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Introduction: The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has 
significantly impacted the global healthcare system, with particularly harmful 
effects on the human respiratory system. Beyond the acute symptoms, there 
is growing concern about persistent symptoms that last for weeks or months 
after the initial infection, known as long COVID syndrome. This study focuses 
on investigating the relationship between smoking, obesity, and the presence of 
post-COVID-19 sequelae, as well as their influence on the risk of hospitalization.

Materials and methods: An observational and retrospective study was 
conducted using medical records of patients diagnosed with COVID-19  in 
Castilla y León, Spain, between November 1 and 30, 2020. The patients were 
divided into three groups: smoking (current and former), obesity/overweight, 
and control group. Various variables were analyzed, including age, sex, and 
the presence of post-COVID-19 sequelae, chronic pathologies, cardiovascular 
diseases, psychological conditions, and hospitalization. Descriptive statistics 
and Odds Ratio analysis were used for comparisons.

Results: The results revealed that obesity was significantly associated with 
a higher risk of post-COVID-19 sequelae, particularly memory disorders and 
neurological, mental, or psychological symptoms. In contrast, smoking was 
correlated with an increase in memory problems but did not show a direct 
influence on post-COVID-19 sequelae or hospitalization. Additionally, women 
were found to have a higher prevalence of obesity in the studied population.

Conclusion: This study provides evidence that obesity increases the risk 
of post-COVID-19 sequelae, especially in terms of memory disorders and 
neuropsychological symptoms. On the other hand, smoking is related to 
memory problems. Regarding cardiovascular pathologies, there was not enough 
statistical evidence for analysis, while for hospitalization, it was determined 
that smoking and obesity do not have a direct influence on these post-COVID 
consequences.
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1 Introduction

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has had 
an unprecedented impact on global health and has posed numerous 
challenges for the medical and scientific community worldwide. While 
the acute symptoms of the disease, such as fever, cough, and difficulty 
breathing, have been widely documented, it has become increasingly 
evident that the virus’s impact is not limited to the acute period of 
infection. COVID-19, caused by the SARS-CoV-2 virus, primarily affects 
the human respiratory system, with symptoms manifesting within one to 
2 weeks (1). However, studies show a growing trend of patients 
experiencing post-COVID symptoms ranging from 30 days to 12 weeks 
after diagnosis, known as long COVID syndrome (2–4).

The scientific literature has documented the presence of persistent 
symptoms that last for weeks or even months after the initial infection, 
giving rise to what is known as long COVID syndrome or “Long 
COVID.” Long COVID symptoms vary widely and include extreme 
fatigue, memory loss, difficulty concentrating, headaches, and 
problems with smell and taste, among others (5). Also, Long COVID 
symptoms may persist for more than 2 years (6).

There are mechanisms that are being studied as potential factors 
behind the development of long COVID including the persistence of 
SARS-CoV-2 RNA in reservoir cells (7, 8) and the potential role of 
autoantibodies (9). However, researchers are studying preventive 
measures that can reduce the risk of long COVID development (10–12)

On the other hand, obesity is another health condition identified 
as a risk factor for COVID-19 (13). Obese patients may experience a 
greater need for mechanical ventilation, increasing their risk of 
hospitalization. Additionally, obesity has been linked to a higher 
prevalence of chronic conditions such as diabetes and hypertension, 
which can also increase the severity of COVID-19 (14).

However, despite the growing concern about the impact of 
smoking and obesity on COVID-19 patients, evidence on these 
associations is still inconclusive. Some studies have found significant 
links, while others have reported contradictory results (15, 16).

1.1 Objective

The primary objective of this study is to investigate the influence of 
smoking and obesity on the occurrence of post-COVID-19 sequelae and 
the risk of hospitalization. To achieve this, we conducted a detailed analysis 
of a group of patients diagnosed with COVID-19 during a specific period, 
evaluating multiple variables and using descriptive statistics and Odds 
Ratios to gain a clearer understanding of these associations.

1.2 Hypothesis

Therefore, as research on Long COVID progresses, understanding 
the risk factors that may contribute to the occurrence and severity of 
these sequelae has become essential. We hypothesize that previous 
health factors, such as smoking and obesity, increase the probability 
of suffering persistent symptoms after the acute phase of COVID-19. 
Smoking is a known risk factor for respiratory diseases and has been 
a concern in relation to COVID-19 infection due to its detrimental 
effects on lung function and the respiratory system (17). Given the 
virus’s primary impact on the lungs, there is a hypothesis that smoking 

could increase the risk of severe complications in COVID-19 patients 
(18). Obesity appears as a risk factor, since prolonged metabolic and 
inflammatory dysfunction could delay recovery and exacerbate 
prolonged symptoms, such as fatigue, muscle pain and respiratory 
distress, thus increasing vulnerability to long-lasting sequelae (19).

