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ABSTRACT

Introduction. Health problems in elderly individuals are diverse. The use of cigarettes, a potentially addic-
tive substance, has been increasing in the elderly population age group, affecting the cognitive and elderly 
domains, and becoming an important global public health problem. Objective. This study aimed to inves-
tigate the relationship between tobacco consumption by the elderly, as well as different levels of nicotine 
dependence and cognitive domains of executive functions. Method. It is a case-control study composed 
by 58 individuals aged ≥ 60 years, with 29 participants in the clinical group and 29 in the control group. The 
case-control sample was paired in subgroups by sex, socioeconomic status, schooling, and sample isonomy 
with the clinical group. We used the Shapiro-Wilk normality test, the Mann-Whitney test, the student T-test, 
and the Cohen d-estimator. Results. The control group performed better compared to the clinical group with 
the median grade in the inhibitory control of the executive domain with Cohen’s d 1.00 in the five-digit test 
and Cohen’s 1.5 in the Stroop test. The control group compared with the high-grade clinical group presented 
better performance with Cohen’s working memory of 1.56 d, Cohen’s inhibition of 1.06 d in the five-digit test, 
and Cohen’s of 1.17 d in the Stroop test. Discussion and conclusion. The detection of the level of nicotine 
dependence is associated with the degree of cognitive impairment in the specific executive domain, which 
provides a possibility of differential diagnosis, both in the clinical and population contexts, directed at the re-
habilitation of executive domains most affected by smoking in the elderly.

Keywords: Tobacco, nicotine dependence, cognitive domains.

RESUMEN

Introducción. Los problemas de salud en las personas mayores son diversos. El consumo de tabaco, una 
sustancia potencialmente adictiva, ha aumentado en el grupo de edad de la población de ancianos, afec-
tando los dominios cognitivos y de ancianos, convirtiéndose en un importante problema de salud pública 
mundial. Objetivo. Este estudio tuvo como objetivo investigar la relación entre el consumo de tabaco en 
los ancianos, los diferentes niveles de dependencia de la nicotina y los dominios cognitivos de las funcio-
nes ejecutivas. Método. Es un estudio de casos y controles, compuesto por 58 individuos de ≥ 60 años, 
con 29 participantes en el grupo clínico y 29 en el control. La muestra de casos y controles se emparejó 
en subgrupos por sexo, nivel socioeconómico, escolaridad e isonomía de la muestra con el grupo clínico. 
Se utilizaron la prueba de normalidad Shapiro-Wilk, la prueba de Mann-Whitney, la prueba Student T y el 
estimador d de Cohen. Resultados. El grupo de control se desempeñó mejor en comparación con el grupo 
clínico con el grado medio en el control inhibitorio del dominio ejecutivo con Cohen’s d 1.00 en la prueba 
de cinco dígitos y Cohen’s 1.5 en la prueba de Stroop. En comparación con el grupo clínico de alto grado, 
el grupo de control presentó un mejor rendimiento con la memoria de trabajo de Cohen de 1.56 d, la inhi-
bición de Cohen de 1.06 d en la prueba de cinco dígitos y la de Cohen de 1.17 d en la prueba de Stroop. 
Discusión y conclusión. La detección del nivel de dependencia de la nicotina se asocia con el grado de 
deterioro cognitivo en el dominio ejecutivo específico, lo que brinda la posibilidad de un diagnóstico dife-
rencial, tanto en el contexto clínico como en el de la población, dirigido a la rehabilitación de los dominios 
ejecutivos más afectados por el tabaquismo en los ancianos.

Palabras clave: Tabaco, dependencia a la nicotina, dominios cognitivos.
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INTRODUCTION

The health problems in elderly individuals senescence are 
diverse, but one category stands out, potentially addictive 
drugs: the consumption of alcohol, tobacco, and psychoac-
tive medicines. The higher the consumption of these sub-
stances, the greater the risks associated with health prob-
lems (Wang & Andrade, 2013). The use of cigarettes, a 
potentially addictive substance, has been increasing among 
the elderly population age group, becoming an important 
global public health problem (Wolf, Du, & Knopf, 2017).

