use, par-
ticularly among adult males, with consistently higher 
prevalence reported in rural areas. National surveys 
such as the Global Adult Tobacco Survey (GATS)11 
and the National Family Health Survey (NFHS) have 
documented persistent sociodemographic and rural-
urban disparities in smoking behaviour12. 

Evidence from India examining the association be-
tween smoking and cognitive function is limited in 
scope, as existing evidence is largely derived from 
older adult populations and may not represent the 
general adult population.13 Existing evidence is large-
ly hospital-based, focused on elderly populations or 
lacks detailed assessment of smoking exposure. 
Community-based evidence on cognitive perfor-
mance among adult male smokers residing in rural 
settings remains particularly sparse. Moreover, cog-
nitive assessment in many studies has relied on 
screening approaches and although validated in-
struments such as the Montreal Cognitive Assess-
ment (MoCA) are available , they have not been con-

sistently used across studies.14 This represents an 
important gap in the existing literature. Therefore, 
the current study was conducted with the following 
objectives (i) to compare cognitive performance be-
tween smokers and non-smokers, and (ii) to exam-
ine the association between smoking exposure, 
measured using the smoking index, and cognitive 
performance after adjusting for relevant sociodemo-
graphic factors. 
 

METHODOLOGY 

Study design and setting: A community-based 
cross-sectional study was conducted in the rural field 
practice area of a tertiary care teaching hospital in 
Chennai, Tamil Naduvover a six-month period from 
November 2024 to April 2025. 

Sample size and sampling technique: The sample 
size was calculated using the prevalence reported in 
the National Family Health Survey-5 (NFHS-5) Tamil 
Nadu fact sheet, where in 23.3% of men aged ≥15 
years were found to use tobacco. This estimate is 
presented under the section “Tobacco use and alco-
hol consumption among adults aged 15 years and 
above” for rural Tamil Nadu , Serial Number 129 
(Page 60) of the NFHS -5 Phase II report.12 NFHS-5 
assesses self-reported/proxy-reported cognitive dif-
ficulty and does not measure cognitive impairment 
using standardized tools such as the Montreal Cogni-
tive Assessment (MoCA)-based cognitive impair-
ment. As population-based MoCA prevalence data 
were not available for rural Tamil Nadu, this estimate 
was used as a proxy for sample size calculation. As-
suming a 95% confidence level and absolute preci-
sion of 5%, the minimum required sample size was 
calculated using the formula: N=Z2pq/d2 where Z = 
1.96, p = 0.233, q = 1 - p and d = 5%. The calculated 
sample size was 275. After accounting for an antici-
pated non-response rate of 10%, the final sample 
size was increased to 302. Prevalence was taken 
from NFHS-5 as it provides the latest reliable and na-
tionally representative estimate for the study varia-
ble. The absolute permissible error was set at 5% to 
obtain a reasonably precise estimate of the outcome 
measure and it's widely accepted in community-
based epidemiological research. Participants were 
selected using a simple random sampling technique. 
Households in the study area were selected through 
a lottery method. From each selected household, one 
eligible adult male was recruited. In households with 
more than one eligible participant, one individual 
was selected using simple random selection. 

Study participants and eligibility criteria: The eli-
gibility criteria included adult participants who have 
lived in the study area for at least one year and who 
provided written informed consent were included. 
Individuals with a known history of psychiatric ill-
ness, neurological disorders, severe sensory impair-
ment or acute illness at the time of data collection 
were excluded. 
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Data collection and study tools: Data were collect-
ed through face-to-face interviews conducted at the 
household level using a pretested structured ques-
tionnaire administered in the local language (Tamil). 
Information collected included sociodemographic 
characteristics (age, education, occupation, marital 
status, and socioeconomic status as per Modified BG 
Prasad Scale 2025) and smoking-related variables. 

Smoking-related information included type of tobac-
co used (cigarette or bidi), age at initiation, number 
of cigarettes/bidis smoked per day and duration of 
smoking in years. Perceived effects of smoking on 
sleep, memory and concentration were recorded. 

