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(Abstract )
Background: Long covid-19 is a recognizable health problem, but its precise clinical-epidemiological contours
remain the subject of debate.

Objectives: To estimate the incidence rate and the risk and protective factors of Long covid-19 in general
practitioner consultation.

Methodology: An observational, longitudinal and prospective study of patients with Long covid-19 in a general
practice setting in Toledo, Spain, from March 15, 2020 to October 31, 2022.

Results: 687 positive cases of acute covid-19 were diagnosed in the general medicine consultation under study. Of
these, 27 cases (48% were women and 26% were >=065 years old) evolved into Long covid-19, which represents
a gross incidence rate of 4%. The incidence rate of Long covid-19 in the general practitioner consultation with
respect to the total population attended in that consultation (N= 2,000) from March 15, 2020 to October 31, 2022
was 1.35%. The only statistically significant risk factors for Long covid-19 were having presented moderate-
severe severity of primary infection (RR= 4.67 (95% CI: 2.08, 10.5); Strong risk; Fisher exact test= 0.0007) and
present chronic diseases of the Nervous and Senses groups (RR= 1.89 (1.04, 3.44); Moderate risk; X2= 5.2542.
p=.02189%4).

Conclusion: The incidence rate of Long covid-19 is moderately high (4% of acute covid-19 cases and 1.35% of
the general population) and having presented moderate-severe severity of primary infection is the main risk factor
for developing it, and to a lesser degree the comorbidity of the Nervous and Senses groups. Although incidence
figure found can be considered moderate, it is higher than the prevalence of other important chronic diseases in
community. This knowledge should alert the general practitioner to manage comorbidities and risk factors in acute
covid-19, and can serve to outline future health policy strategies.
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Introduction

Global deaths due to coronavirus disease 2019 (covid-19) are
decreasing globally, however, during the week of November 4
to 10, 2022, when this text is written, there were more than 2.1
million in the world of new cases reported, a falsely low figure
due to the absence of tests and underreporting of positives [1].

People who have had the virus that causes covid-19 infection
(SARS-CoV-2) and experience symptoms that continue beyond
the acute phase have been referred as "Long covid-19." The
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World Health Organization estimates that 10% of covid-19 sur-
vivors, including hospitalized and non-hospitalized individuals,
have persistent problems 12 weeks after infection [2]. In addi-
tion, the risk of suffering from Long covid-19 or of being rein-
fected again and thus accumulating more risks for the long-term
effects of SARS-CoV-2 infection remains [3].

Since the beginning of the covid-19 pandemic, scientific inter-
est has focused on acute disease, but little by little the concern
for Long covid-19 is emerging [4]. The global burden of Long
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covid-19 has highlighted the long-neglected mystery of post-vi-
ral syndromes. After recovery from acute covid-19, a substan-
tial proportion of patients continue to experience symptoms of a
physical, psychological, or cognitive nature [5]. Long covid-19
is not just a problem for public health. The Long covid-19 will
entail a great economic cost due to the number of people who
see or will see their ability to work limited [6.] In this way, it is
so critical to understanding and treating Long covid-19 [7-9].
However, Long covid-19 has been difficult to study, among oth-
er things because the variety of symptoms makes it difficult to
define. Long covid-19 is a multisystemic condition with more
than 200 reported symptoms in most organ systems, often with
a chronic fluctuating pattern of presentation [10]. This is re-
lated to the fact that experts do not agree on a name for pro-
longed symptoms after the acute phase of covid-19: "persistent
covid-19", "prolonged covid-19", "post-covid-19 syndrome" or
"post-acute sequelae of covid-19" are some of the terms used,
and there are no specific symptoms or biomarkers, no imaging
tests, no known pathophysiological mechanism, and no effec-
tive treatment. In addition, there is evidence that suggests large
variations in estimates of the prevalence and incidence of Long
covid-19 syndrome due to differences in study populations, re-
cruitment methods, follow-up periods, and sample sizes [11, 12].
However, having good data on Long covid-19 will be crucial to
investigate the prevalence, its causes and consequences, and to
plan services effectively [13].