The World Health Organization, through a report re-
leased in 2015, emphasized that healthy aging consists 
not only of the absence of disease but of maintaining the 
cognitive and functional abilities of the elderly to provide 
integrated quality of life between the individual and their 
psychosocial interactions (Organização Mundial de Sáude, 
2015). In this way, smoking, as a substance that damages 
cognitive functions, also potentiates the quality of life defi-
cits in a healthy aging process.

A study by North et al. (2015) concluded that smoking 
was associated with poorer cognitive performance through 
the evaluation of eight different cognitive tests and five 
measures of cognitive decline. However, the association be-
tween smoking and cognitive measures may be influenced 
by covariables such as age, level of education, socioeco-
nomic level. Aguilar-Navarro, Reyes-Guerrero, and Borgues 
(2007) studied and 4 872 elderly individuals aged 65 or over 
in Mexico. In this study, the association of the current use 
of tobacco and/or in the previous life of the subjects with 
cognitive impairments was not observed. This demonstrat-
ed that the correlations between cognitive impairment and 
tobacco consumption in the elderly population need more 
advanced studies due to covariables of this age group that 
would influence cognitive performance.

Some factors are referred to as protective in aging, one 
of them is physical activity, which promotes an improve-
ment in the quality of life. Studies have shown a correlation 
between physical activity practiced by the elderly and bet-
ter performance in the executive functions (Scherder et al., 
2005; Borges, Rech, Meurer, & Benedetti, 2015). Another 
factor is the nutritional state of the individual, which is also 
important to maintain their well-being. Nutritional changes 
can interfere from the physiological to the cognitive sys-
tems; studies show correlations between nutritional status 
and the maintenance or decay of cognitive functions (Perei-
ra, Spyrides, & Andrade, 2016).

However, in the aging process, certain mental health 
problems lead to the use of potentially addictive drugs. In 
an epidemiological study conducted by Cantão et al. (2015) 
in Brazil, it was observed that elderly people with depres-
sive disorders are more likely to use substances, such as 
alcohol and cigarettes, and also highlighted a higher preva-
lence of cigarette use among female elderly.

Tobacco consumption exposes the individual to vari-
ous substances, in addition to nicotine, such as polycyclic 
aromatic hydrocarbon particles. Through urinary biomark-
ers measurements in 454 elderly people, Best, Juarez-Col-
unga, James, LeBlanc, and Serdar (2016) concluded that the 
use of tobacco in this population increases cognitive im-
pairment by 1.8%.

The evaluation of the effect of tobacco use on the cog-
nition of the elderly population does not yet have for the 
time being a scientific casuistic model and the empirical 
studies that evaluated the association between the degree of 
nicotine dependence and the cognitive constructs that com-
pose the executive functions presented problems in the re-
sults due to difficulties in evaluating the complex cognitive 
abilities and covariates of this age group that influence it. In 
view of this, the resulting problem emerges from the impact 
that smoking different levels of nicotine dependence exerts 
on such executive functions in the elderly differentially in 
each cognitive domain (Almeida, Hankey, Yeap, Golledge, 
& Flicker, 2014; Patil, Suryanarayana, Dinesh, Shivraj, & 
Murthy, 2015).

Executive functions involve three main constructs: in-
hibitory control, working memory, and cognitive flexibility. 
Inhibitory control corresponds to the ability to exercise di-
rected self-control of behavior and involves the participation 
of cognitive processes, such as attention, emotional control, 
and self-regulation of behavior. Working memory, on the 
other hand, is the ability to use information stored in the 
present moment to promote a general understanding of men-
tal elements from fragmented ideas. In turn, Cognitive flexi-
bility refers to the ability to change the perspective of think-
ing about a problem and to be flexible in admitting errors by 
changing strategies in the execution of directed behavior. It 
is important to emphasize that these functions are essential 
in the cognitive function of any individual (Diamond, 2013).

The aim of this study is to investigate the relationship 
between levels of nicotine dependence per elderly and the 
cognitive domains that make up the executive functions.

METHOD

This is a case-control study carried out at the Irmã Denise 
School Hospital, Minas Gerais, Brazil.

