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Post-COVID-19 syndrome: nature of symptoms and associated factors
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Abstract

Aim Post-COVID-19 syndrome is defined as continuous symptoms related to SARS-CoV-2 infection, which can persist
for several weeks or months. Previous studies identified risk factors associated with post-COVID-19 syndrome, including
female sex, hypertension, and allergic respiratory diseases. This study aims to investigate the frequency of this syndrome
among Arabic patients.

Subject and methods A cross-sectional study was conducted from March to August 2022. The study included 520 Arabic
patients with confirmed COVID-19 diagnosis, who were asked about possible symptoms persisting for >28 days.

Results Twenty-five percent (25%) of the included patients developed post-COVID-19 syndrome. The most common recorded
symptoms were cough (32%), anosmia (32%), fatigue (28%), headache (19%), muscle pain (19%), and shortness of breath
(17%). 1t was found that female sex, hospitalization due to initial COVID-19 infection, and the presence of chronic diseases
were significant risk factors for developing post-COVID-19 syndrome.

Conclusion The study recorded post-COVID-19 syndrome among 25% of Arabic participants. Initial COVID-19 hospitaliza-
tion, initial symptomatic COVID-19, and female sex were significant risk factors for developing post-COVID-19 syndrome.

Keywords Post-COVID-19 syndrome - SARS-CoV-2 - Health issues - Risk factors - Chronic symptoms

Introduction

Post-COVID-19 syndrome is defined as continuous
symptoms related to SARS-CoV-2 infection, which
can persist for several weeks or months (Vehar et al.
2021). Patients with post-COVID-19 syndrome can
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experience multiple symptoms that may affect differ-
ent tissues (Yong 2021). These symptoms may include
fatigue, muscle pain, low-grade fever, cough, shortness
of breath (SOB), chest pain, headache, and cognitive
dysfunction (Raveendran et al. 2021; Greenhalgh et al.
2020; Kohale and Wajpeyi 2021). Numerous factors
have been identified as risk factors for post-COVID-19
syndrome, including female sex, hypertension, and
allergic respiratory diseases (Pazukhina et al. 2022;
Kim et al. 2021).

The prevalence of this condition appears to vary con-
siderably, with different symptoms and definitions aris-
ing. A previous study of over 4000 confirmed COVID-19
patients from the United Kingdom, the United States of
America, and Sweden, reported that 12-16% of patients
had symptoms lasting >28 days (Sudre et al. 2021). Other
studies revealed that fatigue, shortness of breath, insom-
nia, and impaired cognitive skills were frequently reported
3-6 months after SARS-CoV-2 infection. In addition, other
symptoms, including headache, anosmia, and cough, were
reported 6 months after confirmation of COVID-19 (Alko-
daymi et al. 2022).
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In light of the variable symptoms associated with
this syndrome, there may not be single pathogenesis to
explain the condition (Gavrilova et al. 2022; Peluso and
Deeks 2022). A comprehensive review of this syndrome
is important to support these people with appropriate care
and prevent further disease transmission. This study aims
to investigate the frequency of this syndrome among Arabs
with confirmed COVID-19 in Saudi Arabia and explore if
it is possible to predict it early in the disease.

Methodology
Study design, sample size, and study participants

A cross-sectional study was conducted from March to
August 2022 among Arabic COVID-19 patients. The
minimum sample size was calculated using the Cochran
formula (n=722 P*Q/ d2) (Bujang et al. 2018). Where
n=minimum sample size required, Z = standard normal
variable, which is 1.96 at a 95% confidence interval, P is
the hypothesized proportion of post-COVID-19 syndrome
in the population, which is taken as 15% (4), Q=1-P,
d =acceptable margin of error, which is considered as
0.05. Accordingly, we estimated a minimum sample size of
195. The inclusion criteria are Arabic COVID-19 patients
aged >12 years after 28 days of confirmed infection with
SARS-CoV-2.

