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ABSTRACT

	Aims: The aim of this study is to describe the population experiencing post-COVID-19 sequelae within a primary care setting. By characterising the demographic, clinical, and symptomatic features of these patients, the study seeks to enhance understanding of long COVID in the context of first-level healthcare.
Study design: A single-centre, retrospective, and cross-sectional study was conducted.
Place and Duration of Study: Hospital Medical Unit. The study was conducted from March 1st, 2023, to March 31st, 2025, with COVID-19 Mexican patients attending outpatient consultations in the Epidemiology Department of Family Medicine Unit No. 57, from the Mexican Institute of Social Security (IMSS), in Puebla, Mexico.
Methodology: Data on clinical and sociodemographic variables were collected through medical records, such as age, sex, weight. height, Body Mass Index (BMI), comorbidities and COVID-19 vaccination status. Categorical variables were performed using Yates’ corrected chi-square or likelihood ratio test. A 95% confidence interval (CI95%) was included. Quantitative variables were compared by Mann-Whitney U or Student’s t-test, as appropriate. Statistical significance was set at P < 0.05 (two-tailed).
Results: A total of 138 patients with long COVID-19 were included in the study. The mean age was 48.19 years (Standard Deviation [SD] = 16.542), with a median of 45.05 years (Interquartile Range [IQR] = 36.8–58.32). The median age was slightly higher in females (45.07 years, IQR = 38.05–57.11) than in males (44.09 years, IQR = 34.08–62.07), though this difference was not statistically significant (p = 0.726). The most common comorbidities observed were hypertension (n = 36; 26.1%, 95% CI: 18.1–33.3), type 2 diabetes (n = 23; 16.7%, 95% CI: 10.9–23.2), and chronic obstructive pulmonary disease (COPD) (n = 4; 2.9%, 95% CI: 0.7–6.5). The five most frequently reported post-COVID-19 sequelae were cough (n = 60; 43.5%, 95% CI: 35.5–52.2), odynophagia (n = 22; 15.9%, 95% CI: 10.1–22.4), headache (n = 18; 13.0%, 95% CI: 8.0–18.8), myalgia (n = 17; 12.3%, 95% CI: 7.2–18.1), and both rhinorrhoea and pulmonary fibrosis (n = 14 each; 10.1%, 95% CI: 5.1–15.2). Vaccination history was significantly associated with the presence of post-COVID-19 cough (Odds Ratio [OR] = 2.254, 95% CI: 1.100–4.619, p = 0.026) and showed a protective association against post-COVID-19 dyspnoea (OR = 0.154, 95% CI: 0.032–0.745, p = 0.020).
Conclusion: In patients with long COVID-19 in primary care, the most common sequelae were respiratory symptoms, particularly persistent cough and odynophagia. Vaccination appeared to offer protection, notably against symptoms such as dyspnoea. These findings highlight the value of sustained vaccination efforts and the need for tailored post-COVID follow-up based on individual risk and sociodemographic factors.
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1. INTRODUCTION
The COVID-19 pandemic, caused by the novel coronavirus SARS-CoV-2, has had profound and far-reaching effects on global health systems (López-Hernández 2022, Selvam et al. 2024). Initial clinical and public health responses understandably focused on controlling transmission and managing the acute phase of the disease, particularly in severe cases requiring hospitalisation or admission to intensive care units (ICUs) (Qiu et al. 2020, Bartoletti et al. 2021, World Health Organization, WHO 2022). However, as the pandemic has progressed, attention has increasingly shifted towards the medium- and long-term consequences of COVID-19, particularly among those who continue to experience persistent symptoms or functional impairments well beyond the resolution of the acute infection (Peramo-Álvarez et al. 2021, López-Sampalo et al. 2022, Vázquez et al. 2022). This constellation of ongoing or newly emerging symptoms, occurring three or more weeks after the initial infection, is now widely recognised as post-acute sequelae of SARS-CoV-2 infection (PASC), or more commonly, long COVID-19 (Peramo-Álvarez et al. 2021, Parotto et al. 2023, Singh et al. 2023). The symptomatology of long COVID-19 is heterogeneous and multisystemic disorder and may include fatigue, dyspnoea, chest pain, cognitive disturbances (“brain fog”), arthralgia, sleep disorders, and psychological symptoms such as anxiety or depression, insomnia and posttraumatic stress disorder (Leviner 2021, Singh et al. 2023, Pandharipande et al. 2023, Cai et al. 2024, Umakanthan et al. 2024). Importantly, as a part of acute respiratory distress syndrome these manifestations may occur even in individuals who experienced mild or moderate acute illness, and they can significantly impair quality of life and functional status (Palakshappa et al. 2021). In some cases, long COVID-19 may represent the unmasking or exacerbation of pre-existing chronic conditions. A growing body of evidence suggests that the underlying pathophysiology of long COVID-19 is multifactorial, potentially involving persistent inflammation, viral persistence, microvascular damage, autonomic dysfunction, and dysregulation of the immune response (Tziolos et al. 2023, Turner et al. 2023). Given this complexity, comprehensive and multidisciplinary approaches are essential for the effective assessment and management of affected individuals. This includes the development of evidence-based guidelines, appropriate referral pathways, and the integration of services across different levels of care (WHO 2022). In this context, the role of primary care is of paramount importance. As the first point of contact for most individuals within the health system, primary healthcare providers are uniquely positioned to identify and manage the broad spectrum of post-COVID-19 manifestations. This includes recognising subtle or non-specific symptoms, conducting appropriate initial investigations, providing symptom-based management, and coordinating referrals to specialised care when needed. Moreover, primary care settings offer a valuable opportunity for systematic data collection, monitoring of symptom progression, and implementation of longitudinal care plans (Ares-Blanco et al. 2021, Mughal et al. 2021, Zeber & Khanna 2021). Despite this strategic role, a substantial gap remains in recognising and documenting long COVID-19 within primary care services, particularly in low- and middle-income countries where healthcare resources are limited. Many healthcare providers report limited training and guidance regarding the identification and management of post-COVID-19 sequelae, leading to underdiagnosis and missed opportunities for early intervention (Srikanth et al. 2023). Additionally, the lack of standardised protocols and insufficient integration with secondary and tertiary care services further hampers the development of a coordinated response to this emerging clinical entity. In light of these challenges, it is essential to generate robust, context-specific evidence from real-world clinical settings to better understand the presentation and burden of long COVID-19. Cross-sectional studies conducted in primary care environments can provide critical insights into the prevalence, distribution, and characteristics of post-acute symptoms, as well as highlight gaps in care and service delivery. The aim of this work is to describe the clinical manifestations observed during the post-acute and chronic phases of COVID-19, drawing on the experience of a primary care unit. By identifying the most prevalent symptom clusters and clinical profiles in this setting, we aim to contribute to the growing body of evidence on long COVID and support the development of primary care–oriented strategies for comprehensive, long-term management. Ultimately, enhancing the capacity of primary care to effectively address long COVID is essential to ensuring equitable, accessible, and sustainable healthcare delivery.

