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Abstract: This study aimed to describe the presence of disabling symptoms in currently working
Long-COVID survivors by comparing the hospitalized and non-hospitalized one year after infection.
Patients with Long-COVID syndrome (LCS) that have been infected by COVID-19 a year ago and
were actually working were included. Participants that had been hospitalized due to COVID-19
were included in the LCS hospitalized group, and participants that had not been hospitalized were
included in the LCS non-hospitalized group. The eligible patients were prompted to complete
the latest self-report version of the COVID-19 Yorkshire Rehabilitation Screening Tool (C19-YRS).
A total of 465 subjects were included in the study. Participants in the LCS hospitalized group
were significantly older, had a significantly higher BMI, and had a significantly higher prevalence
of women compared to the LCS non-hospitalized group. Additionally, participants in the LCS
hospitalized group had obtained significantly worse results in symptom severity, functional disability,
and global health perceived subscales of C19-YRS compared to the participants included in the LCS
non-hospitalized group. We concluded that disabling symptoms are presented in patients with LCS
at working age one year after infection and are higher in LCS hospitalized patients compared to LCS
non-hospitalized patients.
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1. Introduction

In 2020, the world experienced the most catastrophic event of the last century due to
the pandemic of the coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2 [1].

The COVID-19 pandemic has affected the health and lives of people around the world,
with the potential for further effects in the future [2].

In the beginning, COVID-19 was considered as a pulmonary illness with extrapul-
monary manifestations. As the pandemic spread, there has been growing evidence that
COVID-19 involves multiple organs/systems. The COVID-19 clinical symptoms include
fever, dyspnea, chest tightness, cough with or without sputum production, myalgia, fatigue,
and nausea, among others. These symptoms have led to a surge of hospitalizations, many
of which have required prolonged intensive care unit stays and mechanical ventilation [3,4].

Based on previous knowledge from the Severe Acute Respiratory Syndrome epidemic
(SARS), a need for long-term health care could be predicted for COVID-19 patients after
hospitalization [5]. The pathophysiological mechanisms of COVID-19, the effects of hospi-
talization, and the presence of sustained stress could contribute to developing persistent
symptoms in survivors [6] that can last for at least 6 months after hospital discharge [7].
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Additionally, hospitalization per se is defined as a transient period of recovery from
an acute illness as well as an experience of generalized risk for a wide range of adverse
health events. Thus, this condition may be better characterized as a post-hospital syndrome;
an acquired condition of vulnerability. The theory of illness suggests that the risks after
discharge might derive as much, or more, from the allostatic stress that patients experience
in the hospital as they do from the lingering effects of the acute illness that precipitated
the hospitalization. At the time of discharge, the physiological systems are impaired,
physiological reserves are depleted, and the body cannot effectively avoid or mitigate
health threats [8]. In this line, hospitalization can imply psycho-physiological effects at
long term that have been reported in different populations [9-12].

Although non-hospitalized patients represent a larger patient group, most of the
published data are related to hospitalized patients. Concretely, the study of Bergquist et al.
(2020) [9] suggested demographic and clinical characteristics of non-hospitalized patients
that differ significantly, associated with a broad range of mild-to-severe symptoms. Due to
the small amount of evidence, characterizing and comparing symptoms among hospitalized
and non-hospitalized patients may guide more effective approach strategies [10].

There is evidence of a second pandemic generated by all those patients that, after
the acute phase of SARS-CoV-2 infection, continue to suffer long-lasting symptoms. This
condition is called Long-COVID syndrome [13] or post-COVID-19 condition [14] and is
generating an important burden on international health systems. The actual evidence
suggests that the number of individuals suffering from COVID-19 sequelae will dramat-
ically rise [15,16]. These patients suffer from several symptoms that continue for more
than 12 weeks after COVID-19 infection and cannot be explained by an alternative diagno-
sis. General Long-COVID symptoms include myalgia, breathlessness, fatigue, cognitive
blunting, or a combination of symptoms [17].

