
Background
Amnesia is a memory disorder characterized by the 
inability to recall past experiences and acquire new 
knowledge, suggesting a disturbance of hippocampal 
function.1 It originates in the limbic system, a brain 
section that maintains memory.2 Transient global amnesia 
(TAG) is the most common cause of acute amnesia and 
is characterized by profound anterograde and retrograde 
amnesia, typically lasting up to 24 hours.1

TAG is a multifactorial disease with several risk factors, 
including smoking3 traumatic head injuries,4 alcohol use,5 
age, epilepsy, history of migraine,6 and cardiovascular 
diseases, such as high blood pressure and stroke.7

According to the World Health Organization’s global 
report, by 2025, the smoking prevalence will be 8% in 
women and 30% in men.8 Despite early studies indicating 
that smoking may have beneficial effects on cognition, 
more recent evidence clearly shows that active smoking has 
neurotoxic effects on the brain and may indirectly increase 
the risk of cognitive impairment.9 Smoking is a significant 
risk to the health of the central nervous system, especially 
the brain. Evidence represents that nicotine is the main 
mind-altering ingredient in tobacco and is responsible for 
its addictive effects and worsening of memory function, 
especially at sustained concentrations.10,11 Some studies 
have reported that smoking negatively affects cognitive 
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Abstract
Background: Amnesia is a cognitive impairment that manifests as a deficit in the retrieval of 
previous memories and the acquisition of novel information. Limited research, especially in 
Iran, exists on the risk factors of amnesia, and smoking might be linked to a greater likelihood 
of experiencing memory issues and cognitive decline, including amnesia. The aim of this study 
was to explore the risk factors associated with amnesia and the connection between smoking 
and amnesia.
Study Design: A population-based cross-sectional study.
Methods: This study was conducted at the baseline of the Hoveyzeh cohort study on adults aged 
35–70 years in southwest Iran between 2016 and 2018. The required data on socioeconomic 
factors, demographic characteristics, history of stroke, history of epilepsy, and history of head 
trauma were collected from the participants. The relationship between smoking and amnesia was 
assessed, and multiple logistic regression was employed to account for potential confounding 
variables.
Results: The mean age of the participants was 48.83 ± 9.20 years, and 39% were male. The overall 
prevalence of amnesia was 4.2% (95% confidence interval [CI]: 3.8–4.6). The odds of having 
amnesia were significantly higher in smokers than in nonsmokers (adjusted odds ratio = 1.52 
[95% CI: 1.21–1.91]). Additionally, several other factors, including age, education level, type 
of residence, history of stroke, epilepsy, and history of trauma, were associated with amnesia.
Conclusion: Our investigations revealed a direct correlation between smoking and amnesia. To 
gain a more comprehensive understanding of the underlying mechanisms of these associations, 
it will be imperative to conduct future longitudinal studies.
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abilities, task performance, flexibility, memory, and 
sleep quality.12 Additionally, research has shown that 
adults with a history of nicotine abuse suffer more from 
cognitive impairments and visuospatial working memory 
than smokers who have quit smoking.13,14

The trigger and risk factors for memory disorders 
are mostly unclear.15 To the best of our knowledge, few 
studies have assessed the impact of cigarettes on memory 
disorders in the Iranian population.16 Therefore, the 
present study was designed to identify possible risk factors 
for amnesia and evaluate the association between amnesia 
and smoking in a population-based cross-sectional study.

Methods
Study design and participants
This population-based cross-sectional study included 
10,009 adults aged between 35 and 70 years who 
participated in the enrollment phase of the Hoveyzeh 
Cohort Study (HCS).17 The HCS is a site of the Prospective 
Epidemiological Research Studies in Iran (the PERSIAN 
Cohort Study).18 The study protocol was approved by the 
Ethics Committee of Ahvaz Jundishapur University of 
Medical Sciences. The inclusion criteria consisted of being 
aged 35-70 years, not having severe mental disorders, and 
being able to respond to questionnaires independently. 
However, participants with missing information on 
amnesia were excluded from the study. Finally, 9736 
people underwent analysis.