The inclusion criteria of the clinical group were: age 
between 60 to 90 and cigarette use. The inclusion criteria of 
the control group were: age between 60 and 90 years and no 
cigarettes use ever. Exclusion criteria for both groups were 
defined as the presence of severe perceptual-motor deficits, 
neuropsychiatric disorders, neurological disorders, severe 
cardiac or renal insufficiency, acute confusional state, dia-
betes mellitus, and hypothyroidism.

The study was carried out from November 2017 to 
July 2018. In the first stage, elderly outpatients at the Irmã 
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Denise School Hospital were invited to participate in the 
present study. Next, a socioeconomic interview and a geri-
atric clinical screening were performed according to the 
protocol defined by Campos, Lisboa, and Westin (2014). 
A cognitive screening using the Mental State Mini Exam, 
modified by Melo and Barbosa (2015), was also applied. 
The modules of mood and anxiety disorder of the Mini 
International Neuropsychiatric Interview (MINI Plus 5.0), 
adapted to Brazil by Amorim (2000), were also used. These 
procedures aimed to meet the study inclusion/exclusion 
criteria applied to both groups.

Subsequently, the Fagerström Nicotine Dependence 
Test (FTND) was applied. This test consists of a question-
naire of five questions, and for each alternative there is a 
score whose sum makes up the total score. From this score 
the degree of nicotine dependence is determined, being 
presented in the following levels: very low (0 to 2 points); 
low (3 to 4 points); average (5 points); high (6 to 7 points); 
and very high (8 to 10 points) (Barbosa, Pereira, Cruz, & 
Leite, 2018). The FTND was important for the separation 
of the clinical group from the control group and still used 
its parameters to establish the levels of nicotine dependence 
within the clinical group.

The clinical group was monitored for 15 days by the 
multidisciplinary team of the school-hospital through a 
home visit every three days, which was the necessary time 
of abstinence for neuropsychological testing, (Salgado et al., 
2009; Farhadian, Akbarfahimi, Hassani Abharian, Hosseini, 
& Shokri, 2017). The neuropsychological evaluation was 
performed in two sessions of one hour each in both groups.

Neuropsychological evaluation instruments

Phonemic Verbal Fluency Test

In the Phonemic Verbal Fluency Test, participants are asked 
to verbalize the largest number of words that begin with the 
letters “F,” “A,” and “S” within one minute for each letter. 
No proper nouns are counted, such as names of people, cit-
ies, and countries. This test seeks to evaluate the working 
memory, phonemic loop (Machado et al., 2009). The score 
is formed by the number of words pronounced and not re-
peated for one minute for each letter.

Five Digit Testing (FDT)

This test consists of two parts: the subtest choice and the 
alternation. In the first, which affects the cognitive domain 
inhibitory control, the participant should inhibit the read-
ing of the numbers presented and say how many numbers 
exist in each stimulus, presented this time incongruously 
(when the subject finds 2-2-2, he/she should say “three.” 
Or when he/she finds 1-1-1-1, he/she should say “four”). 
The second evaluates cognitive flexibility. In this subtest, 
a group of digits delimited by a thicker border is present-
ed to the individual and oriented to alternate performing 

two operations, counting items or reading the numbers 
(Campos, Silva, Florêncio, & Paula, 2016). The score is 
formed by the time that the individual takes to perform 
each subtest.

Stroop Victoria Test

The Stroop Test, Victoria version, consists of three cards 
measuring 18 × 11.5 cm, containing 24 stimuli each, print-
ed on a white background. Card 1 consists of 24 rectan-
gles arranged in six rows of four items, with a spacing 
of 1 cm between rows and 2 cm between the items. The 
rectangles are printed in the colors green, pink, blue, and 
brown so that each color appears only once per race in a 
random arrangement. In card 1, the task is to name the 
rectangle colors as quickly as possible. In card 2, there 
are words inside the rectangles, that are not related to 
concepts of color (each, never, today, everything) printed 
in capital letters and randomly arranged in green, pink, 
blue, and brown colors. In this card, the task is to name 
the colors of the words (ignoring the words) as quickly as 
possible. Card 3 is the interference card where the stimuli 
are color names (brown, blue, pink, and green) printed in 
capital letters in green, pink, blue, and brown, such that 
the ink color of the print and the name of the color never 
match. In it, the subject is asked to name the print colors 
(ignoring to read the names of the colors) as fast as possi-
ble. The purpose of this evaluation is to test for inhibitory 
control (Duncan, 2006). The score is formed by the time 
of accomplishment of the task.