Long-COVID syndrome (LCS) is used to describe the persistence or appearance of one
or more symptoms irrespective of the viral status. The majority of people with LCS are PCR
negative and show biochemical and radiological recovery [18]. A meta-analysis published
by Lopez-Leon et al. [19] found that 80% of COVID-19 survivors exhibited at least one
long-COVID-19 symptom, being fatigue (58%), headache (44%), attention disorders (27%),
hair loss (25%), and breathlessness (24%) being the most frequent. Additionally, Fernandez-
de-las-Pefas et al. [20] carried out a systematic review and meta-analysis and concluded
that 45.9% of the LCS patients exhibited more than one long-COVID-19 symptom from
90 days after onset/hospitalization, with fatigue and dyspnea being the most prevalent.
While there is a global recognition of the relevance of exploring therapeutic options for LCS
patients, there is not enough evidence of the evolution of LCS in the long term to develop
adequate therapeutic options.

Workplace has been one of the settings where SARS-CoV-2 transmission is more
frequent [21], affecting global work-related patients’ profile when considering age, gender,
and comorbidity characteristics [22-24].

Concretely, the prevalence of long-COVID symptoms is higher in younger people than
older, concretely, in people among 35-49-year-olds and 50—-69-year-olds, compared to the
general population with COVID-19 diagnosed [25,26].

In addition to the health problems associated with their condition, actively working
people with Long-COVID syndrome used to report a decrease in their quality of life and
working capacity due to adverse effects and stressful situations. Fear of job loss and future
job insecurity, unsafe work environments, quarantine, infection and/or spreading the infec-
tion, and COVID-19-related discrimination and/or stigma are considered additional factors
that may worsen the psychological state, being a societal burden in this population [27,28].

Therefore, the effects of the COVID-19 pandemic on people of working age should
be investigated in order to support safe re-entry and ensure good working conditions for
all workers [29]. To date, many studies have analyzed the short-term consequences of the
pandemic on health workers, both physically and psychologically. The study of Lai et al.
(2019) [30] found that a significant number of healthcare workers had scores indicating
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symptoms of distress (71.5%) and anxiety (44.6%), where 50% had symptoms of depression,
and 34% reported poor sleep. Additionally, the study of Chew et al. (2020) [31] found that
the most reported physical symptoms in healthcare workers were headache (31.9%) and
throat pain (33.6%).

However, no studies have been conducted to analyze the disabling symptoms of
SARS-CoV-2 infection in the general working-related population [32,33]

Given the significant importance of understanding the long-term effects of COVID-19
to enhance patient care, there are numerous related articles on this subject. However, the
majority of these studies focused on patients with prior hospitalization and had relatively
short to medium-term follow-up [19,34]. Additionally, they have included smaller sample
sizes, did not differentiate between hospitalization and non-hospitalization, and they did
not include the currently working population [35,36]

Additional research is required to delve into symptom clusters, assess symptom
severity, and understand how these symptoms impact daily activities. By categorizing
patients based on the severity of their condition, suitable interventions and treatment
strategies can be identified, and the trajectory of the disease can be mapped [37].

This study aimed to describe the presence of disabling symptoms in hospitalized and
non-hospitalized workers with Long-COVID syndrome one year after infection.

2. Materials and Methods
2.1. Design

This is a descriptive cohort study carried out from November 2021 to April 2022. This
study was conducted with the recommended guidelines for the design of observational
studies, and the criteria and checklist of Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) were applied [38]. We conducted this study in accordance
with the Declaration of Helsinki 1975, revised in 2013 [39]. Ethical approval for this study
was obtained from the Biomedical Research Ethics Committee of Granada.

2.2. Participants

Participants were recruited from the Andalusia patient Long-COVID association. The
inclusion criteria were the following: (1) people actively working that were diagnosed
with COVID-19 a year ago, (2) with Long-COVID syndrome that meets the World Health
Organization’s definition for this disease [5], (3) whose age is over 18 years, and (4) who
signed the informed consent. Patients were excluded if they had cognitive impairments
that prevented them from understanding and answering, if they did not want to participate,
if they suffered reinfection with SARS-CoV-2, or if they did not sign the informed consent.
All participants were evaluated after the first dose of the COVID-19 vaccination, with
Omicron and Delta being the main variants of SARS-CoV-2 in Spain [40,41].

2.3. Group Assignment

Once the inclusion and exclusion criteria were verified and the informed consents
were signed, participants were divided into two groups based on the presence of hospital
admission-related COVID infection. Participants who had been admitted to the hospital
due to COVID infection were included in the Long-COVID syndrome hospitalized group,
and participants that had not been admitted to the hospital due to COVID infection were
included in the Long-COVID syndrome non-hospitalized group.