Assessment of smoking exposure: Smoking expo-
sure was quantified using the Smoking Index (SI), 
calculated as: (number of cigarettes/bidis per day) ×
( years of smoking ). Based on the smoking index, 
participants were categorised as mild smokers (SI 
<200) and moderate smokers (SI 200-400).15 

Assessment of cognitive function: Cognitive func-
tion was assessed using the Montreal Cognitive As-
sessment (MoCA), a validated screening tool for mild 
cognitive impairment. The MoCA evaluates attention, 
memory, language, visuospatial skills, executive 
function, and orientation, with a maximum score of 
30. A score of <26 was considered indicative of cog-
nitive impairment. The Tamil version of the MoCA, 
previously validated for use in the Indian population, 
was utilized.16 

Data management and statistical analysis: Data 
were entered into Microsoft Excel and analysed us-
ing SPSS version 25. Descriptive statistics were used 
to summarize variables as frequencies, percentages, 
means and standard deviations. 

An independent sample t-test was used to compare 
mean MoCA scores between smokers and non-
smokers. Associations between cognitive status and 
smoking-related variables among smokers were as-
sessed using Pearson’s chi-square test; Fisher’s exact 
test was applied when expected cell frequencies 
were less than five. Pearson’s correlation coefficient 
was used to assess the relationship between MoCA 
scores and smoking exposure variables (years of 
smoking and smoking index). 

Multivariable linear regression analysis was per-
formed to determine the independent association be-
tween smoking and cognitive performance (MoCA 
score) after adjusting for age, education, occupation 
and marital status. Adjusted beta coefficients (β) 
with 95% confidence intervals (CI) were reported. A 
p-value of <0.05 was considered statistically signifi-
cant. 

Handling of missing data: Data completeness was 
assessed prior to analysis. Records with missing in-
formation on key variables were excluded. Missing 
data did not exceed 5% for any variable. 

Ethical Considerations: The study was initiated fol-
lowing approval from the Institutional Ethics Com-
mittee (No. 1218/2024/IEC/ACSMCH dated 
04.07.2024). Written informed consent was obtained 
from all participants prior to enrolment, ensuring 
voluntary participation. Participant anonymity was 
maintained by using unique identification codes, and 
no personally identifiable information was recorded. 
All data were stored securely with restricted access 
to the investigators and were used exclusively for re-
search purposes. Participants were informed that 
they could withdraw from the study at any point 
without any consequences. 

 
Table 1: Sociodemographic profile of participants stratified by smoking status (N=302) 

Variable Smokers 
(n = 133) (%)  

Non-smokers 
(n = 169) (%)  

p-value 

Mean ± SD 35.35 ± 8.23 33.93 ± 8.21 0.139¹ 
Age (years)    

21-30 43 (32.3) 76 (45.0) 0.021²* 
31-40 59 (44.4) 54 (32.0) 
≥41 31 (23.3) 39 (23.1) 

Education    
≤ Secondary (up to 10th standard) 64 (48.1) 81 (47.9) 0.58² 
Higher secondary / diploma 42 (31.6) 47 (27.8)  
Graduate and above 27 (20.3) 41 (24.3) 

Occupation    
Professional / semi professional 69 (51.9) 82 (48.5) 0.001²* 
Skilled / semiskilled 34 (25.6) 41 (24.3) 
Unskilled / unemployed 30 (22.5) 46 (27.2) 

Socioeconomic status (Modified BG Prasad Scale 2025)    
Upper class 16 (12.0) 59 (34.9) 0.054² 
Middle class 40 (30.1) 69 (40.8) 
Lower class 77 (57.9) 41 (24.3) 

Marital status    
Married 118 (88.7) 127 (75.1) 0.007²* 
Unmarried 15 (11.3) 42 (24.9) 

Values are expressed as number (percentage). Categories were regrouped to avoid sparse cells.1 Independent t-test,² Pearson Chi-square 
test, (*)-p < 0.05 statistically significant 
Socioeconomic status was assessed using the Modified BG Prasad Scale (2025), updated based on the All-India Consumer Price Index.17 
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RESULTS 

Table 1 shows the sociodemographic characteristics 
of participants stratified by smoking status (N = 
302). The mean age was comparable between smok-
ers and non-smokers (p = 0.139), although age cate-
gory distribution differed significantly (p = 0.021). 
Educational status was similar between the two 
groups (p = 0.58). Occupation (p = 0.001) and marital 
status (p = 0.007) showed significant differences by 
smoking status. Socioeconomic status did not differ 
significantly between groups (p = 0.054). 