Covariates
In the present study, two indicators, including the 
education level as an individual-level indicator and the 
wealth index as a household-level indicator, were applied 
to evaluate socioeconomic status (SES). Several steps can 
be taken to calculate the wealth index based on household 
assets, including (1) identifying the variables to include, 
(2) assigning weights to each variable, (3) standardizing 
the variables, and (4) estimating the wealth index. First, 
a wealth index is identified, which typically includes 
household assets and characteristics correlated with wealth 
(e.g., ownership of a house, car, or other valuable assets), 
access to essential services (e.g., electricity or water), and 
the number of rooms per capita. The next step is to assign 
weights based on their relative importance in determining 
household wealth. This process can be performed through 
statistical techniques (e.g., principal component analysis 
or factor analysis) that identify underlying patterns in the 
data and assign weights accordingly. Moreover, to ensure 
that each variable is on the same scale, it is important to 
standardize them. This step can be taken by subtracting 
the mean and dividing it by the standard deviation of 
each variable. Finally, the wealth index can be computed 
by adding the weighted and standardized variables for 
each household. This process results in a composite score 
representing the household’s wealth. The wealth score 
was categorized into five groups, from poorest to richest, 
based on the quintiles.19,20

The other covariates were age groups (35-39, 40-44, 
45-49, 50-54, 55-59, 60-64, or ≥ 65 years), gender (male 
or female), marital status (single, married, widow, or 
divorced), residence type (urban or rural), educational 
level (illiteracy, primary school, secondary school, high 
school diploma, or university), and history of stroke (yes/
no), epilepsy (yes/no), and head trauma (yes/no).

Cigarette consumption
In our study, a smoker was defined as an individual who 
has smoked at least 100 cigarettes in their lifetime.17 
Additionally, cigarette consumption in terms of “pack-
years” was calculated to assess the dose-response 
relationship between smoking and amnesia. A pack-year 
is used to quantify the number of cigarettes smoked over 
a lifetime, with a pack equivalent to 20 cigarettes. It is 
measured by multiplying the number of packs smoked per 
day by the number of years the individual has smoked.21

Assessment of amnesia
All the participants were asked to assess amnesia with a 
question: “Have you ever experienced a memory disorder 
lasting more than a week?” The response was either “yes” 
or “no” based on self-reporting.

Statistical analysis
Means and standard deviations (SD), as well as frequencies 
and percentages, were used to report quantitative and 
qualitative variables, respectively. The chi-square test 
and chi-square test for trend were employed to analyze 
the relationship between categorical variables. To assess 
the association between amnesia and smoking while 
controlling for confounding variables, the logistic 
regression model was utilized to calculate both the crude 
and adjusted odds ratios (ORs). A P value of < 0.05 was 
considered statistically significant. Eventually, SPSS 
(version 22.0) was employed for data analysis.

Results 
A total of 9736 participants were included in this study. 
The mean ± SD of the participants’ age was 48.83 ± 9.20 
years, and 39% (n = 3795) were male. 

The results of the chi-square test are provided in Table 1. 
A direct association was observed between amnesia and 
age (P < 0.001), while education was inversely related to 
amnesia (P < 0.001). In urban areas, the disease was more 
prevalent than in rural areas (P = 0.049). Additionally, 
amnesia was significantly higher in smokers (P < 0.001). 
Amnesia significantly increased as the pack years of 
cigarette consumption increased (P for trend < 0.001), and 
participants had a history of stroke (P < 0.001), trauma 
to the head (P < 0.001), or epilepsy (P = 0.009). Based on 
the results, no significant association was found between 
gender, marital status, or wealth status and amnesia 
(P > 0.05).

The overall prevalence of amnesia was 4.2% (95% 
confidence interval [CI]: 3.8–4.6). The prevalence 
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of amnesia increased with age (P for trend < 0.001). 
However, the overall prevalence rate of amnesia was 
not significantly different between females and males 
(P = 0.999). Additionally, no significant difference was 
detected between genders within any age group (P > 0.05). 
The highest prevalence rate of amnesia was 7.0% (95% CI: 
4.8, 9.9) in women aged 65 years and older. The prevalence 
rates of amnesia stratified by gender and age are presented 
in Table 2.

The logistic regression model was performed with crude 
and adjusted ORs to evaluate the strength of associations 
and control for potential confounders. The ORs and their 
95% CIs are listed in Table 3. The crude ORs showed 
statistical significance for all assessed variables, except 
for gender, marital status, and wealth status (P < 0.05). All 
variables with a P value < 0.25 were included in the multiple 
logistic regression models. In the final stage of the model, 
the adjusted ORs for age, education level, current smoking 
status, residence type, stroke, epilepsy, and history of head 
trauma were statistically significant (P < 0.05).