Data collection

A questionnaire was used to collect data from eligible
COVID-19 patients through a telephone call center pro-
vided by the Saudi Ministry of Health. The questionnaire
was pretested and reviewed for validity (face validity). It
consists of three parts related to the background variables
of the studied subjects, present medical history, and post-
COVID-19 syndrome, including the nature of symptoms
and their severity (Additional file 1). Telephone calls were
made for randomly selected people from a large electronic
file of eligible individuals obtained from the Ministry of
Health (MOH) database. People who accepted to partici-
pate were asked to answer the questionnaire and describe
the existing symptoms to evaluate their severity. When the
symptoms were tolerable and there was no need to visit a
hospital or an emergency department, and daily activity
was either only slightly affected or unaffected, they were
recognized as mild/moderate. In contrast, intolerable symp-
toms requiring hospital or emergency department care and
interfering with daily activity were classified as severe.
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Statistical analysis

Data organization, management, and analysis were performed
using SPSS version 24 software. Background and underlying
conditions associated with the development and the severity of
post-COVID-19 syndrome were studied using odds ratio (OR)
and 95% confidence interval (CI). In addition, Chi-square,
Fisher's exact, and logistic regression tests were performed. A
P value <0.05 was considered statistically significant.

Results

The study included 520 Arabic people previously infected
with COVID-19; 25% of them (N=130) developed post-
COVID-19 syndrome. The most common recorded symp-
toms were cough (N=42 [32%]), anosmia (N=41 [32%]),
fatigue (N=36 [28%]), headache (N=25 [19%]), muscle
pain (N=25 [19%]), arthritis (N=24 [18%]), and short-
ness of breath (N=22 [17%]).

Figure 1 shows the severity of post-COVID-19 syndrome-
related symptoms. Of 130 patients with post-COVID-19 syn-
drome, 50% complained of severe fever and diarrhea. In addi-
tion, severe symptoms of cough, anosmia, bad mood, shortness
of breath, and drowsiness were presented among 30-40% of
those with post-COVID-19 syndrome. Other symptoms,
including headache, fatigue, muscle pain, arthritis, nausea,
vomiting, and insomnia, were usually mild to moderate.

The possible risk factors for developing post-COVID-19
syndrome are summarized in Table 1. Age was not a sig-
nificant risk factor (P> 0.05), while female sex showed an
increased risk of post-COVID-19 syndrome (OR=2.08,
95% CI=1.39-3.11, P<0.01). Regarding underlying factors,
people hospitalized due to severe conditions of COVID-19
were at high risk of COVID-19 syndrome (OR=6.60, 95%
CI=2.60-16.75, P<0.01). In addition, the presence of chronic
diseases and immunodeficiency also increased the risk of
continuous symptoms by 2.3- to 4.4-fold (OR=2.26, 95%
CI=1.43-3.58, P<0.01 and OR=4.38,95% CI=1.37-14.06,
P <0.01, respectively). All symptoms reported by the included
patients during the initial COVID-19 infection were signifi-
cant risk factors for developing post-COVID-19 syndrome
(P<0.05). However, logistic regression only showed initial
hospitalization, initial symptomatic COVID-19, and female
sex as significant risk factors (P <0.01) (Table 2).

Table 3 shows the OR regarding the development of
post-COVID-19 syndrome relative to the symptoms of the
initial COVID-19 infection among studied groups (post-
COVID-19 versus non-post-COVID-19 syndrome). Anos-
mia and shortness of breathing during initial COVID-19
infection increase the risk of developing post-COVID-19
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Fig. 1 Severity of symptoms of post-COVID-19 syndrome among
studied participants. SOB: shortness of breath. *The percentages of
mild/moderate and severe events of each symptom were based on the
frequencies of post-COVID-19 syndrome-related symptoms among
included participants: cough (N=42), anosmia (N=41), fatigue
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(N=36), headache (N=25), muscle pain (N=25), arthritis (N=24),
shortness of breath (N=22), bad mood (N=12), fever (N=12), nau-
sea & vomiting (N=9), insomnia (N=7), drowsiness (N=7), and
diarrhea (N=2)

Table 1 Background and underlying variables associated with post-COVID-19 syndrome among studied participants

Background and underlying variables Post-COVID-19 Non-post- Total OR/Fisher's  95% CI, P