1.1 The Aim of the Study.
The aim of this study is to describe the population experiencing post-COVID-19 sequelae within a primary care setting. By characterising the demographic, clinical, and symptomatic features of these patients, the study seeks to enhance understanding of long COVID in the context of first-level healthcare.

2. material and methods
2.1 Study design and settings.
A single-centre, retrospective, and cross-sectional study was designed and conducted with Mexican patients attending outpatient consultations in the Epidemiology Department of Family Medicine Unit No. 57 (FMU-57), from the Mexican Institute of Social Security (IMSS), in Puebla, Mexico. The data collection was from January 1st to 30 June 2023. The medical records were used to gather sociodemographic and clinical variables (such as age, sex, weight. height, Body Mass Index (BMI), comorbidities and COVID-19 vaccination status). The study was conducted from March 1st, 2023, to March 31st, 2025.

2.2 Study Population, Selection criteria, Sampling Method and Data Collection
The study population consisted of 138 patients (male and female adult beneficiaries) aged 18 years and over from FMU 57, IMSS Puebla. These individuals were identified through the daily consultation logs that recorded a diagnosis of “post-COVID-19 condition” during the defined study period. The diagnosis was documented under various clinical terms in Spanish, including: “COVID detenido”, “Infección antigua”, “COVID-19 sanado”, “Efecto residual de COVID-19”, “Post COVID-19”, or “Secuelas COVID-19”. Exclusion criteria included: patients without an electronic medical record. Elimination criteria included: records with incomplete data in the electronic health file.

Clinical and demographic data will be collected retrospectively from medical records, including: age, sex, comorbidities, and vaccination status. Sex was considered a qualitative, dichotomous nominal variable, defined as the biological distinction between male and female. This information was obtained from the clinical records, where the patient's sex was documented as either male or female. Age was treated as a quantitative variable, It was defined as the time elapsed from the patient’s birth to the date of the recorded consultation, expressed in years. Weight was considered a quantitative variable measured on a ratio scale. It was defined as the total body mass of the individual, expressed in kilograms, as recorded in the clinical file at the time of consultation. Height was also treated as a quantitative variable measured on a ratio scale. It referred to the measurement of the individual’s stature from head to foot, expressed in metres, as documented in the medical record. Body Mass Index (BMI) was categorised as a qualitative variable measured on a nominal scale. It referred to the individual’s nutritional status, based on height and weight measurements documented in the medical record. BMI was classified into four categories: underweight, normal weight, overweight, and obesity.