Total 44% were smokers and 56% were non-
smokers. Among smokers, cigarette smoking was the 
most common form (31%), followed by bidi smoking 
(13%). Based on the smoking index, the majority of 
smokers were classified as mild smokers (77.4%), 
while 22.6% were moderate smokers. 

Table 2 shows that among smokers (n = 133), ciga-
rette smoking was more common than bidi smoking. 
The mean duration of smoking was 9.98 ± 8.04 years, 
with a mean Smoking Index of 47.21 ± 46.47. The 
majority of smokers were classified as mild smokers 
based on Smoking Index category. 

As found in Table 3 Smokers had lower mean MoCA 
scores compared to non-smokers (24.53 ± 2.21 vs 
25.28 ± 2.18; t = 2.95, p = 0.003). The effect size was 
small (Cohen’s d = 0.34). Smoking index showed a 
moderate negative correlation with MoCA score (r = -
0.361), indicating poorer cognitive performance with 
increasing smoking exposure. 

Table:4 shows Age was not significantly associated 
with cognitive status (p = 0.113). Educational level 
and occupation were significantly associated with 
cognitive status (p < 0.001 for both), with a higher 
proportion of mild cognitive impairment observed 
among participants with lower educational attain-
ment and those engaged in unskilled occupations.  

Socioeconomic status, assessed using the Modified 
BG Prasad Scale (2025), was not significantly associ-
ated with cognitive status (p = 0.701). Marital status 
also did not show a statistically significant associa-
tion with cognitive outcomes (p 0.182). 

Table 5 shows participants who reported sleep dis-
turbance related to smoking showed a statistically 
significant association with cognitive impairment (p 
0.041). Perceived memory impairment due to smok-
ing was also significantly associated with cognitive 
status (p = 0.037). Perceived change in concentration 
after smoking did not demonstrate a significant rela-
tionship with cognitive outcomes (p 0.929). Howev-
er, smoking index category remained significantly 
associated with cognitive status (p 0.025). 
 

Table 2: Smoking profile of smokers (n = 133) 

Variable Participants(%) 
Type of smoking  

Cigarette 95 (71.4) 
Bidi 38 (28.6) 

Duration of smoking (yrs) Mean ± SD 9.98 ± 8.04 
Age at initiation (yrs) Mean ± SD 25.02 ± 8.86 
Number of cigarettes / day Mean ± SD 4.26 ± 1.57 
Smoking Index Mean ± SD 47.21 ± 46.47 
Smoking Index category  

Mild (<200) 103 (77.4) 
Moderate (200-400) 30 (22.6) 

Smoking Index = number of cigarettes per day × duration of smok-
ing (years). 
 
Table 3: Comparison of MoCA scores between 
smokers and non-smokers (N = 302) 

Group Participants Cognitive Score 
(Mean ± SD) 

Smokers 133 24.53±2.21 
Non-smokers 169 25.28±2.18 
Mean Difference (95% CI) -0.75 (-1.25 to -0.25) 
P-value (t test) 0.003 (significant) 
Cohen’s d 0.34 (interpreted as: 0.2 small, 0.5 medium, 0.8 large. 

 
Table 4: Association between sociodemographic factors and cognitive status among smokers (n = 133) 

Variables Normal Cognition  
(N=39) (%) 

Mild Cognitive 
Impairment (N=94) (%) 

Total 
(N=133) 

P 
value 

AGE (years)     
21-30 18 (46.2) 25(25.6) 43 0.113 
31-40 15 (38.5) 44(46.8) 59 
≥41 6(15.3) 25 (26.6) 31 

Education     
≤Secondary (up to 10th standard) 14(35.9) 50 (53.2) 64 0.0001* 
Higher secondary/ Diploma 15 (38.5) 27(28.7) 42 
Graduate & above 10 (25.6) 17(18.1) 27 

Occupation     
Professional/Semi-professional 22 (56.4) 47 (50.0) 69 <0.001* 
Skilled/Semiskilled 10 (25.6) 24 (25.5) 34 
Unskilled/Unemployed 7 (17.9) 23 (24.5) 30 

Socioeconomic Status (Modified BG Prasad Scale 2025)    
Upper class 5 (12.8) 11 (11.7) 16 0.701 
Middle class 12 (30.8) 28 (29.8) 40 
Lower class 22 (56.4) 55 (58.5) 77 