H1: Smoking increases the risk of having Long COVID 
sequalae symptoms.

H2: Obesity increases the risk of having Long COVID 
sequalae symptoms.

2 Materials and methods

2.1 Investigation design

An observational and retrospective study was conducted to 
investigate the influence of smoking and obesity on post-COVID-19 
sequelae and the risk of hospitalization. This research design allowed 
for the analysis of previously collected data and the generation of 
comparative results between different groups of patients.

2.2 Study population

The study population consisted of patients diagnosed with 
COVID-19 through polymerase chain reaction (PCR) tests conducted by 
professionals from the public health system of Castilla y León between 
November 1, 2020, and November 30, 2020, and recorded in the 
“MEDORA” electronic health record system of the public health system 
“SACYL,” who follows WHO guidelines to identify symptoms. These 
dates were selected to ensure that the data were representative of a specific 
period of the pandemic. They were 56.32% of women in the smoking 
group (401 male, 517 female), 59.92% in the obesity group (515 male, 770 
female), and 54.30% in the control group (6,497 male, 7,719 female). For 
detailed data about the study population, check Table 1.

TABLE 1 Distribution of patients according to characteristics and post 
COVID-19 sequelae.

Smoking 
(current 

and 
former)

Obesity and 
overweight

Control 
group

Male sex 401 515 6.497

Female sex 517 770 7.719

Age 42.65 (22–64) 34.33 (19–52) 36.37 (16–68)

Chronic 

conditions
0 3 11

Cardiovascular 

diseases
0 0 1

Long COVID 

sequelae
12 44 256

Memory disorders 

and loss
9 14 59

Hospitalization 0 3 36

https://doi.org/10.3389/fmed.2024.1499239
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Fernández-Pedruelo et al. 10.3389/fmed.2024.1499239

Frontiers in Medicine 03 frontiersin.org

2.3 Inclusion criteria

 1 Hospitalization: The risk of hospitalization within twelve 
months following a positive PCR diagnosis of COVID-19 was 
recorded (Continuous variable).

 2 Belong to one of the three defined study groups: patients with 
a history of smoking (current or former), patients with obesity 
or overweight (with a body mass index [BMI] over 25), and a 
third control group composed of individuals who have never 
smoked and are not overweight or obese.

 3 For the control group, individuals who did not meet the 
characteristics of the study groups and did not have chronic 
conditions such as hypertension (HTN), diabetes, or 
dyslipidemia were included to ensure the homogeneity of 
the results.

2.4 Exclusion criteria

Patients with a history of chronic conditions such as hypertension 
(HTN), diabetes, and dyslipidemia before contracting COVID-19 
were excluded. For the control group, individuals with current or past 
issues of smoking or obesity were also excluded.

2.5 Sample size

Initially, the database contained information on 27,184 patients. 
However, following the previously mentioned inclusion and exclusion 
criteria, the study sample was reduced to a total of 16,434 patients. The 
10,750 excluded patients did not meet the defined characteristics and 
are detailed in the Flowchart of Results (Figure 1) presented.

Table 1 shows the characteristics of the study groups according to 
age, sex, and the number of patients who presented any type of post-
COVID-19 sequelae, classified by each group and the control group. 
Memory disorders and memory loss have been analyzed independently 
of other post-COVID sequelae because only physical sequelae were 
considered within the group, while these are neurological, mental, or 
psychological in nature, and therefore have been analyzed separately.

2.6 Sample characterization

To characterize the sample, the following exact variables 
were analyzed:

 • Age: The average age (Discrete variable) of the patients in each 
group was calculated, as well as the age range (minimum and 
maximum). The mean age in the sample was 48,8 years, with a 
standard deviation of 24,6 years.

 • Sex: The gender proportion in each group was determined 
(Binary variable, 0 = male, 1 = female). They were 56.32% of 
women in the smoking group, 59.92% in the obesity group, and 
54.30% in the control group.