2.4. Survey Questionnaire

The eligible patients were prompted to complete a cross-sectional survey that includes
anthropometric and sociodemographic data that included age, sex, the body mass index,
and time since infection. For patients belonging to the Long-COVID syndrome hospitalized
group, the length of the hospital stay and the length of the Intensive Care Unit were
also recorded.
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Additionally, participants in both groups had to complete the latest self-report version
of the COVID-19 Yorkshire Rehabilitation Screening Tool (C19-YRS).

The C19-YRS was developed by a rehabilitation team as a measure of the impact of
SARS-CoV-2 infection. It provides insight into patients’ needs and allows for periodic
reassessments to monitor patients. The scale has been widely used to measure symptomatic
severity and disabling symptoms and is recommended by the UK’s National Health Service
England [42] and the National Institute for Health and Care Excellence (NICE) [43].

The C19-YRS was the first validated scale reported in the literature for patient as-
sessment and monitoring in Long-COVID syndrome. It consists of a 22-item scale that
contains four subscales measuring symptom severity, functional disability, overall health,
and additional symptoms. Participants were asked to rate their functionality (both be-
fore and after having COVID-19) including breathlessness, throat and airways, ability to
engage in everyday activities, fatigue, cognitive functioning, distress, anxiety, and depres-
sion. Multiple items are responded to with yes/no and some symptoms or functional
abilities are rated by the respondent on a scale from 0 (having no presence of symptom)
to 10 (being most severe and life disturbing). The overall health status is also captured
on a 0-10 numerical rating scale (NRS) [44]. “How good or bad is your health overall
now and pre-COVID?” and “Have you developed any changes in the sensitivity of your
throat such as troublesome cough or noisy breathing?” are questions included in this
questionnaire. The C19-YRS outcome measure of Long-COVID patients has satisfactory
psychometric properties and internal consistency was high (Cronbach’s o = 0.891) [45]. The
C19-YRS is free of charge and can be obtained under license from the University of Leeds
(https:/ /licensing.leeds.ac.uk/product/c19-yrs-covid-19-yorkshire-rehabilitation-scale, ac-
cessed on 12 April 2022).

The C19-YRS was self-administered by the patients themselves at home one year after
the COVID-19 infection. Once the C19-YRS assessment was completed, the researchers
transferred each patient’s data into an Excel spreadsheet that was completely anonymized.

2.5. Statistical Analysis

Statistical Package SPSS version 23.0 (International Business Machines, Armonk, NY,
USA) was used to analyze the data obtained. The nominal data were expressed as frequency
(percentage). Continuous variables were presented as mean and standard deviation (SD).
Before statistical analysis, the Kolmogorov—Smirnov test was performed to assess the
normality of the variables. Descriptive statistics were carried out to describe sample
baseline characteristics. The within-group and between-group comparison was performed
after subjects were grouped by hospitalization. For nominal variables, the Chi-square test
was used to identify the differences between groups. Normally distributed continuous
variables were compared with the Student’s ¢-test. A 95% confidence interval was used for
statistical analysis. Statistical significance was accepted at a p-value of 0.05.

3. Results

Finally, from the 470 potential patients, a final sample size of 465 was selected in the
study; 102 participants were included in the Long-COVID syndrome hospitalized group,
and 363 participants were included in the Long-COVID syndrome non-hospitalized group.
(Figure 1).

The characteristics of the sample are presented in Table 1.

As we can see in Table 1, there were significant differences in the mean age, BMI, and
sex prevalence between groups. Participants in the LCS hospitalized group were older
(mean age 47.35 & 8.53) and overweight (26.66 & 6.31) compared to the participants in the
LCS non-hospitalized group, where they were younger (mean age 43.65 & 9.57) and were
of normal weight (24.73 £ 5.74). Additionally, the LCS hospitalized group had a higher
percentage of female patients, being statistically significant. No significant differences in
time since infection were found between the two groups.
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Figure 1. CONSORT Flow Diagram.

Table 1. Characteristics of the sample.

