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Background: Studies exploring long COVID condition (LCC) in low- and middle-income countries are scarce. Further characterization of LCC patients experiencing activity limitations and their associated healthcare use is needed. This study aimed to describe LCC patients’ characteristics, its impact on activities, and associated healthcare use in Latin America (LATAM).

Participants: Individuals who (cared for someone or) had COVID-19 and could read, write, and comprehend Spanish and lived in a LATAM country were invited to complete a virtual survey. Sociodemographic characteristics, COVID-19 and LCC symptoms, activity limitations, and healthcare use.

Results: Data from 2,466 people from 16 countries in LATAM were analyzed (females = 65.9%; mean age of 39.5 ± 53.3 years). 1,178 (48%) of the respondents had LCC symptoms (≥3 months). These were more likely to have COVID-19 earlier in the pandemic, were older, had no COVID vaccines, had more comorbidities, needed supplementary oxygen, and reported significantly more COVID-19 symptoms during the infectious period. 33% of the respondents visited a primary care provider, 13% went to the emergency department, 5% were hospitalized, 21% visited a specialist, and 32% consulted ≥1 therapist for LCC symptoms mainly extreme fatigue, sleep difficulties, headaches, muscle or joint pain, and shortness of breath with activity. The most consulted therapists were respiratory therapists (15%) and psychologists (14%), followed by physical therapists (13%), occupational therapists (3%), and speech pathologists (1%). One-third of LCC respondents decreased their regular activities (e.g., work, school) and 8% needed help with activities of daily living (ADLs). LCC respondents who reduced their activities reported more difficulty sleeping, chest pain with activity, depression, and problems with concentration, thinking, and memory, while those who needed help with ADLs were more likely to have difficulty walking, and shortness of breath at rest. Approximately 60% of respondents who experienced activity limitations sought a specialist and 50% consulted therapists.

Conclusions and relevance: Results supported previous findings in terms of the LCC demographics, and provided insight into LCC impact on patients’ activities and healthcare services used in LATAM. This information is valuable to inform service planning and resource allocation in alignment with the needs of this population.
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Background

The Coronavirus Disease-2019 (COVID-19) continues its spread worldwide, reaching over 754 million confirmed cases, including 6.8 million deaths as of February 7, 2023 (1). As the pandemic progresses, a large subgroup of people with COVID-19 disease reported a wide range of new, recurring, or ongoing health problems or symptoms months after infection, known as long COVID (2). According to the World Health Organization (WHO), long COVID condition (LCC) “occurs in individuals with a history of probable or confirmed SARS-CoV-2 infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2 months and cannot be explained by an alternative diagnosis” (3, 4). In early reports, the WHO estimated that at least 10–20% of people had one or more symptoms 12 weeks or more after their initial diagnosis (5). A higher prevalence of LCC has recently been described at 90 and 120 days after infection (32 and 49%, respectively) (6). Overall, the prevalence of LCC has not been determined; wide variations have been reported due to differences in follow-up time, the characteristics of the population studied, and the type of data used (7). Despite the global impact of COVID-19, studies reporting LCC have been conducted primarily in high-income countries, and its effect in low- and middle-income regions has not been widely explored (6–8).

COVID-19 is primarily a respiratory disease, but it can also affect other systems, such as musculoskeletal, cardiovascular, or neurological systems, leading to a wide range of symptoms in the short, medium, and long term in COVID-19 survivors (8–10). The most commonly reported LCC symptoms are chronic fatigue, dyspnea, and brain fog, which in many cases affect the patient’s activities of daily living (ADL) (11, 12), quality of life and the ability to return to work in the active population (8). Although the impact of LCC on patients’ regular activities has been reported, the characteristics of the population more likely to be affected and their healthcare use have not been described. Due to the significant impact of LCC on patients’ lives, the demand for care is expected to increase (13, 14). Therefore, healthcare systems and healthcare providers should aim to improve the diagnosis and management of patients with this condition. Further characterization of the patients experiencing difficulties returning to their regular activities will support this objective.