The results (Table 3) indicated that the participants in 
the ≥ 65-year-old group had almost twofold higher odds 
of amnesia compared to those in the 35–39-year-old 
group [OR = 1.92 (95% CI: 1.23–2.98)]. Literacy had the 
strongest association with amnesia among the assessed 
factors, so that the odds of having amnesia were almost 
three times greater in illiterate participants than in those 
with university literacy [OR = 2.97 (95% CI: 1.64–5.37)]. 
Moreover, smokers had 57% higher odds of having amnesia 
than nonsmokers [OR = 1.57 (95% CI: 1.26–1.97)]. Urban 
residents had 42% higher odds of having amnesia than 
rural residents [OR = 1.42 (95% CI: 1.15–1.76)]. The odds 
of amnesia were nearly 2.5 times higher in people with 
a history of stroke compared to those without a history 
of stroke [OR = 2.43 (95% CI: 1.47–4.01)]. Additionally, 
having epilepsy increased the odds of amnesia twofold 
[OR = 2.02 (95% CI: 1.03–3.95)]. Finally, participants 
with a history of head trauma had 84% higher odds of 
amnesia than the other participants [OR = 1.84 (95% CI: 
1.33–2.54)].

Discussion
This study explored the risk factors associated with 
amnesia and the relationship between smoking and 
amnesia. The main findings of our study confirmed a 
statistically significant relationship between smoking and 
amnesia. Additionally, several other factors, including 
age, education level, type of residence, history of stroke, 
epilepsy, and history of trauma, were associated with 
amnesia.

The relationship between age and amnesia is complex 
and influenced by various cognitive, neural, and genetic 
factors. Age-related changes in the brain, such as reduced 
blood flow and neuron loss, significantly contribute to 
memory decline and amnesia. Research indicates that the 
hippocampus, crucial for memory formation, undergoes 
alterations with age, leading to cognitive deficits.22 

Table 1. Association between amnesia and demographic characteristics, 
socioeconomic status, and several disease risk factors 

Variables
With amnesia Without amnesia

P value
Number Percent Number Percent

Age group (y)

35-39 44 2.4 1786 97.6

0.001

40-44 66 3.4 1895 96.6

45-49 83 4.7 1675 95.2

50-54 67 4.6 1386 95.4

55-59 58 4.6 1195 95.4

60-64 46 5.9 781 94.1

 ≥ 65 44 6.3 656 93.7

Gender

Male 159 4.2 3636 95.8
0.997

Female 249 4.2 5692 95.8

Marital status

Single 15 4.5 320 95.5

0.675
Married 349 4.1 8163 95.9

Widow 36 5 686 95

Divorced 8 4.8 159 95.2

Residence type

Urban 272 4.5 5,728 95.5
0.032

Rural 136 3.6 3,600 96.4

Education level

Illiteracy 299 4.9 5815 95.1

0.001

Primary school 55 3.5 1538 96.5

Secondary school 20 3.2 611 96.8

High school diploma 22 3.1 680 96.9

University 12 1.7 684 98.3

Wealth status

Poorest 96 4.9 1864 95.1

0.142

Poor 92 4.8 1880 95.2

Moderate 79 4.1 1845 95.9

Rich 75 3.8 1893 96.2

Richest 66 3.5 1846 96.5

Smoking status

Smoker 117 5.9 1851 94.1
0.001

Nonsmoker 291 3.7 7477 96.3

Pack year

0 291 3.7 7477 96.3

0.001

0.1-5 38 6.9 516 93.1

5.1-15 20 4.9 386 95.1

15.1-30 24 5.4 422 94.6

 ≥ 30 32 6.1 490 93.9

History of stroke

Yes 19 12.4 134 87.6

No 389 4.1 9194 95.9

History of epilepsy

Yes 10 9.3 97 90.7
0.007

No 398 4.1 9231 95.9

History of head trauma

Yes 45 7.8 531 92.2
0.001

No 636 4 8797 96
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Additionally, older adults are more susceptible to false 
memories due to cognitive decline, particularly in frontal 
functioning, which is crucial for memory accuracy.23