In this context, the objectives of this study were: 1. Estimate the
incidence rate (IR) of Long covid-19; and 2. Assess the risk and
protective factors to present in Long covid-19, all based on the
follow-up of a cohort of patients diagnosed with acute covid-19
in a general medicine consultation.

Material and Methods

Design and location

An observational, longitudinal and prospective study of patients
with Long covid-19 was carried out from March 15, 2020 to
October 31,2022, in a family medicine office in the Health Cen-
ter Santa Maria de Benquerencia, Toledo (Spain), which has a
list of 2,000 patients > 14 years of age (in Spain, the general
practitioners [GPs] care for people > 14 years of age, except for
exceptions requested by the child's family and accepted by the
GP). The dependent neighborhood of the Health Center has a
population of 20,000 inhabitants. Toledo (one of the provinces
of Castilla La Mancha) has a population of 700.000 inhabitants.

Objectives

1. Estimate the incidence rate (IR) of Long covid-19 in GP
consultation. IR was calculated by dividing the number of
cases of Long covid-19 by the primoinfections of covid-19
in the follow-up time (from March 15, 2020 to October 31,
2022) (14). Likewise, the data on the incidence of Long
covid-19 were extrapolated to the entire population attend-
ed in the consultation (N=2,000 people), to the communi-
ty that depended on the health center where the study was
carried out (N= 20,000 people), and to Toledo province
(N=700,000 people) [15].

2. Assess the risk and protective factors to present Long
covid-19. In this sense, the variables collected were com-
pared by calculating the relative risk (RR) as the incidence
of risk factors in those exposed to Long covid-19 / incidence
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of risk factors in those not exposed to Long covid -19. The
RR was interpreted as follows: From 0 to 0.5: protection
factor effectively; from 0.6 to 0.8: true benefits; from 0.9 to
1.1: not significant; from 1.2 to 1.6: weak risk; from 1.7 to
2.5: moderate risk; more than 2.5: strong risk [16].

Inclusion and exclusion criteria

The inclusion and exclusion criteria have been previously pub-
lished [17]. Long-covid-19 was diagnosed by the presence of
prolonged symptoms for at least 12 weeks, lasting at least 2
months, after acute covid-19 infection that are not explained by
an alternative diagnosis [4, 18-21].

Diagnosis of covid-19

The diagnosis was performed with reverse transcriptase poly-
merase chain reaction (PCR) oropharyngeal swab tests or anti-
gen testing. Spain had not initially devised an intensive testing
strategy for suspected cases of COVID-19 infections; since the
beginning of the pandemic in mid-March 2020, PCR tests were
only performed in the hospital context until mid-May 2020, when
they began to be performed in general medicine as well [22]. In
mid-December 2020, rapid antigen tests began for symptomatic
patients with less than 5 days of evolution. The PCR tests were
performed both in symptomatic patients and in asymptomatic
contacts. A symptomatic confirmed case with active infection
was considered to be any person with a clinical picture of sud-
den onset acute respiratory infection of any severity that occurs,
among others, with fever, cough or feeling of shortness of breath.
Other symptoms such as odynophagia, anosmia, ageusia, muscle
pain, diarrhea, chest pain or headache, among others, were also
considered symptoms of suspected SARS-CoV-2 infection ac-
cording to clinical criteria; and a positive PCR or rapid antigen
test positive [23].

Definition of cases and controls

Patients with Long covid-19 were considered "cases." "Control"
patients were considered cases of acute covid-19 without Long
covid-19. Control data were obtained from previous studies in
the same consultation, with the same population attended, and
carried out by the same researcher [24-28].

Collected variables

The variables collected and their definitions and criteria have
been previously published [17]. The following variables were
collected: age; sex; chronic diseases; disease; vaccination status
against covid-19 at the date of acute infection in the controls and
at the study end date in the cases.

Statistic analysis

The bivariate comparisons were performed using the Chi Square
test (X2) with Yates correction or Fisher Exact Test when neces-
sary, (according to the number the expected cell totals) for per-
centages.