Comorbidities were recorded as a qualitative, polytomous nominal variable. These were defined as the presence of chronic illnesses that may influence the progression or outcome of acute conditions, such as post-COVID-19 sequelae. Diagnoses were based on the patient’s medical history, and included conditions such as diabetes mellitus, hypertension, chronic obstructive pulmonary disease (COPD), HIV, cancer, and chronic kidney disease. COVID-19 vaccination status was considered a qualitative, nominal variable, defined as the presence or absence of documented evidence indicating that the patient had received one or more doses of a COVID-19 vaccine. All of these variables were recorded as either “yes” or “no”. Finally, post-COVID-19 sequelae were recorded as qualitative, dichotomous nominal variables, based on clinical documentation in the patients’ medical records. Each symptom was coded as either present or absent for each patient. The sequelae considered included the following: dyspnoea, pulmonary fibrosis, chest pain, cough, odynophagia, heart failure, myalgia, asthenia, chronic bronchitis, dysphagia, adynamia, nausea, rhinorrhoea, headache, dyslalia, dysgeusia, arthralgia, pharyngitis, insomnia, palpitations, dysphonia, dysarthria, nasal congestion, interstitial lung disease, apnoea, and fatigue. Each of these variables was derived from documented symptoms during clinical consultations and served to characterise the clinical presentation of long COVID-19 among the study population.
A non-probabilistic, convenience sampling method was used, including all eligible cases within the defined time frame. Data were collected using a structured Excel-based data collection instrument, approved by the Local Research Committee, for further statistical analysis.

2.3 Statistical analysis.
[bookmark: _Hlk190553935]The categorical variables are described as absolute frequency and percentage, and quantitative variables as mean, standard deviation (SD), interquartile range (IQR), minimum and maximum value and range. Confidence Interval 95% (CI95%) was included. Categorical variables were compared using Yates' corrected chi-square (X2) test and likelihood ratio, as appropriate. Quantitative variables were compared using the Mann-Whitney U test or Student's T test as appropriate. To assess the association among long COVID-19 clinical sequelae, comorbidities, and vaccination history, several logistic regression models were employed. These models included numerical variables such as age and dichotomous variables (e.g., sex, comorbidities). Both univariate and multivariate logistic regression analyses were conducted. The univariate analysis aimed to explore the relationship between individual variables (age, sex, comorbidities, and vaccination history) and the presence of long COVID-19 sequelae. Subsequently, several multivariate logistic regression models were performed to identify factors independently associated with these sequelae. Variables found to be significant in the univariate analysis were included in the multivariate model. Odds Ratios (ORs) and CI95% were calculated to quantify the strength of associations. This approach allowed for adjustment of confounding variables and identification of independent predictors. Accordingly, all multivariate models were adjusted for potential confounders. An OR greater than 1 indicated an increased likelihood of long COVID-19 outcomes, whereas an OR less than 1 indicated a reduced likelihood. A P value < 0.05 (two-tailed test) was considered significant.

2.4 Ethical Considerations.
The study was conducted in accordance with the Good Clinical Practice Guidelines of our laws and the Declaration of Helsinki for human experiments. The protocol was approved by the Local Committee of Health Research 2108 in Zone General Hospital number 20, IMSS. Record R-2023-2105-146.

The data was treated confidentially. To guarantee confidentiality, only the principal investigators had access to the complete dataset, including identifiable patient information (e.g., names). The patient names were replaced with unique identification numbers. The assigned number allows the data to be linked to a specific individual without revealing the individual's identity. This approach ensured that all patient data were handled under ethical standards and maintained the highest level of confidentiality throughout the study. This anonymization was conducted before sharing the dataset for statistical analysis with some researchers. After the statistical analysis, only the processed statistical data were made available to the rest of the research team.

3. results and discussion.
3.1 Characteristics of the study population.
We included 138 patients with long COVID-19. The average age was 48.19 years old (SD=16.542, range=74, minimum age=19, maximum age=93 years old, median age=45.05 [IQR=36.8-58.32] years old). The median age was higher in females (45.07 years old, IQR=38.05-57.11, range=67 years old, minimum age=19 years old, maximum age=86 years old) compared to males (44.09 years old, IQR=34.08-62.07, range=74 years old, minimum age=18-year-old, maximum age=93 years old; p=0.726, Median Test between independent groups).

Overall, the mean weight was 73.20 kg, with the median weight being higher in males than in females. In terms of height, the overall mean was 1.60 m, with males averaging taller than females. The corresponding medians exhibited a similar pattern. The mean BMI for the population was 28.51 kg/m², with comparable values observed between the sexes.

Based on the analysis of comorbidities and outcomes among the total population (N = 138), stratified by sex, the statistical tests revealed no significant differences between males and females. However, differences in proportions were noted, which are important to highlight from a clinical and descriptive perspective. Comorbidity was present in 37% of the total population, with a higher proportion in males compared to females. Type 2 diabetes mellitus was more prevalent in males than in females. Chronic obstructive pulmonary disease (COPD) was recorded only in females. Hypertension showed a higher proportion in males than in females. Cancer, human immunodeficiency virus (HIV), and chronic kidney disease (CKD) were exclusively found in males (3.8% for each), with no recorded cases in females. Mortality was low overall, occurring in only one male patient. Vaccination history (VH) was higher in females (table 1).