N=130 COVID-19 N=520 exact

N=390

N % N % N %
Age group: 12-27 years 30 23.08 114 29.23 144 27.69 0.73 0.46-1.15,0.18
Age group: 28-50 years 82 63.08 233 59.74 315 60.58 1.15 0.76-1.73,0.25
Age group: >50 years 18 13.85 43 11.03 61 11.73 1.30 0.72-1.34,0.19
Females 71 54.62 143 36.67 214 41.15 2.08 1.39-3.11, <0.01
Chronic diseases 40 30.77 64 16.41 104 20.00 2.26 1.43-3.58, <0.01
Immunodeficiency 7 5.38 5 1.28 12 2.31 4.38 1.37-14.06, <0.05
Diabetes 11 8.46 21 5.38 32 6.15 1.62 0.76-3.47,0.10
Hypertension 11 8.46 16 4.10 27 5.19 2.16 1.0-4.78, <0.05
Asthma 7 5.38 13 3.33 20 3.85 1.65 0.64-4.23,0.15
Allergy 7 5.38 10 2.56 17 3.27 2.16 0.81-5.80, 0.06
Cardiovascular 6 4.62 10 2.56 16 3.08 1.84 0.66-5.16, 0.12
Others 7 5.38 23 5.90 30 5.71 091 0.38-2.17,0.41
Asymptomatic COVID-19 3 2.31 71 18.21 74 14.23 0.11 0.03-0.34, <0.01
Initial symptomatic COVID-19 127 97.69 319 81.79 446 85.77 9.42 2.91-30.46, <0.01
Hospitalized 14 10.77 7 1.79 21 4.04 6.60 2.60-16.75, <0.01
Intensive care 7 5.38 0 0 7 1.35 - < 0.01*
*Fisher's exact performed
syndrome by 2-3-fold (OR=3.10, CI=1.36-7.05, P<0.01,  Discussion

OR=2.16, CI=1.00-4.81, P <0.05, respectively). Other
reported symptoms of the initial COVID-19 infection were
not significant risk factors affecting the development of post-
COVID-19 syndrome (P> 0.05).

The persistence of symptoms related to SARS-CoV-2 infec-
tion is a global public health issue. Most people recovered
from COVID-19 completely within a few days (Catton and
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Table 2 Logistic regression regarding incidence of post-COVID-19
syndrome in the presence of specific factors (sex, immunodeficiency,
initial symptomatic COVID-19, chronic disease, and hospitalization)

Dependent variable: Post-COVID-19 syndrome

Factor Exp(B) 95% CI for Exp(B), P value

Male 0.490 0.321-0.748, <0.01

Immunodeficiency 1.977 0.521-7.500, 0.316

Initial symptomatic 7.729 2.373-25.172, <0.01
COVID-19

Chronic disease 1.606 0.974-2.648, 0.063

Hospitalized 4.370 1.596-11.966, <0.01

Gardner 2022). However, some patients experienced mild
to severe symptoms lasting for >28 days after their initial
recovery (Hull et al. 2022).

Although the UK National Institute for Health and Care
Excellence (NICE) defines post-COVID-19 syndrome as a
disease with symptoms lasting 12 weeks or more (Nguyen
et al. 2022), Mayo Clinic, an American academic medical
center, defines post-COVID-19 syndrome as ongoing or
returning symptoms experienced for >4 weeks after con-
firmed infection with SARS-CoV-2 (Mayo Clinic 2022).

The current study aimed to estimate the prevalence of post-
COVID-19 syndrome (based on the Mayo Clinic definition)
and its associated risk factors among Arabic patients with
COVID-19. It was found that 25% of the studied participants
developed post-COVID-19 syndrome. Other studies conducted
by Augustin et al. and AlRadini et al. found that 28% and 22.5%
of COVID-19 patients in Germany and Saudi Arabia, respec-
tively, had continuous symptoms for more than 4 weeks post-
infection, which are more or less similar to the current study

(Augustin et al. 2021; AlRadini et al. 2022). On the other hand,
Fernandez-de-las-Pefias et al. and Bell et al. showed that 63%
and 69% of Spanish and American people, respectively, com-
plained of post-COVID-19 symptoms 30 days after the infec-
tion (Fernandez-de-Las-Pefias et al. 2021; Bell et al. 2021).
The variation in the prevalence between those studies could be
attributed to the difference in the sample size and genetic vari-
ation between different ethnic groups (Xu et al. 2022).

Although some researchers, including Almasri et al. (2022)
and Sudre et al. (2021), found that increasing age is significantly
correlated with the occurrence of post-COVID-19 syndrome,
the current study did not find this association to be significant.
Concerning sex, our study, along with several other studies, con-
firmed that female sex is a factor that increases the risk of long
COVID-19 symptoms (Fernandez-de-Las-Pefias et al. 2022a;
Yong 2021; Fernandez-de-Las-Pefias et al. 2022b).