 • Chronic conditions: The presence or absence of chronic 
conditions, including HTN, dyslipidemia, and diabetes, was 
recorded (Binary variable, 0 = Absence, 1 = Presence).

 • Cardiovascular diseases: The presence or absence of 
cardiovascular diseases, such as heart attack and heart failure, 
was recorded (Binary variable, 0 = Absence, 1 = Presence).

 • Long COVID sequelae: The presence of sequelae such as headaches, 
expectoration, myalgias, fatigue, and taste and smell alterations was 
analyzed (Binary variable, 0 = Absence, 1 = Presence).

 • Memory disorders and memory loss: The incidence of memory 
disorders and memory loss was evaluated (Binary variable, 
0 = Absence, 1 = Presence).

FIGURE 1

Proportion and Odds Ratios of COVID Sequelae in Obesity vs Control.
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 • Hospitalization: The hospitalization risk of patients was recorded 
(Continuous variable).

2.7 Statistical analysis

Descriptive statistics were used to characterize the sample, and 
Odds Ratios (OR) were calculated to analyze the relationships between 
the independent variables (smoking and obesity) and the dependent 
variables (post-COVID-19 sequelae, chronic conditions, 
cardiovascular diseases, and hospitalization risk). A 95% confidence 
level was considered for these analyses, corresponding to a 5% 
significance level (p = 0.05). The statistical software SPSS V25.0 (New 
York, United States) was used for the analyses.

2.7.1 Ethical considerations
This study was approved by the Bioethical Committee of the 

University of Salamanca (registration number 734). The study was 
conducted in accordance with the principles of the Declaration of 
Helsinki and the recommendations of good clinical practice. For 
reporting, the Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) guidelines were followed.

3 Results

In this section, detailed results of our study are presented, focused 
on investigating the intricate relationships between obesity, smoking, 
and post-COVID-19 sequelae in recovered patients. These findings 
offer a profound understanding of how these variables influence 
population health following COVID-19 infection.

3.1 Patient characterization

Initially, we characterized the participants selected for the study. 
The analysis revealed significant differences in the average ages of the 
groups: the smoking group had a mean age of 42.65 years, the obesity 
group showed a mean age of 34.33 years, and the control group had a 
mean age of 36.37 years. Additionally, we observed a predominance of 

females in all groups, with 56.32% of women in the smoking group, 
59.92% in the obesity group, and 54.30% in the control group.

3.2 Sequelae and pathologies 
post-COVID-19

Next, we  examined the sequelae and pathologies following 
COVID-19 infection. The most common sequelae were “Long 
COVID” symptoms such as headache, cough, myalgia, fatigue, and 
changes in taste and smell. These manifested in 3.42% of patients with 
obesity, 1.8% of the control group, and 1.34% of smokers, indicating a 
higher incidence among patients with obesity.

Memory disorders occurred in 1.1% of patients with obesity, 
0.98% of smokers, and 0.42% of the control group, showing a higher 
incidence in the obesity and smoking groups.

For chronic conditions and hospitalization risk, the smoking 
group showed no cases, while patients with obesity had a 0.23% 
incidence in both categories. The control group had a 0.08% incidence 
in chronic conditions and 0.25% in hospitalization risk. Lastly, a single 
cardiovascular case was noted in the control group, with no cases in 
the experimental groups.

3.3 Simple and relative risk factors

Tables 2, 3 illustrate the simple risk and the odds ratio of the study 
groups to experience any of the analyzed sequelae.

3.4 CHI-SQUARE test results

Below are the results obtained using the CHI-SQUARE 
methodology, which allows for evaluating the dependency relationship 
between the risk of experiencing sequelae or hospitalization risk 
during the post-COVID period and the obesity and smoking 
pathologies of the patients (Table 4). A specific confidence level was 
used to define the significance of the relationship (p = 0.05).

TABLE 2 Simple risk results.

Variable Chronic conditions 
(hypertension, 

dyslipidemia, diabetes)

Long Covid sequelae 
(headache, cough, 
myalgia, fatigue, 
taste and smell 

alterations)

Memory disorders 
and loss

Hospitalization

Healthy 0.08% 1.80% 0.41% 0.25%

Smoking (current and 

former)
– 1.31% 0.98% –

Obesity and overweight 0.23% 3.42% 1.09% 0.23%

Between experimental 

groups
– 2.54% 1.04% –
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3.5 Relationships between variables of 
interest and their implications in 
post-COVID-19 health

3.5.1 Chronic conditions and their association 
with obesity

In the first analysis (Table 5), we investigated the potential 
association between the presence of chronic conditions 
(Hypertension, Dyslipidemia, and Diabetes) and obesity status in 
a representative sample of the post-COVID-19 population. The 
results of the CHI-SQUARE test (X^2) indicated a lack of 
significant association between these two variables 
(Test = 3.17 < X^2 = 3.84, p < 0.05), suggesting that obesity may not 
be directly related to the presence of these chronic conditions in 
COVID-19 recovered patients.