In the Latin American (LATAM) region, failures of health systems to adequately prevent and control chronic diseases are likely to result in a higher proportion of the population at risk of developing complications related to COVID-19 and LCC (15, 16). Additionally, public health emergencies challenge the ability of the healthcare systems to meet the essential needs of the population, increasing gaps in access and quality of care (16). To the best of our knowledge, there are no studies exploring healthcare use among LCC patients in the LATAM region. Therefore, this study aimed to describe LCC patients’ characteristics, LCC impact on patients’ activities, and associated healthcare use in LATAM.


Methodology


Study design

This study used data collected between 1 November and 1 December 2022, through an online open survey completed by a convenience sample from countries of LATAM. We included individuals residing in any country in LATAM, who reported having COVID-19 and/or cared for someone (e.g., child, parent, etc.) who had COVID-19, and could read, write, and comprehend Spanish. This study was approved by the University of Manitoba ethics committee (HS25587/H2022:230). It followed the Checklist for Reporting Results of Internet E-Surveys (CHERRIES) (17).



Recruitment

An electronic questionnaire was widely distributed on multiple sites accessed by a heterogeneous population on social networks (Facebook, LinkedIn, Twitter, WhatsApp, and Instagram) and was sent directly by email to other healthcare providers who were also asked to share it (snowball effect) within their personal and professional networks. The questionnaire was completely anonymous, and no personal identifiers such as names or emails, or IP addresses were collected. Participation was voluntary and non-monetary compensation was offered. Before completing the survey, the participants were informed about the aim of the study, the length of time of the survey, and the voluntary nature of their participation. It was also mentioned that by clicking next and advancing to the next page, they gave their consent to participate in the study.



Questionnaire and variables

A survey (25 questions) was developed by the research group based on the lists of main LCC symptoms assessed in the C19-YRS screening tool (18). The usability and technical functionality of the Google forms® (Online survey services) questionnaire were tested by all the co-authors before beginning public distribution of the survey. The online form had 10 pages, and all items on the current page had to be filled to move to the next page. However, “prefer not to answer” was one of the options. Unfortunately, Google Forms does not have a feature to track incomplete surveys. The items were not randomized as the survey had a logical order.

Respondents were able to review and change their answers using the back and forward buttons before submitting the final responses. After the form was submitted, the participant could not make any changes to their answers. However, the survey was immediately available again so that the respondent could fill it out for another family member.

Sociodemographic variables, such as country of residency, age, sex, income, and education, were collected. Questions related to the episode of COVID-19 infection included: date of diagnosis (first episode), COVID-19 confirmed with a test, number of COVID-19 vaccines received, smoking status, comorbidities diagnosed at that time of having COVID-19 (high blood pressure or other circulatory problems, breathing problems, heart problems, diabetes, obesity, kidney problems, others), presence and severity of 18 symptoms, and an open-ended question for other symptoms. Participants were also asked if they or the person they care for had COVID symptoms for ≥3 months after infection (LCC), and further items related to LCC were only displayed based on the affirmative response. People with LCC were asked about the presence and severity of the 18 symptoms and an open-ended question for other symptoms, whether LCC symptoms made them reduce the time spent on their usual activities (e.g., work, study, etc.) or have limited their ADLs (e.g., walking, bathing, showering, dressing, etc.). Participants with self-reported LCC were asked how poor or good they rated their health on that day (0 worst to 10 best possible health). Information about the use of health services due to COVID-19 or LCC was also collected, including visits to a primary care provider (PCP), emergency department (ED), and/or hospital, need for oxygen or other respiratory support, and visits to specialists or therapists.




Statistical analysis

Participants’ characteristics, symptoms, and healthcare use were presented using mean (standard deviations) and percentages. Comparisons between groups were completed with Chi-Squared or independent t-tests as appropriate. Crude and adjusted logistic regression models were used to explore the characteristics of the participants in relation to reporting LCC, and limitations in their regular activities or ADLs. Statistical significance was accepted at p values below 0.05. All analyses were performed using SPSS software, version 28 (IBM Corp., Armonk, NY, USA).