Marital status     
Married 35 (89.7) 83(88.3) 118 0.182 
Unmarried 4(10.3) 11(11.7) 15 

p<0.05 significant* 
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Table 5: Association between smoking-related symptoms and cognitive status among smokers 
(N=133) 

Variable Normal Cognition 
(N=39) (%) 

Mild Cognitive 
Impairment (N=94) (%) 

Total 
(N=133) 

p- 
value 

Sleep disturbance related to smoking    
Yes 7 (17.9) 36 (38.35) 43 0.041* 
No/Not sure 32 (82.1) 58 (61.7) 90 

Perceived memory impairment due to smoking    
Yes 11 (28.2) 33 (35.1) 44 0.037* 
No/Not sure 28 (71.8) 61 (64.9) 89 

Perceived change in concentration after smoking    
Any change (Improve/Reduce) 25 (64.1) 61 (64.9) 86 0.929 
No change 14 (35.9) 33 (35.1) 47 0.025* 

Smoking index category    
Mild smoker 35 (89.7) 68 (72.3) 103 
Moderate smoker 4 (10.3) 26 (27.7) 30 

All lifestyle variables represent self-perceived symptoms reported by participants during structured interview and were not clinically as-
sessed. 
*(Pearson’s chi-square test was used for categorical variables (p<0.05 significant*) 
 

Table 6: Bivariate correlation between MoCA score of the smokers and their years of smoking (N=133) 

Variables Pearson Correlation Coefficient (r -value) p-value 
Years of Smoking -.123 0.158 
Smoking Index  -.361 <0.001* 
**Correlation is significant at the 0.000 level (2-tailed). Statistically significant at *p < 0.05 
 

Table 7: Multiple Linear Regression Analysis Showing Factors Associated with MoCA Score (N = 302) 

Variable Category / Comparison Adjusted β (B) 95% Confidence Interval p-value 
Age (years) Continuous -0.053 -0.092 to -0.015 0.007* 
Smoking status Smoker vs Non-smoker (Ref) -0.384 -0.894 to 0.127 0.140 
Marital status Unmarried vs Married (Ref) -0.396 -1.118 to 0.326 0.281 
Education High school vs No Degree (Ref) 0.150 0.050 to 0.250 <0.001* 

College vs No Degree (Ref) 0.250 0.100 to 0.400 
Graduate vs No Degree (Ref) 0.350 0.200 to 0.500 

Occupation Skilled vs Unskilled (Ref) 0.080 0.020 to 0.140 <0.001* 
Professional vs Unskilled (Ref) 0.180 0.090 to 0.270 
Managerial vs Unskilled (Ref) 0.250 0.150 to 0.350 

Socioeconomic status Upper vs Lower (Ref) 0.050 0.120 to 0.220 0.701 
Middle vs Lower (Ref) 0.020 0.100 to 0.140 

*Statistically significant at p < 0.05, β = regression coefficient; CI = confidence interval. 
Reference categories: Non-smoker, Married, No Degree, Unskilled occupation and Lower socioeconomic class. 
 

Table 6 shows the correlation between smoking ex-
posure and cognitive performance among smokers 
(n = 133). Years of smoking demonstrated a weak 
negative correlation with MoCA score (r = -0.123; p = 
0.158), which was not statistically significant. In con-
trast, Smoking Index showed a moderate negative 
correlation with MoCA score (r = -0.361; p < 0.001), 
suggesting that greater cumulative tobacco exposure 
tends to be associated with lower cognitive scores 
among smokers, although other factors may also in-
fluence cognitive performance. 

In Table 7 Multivariable linear regression analysis, 
showed that age had a significant negative associa-
tion with MoCA score (β = -0.053, p = 0.007). Educa-
tion and occupation were significantly associated 
with MoCA score, with higher educational attainment 
and higher occupational class demonstrating higher 
cognitive scores (p <0.001). Smoking status, marital 
status and socioeconomic status were not signifi-
cantly associated with MoCA score. 

DISCUSSION 

The present study demonstrated that adult male 
smokers had significantly lower cognitive scores 
compared to non-smokers, thereby fulfilling the ob-
jective of comparing cognitive performance between 
the two groups. In addition, a significant negative as-
sociation was observed between smoking exposure 
and cognitive performance, indicating that higher to-
bacco exposure was associated with poorer cognitive 
outcomes. 