In the present study, an inverse relationship was 
observed between education level and amnesia. More 
precisely, the odds of amnesia were lower in individuals 
with a higher education level. Several studies reported 
that education levels can impact cognitive function and 
memory, highlighting the potential protective effect of 
education and cognitive stimulation on cognitive decline 
and Alzheimer’s disease.24,25 People with higher education 
levels may have lower levels of amnesia due to cognitive 
reserve, lifestyle factors, social engagement, and cognitive 
stimulation.26,27

Our results demonstrated that living in urban areas 
increased the odds of having amnesia. It is important to 
note that while these studies provide valuable insights, 
the relationship between type of residence and amnesia is 
complex and multifactorial, and more research is needed 
to fully understand this relationship.28,29 Community-
based studies revealed that the prevalence of mild 
cognitive impairment was significantly higher in urban 
areas compared to rural areas. The researchers suggest 
that this difference may be due to variations in lifestyle and 
environmental factors between urban and rural areas.30

In our study, while the odds of amnesia were slightly 
higher in poor people, the association between wealth 
index and amnesia was not statistically significant. Some 
studies indicated that individuals with lower SES are 
more likely to experience cognitive decline and memory 
problems than those with higher SES. This problem could 
be due to limited access to healthcare, lower education 
levels, or exposure to environmental toxins. Some studies 
have also reported that individuals with lower SES are 
more likely to experience stress, which can affect brain 
function and memory. Chronic stress can lead to changes 
in the hippocampus, a brain region involved in memory 
formation, and increase the risk of developing amnesia. 
However, it is noteworthy that the findings of each study 
may vary based on their sample size, methodology, and 
other factors.31-33 The findings of a study revealed that 
involvement in leisure activities, such as reading, playing 

games, and engaging in social activities, was linked to a 
reduced risk of dementia. However, in the mentioned 
study, no significant correlation was found between SES 
and the risk of dementia.34

In the present study, the odds of amnesia were 
significantly higher in smokers than in nonsmokers. 
Smoking has been related to many adverse health effects, 
including cognitive impairment and an increased risk of 
developing dementia. While there is no direct link between 
smoking and amnesia, some studies have suggested that 
smoking may contribute to memory problems. Research 
has shown that smoking can cause damage to blood vessels 
in the brain and reduce blood flow to the brain, impairing 
cognitive function and memory. Additionally, smoking 
has been linked to oxidative stress and inflammation in 
the brain, which can also contribute to cognitive decline. 
Long-term heavy smoking has also been associated with 
an increased risk of developing Alzheimer’s disease, a type 
of dementia that causes memory loss and other cognitive 
problems. These studies concluded that smoking is related 
to cognitive impairments and memory problems in young 
and older adults. However, it is worth mentioning that 
smoking is one of many factors contributing to memory 
problems, and quitting smoking can help improve overall 
brain health.35,36 Several studies confirmed that smoking is 
associated with decreased cognitive function and memory 
problems. Ceasing smoking can help enhance overall 
brain health and reduce the risk of developing memory 
problems later in life.37 Additionally, another study 
revealed that smoking was related to reduced brain volume 
and white matter hyperintensities, which are linked to 
memory problems and cognitive impairments. In contrast 
to individuals who have never smoked, middle-aged 
males who smoke undergo a more rapid deterioration in 
cognitive ability, particularly in terms of global cognition 
and executive function. Conversely, individuals who have 
quit smoking for a minimum of ten years do not appear 
to experience any negative consequences of cognitive 
decline.38 

The relationship between smoking and TGA is 
complex, involving various mechanisms that can affect 
memory function, such as the impact of smoking on 

Table 2. The prevalence rates and 95% CIs of amnesia in terms of age and gender

Age group 
(y)

Male Female Total

P value
n Cases

Prevalence (%)
(95% CI)

n Cases
Prevalence (%)

(95% CI)
n Cases

Prevalence (%)
(95% CI)