Evaluation of protective factors  
for the cognition of the elderly

Mini Nutrition Assessment (MNA)

MNA is a nutritional assessment tool to identify nutritional 
status in individuals. It consists of a questionnaire divid-
ed into four parts: anthropometric evaluation (body mass 
index, arm circumference, calf circumference, and weight 
loss); global assessment (questions related to lifestyle, med-
ication, mobility, and psychological problems); dietary as-
sessment (questions related to number of meals, food and 
fluid intake and autonomy in food); and self-perception of 
health and nutritional status (Hengstermann, Nieczaj, Stein-
hagen-Thiessen, & Schulz, 2008). This evaluation allows 
the individual to be classified in: (0) normal nutritional sta-
tus; (1) risk of malnutrition; (2) malnourished.

International Physical Activity Questionnaire (IPAQ)

IPAQ adapted for the elderly is composed of the same do-
mains of the original IPAQ, but presents a smaller number 
of questions because of the questions related to the “days of 
the week” and the “time (min/hours/day)” of physical activ-
ity (Mazo & Benedetti, 2010). The time score represented 
minutes of performing daily physical activities.
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Statistical analysis

The discrete variables were expressed as absolute frequen-
cy (n) and relative frequency (%) while the continuous vari-
ables were expressed in mean and standard deviation. The 
normality of the sample was evaluated by the Shapiro-Wilk 
test and the Levene test for homogeneity of variance (Ta-
bachnick & Fidell, 2013).

Correlations between analyzed variables were mea-
sured using the Pearson correlation test. The hypothesis 
test for independent samples was performed using Stu-
dent’s t test for samples with normal distribution and the 
Mann-Whitney test for samples without this distribution 
(Field, 2013). Calculations were performed with SPSS soft-
ware (Statistical Package for Social Sciences), version 22.0.

Ethical Considerations

The project was approved by the Research Ethics Commit-
tee with human beings of the University Center of Caratinga, 
Protocol 2,305,987, in accordance with the National Health 
Council Law No. 196/96 (CAAE: 77158217.4.0000.5114).

RESULTS

The initial clinical sample consisted of 34 elderly patients. 
However, five participants were excluded because they did 
not remain in nicotine withdrawal for the period necessary 
for neuropsychological testing. Thus, the analyzed sample 
consisted of 29 individuals aged over 60 years diagnosed by 
the FTND with different levels of nicotine dependence. The 
levels, very low, low, medium, and high degree, of nicotine 

dependence presented 8, 7, 6, and 8 individuals, respective-
ly. The control group consisted of 29 participants who had 
never smoked. The profile of the sample is summarized in 
Table 1.

A comparison was made between the physical activity 
level of the clinical elderly groups compared to the con-
trol elderly groups. In this hypothesis test, no significant 
variation was observed, using both the raw scores and the 
Z-scores. Thus, it can be considered that the variable phys-
ical activity does not have a difference between the groups.

A comparison was also made between the nutritional 
status of the clinical elderly groups compared to the control 
elderly groups. Using the hypothesis test, it was observed that 
there was no significant variation of this factor between the 
groups, using both the raw and the Z-scores scores. Z-score 
was implemented because the variable physical activity is 
continuous and the nutritional status variable is ordinal, so 
Z-score provided a single standard for a better understand-
ing of the variables results. Therefore, it can be considered 
that the nutritional status variable does not have a difference 
between the groups. The results on the variables physical ac-
tivity and nutritional status are described in Table 2.

Elderly individuals with a mean degree of nicotine de-
pendence had a significant difference, compared to the con-
trol group, in the following domains of executive functions: 
worse performance in the cognitive function inhibitory con-
trol with Cohen’s d of 1.0 as measured by Cohen’s five-digit 
ed test measured by the Stroop test, Victoria version. The 
working memory domains and cognitive flexibility did not 
reach a significant difference compared to the respective 
control subgroups as observed in Table 3.