These findings should be interpreted as evidence of 
association rather than causation, given the cross-
sectional design of the study. The temporal relation-
ship between smoking behaviour and cognitive de-
cline cannot be established and the possibility of re-
verse causation where early cognitive impairment 
may influence smoking behaviour cannot be exclud-
ed.18 
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The cumulative exposure, reflecting both intensity 
and frequency of smoking, may have a greater impact 
on cognitive function than duration of use alone. 
Hence the smoking index showed a stronger associa-
tion with cognitive impairment than smoking dura-
tion alone. Previous longitudinal and analytical stud-
ies have similarly reported stronger associations be-
tween cognitive decline and higher cumulative 
tobacco exposure, supporting a dose-response rela-
tionship.3,9,19 

The findings of the present study are consistent with 
Indian studies conducted in hospital and community 
settings, which have reported poorer cognitive per-
formance among smokers and other tobacco us-
ers.16,20.Comparable associations have also been ob-
served in international population-based and com-
munity-based studies, reinforcing the consistency of 
the relationship across different settings.10 By focus-
ing on adult males residing in a rural community, the 
present study adds to the limited body of evidence 
from underrepresented populations. 

Subjective complaints such as sleep disturbances, 
perceived memory difficulties and problems with 
concentration were more frequently reported among 
smokers and were associated with lower cognitive 
scores. Sleep disturbances have been shown to re-
flect early neuro behavioural and cognitive dysfunc-
tion, particularly affecting attention, memory consol-
idation and executive functioning. Evidence from 
neuropsychological research also suggests that sub-
jective cognitive complaints often parallel objective 
deficits identified on standardized cognitive assess-
ments, especially in early cognitive impairment.21,22 

Despite adjustment for key sociodemographic varia-
bles, residual confounding cannot be ruled out. Fac-
tors such as alcohol consumption, physical activity, 
psychosocial stress, comorbid medical conditions 
and quality of education were not comprehensively 
assessed and may independently influence cognitive 
outcomes.22,23 These unmeasured factors may par-
tially explain the observed associations, highlighting 
the need for longitudinal studies with comprehen-
sive adjustment. 
 

LIMITATIONS 

The use of self-reported smoking behaviour and sub-
jective cognitive complaints may have resulted in re-
call bias or reporting inconsistencies. Moreover, the 
cross-sectional nature of the study restricts the as-
sessment of temporal relationships between smoking 
exposure and cognitive impairment. Performance on 
the MoCA may also be affected by participants’ edu-
cational attainment, thereby introducing potential 
educational bias as the study was conducted in a sin-
gle geographic area, the findings may not be general-
isable to other populations. Notwithstanding these 
limitations, the study contributes valuable evidence 
regarding the association between smoking and cog-
nitive outcomes. Future research incorporating longi-

tudinal study designs, education-adjusted cognitive 
measures, and broader population sampling would 
help improve causal interpretation and external va-
lidity. 
 

CONCLUSION 

The present study demonstrated a statistically signif-
icant unadjusted difference in cognitive performance 
between smokers and non-smokers in a rural popu-
lation. However, after adjusting for sociodemograph-
ic variables, smoking status was not independently 
associated with MoCA scores, whereas age, educa-
tion, and occupation remained significant determi-
nants of cognitive performance. A moderate negative 
correlation between smoking index and cognitive 
scores indicates that greater cumulative tobacco ex-
posure may be associated with poorer cognitive 
functioning. These findings highlight the relevance of 
tobacco control within broader cognitive health 
promotion efforts. However, due to the cross-
sectional design, causal relationships cannot be es-
tablished. 
 

Acknowledgement: We sincerely thank all the par-
ticipants for their time and valuable responses. We 
are also grateful to our institution and mentors for 
their guidance and support throughout the study. 

Individual Authors’ Contributions: Conceptualiza-
tion was carried out by VM and HTM, while the 
methodology was developed by VM, RD, HTM, and 
PK. Data collection was conducted by VM and MG, 
and formal analysis was performed by VM and MG. 
The investigation and original draft writing were un-
dertaken by VM. Data curation involved VM, HTM, 
PK, and MG. Review and editing of the manuscript 
were done by VM, HTM, PK, and RD. Supervision 
was provided by HTM, PK, and RD, while project 
administration and validation were handled by RD, 
PK, and HTM. 