3.5.2 Post-COVID-19 sequelae and their 
relationship with smoking

Next (Table 6), we explored the relationship between the presence 
of post-COVID-19 sequelae (Headache, Cough, Myalgias, Fatigue, 
Taste and smell alterations) and smoking history (either current or 
former). The results revealed that there is no significant association 
between these two variables (Test = 1.20 < X^2 = 3.84, p < 0.05). This 
indicates that smoking may not directly be related to the occurrence 
of post-COVID-19 sequelae in the studied patients.

3.5.3 Post-COVID-19 sequelae and their 
relationship with obesity

Later (Table 6), we focused on the association between obesity and 
the presence of post-COVID-19 sequelae. The results showed a 

TABLE 3 Odds ratio results.

Variable Chronic conditions 
(hypertension, 

dyslipidemia, diabetes)

Long Covid Sequelae 
(headache, cough, 
myalgia, fatigue, 
taste and smell 

alterations)

Memory disorders 
and loss

Hospitalization

Obesity and overweight / 

healthy
3.01 1.90 2.63 0.92

Smoking / healthy – 0.73 2.36 –

Obesity and overweight / 

smoking
– 2.62 1.11 –

RRR: odds ratio

TABLE 4 Results of χ2 analysis for the level of risk of previous chronic conditions.

Variable Chronic conditions 
(hypertension, 

dyslipidemia, diabetes)

Long Covid sequelae 
(headache, cough, 

myalgia, fatigue, taste 
and smell alterations)

Memory disorders and 
loss

Hospitalization

Est. 
test

χ2 p-value Est. 
test

χ2 p-value Est. 
test

χ2 p-value Est. 
test

χ2 p-value

Smoking 

(current and 

former)

– 3.8 – 1.2 3.8 0.27 6.18 3.8 0.01 – 3.8 –

Obesity and 

Overweight
3.17 3.8 0.07 16.42 3.8 0.00 11.46 3.8 0.00 0.02 3.8 0.89

Between 

experimental 

groups

– 3.8 – 9.69 3.8 0.00 0.06 3.8 0.80 – 3.8 –

TABLE 5 Chronic conditions in relation to obesity.

With chronic 
conditions

Without 
chronic 

conditions

Total

Obesity and 

overweight
3 1,285 1,288

None 11 14,220 14,231

Total 14 15,505 15,519

TABLE 6 Long Covid sequelae in relation to obesity and smoking

With long 
Covid 

sequelae

No long 
Covid 

sequelae

Total

Smoking 12 906 918

Obesity and 

overweight
44 1,241 1,285

None 256 13,975 14,231

Total 268 14,881 16,434
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significant relationship between these two variables 
(Test = 16.42 > X^2 = 3.84, p < 0.05), suggesting that patients with 
obesity may be more likely to experience post-COVID-19 sequelae 
compared to those without obesity.

3.5.4 Interaction between obesity and smoking in 
post-COVID-19 sequelae

Afterwards (Table  6), we  evaluated the potential interaction 
between obesity and smoking in the occurrence of post-COVID-19 
sequelae. The results revealed a significant association between these 
variables (Test = 9.69 > X^2 = 3.84, p < 0.05), indicating that patients 
with obesity and a history of smoking may have a significantly higher 
risk of developing post-COVID-19 sequelae compared to other groups.

3.5.5 Memory disorder and loss in 
post-COVID-19 patients in relation to smoking

In the fifth analysis (Table  7), we  examined the presence of 
memory disorders in COVID-19 recovered patients in relation to 
their smoking history. The results demonstrated a significant 
relationship between these variables (Test = 6.18 > X^2 = 3.84, p < 0.05), 
suggesting that patients with a history of smoking may have a higher 
risk of experiencing memory disorders after COVID-19 infection.