The clinical sample with a high degree of nicotine de-
pendence obtained a significant difference compared with 

Table 1
Sample description

No cigarette use Cigarette use
Abstainers very low low medium high Total X2

Female 18(n) 6(n) 1(n) 3(n) 3(n) 31(n) .11
Male 11(n) 2(n) 6(n) 3(n) 5(n) 27(n) .11
Total 29(n) 8(n) 7(n) 6(n) 8(n) 58(n)
Age M(Sd) 67.41 ± 6.65 70.75 ± 6.13 63.57 ± 2.70 65.17 ± 4.85 68.88 ± 7.60 .29
Retired 20(n) 7(n) 3(n) 4(n) 6(n) .45
Still work 9(n) 1(n) 4(n) 2(n) 2(n) .45
Incomplete middle school 13(n) 4(n) 3(n) 5(n) 1(n) .02
Complete midle school 8(n) 0(n) 1(n) 0(n) 7(n) .02
Incomplete high school 5(n) 4(n) 0(n) 1(n) 0(n) .02
Complete high school 1(n) 0(n) 1(n) 0(n) 0(n) .02
Complete higher education 1(n) 0(n) 1(n) 0(n) 0(n) .02
Incomplete middle school 1(n) 0(n) 1(n) 0(n) 0(n) .02
Economic income: 1 Minimum wage 7(n) 1(n) 1(n) 3(n) 2(n) .23
Economic income: 2 to 3 Minimum wage 17(n) 6(n) 5(n) 1(n) 5(n) .23
Economic income: 2 to 3 Minimum wage 5(n) 1(n) 1(n) 2(n) 1(n) .23
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the control group in the following domains of executive 
functions: worse performance in work memory measured 
by the Phonemic Fluency “FAS” test with Cohen’s d of 
1.56. This sample also showed a worse performance in 
the cognitive control inhibitory function with Cohen’s d of 
1.06 as measured by the five-digit Cohen’s Choice and d 
test 2.17 as measured with the Stroop test, Victoria version. 
The cognitive flexibility domain measured by the five-digit 
test did not achieve a significant difference compared to the 
control group.

There were no statistically significant differences be-
tween the groups that had very low and low dependence 

compared to the control group. The results of the neuropsy-
chological tests are found in Table 3.

The working memory was evaluated with the phonemic 
fluency test “FAS”. In this test, the score is measured by the 
number of verbalized words, thus, the higher the score, the 
better is the performance. Cigarette-smoking elders demon-
strate worse performance only among the high nicotine ad-
diction level group. The effect size difference between the 
control and clinical Cohen’s 1.56 d group.

Inhibitory control was evaluated with the Five Digits test 
and the Stroop version. In both tests, the measured score is 
through the time of accomplishment of the task: the small-

Table 2
Physical activity and nutritional status of the elderly of the clinical groups compared to the elderly of the control groups

Mann Whitney Test
Very low Abstainers p Low Abstainers p Medium Abstainers p High Abstainers p

Physical Activity 
Level (IPAQ) M (Sd)

264.00  
± 380.87

141.87  
± 117.22 .878 223.57  

± 189.53
119.28  

± 106.16 .209 254.44  
± 272.86

124.16  
± 115.43 .485 208.75  

± 137.86
141.88  

± 117.22 .382

Median 76 90 165 90 180 82.50 217.50 90
Zscore .21 ± 1.36 -.22 ± 04 .33 ± 1.20 -.33 ± .67 .30 ± 1.29 -.30 ± .54 .26 ± 1.07 -.26 ± .91
Median Zscore -.45 -.40 -.04 -.51 -.04 -.50 .32 -.66

Nutritional Status  
(MNA) M (Sd) .63 ± .51 .65 ± .53 1.00 .29 ± .48 .71 ± .48 .165 .83 ± .75 .67 ± .51 .818 .50 ± .75 .63 ± .51 .574

Median 1 1 0 1 1 1 0 1
Zscore 0 ± 1.03 0 ± 1.05 -.41 ± .94 .41 ± .94 .13 ± 1.21 -.13 ± .83 -.09 ± 1.20 -.09 ± .82
Median Zscore .75 .76 -.96 .96 .40 .40 -.89 .69

Table 3
Comparison between Clinical Group: Grade-dependent nicotine, and Control Group: abstemious cigarette consumption