Table 1.	Sociodemographic and Clinical Characteristics of the study population
	[bookmark: _Hlk190529832]
	Total Population
[bookmark: _Hlk190530258]N= 138
	Females
n= 85
	Males
n= 53

	Weight*
	
	
	

	     Mean (SD)
	73.20 (16.906)
	68.76 (14.231)
	80.34 (18.485)

	     Median (IQR)
	70.00 (61.00-80.50)
	67.50 (58.00-75.00)
	77.00 (67.95-87.65)

	Height*
	
	
	

	     Mean (SD)
	1.60 (0.093)
	1.55 (0.072)
	1.67 (0.072)

	     Median (IQR)
	1.58 (1.53-1.68)
	1.55 (1.50-1.60)
	1.68 (1.62-1.72)

	BMI
	
	
	

	     Mean (SD)
	28.51 (5.362)
	28.54 (5.238)
	28.47 (	5.607)

	     Median (IQR)
	27.90 (24.75-31.18)
	27.90 (24.70-31.35)
	27.70 (24.70-30.70)

	Comorbidity
	51; 37, (29-44.9)
	28; 32.9, (23.5-43.5)
	23; 43.4, (30.2-58.5)

	Type 2 Diabetes
	23; 16.7, (10.9-23.2)
	11; 12.9, (5.9-21.2)
	12; 22.6, (11.3-35.8)

	COPD
	4; 2.9, (0.7-6.5)
	4; 4.7, (1.2-9.4)
	0; 0, (0-0)

	Hypertension
	36; 26.1, (18.1-33.3)
	19; 22.4, (12.9-30.6)
	17; 32.1, (20.8-45.3)

	Cancer
	2; 1.4, (0-3.6)
	0; 0, (0-0)
	2; 3.8, (0-9.4)

	HIV
	2; 1.4, (0-3.6)
	0; 0, (0-0)
	2; 3.8, (0-9.4)

	CKD
	2; 1.4, (0-3.6)
	0; 0, (0-0)
	2; 3.8, (0-9.4)

	Mortality
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.9, (0-5.7)

	VH
	74; 53.6, (44.9-62.3)
	47; 55.3, (43.5-65.9)
	27; 50.9, (37.7-64.2)


Source: Prepared by the authors using data from the study. SD: standard deviation. IQR: interquartile range. BMI: body mass index. COPD=chronic obstructive pulmonary disease. HIV=human immunodeficiency virus. CKD=chronic kidney disease. VH: vaccination history. P value was calculated by Yates Corrected Chi-Square Test and Fisher exact test, as appropriate.

3.2 Long COVID-19 sequelae of the study population.
The major post-COVID-19 sequelae were: cough, odynophagia, headache, myalgia, and rhinorrhoea, and pulmonary fibrosis. In females, a higher proportion of cases were observed with dyspnoea, pulmonary fibrosis, odynophagia, asthenia, and rhinorrhoea; however, in males, the higher proportion of cases was due to chest pain, myalgia, adynamia, nausea, headache, dysgeusia, and arthralgia. Post-COVID-19 sequelae exclusive to men were: apnoea, interstitial lung disease, heart failure, chronic bronchitis, dyslalia, insomnia, palpitations, dysphonia, and dysarthria, while in females, the following were observed exclusively: dysphagia, pharyngitis, nasal congestion, and fatigue (table 2).

Table 2.	Clinical Manifestations Documented as post-COVID-19 Sequelae of the study population
	
	Total Population
N= 5,228
	Females
n= 85
	Males
n= 53

	[bookmark: _Hlk195981136]Dyspnoea
	12; 8.7, (4.3-13.8)
	6; 11.3, (3.8-20.8)
	6; 7.1, (2.4-12.9)

	PF*
	14; 10.1, (5.1-15.9)
	9; 17, (7.5-28.3)
	5; 5.9, (1.2-11.8)

	Chest pain
	9; 6.5, (2.9-10.9)
	3; 5.7, (0-11.3)
	6; 7.1, (2.4-12.9)

	Cough
	60; 43.5, (35.5-52.2)
	23; 43.4, (30.2-56.6)
	37; 43.5, (32.9-54.1)

	Odynophagia
	22; 15.9, (10.1-22.4)
	9; 17, (7.5-28.3)
	13; 15.3, (8.2-24.7)

	Heart failure
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-3.5)

	Myalgia
	17; 12.3, (7.2-18.1)
	4; 7.5, (1.9-15.1)
	13; 15.3, (8.2-22.4)

	Asthenia
	7; 5.1, (1.4-9.4)
	4; 7.5, (1.9-15.1)
	3; 3.5, (0-8.2)

	CB
	2; 1.4, (0-3.6)
	0; 0, (0-0)
	2; 2.4, (0-5.9)

	Dysphagia
	1; 0.7, (0-2.2)
	1; 1.9, (0-5.7)
	0; 0, (0-0)

	Adynamia
	3; 2.2, (0-5.1)
	1; 1.9, (0-5.7)
	2; 2.4, (0-5.9)

	Nausea
	4; 2.9, (0.7-6.5)
	1; 1.9, (0-5.7)
	3; 3.5, (0-7.1)

	Rhinorrhoea
	14; 10.1, (5.1-15.2)
	6; 11.3, (3.8-20.8)
	8; 9.4, (3.5-15.3)

	Headache
	18; 13, (8-18.8)
	5; 9.4, (1.9-18.8)
	13; 15.3, (8.2-23.5)

	Dyslalia
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-3.5)