LCS Non-Hospitalized Group LCS Hospitalized Group

Variables (n = 363) (n =102) P
Mean age (years) 43.65 £ 9.57 47.35 £ 8.53 <0.001 **
BMI (kg/m?) 2473 +5.74 26.66 + 6.31 0.003 *
Sex n (% women) 316 (87.05) 79 (77 .45) 0.017 *
infection (moaths) 12.05 + 421 1210 + 436 0753
Length of hospital ) 1411 + 15.08 )
stay (days)
ICU n (Yes%) - 16 (15.68) -
Length of ICU stay (days) - 313 £7.18 -

BMI: Body Mass Index; LCS: Long-COVID Syndrome; ICU: Intensive Care Unit. Results are expressed as mean + SD.
*p <0.05,* p < 0.001.

Table 2 shows symptoms severity, functional disability, and global health perceived
between groups.

Table 2. Symptoms severity, functional disability, and global health perceived between groups.

LCS Non-Hospitalized Group LCS Hospitalized Group
Variables (n=363) (n =102) p between Groups
Pre-COVID Now p-Value Pre-COVID Now p-Value
Breathlessness at rest 1.19 £2.95 3.27 £2.81 <0.001 ** 1.48 +£3.15 5.04 + 2.65 <0.001 ** <0.001 **
Breathlessness dressing 1.14 +2.383 3.56 +2.92 <0.001 ** 1.28 £2.92 5.39 + 248 <0.001 ** <0.001 **
Breathlessness stairs 2.00 £ 2.81 6.09 + 2.88 <0.001 ** 2.05+2.78 729 +£2.77 <0.001 ** <0.001 **
Pain 1.08 +1.81 6.51 £ 2.68 <0.001 ** 0.93 £1.33 729 +£1.83 <0.001 ** 0.001 *
Fatigue 1.90 +2.15 743 +2.51 <0.001 ** 1.71 £1.98 8.09 + 1.80 <0.001 ** 0.003 *
Anxiety 1.39 £ 1.94 4.16 £3.22 <0.001 ** 1.06 + 1.45 496 + 3.12 <0.001 ** 0.026 *
Depression 0.82 + 1.68 3.18+3.34 <0.001 ** 0.56 +1.38 4.05 + 3.02 <0.001 ** 0.013 *
Mobility 0.73 +1.87 459 +291 <0.001 ** 0.68 + 1.67 5.78 +2.36 <0.001 ** <0.001 **
Personal care 032 +£1.17 2.85 +291 <0.001 ** 0.28 £ 1.01 426 +2.83 <0.001 ** <0.001 **
Usual activities 0.76 = 1.76 6.80 +2.72 <0.001 ** 0.76 = 1.90 7.67 +£1.79 <0.001 ** <0.001 **
Global health perceived 745+ 276 4.14 +248 <0.001 ** 7.25+277 3.18 +£1.98 <0.001 ** <0.001 **

LCS: Long-COVID syndrome. Results are expressed as mean £SD. * p < 0.05, ** p < 0.001.
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As seen in Table 2, both groups were similar in all the C19-YRS subscales before
infection (p > 0.05). In the within-group comparison, the results show statistically signif-
icant differences (p < 0.001) in all subscales one year after infection. Participants in the
LCS hospitalized group have obtained significantly worse results in symptoms severity,
functional disability, and global health perceived compared to the participants included in
the LCS non-hospitalized group. The aftermath that has brought the highest punctuation
has been fatigue, breathlessness, and pain with the LCS hospitalized group showing worse
results. In addition, patients hospitalized during the acute phase show greater impairment
of usual activities and lower scores for perceived global health.

In Table 3, additional symptoms are presented in both groups.

Table 3. Additional symptoms between groups.

LCS Non-Hospitalized Group LCS Hospitalized Group

Variables (0 = 363) (=102 P
Laryngeal complications n (%) 219 (60.33) 76 (74.51) 0.008 *
Voice complications n (%) 177 (48.76) 68 (66.67) 0.002 *
Swallowing complications n (%) 127 (34.99) 49 (48.04) 0.021 *
Nutritional alterations n (%) 176 (48.48) 47 (46.08) 0.737
Bowel incontinence n (%) 152 (41.87) 52 (50.98) 0.114
Bladder incontinence n (%) 112 (30.85) 31 (30.39) 1.000
Concentration difficulties n (%) 321 (88.43) 101 (99.02) <0.001 **
Memory difficulties n (%) 312 (85.95) 98 (96.08) 0.005 *
Communication difficulties n (%) 269 (74.10) 91 (89.22) 0.001 *
Labor difficulties n (%) 317 (87.33) 101 (99.02) <0.001 **

LCS: Long-COVID syndrome. Results are presented as n (%). * p < 0.05, ** p < 0.005.