Results

From March 15, 2020 to October 31, 2022 (31 and a half months,
the development time of the entire covid-19 pandemic to date)
in the general medicine consultation (N=2,000 people) object of
the study, 687 were diagnosed cases of acute covid-19. Of these,
27 evolved to Long covid-19 (48% were women and 26% were
>=65 years old), which represents a gross RI of 4%. The RI re-
garding cases of acute covid-19 for >=65 years was 12%, for =<
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45 years 3%, and for both women and men it was 4% (TABLE
1). The IR of Long covid-19 in the GP consultation regarding the
total population attended in that consultation (N= 2,000) from
March 15, 2020 to October 31, 2022 was 1.35%; Extrapolating

this figure, it would be 270 cases/20,000 people (population treat-
ed at the health center under study), 1,350/100,000 people, and in
Toledo province (Spain) it would be 9,450/700,000 people.

Table 1: Incidence Rates of Long Covid-19 In General Medicine (Toledo, Spain) Regarding Acute Covid-19 Cases from

March 15, 2020 to October 31, 2022

Variables Long Covid-19 [ Acute Covid-19 Without | Incidence Rates Of Long Covid-19 In General Medicine

N=27 Long Covid-19 N= 687 | (Toledo, Spain) Regarding Acute Covid-19 Cases From
March 15, 2020 To October 31, 2022

TOTAL 27 (100) 687 (100) 4 % cases x March 15, 2020 to October 31, 2022

> = 65 years 7 (26) 60 (9) 12% cases x March 15, 2020 to October 31, 2022

= <45 years 11 (41) 425 (62) 3% cases x March 15, 2020 to October 31, 2022

Women 13 (48) 332 (48) 4% cases x March 15, 2020 to October 31, 2022

Men 14 (52) 355 (52) 4% cases x March 15, 2020 to October 31, 2022

(): Denotes percentages

The only statistically significant risk factors for Long covid-19
were having presented moderate-severe severity of primary in-
fection [RR=4.67 (95% CI: 2.08, 10.5); Strong risk; Fisher exact
test= 0.0007. The result is significant at p <.05] and to present
chronic diseases of the Nervous and Senses groups [RR= 1.89
(1.04, 3.44); Moderate risk; X2=15.2542. p=.021894. The result
is significant p < .05]. There were more cases of Long covid-19
vaccinated vs. controls, but this comparison is not pertinent,
since the vaccination data in controls refers to the date of acute

Table 2: Risk Factors of Long Covid-19

covid-19, and that of Long covid-19 to October 2022 at the end
of follow-up (TABLE 2, TABLE 3). 52% of our Long covid-19
cohort had acute infection during 2021. Patients in the acute pe-
riod of covid-19 were treated, according to clinical needs, with a
wide variety of drugs: NSAIDs, analgesics, antitussives, muco-
lytics, antihistamines, inhaled and systemic corticosteroids, be-
ta2-adrenergic agonists, and antibiotics. No patient was treated
with antivirals.

Risk Factors Long Covid-19 | Acute Covid-19 Statistical Significance Relative Risk (Ci 95%)
N=27 Without Long
Covid-19* N=188

> =65 years 7 (26) 32 (17) X2=1.2607. p=.261516.NS [ RR=1.58 (0.56, 4.48). Weak
risk

Women 13 (48) 101 (54) X2=10.2946. p=.587274. NS [ X2=0.82 (2.57, 0.26). True
benefits

Health Care Workers 1(4) 31 (16) X2= with Yates correction= RR=0.22 (1.68, 0.03). Pro-

2.1209. p=.145305. NS tection factor effectively

Moderate-severe sever- | 7 (30) 8 (pneumoniae) (4) | Fisher exact test= 0.0007. The | RR=4.67 (2.08, 10.5).

ity of primary infection | [pneumonias] result is significant at p <.05. | Strong risk

Chronic diseases pres- | 15 (56) 108 (57) X2=10.0345. p=.852656. NS | RR=0.54 (1.23, 0.24). Pro-

ence tection factor effectively

Vaccinated with 1,2 or |26 (96) 88 (88) NR

3 doses

not vaccinated 1(4) 100 (53) NR

*Taken from a covid-19 sample in the same general medicine consultation object of the current study, from previous studies (Ref-
erences 24-28); ( ): Denotes percentages; RR: Relative risk; NS: Not significant; NR: Not relevant
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Table 3: Chronic Diseases Risk Factors in Long Covid-19