	Dysgeusia
	3; 2.2, (0-5.1)
	1; 1.9, (0-5.7)
	2; 2.4, (0-5.9)

	Arthralgia
	9; 6.5, (2.9-11.6)
	2; 3.8, (0-9.4)
	7; 8.2, (2.4-14.1)

	Pharyngitis
	1; 0.7, (0-2.2)
	1; 1.9, (0-5.7)
	0; 0, (0-0)

	Insomnia
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-3.5)

	Palpitations
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-3.5)

	Dysphonia
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-3.5)

	Dysarthria
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-3.5)

	NC
	1; 0.7, (0-2.2)
	1; 1.9, (0-7.5)
	0; 0, (0-0)

	ILD
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-3.5)

	Apnoea
	1; 0.7, (0-2.2)
	0; 0, (0-0)
	1; 1.2, (0-4.7)

	Fatigue
	1; 0.7, (0-2.2)
	1; 1.9, (0-7.5)
	0; 0, (0-0)


Source: Prepared by the authors using data from the study. PF: pulmonary fibrosis. CB: chronic bronchitis. NC: nasal congestion. ILD: interstitial lung disease. For categorical variables P value was calculated by Yates Corrected Chi-Square Test and Fisher exact test, as appropriated. *P value = 0.045.

3.3 Associated factors analysis with long COVID-19 sequelae of the study population.
Tables 3 and 4 present the results of multivariate logistic regression analyses exploring factors associated with long COVID-19 symptoms, specifically cough and dyspnoea. In Table 3, VH was the only variable significantly associated with cough as a sequelae of long COVID-19, suggesting that individuals with a history of vaccination had higher odds of experiencing persistent cough. Other conditions, such as type 2 diabetes, COPD, hypertension, cancer, and CKD, did not show statistically significant associations.

Table 3.	Associated factors with long COVID-19 cough
	Variables
	Beta
	OR
	CI 95%
	P value

	Type 2 Diabetes (1)
	-0.610
	0.543
	0.197
	1.494
	0.237

	COPD (1)
	-0.310
	0.733
	0.070
	7.735
	0.796

	Hypertension (1)
	0.388
	1.473
	0.651
	3.334
	0.352

	Cancer (1)
	-0.265
	0.767
	0.023
	25.238
	0.882

	CKD (1)
	0.548
	1.729
	0.054
	55.461
	0.757

	VH (1)
	0.813
	2.254
	1.100
	4.619
	0.026

	Constant
	-0.710
	0.492
	
	
	0.023


Source: Prepared by the authors using data from the study. COPD: Chronic Obstructive Pulmonary Disease. CKD: Chronic Kidney Disease. VH: vaccination history. Variables included in the multivariate logistic regression model: type 2 diabetes: presence=1, absence=0, chronic obstructive pulmonary disease: presence=1, absence=0, hypertension: presence=1, absence=0, cancer: presence=1, absence=0, chronic kidney disease: presence=1, absence=0, vaccination history: presence=1, absence=0.

In contrast, Table 4 shows that vaccination history was significantly associated with a reduced likelihood of dyspnoea as a sequelae of long COVID-19, indicating a potential protective effect. No other comorbidities, including diabetes, COPD, or hypertension, reached statistical significance. These findings highlight the complex and potentially symptom-specific role of vaccination and comorbidities in the persistence of post-COVID-19 respiratory symptoms.

Table 4.	Associated factors with long COVID-19 dyspnoea
	Variables
	Beta
	OR
	CI 95%
	P value

	Type 2 Diabetes (1)
	0.387
	1.472
	0.316
	6.860
	0.622

	COPD (1)
	0.778
	2.178
	0.179
	26.432
	0.541

	Hypertension (1)
	-0.323
	0.724
	0.158
	3.309
	0.677

	VH (1)
	-1.870
	0.154
	0.032
	0.745
	0.020

	Constant
	-1.730
	0.177
	
	
	0.000


Source: Prepared by the authors using data from the study. COPD: Chronic Obstructive Pulmonary Disease. CKD: Chronic Kidney Disease. VH: vaccination history. Variables included in the multivariate logistic regression model: type 2 diabetes: presence=1, absence=0, chronic obstructive pulmonary disease: presence=1, absence=0, hypertension: presence=1, absence=0, vaccination history: presence=1, absence=0.

3.4 Discussion.
The study included 138 patients diagnosed with long COVID-19, with a predominance of females, a pattern also observed in studies conducted in Mexico (Galván-Tejada et al., 2020), Africa (Galal et al., 2021), Asia (Liang et al., 2020; Iqbal et al., 2021), and Europe (Salamanna et al., 2021). The average age was 48.19 years, with a broad age range spanning from 19 to 93 years. This average age was higher than that reported in other Latin American countries, such as Bolivia (43.9 years), Brazil (44.8 years), Chile (39 years), and Ecuador (40 years) (Escalera-Antezana et al., 2020; Soares et al., 2020; Ashktorab et al., 2021; Ortiz-Prado et al., 2021). A similar trend was observed when compared with studies focused on the Mexican population (Ashktorab et al., 2021; López-Hernández, 2022; López-Hernández et al., 2024; Castillo-Cruz et al., 2025). However, the average age in our cohort remained lower than that reported in Peru, where a mean age of 56.8 years was documented (Ashktorab et al., 2021). While our findings regarding age and sex distribution are in line with some previously published studies, they contrast with the majority of reports which indicate a higher prevalence of long COVID symptoms among middle-aged male adults (Salamanna et al., 2021). On the other hand, anthropometric data revealed a BMI categorising the study population as overweight, which is consistent with previous reports suggesting that a higher BMI may be a risk factor for developing persistent symptoms following acute COVID-19 infection (Fernández-García et al. 2025). However, in our study, multivariate regression models did not show any significant association between BMI and the presence of long COVID-19 sequelae.