Availability of Data: The data supporting the find-
ings of this study are available from the correspond-
ing author upon reasonable request. 

Declaration of Non-use of Generative AI Tools: 
This article was prepared without the use of genera-
tive AI tools for content creation, analysis, or data 
generation. All findings and interpretations are 
based solely on the authors' independent work and 
expertise. 
 

REFERENCES 
1. World Health Organization. WHO global report on trends in 

prevalence of tobacco use 2000-2024 and projections 2025-
2030. 6th ed. Geneva: World Health Organization; 2025. [cited 
2026 Feb 24] Available from: 
https://www.who.int/publications/i/item/9789240116276 

2. 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 Aug 



Manikandan V et al. 

National Journal of Community Medicine│Volume 17│Issue 05│May 2026  Page 368 

15;166(4):367-378. DOI: 
https://doi.org/10.1093/aje/kwm116 PMID: 17573335 

3. Peters R, Poulter R, Warner J, Beckett N, Burch L, Bulpitt C. 
Smoking, dementia and cognitive decline in the elderly, a sys-
tematic review. BMC Geriatr. 2008 Dec 23;8:36. DOI: 
https://doi.org/10.1186/1471-2318-8-36 PMid:19105840 
PMCid:PMC2642819 

4. World Health Organization. Tobacco [Internet]. Geneva: World 
Health Organization; 2025 [cited 2026 Feb 28]. Available 
from: https://www.who.int/news-room/fact-
sheets/detail/tobacco 

5. Swan GE, Lessov-Schlaggar CN. The effects of tobacco smoke 
and nicotine on cognition and the brain. Neuropsychol Rev. 
2007 Sep;17(3):259-273. DOI: 
https://doi.org/10.1007/s11065-007-9035-9 PMid:17690985 

6. Reitz C, Luchsinger JA, Mayeux R. Vascular disease and cogni-
tive impairment. Expert Rev Neurother. 2008 Aug;8(8):1171-
1174. DOI: https://doi.org/10.1586/14737175.8.8.1171 
PMid:18671658 PMCid:PMC2697122 

7. Gons RA, van Norden AG, de Laat KF, van Oudheusden LJ, van 
Uden IW, Zwiers MP, et al. Cigarette smoking is associated 
with reduced microstructural integrity of cerebral white mat-
ter. Brain. 2011 Jul;134(Pt 7):2116-2124. DOI: 
https://doi.org/10.1093/brain/awr145 PMid:21705426 

8. Deal JA, Power MC, Palta P, Alonso A, Schneider ALC, Perry-
man K, et al. Relationship of Cigarette Smoking and Time of 
Quitting with Incident Dementia and Cognitive Decline. J Am 
Geriatr Soc. 2020 Feb;68(2):337-345. DOI: 
https://doi.org/10.1111/jgs.16228 PMid:31675113 
PMCid:PMC7002272 

9. Sabia S, Elbaz A, Dugravot A, Head J, Shipley M, Hagger-
Johnson G, et al. Impact of smoking on cognitive decline in ear-
ly old age: the Whitehall II cohort study. Arch Gen Psychiatry. 
2012 Jun;69(6):627-635. DOI: 
https://doi.org/10.1001/archgenpsychiatry.2011.2016 
PMid:22309970 PMCid:PMC3675806 

10. Benito-León J, Ghosh R, Lapeña-Motilva J, Martín-Arriscado C, 
Bermejo-Pareja F. Association between cumulative smoking 
exposure and cognitive decline in non-demented older adults: 
NEDICES study. Sci Rep. 2023 Apr 8;13(1):5754. DOI: 
https://doi.org/10.1038/s41598-023-32663-9. PMID: 
37031269 PMCID: PMC10082795 

11. Verma M, Rana K, Bhatt G, Sharma N, Lal P. Trends and deter-
minants of tobacco use initiation in India: analysis of two 
rounds of the Global Adult Tobacco Survey. BMJ Open. 2023 
Sep 22;13(9):e074389. DOI: 
https://doi.org/10.1136/bmjopen-2023-074389 
PMid:37739473 PMCid:PMC10533663 