35-39 653 14 2.0 (1.2–3.5) 1177 30 2.5 (1.8–3.6) 1830 44 2.4 (1.8–3.2) 0.588

40-44 739 29 3.9 (2.6–5.6) 1222 37 3.0 (2.1–4.1) 1961 66 3.4 (2.6–4.2) 0.286

45-49 673 32 4.8 (3.3–6.6) 1058 51 4.8 (3.6–6.3) 1758 83 4.8 (3.8–5.9) 0.958

50-54 586 24 4.1 (2.7–5.9) 867 43 5.0 (3.6–6.6) 1453 67 4.7 (3.8–5.8) 0.441

55-59 520 22 4.2 (2.7–6.3) 733 36 4.9 (3.5–6.7) 1253 58 4.7 (3.6–6.0) 0.572

60-64 349 24 6.9 (4.5–10.1) 432 22 5.1 (3.2–7.6) 781 46 5.9 (4.4–7.7) 0.292

 ≥ 65 275 14 5.1 (2.8–8.4) 425 30 7.1 (4.8 –9.9) 700 44 6.3 (4.6–8.3) 0.295

Total 3795 159 4.2 (3.6–4.9) 5941 249 4.2 (3.7–4.8) 9736 408 4.2 (3.7–4.7) 0.997

Note. CI: Confidence interval.
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brain structure, particularly in the hippocampus, which 
is critical for memory formation.39 Cigarette smoke 
contains numerous harmful chemicals that contribute 
to oxidative stress in the brain.40 This stress can lead to 
cellular damage, inflammation, and neurodegeneration, 
further compromising memory function and increasing 
the risk of TGA episodes. Additionally, nicotine 
interacts with nicotinic acetylcholine receptors, affecting 
neurotransmitter systems involved in memory.41 
Furthermore, nicotine stimulates the release of dopamine, 
which can create a pleasurable sensation but may also 
disrupt normal cognitive processes when chronically 
elevated.41 This disruption can lead to difficulties in 
attention and memory recall, contributing to episodes of 
amnesia.

The present study evaluated the dose-response 
relationship between smoking and amnesia. Consistent 
with our findings, a meta-analysis examined prospective 
studies on the association between smoking and cognitive 
decline, encompassing dementia and amnesia. The 
researchers discovered that the risk of amnesia escalated 
with the daily number of cigarettes smoked. Moreover, the 
study indicated a decrease in the risk of cognitive decline 
among former smokers, implying that ceasing smoking 
could have a safeguarding effect on cognitive function.42 
Furthermore, a review study discussed various mechanisms 
through which smoking might contribute to cognitive 
impairment, such as oxidative stress, inflammation, and 
vascular damage. This investigation offered proof of a 
dose-response connection between smoking and cognitive 
impairments, including amnesia, with heavier smokers 
displaying more pronounced cognitive deficits than 
lighter smokers. The researchers concluded that smoking 
constitutes a risk factor for cognitive impairments and 
that quitting smoking could potentially alleviate these 
risks.43 Nevertheless, some studies did not observe a link 
between smoking and forgetfulness.44,45

In line with our results, the findings of a study suggested 
that head trauma can lead to a range of cognitive deficits, 
including amnesia, highlighting the importance of early 
diagnosis and rehabilitation for individuals with head 
injury-related cognitive impairments.38

Our findings demonstrated a significant relationship 
between amnesia and stroke, which is in line with the 
results of another research.7 However, some studies 
reported no relationship between amnesia and stroke.46-49 
This difference in conclusions can depend on the 
participant’s characteristics, study design, the follow-up 
period, and the sample size.

Based on our results, there was a statistically significant 

Table 3. Unadjusted and adjusted ORs and 95% CIs using the logistic 
regression model

Variables
Unadjusted OR 

(95% CI)
P value

Adjusted OR 
(95% CI)

P value

Age group (y)