More than four studies concluded that initial symptoms
of COVID-19 infection are not significantly associated with
post-COVID-19 syndrome (Townsend et al. 2021; Daraw-
shy et al. 2022; Stengel et al. 2021; Townsend et al. 2020;
Miyazato et al. 2020). However, the current study revealed
that several symptoms, mainly insomnia, drowsiness, and
shortness of breath, are risk factors for long COVID-19
symptoms, with odds ratios >3.

A recent study discussed six subtypes of post-COVID-19
syndrome, including non-severe COVID-19 multi-organ
sequelae (NSC-MOS), pulmonary fibrosis sequelae (PFS),
myalgic encephalomyelitis/chronic fatigue syndrome (ME/
CFS), postural orthostatic tachycardia syndrome (POTYS),
post-intensive care syndrome (PICS), and medical or clinical
sequelae (MCS) (Yong and Liu 2022). However, in the current
study, the researchers could not categorize the included partic-
ipants with post-COVID-19 syndrome into these six subtypes

Table 3 Odds ratio regarding

g Initial COVID symptoms  Post- Non-post- Total OR 95% CL, P
tchgg‘;lv)elfgmem of post- COVID-19  COVID-19  N=520
-19 syndrome rffla.tl.ve N=130 N=390

to the symptoms of the initial

COVID-19 infection among N % N % N %

studied groups (post-COVID-19

vs. non-post-COVID-19 Fever 103 7923 226 5795 329 6327 277 1.73-443,<0.01

syndrome) Headache 82 63.08 161 4128 243 46.73 243 1.161-3.66, <0.01
Fatigue 80 61.54 171 43.85 251 4827 205 1.37-3.08, <0.01
Cough 77 59.23 153 3923 230 4423 225 1.50-3.37,<0.01
Muscle pain 76 5846 126 3231 202 3885 295 1.964.44,<0.01
Anosmia 56 43.08 90 23.08 146 28.08 252  1.66-3.84, <0.01
Arthritis 66 5077 109 2795 175 33.65 266 1.77-4.00, <0.01
Shortness of breath 49 37.69 57 1462 106 20.38 3.53 2.25-5.56, <0.01
Diarrhea 16 1231 28 7.18 44 8.46 1.81  0.95-3.47, <0.05
Nausea/vomiting 18 13.85 32 8.21 50 9.62 1.80  0.97-3.33, <0.05
Insomnia 23 17.69 14 3.59 37 7.12 577 2.87-11.61, <0.01
Bad mood 14 10.77 21 5.38 35 6.73 2.12 1.05-4.30, <0.05
Drowsiness 13 10.00 8 2.05 21 4.04 531  2.15-13.11, <0.01
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due to the lack of objective data and complete medical evalua-
tion. In addition, this study did not assess the quality of life of
patients with post-COVID-19 syndrome, while several other
studies have discussed this issue.

Four studies evaluated and followed up on the quality of life
of people with persistent COVID-19 symptoms using the Euro-
Qol visual analog scale (EQ-VAS) and EuroQoL 5-dimensions
5-level scale (EQ-5D-5L) (Halpin et al. 2021; Taboada et al.
2021; Jacobs et al. 2020; Carfi et al. 2020). The prevalence of
poor quality of life revealed by these studies ranged from 23%
to 67%. Another four studies conducted by Mandal et al. (2021),
Huang et al. (2021), Garrigues et al. (2020), and Moreno-Pérez
et al. (2021) showed that the mean values for EQ-VAS among
included participants with post-COVID-19 symptoms ranged
from 70 to 90. Based on these eight studies, many people with
persistent symptoms could have acceptable quality of life, and
several minor symptoms might be tolerable and not affect the
day’s activities. Nevertheless, Malik et al. (2022) revealed that
long-lasting fatigue and intensive care admission after COVID-
19 recovery were strongly associated with poor quality of life.

In summary, this study recorded post-COVID-19 syndrome in
25% of the studied Arabic participants. Initial COVID-19 hospi-
talization, initial symptomatic COVID-19, and female sex were
significant risk factors for developing post-COVID-19 syndrome.

Limitations

The current study has several limitations, including the
cross-sectional study design with the subjective assessment
of symptoms, which could be associated with recall bias
or underestimating symptoms. In addition, the correlation
between the development of the syndrome and the history
of COVID-19 vaccination and laboratory values relative to
COVID-19 were not evaluated. Furthermore, several associ-
ated factors discussed in this study had small effect sizes.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10389-022-01802-3.
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