Regarding comorbidities, 37% of the total population had at least one pre-existing condition. Although statistical tests did not show significant differences between sexes, clinically relevant patterns emerged. Males exhibited higher proportions of hypertension and type 2 diabetes, while COPD was only reported among females. Notably, cancer, HIV, and CKD were exclusively recorded in males, albeit in small numbers. These findings reflect trends seen in other studies, where the presence of comorbidities, particularly cardiometabolic conditions, is frequently associated with both severe acute COVID-19 and prolonged symptomatology. These trends in males may suggest further exploration in larger or more diverse populations. Moreover, our findings underline the importance of considering sex-specific patterns in long COVID-19 management at the primary care level. Mortality was low overall, with just one recorded death (0.7%) in a male patient, suggesting relatively favourable survival in this cohort.

Vaccination history was reported in over half of the population (53.6%), with slightly higher coverage in females. This is not in line with global trends indicating higher vaccination intentions among males (Zintel et al. 2022). The relationship between vaccination and the mitigation or modulation of long COVID symptoms remains an active area of research. Some studies have reported a protective effect against the development of long COVID symptoms overall (OR: 0.34; 95% CI: 0.21–0.58), with particularly notable reductions in neuropsychiatric symptoms, especially those associated with infection by the Delta variant (Gennaro et al. 2024). These baseline characteristics provide important context for interpreting the outcomes and risk profiles associated with long COVID-19 in the population attending primary care units and underline the need to consider demographic and clinical diversity in both research and clinical care.

Importantly, our findings highlight the potential role of vaccination in the context of long COVID-19, as observed in the regression analyses. Vaccination was associated with a significantly increased likelihood of persistent cough, yet a protective effect against dyspnoea, in patients with long COVID-related symptoms. These contrasting outcomes underscore the complexity of the post-acute immune response and suggest symptom-specific effects of prior vaccination. These findings are in line with those of other authors who have reported that vaccination may reduce the risk or severity of certain long COVID symptoms (Gennaro et al. 2024), although results have varied depending on the dominant viral variants at the time. The evidence from our cohort supports the growing body of literature suggesting that while vaccination may not entirely prevent long COVID, it could influence the nature and severity of its presentation. This also reinforces the importance of considering vaccination history in clinical follow-up and future research on long COVID-19.

3.6 Limitations and applications.
This study has several limitations that should be acknowledged. First, the cross-sectional design limits the ability to establish causal relationships between risk factors and long COVID-19 symptoms. Longitudinal follow-up would be necessary to confirm the persistence and progression of symptoms over time. Second, the sample was drawn from a single primary care unit, which may affect the generalisability of the findings to other settings or regions. Additionally, the sample size, while sufficient for initial analyses, may not have provided the statistical power needed to detect associations with less common comorbidities or outcomes.

Despite these limitations, the findings have important clinical and public health implications. The descriptive characterisation of patients with long COVID-19 in a primary care setting highlights the need for tailored follow-up strategies, particularly for individuals with comorbidities or specific demographic profiles. Furthermore, the potential protective role of vaccination against certain long COVID symptoms reinforces the importance of sustained immunisation efforts and patient education. These results may inform future research, healthcare planning, and policy development aimed at mitigating the long-term impacts of COVID-19 in similar populations.

4. Conclusion.
In conclusion, our study of patients with long COVID-19 in a primary care setting, the most frequently reported sequelae were respiratory symptoms, particularly persistent cough and odynophagia. Notably, vaccination history emerged as a potentially protective factor, particularly in reducing the likelihood of developing certain long COVID symptoms such as dyspnoea. These findings underscore the importance of ongoing vaccination campaigns and support the need for targeted follow-up strategies in post-COVID care, with attention to individual risk profiles and sociodemographic characteristics.