3.5.6 Memory disorder and loss in 
post-COVID-19 patients in relation to obesity

In the next analysis (Table 7), we explored the association between 
obesity and memory disorders in post-COVID-19 patients. The 
results indicated a significant relationship between these variables 
(Test = 11.46 > X^2 = 3.84, p < 0.05), suggesting that obesity may 
be associated with a higher risk of memory disorders in COVID-19 
recovered patients.

3.5.7 Interaction between obesity, smoking, and 
memory disorders

To follow (Table  7), we  investigated the potential interaction 
between obesity, smoking, and memory disorders in post-COVID-19 
patients. The results did not show a significant association between 
these variables (Test = 0.06 < X^2 = 3.84, p < 0.05), indicating that these 
variables may be independent of each other in the studied population.

3.5.8 Interaction between obesity and 
hospitalization risk

Finally (Table 8), we investigated the potential interaction between 
obesity and hospitalization risk in post-COVID-19 patients. The 
results did not show a significant association between these variables 
(Test = 0.02 < X^2 = 3.84, p < 0.05), indicating that these variables may 
be independent of each other in the studied population.

3.5.9 Comparative analysis of obesity and 
smoking with Long COVID sequelae

On the other hand, based on the test statistic to determine the 
relationship between obesity and smoking with Long COVID 
sequelae, it was established that smoking does not represent a risk 
factor that increases the likelihood of experiencing this type of 
sequelae, while obesity does have a direct relationship with the 
increased likelihood of incidence of these consequences in patients 
affected by it. When conducting a comparative analysis between 
patients with smoking and obesity, it was determined that overweight 

individuals have a higher percentage of risk than tobacco consumers 
to suffer from Long COVID sequelae.

Regarding memory disorders and loss, the test statistics were 
higher than the X^2, both for patients with smoking and those with 
obesity. Therefore, it can be defined that the risk of these sequelae 
occurring increases in people who smoke and/or have overweight or 
obesity issues. Finally, regarding hospitalization risk, it was determined 
that it was not influenced by any of these chronic conditions.

Overall, our findings underscore the importance of understanding 
the complex interactions between obesity, smoking, and post-COVID-19 
sequelae in the health of recovered patients. These results may have 
significant implications for healthcare and the planning of prevention 
and treatment strategies in the post-COVID-19 pandemic era.

To confirm the results obtained in the X^2 test, odds ratios were 
determined to establish the probability risk relationship of 
experiencing some of the analyzed post-COVID sequelae among each 
established population group. Each disease was evaluated separately.

From these results, the following findings can be established:

 • Patients with obesity are 3.01 times more likely to suffer from 
chronic conditions (Hypertension, Dyslipidemia, Diabetes) post-
COVID than those without such issues prior to the 
coronavirus diagnosis.

 • Similarly, with Long COVID sequelae (headache, cough, 
myalgias, fatigue, taste and smell alterations), it was determined 
that individuals with obesity have a 1.92 times higher 
probability of experiencing these conditions in the post-
COVID period.

 • Regarding memory loss and disorders, it was determined that 
patients with obesity and smoking have a higher risk index than 
those without these pre-existing conditions, resulting in odds 
ratios of 2.38 and 2.65, respectively.

On the other hand, it was determined that patients with obesity 
have a 1.11 times higher probability of experiencing memory disorders 
and loss compared to those with a history of smoking, a difference that 
can be considered relatively insignificant.

TABLE 7 Memory disorder and loss in relation to obesity and smoking.

With 
memory 

disorder and 
loss

Without 
memory 

disorder and 
loss

Total

Smoking 9 909 918

Obesity and 

overweight
14 1,271 1,285

None 59 14,172 14,231

TABLE 8 Hospitalization based on obesity.

With 
hospitalization

Without 
hospitalization

Total

Obesity and 

overweight
3 1,282 1,285

None 36 14,195 14,231

Total 39 15,477 15,516
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4 Discussion

This study has focused on analyzing the possible relationship 
between the risk of developing chronic, cardiovascular, and 
psychological sequelae, as well as the risk of hospitalization in the 
post-COVID period, with smoking and obesity. The results cover a 
one-year period and include patients of all ages. Adding interest to this 
research is the fact that it is the first analysis of its kind conducted in 
the Castilla y León region. According to the results obtained, the 
following analyses are presented.