Results


Responders of the survey

A total of 3,454 responses were collected. Of these, 2,466 people reported having COVID-19 (Figure 1). Responders with COVID-19 were mainly females (65.9%) from 16 countries in LATAM, but the majority (97%) reported Ecuador, Mexico, Argentina, Colombia, Peru and Chile as their place of residence (Supplementary Figure 1). 1,178 (48%) of the responders had COVID-19 or cared for someone that had COVID-19 symptoms ≥3 months after infection. The main symptoms reported during the COVID-19 infection included extreme fatigue, headaches, and issues with pain or discomfort; while extreme fatigue and headaches were also the main symptoms reported in participants with LCC, the third most common complaint in this group being issues with concentration, thinking, and memory (Supplementary Table 1).
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FIGURE 1
 Flow diagram.




Characteristics of the participants with LCC

Participants with LCC were more likely (p < 0.001) to have COVID-19 infection earlier in the pandemic (Jan 2020–Jun 2021) than in the subsequent waves (Jul 2021-Sep 2022; Supplementary Figure 2), and reported significantly (p < 0.001) more COVID-19 symptoms (mean 11.2 ± 4.8 vs. 7.9 ± 4.9) during the infectious period. They were significantly older, a higher proportion of them had no COVID-19 vaccines, had more comorbidities, and needed supplementary oxygen therapy at the time of infection than participants without LCC (Table 1). A logistic regression model adjusted for participants’ characteristics and healthcare used during COVID-19 infection identified higher odds of having LCC in females, unvaccinated people, smokers, and people who visited the PCP, ED, or were hospitalized (Table 2). Participants with LCC that completed their surveys for themselves (n = 1,036) expressed having a good health on that day (mean 7.26 ± 1.6).



TABLE 1 Characteristics of survey respondents with and without long COVID condition (LCC).
[image: Table1]



TABLE 2 Factors associated with reported long COVID condition.
[image: Table2]



Activity limitations

A third of participants with LCC (33%) expressed that they had to decrease the time regularly spent at work, school and other usual activities (Table 3). A higher percentage of these patients were male, older, had none or one COVID-19 vaccine, had a higher prevalence of respiratory and metabolic disorders and/or diabetes, had a higher number of COVID symptoms and required supplemental oxygen during the COVID-19 infection, and used more health services than their counterparts (Supplementary Table 2). An adjusted model found that LC participants who reduced their activities had persistent difficulty sleeping (OR 1.90, 1.29–2.78), chest pain with activity (OR 1.82, 1.20–2.76), depression (OR 1.58, 1.06–3.34), and problems with concentration, thinking, and memory (OR 1.46, 1.03–2.08; Table 4).



TABLE 3 Characteristics of participants with long COVID condition and impact on their activities (n = 1,178).
[image: Table3]



TABLE 4 Factors associated with greater activity limitations in long COVID condition (LCC).
[image: Table4]

8% of the participants needed help with ADLs, such as personal hygiene or grooming, dressing, toileting, transferring or ambulating, and eating due to LCC (Table 3). These were significantly older, with a higher number of COVID-19 symptoms during infection. A higher proportion of them had respiratory disorders and diabetes, needed supplementary oxygen during COVID-19 infection, and used various healthcare services due to LCC (Supplementary Table 2). An adjusted model found that LCC participants who needed help with ADLs were significantly more likely to have difficulty walking (OR 3.32, 1.55–7.10), and shortness of breath (SOB) at rest (OR 2.95, 1.33–6.54; Table 4).

Among the participants who self-reported LCC, those who reduced their usual activities (mean 6.5 ± 1.9 vs. 7.6 ± 1.5, p < 0.001), as well as those who needed help with their ADLs (mean 5.8 ± 2.5 vs. 7.3 ± 1.6, p < 0.001), reported poorer health on that day compared to participants without activity limitations.