It can be observed that participants in the LCS hospitalized group have shown a
higher prevalence of additional symptoms compared to the participants included in the
LCS non-hospitalized group, which is significant for all of them except for nutritional
alterations and bowel and bladder incontinence (p > 0.05). Moreover, the most prevalent in
both groups were concentration, memory, communication, and labor difficulties.

4. Discussion

This study aimed to better define the presence of disabling symptoms in hospitalized
and non-hospitalized patients with Long-COVID syndrome at working age one year after
infection. With regard to the characteristics of the sample, the results of this study show
that patients hospitalized during the acute phase of the disease were older, had a higher
body mass index, and were more often female. With respect to disabling symptomatol-
ogy, the results of this study have shown that patients with Long-COVID syndrome of
working age have disabling symptoms one year after SARS-CoV-2 infection, with this
symptomatology being worse in patients who have been hospitalized during the acute
phase of the disease. Specifically, the symptomatology that showed the greatest severity
among patients was fatigue, breathlessness, and pain, with these results being worse in the
group of previously hospitalized patients. In addition, previously hospitalized patients
showed greater impairment of usual activities and perceived global health.

Although several studies [46,47] reported a greater presence of disabling symptoms
among hospitalized patients during the acute phase of SARS-CoV-2 infection, no studies
have been carried out in hospitalized and non-hospitalized working-age patients one year
after infection. In our study, we found that fatigue, breathlessness, and pain were the
most disabling symptoms in both groups one year after COVID-19 infection. Regarding
the fatigue presented by these patients, it is clearly related to the underlying pulmonary
pathology, but in addition, there is a central phenomenon present in post-viral fatigue,
which is mediated by inflammation and neurocognitive dysfunction [48]. The mechanisms
that generate dyspnea involve not only changes in the lung parenchyma, but also include
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deconditioning, cardiovascular dysfunction, and dysfunctional breathing [49]. Pain in these
patients is due to the proinflammatory response over time caused by the immune system’s
response to SARS-CoV-2 infection and the negative biopsychosocial factors because of the
pandemic situation [50].

In addition, hospitalized Long-COVID patients showed a worse general state, high-
lighting the incidence of cognitive problems (concentration, memory, communication, and
labor difficulties). Several studies [51,52] have objectively evaluated the cognitive deficits
in Long-COVID patients at 12 months post-infection. Douaud et al. [51] observed a greater
reduction in grey matter thickness, tissue damage in regions that are functionally connected
to the primary olfactory cortex, and a greater reduction in global brain size in the non-
hospitalized SARS-CoV-2 patients. Besides, Diez-Cirarda et al. [52] showed structural and
functional brain abnormalities 11 months after the acute infection of COVID-19. These
abnormalities could be associated with cognitive dysfunction in post-COVID syndrome.

Pain has been previously studied in post-COVID patients. Khoja et al. (2022) [53] con-
cluded that musculoskeletal pain was one of the most common symptoms in post-COVID
patients. In a descriptive study of pain in survivors of COVID-19, the authors found a 19.6%
of de novo chronic pain prevalence that interfered with their ability to function. Their pain
was located primarily in the head and neck, but frequently occurred in the lower limbs
and often moved around the body [54]. In the same line, Calvache-Mateo et al. (2023) [55]
carried out an observational study with the objective of evaluating the characteristics of
pain (i.e., pain intensity, pain interference, and clinical presentation) in Long-COVID-19
patients, comparing the location of pain between those of successfully recovered COVID-19
and healthy matched controls. They found that Long-COVID syndrome patients obtained
significantly higher pain intensity and interference. Additionally, they concluded that
the pain of these patients is characterized by widespread location with the most frequent
locations being the neck, legs, and head, and which significantly affects the quality of life
of these patients.