Student’s t Test

Very low Abstainers P Low Abstainers P Medium Abstainers P
Cohen’s

d High Abstainers P
Cohen’s

d 
Working Memory  
(Phonemic Verbal  
Fluency Test)  
M (Sd)

8.25  
± 3.77

8.76  
± 3.62 .826 7.78  

± 4.39
8.72  

± 3.22 .779 6.67  
± 3.14

8.54  
± 2.92 .098 4.57  

± 2.57
8.86  

± 3.62 .025 1.56

Mann-Whitney Test
Inhibitory Control  
(5-digit test  
Choose)  
M (Sd)

84.33  
± 36.67

79.13  
± 29.43 .162 131.50  

± 122.99
63.43  

± 20.69 .110 197.57  
± 188.92

63.43  
± 20.69 .017 1.00 223.75  

± 189.93
79.13  

± 29.43 .038 1.06

Median 79.00 59.00 59.00 140.50 62.00 135.00 59.00
Inhibitory Control  
(Stroop Victoria  
Test)  
M (Sd)

57.57  
± 42.58

23.14  
± 16.96 .083 63.63  

± 48.50
28.25  

± 10.74 .061 57.50  
± 39.42

14.13  
± 10.81 .038 1.5 86.75  

± 42.82
19.00  

± 10.56 .021 2.17

Median 58.00 19.00 41 10.74 57.50 40.00 88.50 13.50
Cognitive  
Flexibility (5 Digit  
Test Switching)  
M (Sd)

135.38  
± 126.00

116.63  
± 24.47 .162 211.50  

± 202.98
97.14  

± 40.92 .180 259.63  
± 220.65

84.33  
± 36.67 .090 280.67  

± 254.49
116.63  
± 24.47 .069

Median 99.50 119.00 140.50 108.00 178.00 79.00 178.00 119.00

Note: P < .005
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er the time spent, the better is the performance. The control 
group presented a better performance compared to two clin-
ical subgroups: the clinical group with a medium degree of 
dependence and the group with a high-degree of dependence. 
The effect size of the performance difference between the 
groups was: control and medium degree of dependence clin-
ical group d of Cohen 1.00 in the Five-Digit test and d of 
Cohen’s 1.5 in the Stroop test; control and high dependence 
clinical group d of Cohen 1.06 in the five-digit test and Co-
hen’s d 1.17 in the Stroop test. We observed that the cognitive 
impairment of the inhibitory control in the high nicotine de-
pendent group was higher than in the median group, and we 
also noted that there was a difference in the measures of the 
tests that measure the same inhibitory control construct.

Cognitive flexibility was assessed by the Five Dig-
it Alternation test. In this test, time is the measure of the 
score; thus, the shorter the time, the better the performance. 
The clinical sample of the very low, low, medium, and high 
nicotine dependence group did not show significant differ-
ences compared to the respective control groups.

DISCUSSION AND CONCLUSION

The consumption of cigarettes enables contact to a multi-
tude of chemical compounds, standing out nicotine due to 
its addictive potential. This substance has short-term actions 
on the cholinergic system, having an important effect on the 
executive functions. Many studies on smoking-related brain 
functions have been performed with neuropsychological 
screening measures, which leads to doubtful data, and also 
hampers investigations with large clinical or epidemiologi-
cal samples (Swan & Lessov-Schlaggar, 2007).

In this study, careful clinical and cognitive screening 
followed the evaluation of the degree of nicotine depen-
dence with the FTND. Finally, neuropsychological testing 
was carried out with specific measures to measure the cog-
nitive domains of executive functions that evaluated inhibi-
tory control, working memory, and cognitive flexibility.

The level of physical activity of the elderly is associat-
ed with cognitive aspects as physical activity is a protective 
factor, that is, it enhances in cognitive improvement and 
also the mental health of the elderly population (de Arau-
jo et al., 2015). Likewise, in the present study, the level of 
physical activity was compared between the clinical and 
control groups. This test objective was to verify a possible 
interference of the level of physical activity in the results 
related to the association of levels of nicotine dependence 
and cognitive impairment in the executive domains. The re-
sults showed that there was no significant difference in the 
level of physical activities practiced by the elderly between 
the clinical and controls; thus, we discarded the hypothesis 
of interference of this factor in the results observed on the 
performance of the executive functions by the elderly.