Healthcare use

During the COVID-19 infection, 60% of the participants consulted their PCP, 25% visited the ED, and 8% of the participants were hospitalized (Supplementary Table 3). The main symptoms presented by the participants who used these services included extreme fatigue, headaches, issues related to pain or discomfort, and generalized muscle weakness.

Due to LCC symptoms, 33% of the participants consulted their PCP, 13% visited the ED, and 5% were hospitalized (Supplementary Table 3). The top symptoms reported by these healthcare users included extreme fatigue, headaches, SOB with activity, and difficulty sleeping. The main complaints in this group of participants (35%) who sought a specialist included fatigue, sleep difficulties, headaches, muscle or joint pain, and SOB with activity. 32% of the participants consulted one or more therapists. The most consulted therapists were respiratory therapists (15%) and psychologists (14%), followed by physical therapists (13%), occupational therapists (3%), and speech pathologists (1%).

About half of the participants who used the services of specialists (50%) or therapists (47%) stated that they reduced the time they regularly spent on their usual activities, and 14% needed help with their ADLs due to LCC.




Discussion

Almost half (48%) of the participants had LCC symptoms in our study. This finding aligns with evidence from recent studies that reported LCC prevalence in a couple of South American countries [50% in Colombia (19) and 63% in Brazil (20)]. Similar to other studies, higher odds of LCC were found in females (21, 22), smokers (23), and middle-aged subjects (24) with a higher number of COVID-19 symptoms (25) who reported using more healthcare services, suggesting severe illness during the infectious period (26–30). Participants with LCC were more likely to have had COVID-19 infection earlier in the pandemic, which aligns with existent evidence suggesting than individuals infected with Omicron are less likely to experience severe long COVID symptoms (31). In addition, our results showed that fully vaccine patients (two doses) were less likely to have LCC compared with unvaccinated or partially vaccinated subjects. These results are consistent with those observed in a recent meta-analysis that found a protective effect of vaccination in patients vaccinated with two doses (RR = 0.83, 95% CI: 0.74–0.94, p < 0.01), but not with a dose (RR = 0.83, 95% CI: 0.65–1.07, p = 0.14) (20). This meta-analysis reported that vaccination reduces the risk of cognitive dysfunction/symptoms, myalgia, and sleeping disorders, which are some of the predominant symptoms found in our study population. Furthermore, vaccination was effective against LCC in patients vaccinated before (RR = 0.82, 95% CI: 0.74–0.91, p < 0.01) or after SARS-CoV infection (RR = 0.83, 95% CI: 0.74–0.92, p < 0.01) (32, 33).

We found that a high proportion of patients with LCC had pre-existent respiratory diseases, diabetes, and other metabolic diseases. This aligns with the literature showing that comorbidities such as lung disease, diabetes, obesity, and organ transplantation are potential risk factors for LCC (21). Although the prevalence of respiratory diseases, specifically COPD, in LATAM was similar to the reported globally, considerable variability (34) was reported by country, probably explained by differences in smoking levels, industrialization, genetic factors, and other predisposing factors such as tuberculosis or asthma. Diabetes prevalence has increased over time in LATAM (22), to the point that the diabetes-associated mortality risk is higher than in any other world region (23) and it is currently a significant threat to health systems, economy, and population health (24, 25). Cardiovascular and metabolic diseases are also a big problem in LATAM (35), and the global burden of high body mass index (BMI) is well-established and quantified in low- and middle-income countries (36). Overall, it is important to consider that these comorbidities are highly prevalent in the region and, therefore, can potentially contribute to increasing the risk of LCC in these populations.

COVID-19 and LCC have a wide range of symptoms, which appear to fluctuate throughout the course of infection. There are no diagnostic tests to confirm LCC, therefore, clinicians mostly rely on symptoms to identify this condition. Consistent with literature, the most common LCC symptoms reported in our study were extreme fatigue, cognitive dysfunction, sleeping difficulties, and anxiety (26–28, 37). Headache was frequently reported in the study, although this symptom is less commonly described in the literature (28). Conversely, participants experienced less shortness of breath, cough, depression, and chest pain compared to other studies (26–28, 37).