35-39 1.00 1.00

40-44 1.32 (0.89–1.95) 0.050 1.32 (0.90–1.95) 0.160

45-49 1.72 (1.72–2.50) 0.001 1.72 (1.18–2.51) 0.005

50-54 1.58 (1.07–2.35) 0.001 1.59 (1.07–2.36) 0.021

55-59 1.45 (0.96–2.19) 0.001 1.46 (0.97–2.22) 0.070

60-64 1.83 (1.18–2.83) 0.001 1.84 (1.19–2.86) 0.006

 ≥ 65 1.88 (1.20–2.94) 0.001 1.90 (1.21–2.97) 0.005

Gender

Female 1.00

Male 1.01 (0.82–1.23) 0.972 - -

Marital status

Single 1.00

Married 0.94 (0.55–1.59) 0.818 - -

Widow 1.16 (0.63–2.14) 0.644 - -

Divorced 1.09 (0.45–2.62) 0.853 - -

Educational level

Illiterate 2.86 (1.58–5.18) 0.001 2.85 (1.58–5.16) 0.001

Primary school 2.03 (1.08–3.83) 0.021 2.04 (1.08–3.85) 0.028

Middle school 1.82 (0.88–3.76) 0.041 1.83 (0.88–3.79) 0.104

High school 1.78 (0.87–3.64) 0.103 1.79 (0.88–3.65) 0.110

University 1.00 1.00

Smoking

No 1.00 1.00

Yes 1.53 (1.21–1.92) 0.001 1.52 (1.21–1.91) 0.001

Pack year

0 1.00 1.00

0.1-5 1.90 (1.35–2.67) 0.001 1.85 (1.29–2.65) 0.001

5.1-15 1.26 (0.78–2.03) 0.338 1.24 (0.77–2.00) 0.378

15.1-30 1.37 (0.89–2.12) 0.156 1.35 (0.88–2.10) 0.174

 > 30 1.77 (1.22 –2.59) 0.003 1.46 (0.99–2.16) 0.055

Residence type

Rural 1.00 1.00

Urban 1.44 (1.16–1.79) 0.001 1.41 (1.14–1.76) 0.002

Wealth status

Poorest 1.00 1.00

Poor 0.97 (0.72–1.31) 0.849 - -

Moderate 0.83 (0.61–1.12) 0.216 - -

Rich 0.77 (0.57–1.04) 0.090 - -

Richest 0.69 (0.51–0.95) 0.023 - -

History of stroke

No 1.00 1.00

Yes 2.61 (1.58–4.31) 0.001 2.67 (1.62–4.41) 0.001

History of epilepsy

No 1.00 1.00

Yes 2.05 (1.05–4.02) 0.036 2.07 (1.06–4.06) 0.034

History of head trauma 

Table 3. Continued.

Variables
Unadjusted OR 

(95% CI)
P value

Adjusted OR 
(95% CI)

P value

No 1.00 1.00

Yes 1.87 (1.35–2.60) 0.001 1.97 (1.42–2.73) 0.001

Note. CI: Confidence interval; OR: Odds ratio.
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association between a history of epilepsy and amnesia. 
Several studies suggested that individuals with chronic 
epilepsy may experience cognitive impairments, including 
deficits in memory and other cognitive domains, which 
conforms to the findings of the present study. In addition, 
the effects of epilepsy on memory may vary depending 
on the type and location of seizures, as well as the effects 
of antiepileptic drugs. These findings offer updated 
insights into the cognitive and neurological consequences 
of chronic epilepsy, including the impact of epilepsy 
on memory and the relationship between epilepsy and 
amnesia.50,51

Our study had several strengths, including the large 
sample size, which can improve the reliability and 
generalizability of the results. The study was designed 
within the framework of a population-based cohort 
study, allowing for the generalization of results to the 
broader population. It was conducted on Arab ethnicity 
in southwest Iran. Given the similarities in ethnicity, 
customs, and lifestyle between Iranian Arabs and Arabs 
in neighboring countries, such as Iraq and Kuwait, the 
results can be extrapolated to a wide geographic area with 
millions of people. However, the current study had several 
limitations. This study had a cross-sectional design, 
which can only establish associations but not causality. 
In addition, genetic information was not collected in this 
study. Smoking status and history of pack-years were self-
reported, which may have introduced bias as participants 
may have recalled or reported them differently in the 
groups with and without amnesia. Factors that can 
influence self-reported memory complaints in amnesia 
patients include personality traits, demographic factors, 
and affective symptoms (e.g., depressive symptoms). 
Additionally, cognitive impairments may result in changes 
in smoking behavior, rather than the other way around. 
For example, individuals with cognitive impairments may 
start smoking or be more inclined to smoke heavily.

Conclusion
These findings confirmed a direct correlation between 
smoking and amnesia. Understanding the impact of 
smoking on amnesia can help health policymakers plan 
health improvement programs, including prevention 
and educational interventions. The association between 
smoking and amnesia is intricate and is expected to 
encompass numerous concurrent pathways. Therefore, 
future longitudinal studies will be necessary to better 
understand the mechanisms behind these associations.
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