The nutritional status protects against cognitive decay 
and dementia, the dietary benefits of the elderly reflect cog-
nitive patterns in the cognitive. Individuals with satisfacto-
ry intellectual functions have a better diet that is associated 
with better cognitive performance (Van Dyk & Sano, 2007; 
Requejo et al., 2003). We can highlight that the nutritional 
status of the elderly individual influences the cognitive per-
formance due to the association between diet and cognition, 
a comparison was made between the nutritional status of the 
elderly of the clinical group dependent on nicotine and the 
elderly controls. The result of this comparison between the 
clinical and control groups resulted in the discarding of the 
hypothesis of a significant difference in nutritional status 
between the clinical and control groups that influenced the 
results of the neuropsychological evaluation.

In an investigation conducted by Collins, Sachs-Erics-
son, Preacher, Sheffield, and Markides (2009) 1 557 individ-
uals over 65 years of age were evaluated, of which 186 were 
smokers and 1 371 were non smokers. It was observed that 
smoking increases the risk of cognitive decline. Comparing 
these results with those of the present study, we observed 
some similarities. However, we emphasize that ours were 
stratified according to the different levels of nicotine depen-
dence and even with the size of the differential effect.

Studies comparing cognitive performance between 
smokers and nonsmokers with measures of nicotine levels 
obtained mixed results (Gandelman, Newhouse, & Taylor, 
2018). This divergence points out to the complexity of eval-
uating these domains, especially in the elderly, and the need 
to improve the work in this area. In order to obtain more 
robust results, the present study outlined clinical groups 
and matched controls before performing the hypothesis 
tests. Thus, the results pointed to a nonsignificant difference 
between the very low and low nicotine dependent elderly 
compared to the controls. Also, in the degrees of depen-
dence of medium and high nicotine, the results of the losses 
to each executive domain were differentiated, as the inhib-
itory control, being the executive domain with greater loss 
presenting Cohen’s D of 2.17 among the group of elderly 
dependent high nicotine and control.

In an investigation conducted by Gillum, Kwagyan, 
and Obisesan (2011), through the evaluation of serum lev-
els of nicotine and the application of the Short Cognitive 
Function Index in 753 smokers, did not indicate an associ-
ation between cigarette use, nicotine levels, and cognitive 
impairments. However, we observed that a global cognitive 
measurement instrument was used, which did not measure 
specific cognitive functions and may have generated a bias 
in the study.

This case-control study on tobacco, levels of nicotine 
dependence in the elderly associated with the domains of 
executive functions presents certain limitations. No bio-
marker was used for nicotine levels, the sample was region-
al and the number was small. However, the results present 
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important data for the elderly population at present on the 
levels of nicotine dependence associated with impairment 
in specific domains of executive functions.

Older people have difficulty perceiving cognitive dys-
functions resulting from cigarette smoking. These cognitive 
deficits are often associated with symptoms of mental ill-
ness such as depression. A study in Mexico reported that 1 
in 10 seniors used tobacco (Guimaraes Borges et al., 2014; 
Pinto et al., 2017; Resendiz Escobar et al., 2018).

The development of new models aimed at promoting 
the quality of life of the elderly population related to tobac-
co consumption has become a priority today (Vardavas et 
al., 2017). In this study, the results showed that the elder-
ly who use tobacco and have very low and low levels of 
nicotine dependence did not present significant differenc-
es between the cognitive domains of executive functions 
compared to the control groups. However, elderly cigarette 
smokers, with the medium and high degree of nicotine de-
pendence, presented worse performances in the cognitive 
domains of working memory and inhibitory control com-
pared to the control groups. Thus, clinical and population 
models of smoking intervention can be reworked with 
more directive focuses in relation to cognitive impairment 
in the elderly.

The detection of the level of nicotine dependence is 
associated with the degree of cognitive impairment in the 
specific executive domain, which provides a possibility of 
differential diagnosis, both in the clinical and population 
contexts, directed at the rehabilitation of the executive do-
mains most affected by smoking in the elderly, and enables 
the development of more individual and multidisciplinary 
cognitive neuropsychological rehabilitation strategies in 
anti-smoking programs implemented in health promotion 
networks.
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