Our data shows that one-third of LCC participants have not returned to their regular activities and 8% required help to complete their ADLs ≥3 months after infection. It has been observed that LCC affects patients’ physical function, ability to return to work, school or other regular activities, and impacts their health-related quality of life (8, 38). However, to the best of our knowledge, this is the first study to identify that activity limitations were more likely to be reported by men and older participants. In older adults, particularly those who are frail, their ADL may be affected to the point that help from a caregiver may be necessary (8). Activity limitations can have a detrimental economic effect on affected families due to loss of income and/or additional care costs. This burden could deeply impact LATAM countries, since family income is lower than in developed nations, government support is minimal or non-existent, and care is often provided by an immediate family member.

Another critical aspect to consider is the demand for health services by patients with LCC. Worldwide, primary care was essential in diagnosing and treating COVID-19, promoting compliance with protective measures, and reducing the demand for hospital services (39). These care units have also been shown to be relevant in the care of patients with LCC (40). In countries such as Austria and Germany, all patients with LCC are referred to the general practitioner for clinical evaluation regardless of whether or not they were hospitalized during their episode of active infection (41). In our study, approximately one-third of the participants sought a PCP, specialist, and/or therapists due to LCC symptoms, especially those who experienced activity limitations. It is important to recognize that differences in referral systems, insurance coverages, and healthcare policies across countries may have restricted access to some healthcare services and therefore affected the proportion of patients who were able to consult these healthcare professionals. Preliminary evidence suggests that most COVID-related care should be provided in primary care (36); however, it must be acknowledged that PCPs are challenged to provide care to these patients who often have a wide range of symptoms and are unlikely to respond to a single intervention. Therefore, it is essential to promote the need for interdisciplinary healthcare teams to manage this condition (42). Although in the current scenario, the increased requirements for specialized health services may raise costs for already strained health systems, and rehabilitation services in the region have been impacted by operational and infrastructure adjustments needed for compliance with the biosafety regulations brought on by the pandemic (43). Alternatives to these challenges should be explored since, according to our results, a significant proportion of patients with LCC symptoms will require an integrated approach to regain their health.


Strengths and limitations

To our knowledge, our study is the first of its kind to provide comprehensive information about characteristics, symptoms, impact on patients’ activities, and healthcare access of patients who experience LCC in LATAM. Our results are also based on a large sample of people from LATAM unlike previous studies of specific cities. Also, online data collection enabled the research team to reach a large number of participants from all regions of LATAM as well as to minimize data entry errors. Nonetheless, some study limitations are worth noting. The questionnaire was completely anonymous and no personal identifiers such as names, emails, or IP addresses were collected. Furthermore, after the form was submitted, the participant was unable to make any changes to their responses. However, the survey was immediately made available again so that the respondent could fill it out for another family member. Therefore, the IP address of the participant’s computer could not be used to identify potential duplicate entries from the same user, which may have contributed to potential bias. Due to the non-probability convenience sampling method, the sample was not drawn randomly from the population of interest to ensure representativeness. Therefore, these findings cannot be generalized to unrepresented countries, nor can they be used in any way to calculate the prevalence of LCC. People who use social media (and therefore were able to access the survey) could have different characteristics to those who do not use such platforms. Although we tried to reach people from other sources such as a list of patients, the online recruitment strategy and questionnaire administration could explain the oversampling of women in our study, since women tend to use Facebook and work in online environments more often than men. Some people may have been unintentionally excluded from the survey, as they may have limited or no access to a technological device and/or the Internet to complete the virtual questionnaire. Additionally, people with more symptoms or more severe symptoms may be more likely to respond to the survey. There is also the possibility of recall bias in this survey, as the data during COVID-19 (acute stage) was collected retrospectively.




Conclusion

Our results supported previous findings in terms of the main characteristics and symptoms of patients experiencing LCC, identified characteristics of these patients who reported activity limitations, and described symptoms commonly reported among healthcare users in LATAM. This information is valuable to inform future service planning and resource allocation in alignment with the needs of this population.
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