Chronic Diseases Long Covid-19 Acute Covid-19 With- | Statistical Significance | Relative Risk (Ci 95%)
N=27 out Long Covid-19*
N=188
-I Infectious 0 0 Fisher exact test= 1. NS | RR= NaN
-II Neoplasms 0 903) Fisher exact test= RR= 0 (Infinity, 0). Protec-
0.3656. NS tion factor effectively
-I1I Diseases of the 2(3) 5(1) Fisher exact test= RR=1.8(0.09, 34.53). Mod-
blood 0.3141. NS erate risk
-1V Endocrine 11 (17) 65 (19) X2=0.1821. p= RR=0.88 (2.4, 0.32). Not
.669534. NS significant
-V Mental 8(12) 24 (7) X2=2.0367. p= RR=1.63 (0.72, 3.67). Weak
.153543. NS risk
-VI-VIII Nervous and | 13 (20) 34 (10) X2=15.2542 . p= RR=1.89 (1.04, 3.44). Mod-
Senses .021894. Significant at | erate risk
p <.05.
-IX Circulatory system | 6 (9) 44 (13) X2=0.7079. p= RR=10.72 (1.97, 0.26). True
400144. NS benefits
-X Respiratory system |2 (3) 23 (7) X2 with Yates cor- RR=0.48 (2.56, 0.09). Pro-
rection= 0.7329. p= tection factor effectively
.391947. NS
-XI Digestive system 9(13) 43 (12) X2=0.0646. p= RR=1.09 (0.04, 31.96). Not
.799413. NS significant
-XII Diseases of the 2(3) 11 (3) Fisher exact test= 1. NS | RR=0.9 (2.41, 0.34). Not
skin significant
-XIII Musculo-skeletal |7 (11) 46 (13) X2=0.3764. p= RR=0.8 (2.32, 0.28). True
.539533. NS benefits
-XIV Genitourinary 6 (9) 40 (12) X2=0.3578. p= RR=0.79 (2.58, 0.24). True
.549718. NS benefits
TOTAL chronic diseas- | 66 (100) 344 (100) - -—-
es**
Discussion GP consultation. Other studies in this same type of popu-
Main findings lation have described IR of 8.5% of Long covid-19 [32].
The two main results of our study are: Although, it should be noted that it has been suggested that
1. Having presented moderate-severe severity of primary cases of Long covid-19 are not reported in GP records, and
infection was the main risk factor for developing Long a wide variation has been found in reports of Long covid-19
covid-19, which is consistent with what has been reported prolonged by GP practice. In addition to issues related to
by other authors. The incidence of post-Covid-19 symptoms underreporting of diagnoses, there is a strong possibility
is higher among hospitalized than outpatients and in those that physicians are currently underdiagnosing their patients
who had more severe acute illness [29-35,18,36]. Patients with Long covid-19. This could be because patients do not
with severe covid-19 pneumonia were more likely to have present to their GP or because doctors do not know the di-
persistent respiratory abnormalities 10 months after diag- agnosis [13].
nosis than those with moderate disease [37]. Likewise, it
has communicated that burden of symptoms was correlated Comparison with other studies
with the severity of the initial infection [30]. Contrary to the observed variability in reported disease prev-
2. Gross IR in the GP consultation was moderately high, of alence/incidence, Long covid-19 risk factors tend to be fairly
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4% of acute covid-19 cases, and 1.35% of the general pop-
ulation. As has been correctly pointed out, with millions of
people affected by covid-19, even a small percentage who
develop Long-term covid-19 will have a detrimental effect
on public health, and many people will need long-term fol-
low-up and care [38]. The different studies on the frequency
of Long covid-19 give conflicting results. The reasons are
the differences in how the syndrome is defined or diagnosed
and the population from which those cases are studied [39,
40]. Our study was carried out in the population seen in a

consistent: female gender, mean age (35 to 65 years), obesity,
smoking, asthma, general health poor, poor pre-pandemic men-
tal health, and poor sociodemographic factors (socioeconomic

deprivation, ethnicity) [41-44].