Based on the results obtained, it was determined that the three groups 
consist mostly of women, with 59.92% of the female population being 
obese patients, 56.32% being smokers, and 54.30% being categorized as 
healthy. Of the total selected patients, it was determined that 1.90% 
presented cardiovascular sequelae, which is similar to the findings 
presented by studies by other authors, who established that the incidence 
rate of this type of sequelae ranges from 1.82 to 2.42%, translating to 179 
to 236 cases annually per 100,000 inhabitants (20–23).

On the other hand, the results show that the incidence rate of 
Long COVID sequelae (headache, cough, myalgias, fatigue, taste and 
smell alterations) was 1.31%, which differs from the results presented 
by Jiménez et al. (17), who established an incidence rate of 7.63% of 
this type of post-COVID disease in smokers. Additionally, this study 
determined that smokers do not have a higher risk of presenting Long 
COVID sequelae than those who do not smoke, which also contradicts 
the results of another study, where it was determined that the smoking 
population had a 25.6% higher probability of suffering from any of 
these post-COVID diseases.

H1: Smoking increases the risk of having Long COVID 
sequalae symptoms.

The hypothesis is rejected.

Regarding Long COVID sequelae in patients with obesity, an 
incidence rate of 3.42% was determined, which is below the probability 
risk range defined in other research, where incidence rates between 
10.5 and 33.3% were defined, resulting in a risk level three to ten times 
lower than that defined by other research (24, 25). When comparing 
the risk percentage of obese patients to those without this condition, 
this study determined an incidence 1.92% higher, which is similar to 
the results shown by other studies that establish odds ratios in a range 
between 1.58 and 2.0 (26, 27).

H2: Obesity increases the risk of having Long COVID 
sequalae symptoms.

The hypothesis is accepted.

For the case of sequelae related to memory disorders and loss, a 
risk percentage of 0.50% of the total study population was determined. 
These results are lower than those presented by the study of Soraas 
(28), which established an incidence rate of 4%, with memory loss 
being the most common sequelae among the psychological sequelae 
of Long COVID. Unfortunately, there are no previous studies 
evaluating the influence of obesity and smoking on the risk of memory 
disorders post-COVID-19, which would allow for a comparison with 
the results obtained in the present study.

Finally, during the present study, it was determined that obesity does 
not increase the risk level of hospitalization in COVID-19 patients. In fact, 
an odds ratio of 0.92% was determined compared to the population 
without obesity, which can be  considered a 1:1 relationship. This 
contradicts the results presented by Rodríguez et al. (29), where it was 
determined that obese individuals had a 33% higher likelihood of 
hospitalization compared to those without overweight issues. However, it 
is important to note that our study specifically examines the risk of 
hospitalization within 12 months following a COVID-19 diagnosis, a 
timeframe not addressed in Rodríguez et al.’s analysis. To our knowledge, 
no previous research has determined the increased risk of hospitalization 
in the 12 months post-diagnosis for COVID-19 patients, highlighting the 
unique contribution of our findings.

In this scientific article, a thorough analysis of the relationship 
between smoking, obesity, and post-COVID-19 sequelae has been 
conducted in the Castilla y León region. This study represents a 
valuable contribution to understanding the long-term effects of the 
disease, considering significant risk factors such as tobacco 
consumption and elevated body mass index. Through the evaluation 
of a large group of patients over a one-year period, results have been 
obtained that provide essential information for medical care and 
future research. A significant prevalence of cardiovascular sequelae 
and Long COVID symptoms has been observed in the studied 
population. These findings align with previous research, although 
notable differences in the incidence of some sequelae in relation to 
smoking and obesity have been recorded.

Regarding the relationship between smoking and Long COVID 
sequelae, this study contradicts previous findings suggesting a higher 
risk in smokers. The results show that smoking does not seem to 
significantly increase the likelihood of developing these sequelae in 
post-COVID-19 patients. However, this finding raises additional 
questions about potential interactions between smoking and other 
risk factors. On the other hand, it has been confirmed that obesity is 
associated with a higher risk of experiencing Long COVID sequelae, 
although at a lower risk level than defined in previous research. This 
highlights the importance of considering body mass index as a 
relevant risk factor in planning long-term care strategies for 
COVID-19 patients.

Regarding sequelae of memory disorders and loss, a lower 
incidence has been identified compared to other studies, although the 
influence of obesity and smoking on these sequelae still requires 
further exploration.

Finally, concerning hospitalization, it has been demonstrated that 
obesity does not significantly increase the risk of hospitalization within 12 
months following COVID-19 diagnosis in COVID-19 recovered patients.
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