References
1. Ashktorab, H., Pizuorno, A., Fierro, N. A., Villagrana, E. D. C., Solis, M. E. H., Cardenas, G., et al. (2021). A Comprehensive Meta-Analysis of COVID-19 in Latin America. SOJ microbiology & infectious diseases, 8(1), 1–11. https://doi.org/10.15226/sojmid/8/1/001108
2. Ares-Blanco, S., Astier-Peña, M. P., Gómez-Bravo, R., Fernández-García, M., & Bueno-Ortiz, J. M. (2021). El papel de la atención primaria en la pandemia COVID-19: Una mirada hacia Europa [The role of primary care during COVID-19 pandemic: A European overview]. Atencion primaria, 53(8), 102134. https://doi.org/10.1016/j.aprim.2021.102134 
3. Bartoletti, M., Azap, O., Barac, A., Bussini, L., Ergonul, O., Krause, R., et al. (2021). ESCMID COVID-19 living guidelines: Drug treatment and clinical management. Clinical Microbiology and Infection, 28(2), 222. https://doi.org/10.1016/j.cmi.2021.11.007 
4. Cai, M., Xie, Y., Topol, E. J., & Al-Aly, Z. (2024). Three-year outcomes of post-acute sequelae of COVID-19. Nature Medicine, 30(6), 1564. https://doi.org/10.1038/s41591-024-02987-8 
5. Castillo-Cruz, T., Lopez-Hernandez, D., Mayoral-Ortiz, A., Brito-Aranda, L., Blanco-Osorio, N., Castro-Diaz, A.M., et al. (2025). Analytical Study of the Geographical Distribution and Seasonality Patterns of COVID-19 Cases in Primary Care Units: A Descriptive Analytical Study. Current Journal of Applied Science and Technology 44 (2):23-37. https://doi.org/10.9734/cjast/2025/v44i24481 
6. Clinical management of COVID-19: Living guideline. (2022). World Health Organization.
7. Escalera-Antezana, J. P., Lizon-Ferrufino, N. F., Maldonado-Alanoca, A., Alarcon-De-la-Vega, G., Alvarado-Arnez, L. E., Balderrama-Saavedra, M. A., et al. (2020). Risk factors for mortality in patients with Coronavirus Disease 2019 (COVID-19) in Bolivia: An analysis of the first 107 confirmed cases. Le infezioni in medicina, 28(2), 238–242.
8. Fernández-García, J. M., Romero-Secin, A., & Rubín-García, M. (2025). Asociación entre obesidad y Long-Covid: una revisión narrativa [Association between obesity and Long-Covid: A narrative review]. Semergen, 51(3), 102390. https://doi.org/10.1016/j.semerg.2024.102390 
9. Galal, I., R Mohamed Hussein, A. A., Amin, M. T., Saad, M. M., E Zayan, H. E., Abdelsayed, M. Z., et al. (2021). Determinants of persistent post-COVID-19 symptoms: Value of a novel COVID-19 symptom score. The Egyptian Journal of Bronchology, 15(1), 10. https://doi.org/10.1186/s43168-020-00049-4 
10. Galván-Tejada CE, Herrera-García CF, Godina-González S, Villagrana-Bañuelos KE, Amaro JDL, Herrera-García K, et al. (2020) Persistence of COVID-19 symptoms after recovery in Mexican population. Int J Environ Res Public Health, 17:9367. doi: 10.3390/ijerph17249367 
11. Gennaro, F. D., Veronese, N., Segala, F. V., Frallonardo, L., Guido, G., Cormio, M., et al. (2024). Protective role of vaccination on the development of long COVID: data from a large, multicenter, prospective cohort study. BMC infectious diseases, 24(1), 1313. https://doi.org/10.1186/s12879-024-10226-1 
12. Iqbal, A., Iqbal, K., Arshad Ali, S., Azim, D., Farid, E., Baig, M. D., et al. (2021). The COVID-19 Sequelae: A Cross-Sectional Evaluation of Post-recovery Symptoms and the Need for Rehabilitation of COVID-19 Survivors. Cureus, 13(2), e13080. https://doi.org/10.7759/cureus.13080 
13. Liang, L., Yang, B., Jiang, N., Fu, W., He, X., Zhou, Y., et al. (2020). Three-month Follow-up Study of Survivors of Coronavirus Disease 2019 after Discharge. Journal of Korean medical science, 35(47), e418. https://doi.org/10.3346/jkms.2020.35.e418 
14. López-Hernández, D. (2022). Clinical Presentation and Factors Associated to COVID-19 Disease in Mexican Patients. Curr. J. Appl. Sci. Technol. 41(1):40-58.
15. Lopez-Hernandez, D., Melgarejo-Estefan, E., Brito-Aranda, L., Torres-García, E.E., Vazquez-Sanchez, A., Jimenez-Hernandez, R.L., et al. (2024). Seasonal Trends and Epidemiological Characteristics of COVID-19 in Mexico City Primary Care Facilities: A Descriptive Study. Curr. J. Appl. Sci. Technol, 43(12):149-63.
16. López-Sampalo, A., Bernal-López, M., & Gómez-Huelgas, R. (2022). Síndrome de COVID-19 persistente. Una revisión narrativa. Revista ClíNica Española, 222(4), 241-250. https://doi.org/10.1016/j.rce.2021.10.003 