Fernandez-de-Las-Pefias et al. [13] carried out a systematic review and meta-analysis
and concluded that fatigue and dyspnea were the most prevalent long-COVID-19 symp-
toms in hospitalized and non-hospitalized patients, particularly at 60 and >90 days of
follow-up. In addition, they highlighted the importance in carrying out studies with longer
time frames because it should be considered that symptoms appearing before 12 weeks after
recovery from acute infection have been considered as post-acute sequelae of COVID-19
and not as the real long-COVID-19 syndrome [1]. The descriptive studies carried out to date
regarding pain show a moderate intensity of pain, similar to that presented by the patients
in this study; however, these studies did not have a follow-up period of one year [54].

Morin et al. [56] carried out a study to determine the consequences at 4 months
in patients hospitalized for COVID-19. They found that, of the 471 patients included,
51% reported at least one symptom that did not exist before COVID-19 infection, with
fatigue (31.1%) and memory difficulties (17.5%) being the most prevalent. In our study,
we have found similar results one year after infection. Additionally, after differentiating
according to the hospitalization, we have observed that fatigue, concentration, and memory
difficulties are more disabling in the hospitalized group compared to the non-hospitalized
group. In previous studies, results similar to ours were observed in terms of concentration
and memory problems in young patients, which can interfere with their work abilities [57,58].

The immunological processes behind the persistence of COVID-19 symptoms have
been broadly investigated and discussed [59]. Several lines of evidence indicate that
neuropsychiatric disturbances in Long-COVID patients may be associated with a hyperin-
flammatory state with elevated levels of pro-inflammatory cytokines, such as IL-6, IL-2,
IL-17, the granulocyte-colony stimulating factor, and TNF-« [60]. Moreover, a high level of
antinuclear antibodies found in Long-COVID subjects suggests autoimmune etiology of
neurocognitive symptoms [61].

Our study observed a worse global health status in hospitalized Long-COVID patients
in accordance with previous studies [62-64]. The majority of Long-COVID syndrome
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participants in this study were females that had not been hospitalized. It should be
considered in the management of this population. The majority of the studies about
Long-COVID included hospitalized patients, but the reality is that most of these patients
have not been hospitalized. It is important to take this into account, not only to carry out
more research about LCS non-hospitalized patients, but also that these patients should be
properly treated in health systems.

The sum of disabling physical symptoms, together with the cognitive symptoms of
working-age patients with SCI, can considerably impair their work performance, which
can be the cause of certain negative psychological factors such as anxiety, depression, and
stress, as well as certain negative social factors due to the fear of losing their job, financial
difficulties, fear of reinfection, etc. [26].

Thus, it is necessary to develop multidisciplinary treatment programs that understand
the multifactorial etiology of this pathology and address the specific needs of patients. In
addition, there is a need for the development of employment policies that allow patients
with SCI of working age to return to their usual work environment in a safe environment
adapted to their current needs as they recover, limiting the risk of re-infection.

Some limitations of the study have to be reported. One important constraint to consider
is that patients themselves reported their symptoms and their severity, introducing the
possibility of some subjectivity in their documentation. In future studies, it could be
complemented with other variables to provide more objectivity to the results. Another
limitation of this study could be the fact that the sample was obtained from an association
of patients with the post-COVID-19 syndrome, which makes the patients included more
proactive in seeking help, perhaps because they have a greater intensity of symptoms.
Additionally, the impact of SARS-CoV-2 infection was obtained via a questionnaire self-
report. Finally, the symptoms in the acute phase of illness and the different variants of
SARS-CoV-2 are not collected. For further studies, we suggest measuring this variable
followed by a first face-to-face assessment.

5. Conclusions

Identification of the COVID-19 aftermaths will be crucial for healthcare professionals.
This study has revealed that the prevalence of disabling symptoms is higher in Long-COVID
syndrome hospitalized patients compared to Long-COVID syndrome non-hospitalized
patients at working age a year before infection. The most disabling symptoms were
fatigue, breathlessness, and pain in both groups being severe in Long-COVID syndrome
hospitalized participants. Additionally, health-related quality of life and usual activities, as
well as concentration, memory, communication, and labor difficulties, were also prevalent
in both groups. These findings have important implications for the development of future
interventions to improve the management of these patients.
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