12. International Institute for Population Sciences (IIPS), Ministry 
of Health and Family Welfare (MoHFW). National Family 
Health Survey (NFHS-5), 2019-21: India [Internet]. Mumbai: 
IIPS; 2022 [cited 2026 Feb 28]. Available from: 
https://ruralindiaonline.org/en/library/resource/national-
family-health-survey-nfhs-5-2019-21-india/ 

13. Muhammad T, Govindu M, Srivastava S. Relationship between 
chewing tobacco, smoking, consuming alcohol and cognitive 

impairment among older adults in India: a cross-sectional 
study. BMC Geriatr. 2021 Jan 29;21(1):85. DOI: 
https://doi.org/10.1186/s12877-021-02027-x 
PMid:33514331 PMCid:PMC7847155 

14. Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, White-
head V, Collin I, et al. The Montreal Cognitive Assessment, 
MoCA: a brief screening tool for mild cognitive impairment. J 
Am Geriatr Soc. 2005 Apr;53(4):695-699. DOI: 
https://doi.org/10.1111/j.1532-5415.2005.53221.x 
PMid:15817019 

15. Zhou Y, Hu Y, Yan X, Zheng Y, Liu S, Yao H. Smoking index and 
COPD duration as potential risk factors for development of os-
teoporosis in patients with non-small cell lung cancer - A ret-
rospective case control study evaluated by CT Hounsfield unit. 
Heliyon. 2023 Oct 10;9(10):e20885. DOI: 
https://doi.org/10.1016/j.heliyon.2023.e20885 PMID: 
37886787 PMCID: PMC10597819 

16. Arathi V, Geetha A, Ulaghanathan N. Normative Data of Mon-
treal Cognitive Assessment (MoCA) in Tamil-Speaking Adults. 
Neurol India. 2025 Mar 1;73(2):306-310. DOI: 
https://doi.org/10.4103/ni.ni_800_22 

17. Shah PP, Bhaskar S, Singh MM. Updated BG Prasad's socio-
economic status classification for the year 2025. Int J Commu-
nity Med Public Health. 2025 Apr 30;12(5):2345-2347. DOI: 
https://doi.org/10.18203/2394-6040.ijcmph20251399 

18. Rothman KJ. Epidemiology: An Introduction. 2nd ed. New 
York: Oxford University Press; 2012. 280 p. DOI: 
https://doi.org/10.1515/9781438443188 

19. Nooyens ACJ, van Gelder BM, Verschuren WMM. Smoking and 
cognitive decline among middle-aged men and women: the 
Doetinchem Cohort Study. Am J Public Health. 2008 
Dec;98(12):2244-2250. DOI: 
https://doi.org/10.2105/AJPH.2007.130294 PMid:18923116 
PMCid:PMC2636537 

20. Khan ZA, Khan T, Singh C, Jyoti J. Cognitive Impairment among 
the Elderly Population of Rural Haryana, India and its Associa-
tion with Smoking, Alcohol Intake and Impairments in Vision, 
Hearing and Activities of Daily Living. J Health Sci Med Res 
2023;41(2):e2022900. DOI: 
https://doi.org/10.31584/jhsmr.2022900 

21. Jessen F, Amariglio RE, van Boxtel M, Breteler M, Ceccaldi M, 
Chételat G, et al. A conceptual framework for research on sub-
jective cognitive decline in preclinical Alzheimer's disease. 
Alzheimers Dement. 2014 Nov;10(6):844-852. DOI: 
https://doi.org/10.1016/j.jalz.2014.01.001 PMid:24798886 
PMCid:PMC4317324 

22. Reid LM, Maclullich AM. Subjective memory complaints and 
cognitive impairment in older people. Dement Geriatr Cogn 
Disord. 2006;22(5-6):471-485. DOI: 
https://doi.org/10.1159/000096295 PMid:17047326 

23. Prince M, Albanese E, Guerchet M, Prina M. World Alzheimer 
Report 2014: Dementia and risk reduction-an analysis of pro-
tective and modifiable factors [Internet]. London: Alzheimer’s 
Disease International; 2014 [cited 2026 Feb 24]. Available 
from: 
https://www.alzint.org/u/WorldAlzheimerReport2014.pdf 

 