17. Mughal, F., Khunti, K., & Mallen, C. D. (2021). The impact of COVID-19 on primary care: Insights from the National Health Service (NHS) and future recommendations. Journal of Family Medicine and Primary Care, 10(12), 4345. https://doi.org/10.4103/jfmpc.jfmpc_756_21 
18. Ortiz-Prado, E., Simbaña-Rivera, K., Barreno, L. G., Diaz, A. M., Barreto, A., Moyano, C., et al. (2021). Epidemiological, socio-demographic and clinical features of the early phase of the COVID-19 epidemic in Ecuador. PLoS neglected tropical diseases, 15(1), e0008958. https://doi.org/10.1371/journal.pntd.0008958 
19. Palakshappa, J. A., Krall, J. T., Belfield, L. T., & Files, D. C. (2021). Long-Term Outcomes in Acute Respiratory Distress Syndrome: Epidemiology, Mechanisms, and Patient Evaluation. Critical Care Clinics, 37(4), 895. https://doi.org/10.1016/j.ccc.2021.05.010 
20. Pandharipande, P., Williams Roberson, S., Harrison, F. E., Wilson, J. E., Bastarache, J. A., & Ely, E. W. (2023). Mitigating neurological, cognitive, and psychiatric sequelae of COVID-19-related critical illness. The Lancet. Respiratory medicine, 11(8), 726–738. https://doi.org/10.1016/S2213-2600(23)00238-2 
21. Parotto, M., Gyöngyösi, M., Howe, K., Myatra, S. N., Ranzani, O., Shankar-Hari, M., et al. (2023). Post-acute sequelae of COVID-19: understanding and addressing the burden of multisystem manifestations. The Lancet. Respiratory medicine, 11(8), 739–754. https://doi.org/10.1016/S2213-2600(23)00239-4 
22. Peramo-Álvarez, F. P., López-Zúñiga, M. Á., & López-Ruz, M. Á. (2021). Secuelas médicas de la COVID-19. Medicina ClíNica, 157(8), 388-394. https://doi.org/10.1016/j.medcli.2021.04.023 
23. Qiu, H., Tong, Z., Ma, P., Hu, M., Peng, Z., Wu, W., et al. (2020). Intensive care during the coronavirus epidemic. Intensive Care Medicine, 46(4), 576. https://doi.org/10.1007/s00134-020-05966-y 
24. Salamanna, F., Veronesi, F., Martini, L., Landini, M. P., & Fini, M. (2021). Post-COVID-19 Syndrome: The Persistent Symptoms at the Post-viral Stage of the Disease. A Systematic Review of the Current Data. Frontiers in Medicine, 8, 653516. https://doi.org/10.3389/fmed.2021.653516 
25. Selvam, K. P., Kosalram, K., & Chinnaiyan, S. (2024). Post-COVID pandemic: The new normal and aftermath. Journal of Family Medicine and Primary Care, 13(10), 4308. https://doi.org/10.4103/jfmpc.jfmpc_313_24 
26. Singh, S. J., Baldwin, M. M., Daynes, E., Evans, R. A., Greening, N. J., Jenkins, R. G., et al. E. (2023). Respiratory sequelae of COVID-19: Pulmonary and extrapulmonary origins, and approaches to clinical care and rehabilitation. The Lancet. Respiratory Medicine. https://doi.org/10.1016/S2213-2600(23)00159-5 
27. Soares, C. M., Mattos, L. R., & Raposo, L. M. (2020). Risk Factors for Hospitalization and Mortality due to COVID-19 in Espírito Santo State, Brazil. The American Journal of Tropical Medicine and Hygiene, 103(3), 1184. https://doi.org/10.4269/ajtmh.20-0483 
28. Tziolos, N. R., Ioannou, P., Baliou, S., & Kofteridis, D. P. (2023). Long COVID-19 Pathophysiology: What Do We Know So Far?. Microorganisms, 11(10), 2458. https://doi.org/10.3390/microorganisms11102458 
29. Turner, S., Khan, M. A., Putrino, D., Woodcock, A., Kell, D. B., & Pretorius, E. (2023). Long COVID: Pathophysiological factors and abnormalities of coagulation. Trends in Endocrinology & Metabolism, 34(6), 321-344. https://doi.org/10.1016/j.tem.2023.03.002 
30. Umakanthan, S., Katwaroo, A. R., Bukelo, M., BG, S., Boralingaiah, P., Ranade, A. V., Rangan, P., et al. (2024). Post-Acute Sequelae of Covid-19: A System-wise Approach on the Effects of Long-Covid-19. American Journal of Medicine Open, 12, 100071. https://doi.org/10.1016/j.ajmo.2024.100071 
31. Vázquez, J. B., Menchén, D. A., Lloréns, M. M., & Moreno, J. S. (2022). Manifestaciones sistémicas y extrapulmonares en la COVID-19. Medicine, 13(55), 3235. https://doi.org/10.1016/j.med.2022.05.004 
32. Zeber, J. E., & Khanna, N. (2021). Primary care responses to the COVID-19 pandemic. Family practice, 38(Suppl 1), i1–i2. https://doi.org/10.1093/fampra/cmab087 
33. Zintel, S., Flock, C., Arbogast, A. L., Forster, A., & Sieverding, M. (2022). Gender differences in the intention to get vaccinated against COVID-19: A systematic review and meta-analysis. Zeitschrift Fur Gesundheitswissenschaften, 1. https://doi.org/10.1007/s10389-021-01677-w 