Four other factors have been reported that could correlate with
an increased risk of having Long covid-19: the level of SARS-
CoV-2 RNA in the blood early in the infection (an indicator of
viral load), the presence of certain autoantibodies, reactivation
of the Epstein-Barr virus, and having type 2 diabetes [45, 46].
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Likewise, it has been published that low levels of IgM and IgG3
before infection can means a higher risk of Long covid-19 [47-
49].

A wide range of comorbidities have also been associated with
an increased risk of Long covid-19 symptoms, including chronic
obstructive pulmonary disease, benign prostatic hyperplasia, fi-
bromyalgia, anxiety, and depression [44]. In our study, the only
statistically significant comorbidity detected was the diseases of
the Nervous and Senses group.

Data have been published suggesting that the proportion of in-
fected people who develop Long covid-19 is reduced in those
who received the vaccine prior to SARS-CoV-2 infection [50,
51]. In our study, there were more patients vaccinated with Long
covid-19 than in the control group (without Long covid-19),
which could be erroneously interpreted as that vaccination is a
risk factor, and non-vaccination a protective factor. But this data
cannot be interpreted because they are dynamic figures and not
comparable over time (obviously there are more vaccinated as
the vaccination campaign progresses). As the vaccination data
of the controls refers to the moment of acute covid-19, and that
of Long covid-19 refers to the final closing date of the study
follow-up time, the comparisons in our study are not relevant.

It has been hypothesized that the frequency of Long covid-19
could be lower in people infected with the omicron variant than
in those infected with earlier variants [52]. In our study, 52% of
our Long covid-19 cohort presented acute infection during 2021.
In the January 2021 period, the alpha variant predominated, and
from the summer-autumn of 2021 there was a very significant
increase in the delta variant and a significant decrease in the Al-
pha variant. In November 2021 there was an almost total hege-
mony of the circulation of the delta variant with high population
vaccination coverage. Thus, we estimated that 50% of our study
cohort had been infected with alpha or delta variants [17].

Lastly, it is clearly unknown whether acute treatments for
covid-19 affect the probability of developing Long covid-19 (5).
Nirmatrelvir/rinonavir has been suggested that reduce probabili-
ty of developing long covid-19 (53). In any case, in our study, no
patient was treated with antivirals.

Study Strengths and Weaknesses

1. Although registries in general practice are key sources for
morbidity estimates (especially if all people are registered
in a general practice and if the GP is the gatekeeper of
health care and diagnoses from medical specialists and oth-
er health care providers they are also known by the GP), the
results presented probably indicate a “minimal incidence”,
and there is the possibility of underestimating the real inci-
dence, since there are many reasons why patients with per-
sistent symptoms may not attend the public health service,
such as mild symptoms or private medical care.

2. The variants of SARS-CoV-2 associated with Long covid-19
were not determined. Therefore, presence of Long covid-19
cannot be accurately associated with virus variety of acute
onfection.

3. The number of Long covid-19 cases was relatively small.

4. Asymptomatic cases of covid-19 in the acute phase may
have been missed.
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5. The study does not include children.
6. The study has the strength of its longitudinality, characteris-
tic of work of the GP.

Conclusion

In our context of population attended in a GP consultation in
Toledo (Spain), from March 15, 2020 to October 31, 2022, the
incidence of Long covid-19 was moderately high (4% of acute
cases and 1.35% of the general population), and the having pre-
sented moderate-severe severity of primary infection is the main
risk factor for developing it, and to a lesser degree the comor-
bidity of the Nervous and Senses groups. It must be taken into
account that even a moderately high incidence of 4% of Long
covid-19 with respect to large number of patients who have pre-
sented acute covid-19, can represent a significant public health
problem: Extrapolating this figure, it would be 270 cases/20,000
people (population treated at the health center under study),
1,350/100,000 people, and in Toledo province (Spain) it would
be 9,450/700,000 people. This figure is higher than prevalence
of many major chronic diseases in community. This knowledge
should alert the GP to manage comorbidities and risk factors
in acute covid-19, and can serve to outline future health policy
strategies.
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