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Many patients recovering from COVID-19 report persistent symptoms that debilitate their daily activities. Post-COVID-19 
syndrome (PCS) is defined as symptoms lasting more than 12 weeks after the diagnosis of SARS-CoV-2 infection. This 
study aimed to collect the PCS symptoms from a sample of Saudis and residents of the Kingdom. Moreover, the 
predictors of PCS were assessed. One-year post-recovery from acute COVID-19, a trained researcher phoned the 
patients to fill out a short telephone questionnaire. They were questioned regarding the symptoms they had endured for 
more than three months to the end of 1-year post-recovery. Ongoing symptomatic COVID-19 (OSC) symptoms and all 
participants' demographic and baseline clinical data were gathered via a form made on the Survey Monkey website and 
sent via WhatsApp to each patient's phone number (September 2020 to September 2021). Of 158 patients, 112 
participants (70.9%) responded. PCS symptoms occurred in 73.2% of patients. The most frequent PCS symptoms were 
fatigue (37.5%), memory problems and arrhythmia (28.6%), muscle pain and hair loss (25%), sleep problems (21.4%), 
difficulty breathing (20.5%), headache and loss of smell (17.9%), and loss of concentration and bone pain (15.2%). The 
severity of the OSC increased the duration of most PCS symptoms. Furthermore, our investigation discovered that female 
sex, comorbidities, including diabetes and hypertension, long-term oxygen treatment after acute COVID-19, and obesity 
may all have an influence on PCS. In conclusion, the most common PCS symptoms were tiredness, cognitive issues, and 
muscular soreness. PCS predictors were female gender and adiposity.  
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INTRODUCTION 

In March 2020, the World Health Organisation (WHO) 
classified the corona virus disease 2019 (COVID-19) 
outbreak as a pandemic (El-Shitany et al.2021). On May 
2023, following the 15th meeting of the Emergency 
Committee, the WHO declared that the Corona epidemic 
no longer constitutes a public health emergency of 
international concern (PHEIC)—WHO deemed COVID-19 
as a long-standing and chronic health problem (WHO, 
2023). The absence of a PHEIC linked with COVID-19 
does not rule out the possibility that the illness is still 
causing considerable mortality and morbidity, especially 

given the widespread breakout of Omicron (House, 2023). 
In addition to these concerns, many patients recovering 
from acute COVID-19 described continuing symptoms that 
debilitate their daily activities. These patients are believed 
to have "long" or "chronic" COVID-19 disease or some 
form of post-acute COVID-19 syndrome (Nalbandian et 
al.2021). 

Long COVID  guides to persistent symptoms 
succeeding severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection that doesn't relate 
to another diagnosis (Perego et al.2020). This includes the 
National Institute for Health and Care Excellence (NICE) 
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definitions of "ongoing symptomatic COVID-19" (OSC) 
(symptoms continuing 4-12 weeks) and "post-COVID-19 
syndrome" (PCS) (symptoms lasting more than 12 weeks) 
(Sivan and Taylor, 2020), the US Centers for Disease 
Control and Prevention's group of "post-COVID-19 
conditions" (Centers for Disease Control and Prevention 
(US). 2022), and the World Health Organization's "post 
COVID-19 condition" (Soriano et al.2022). 

Acute infection with the SARS-CoV-2 causes various 
symptoms, including fever, generalized weakness, lower 
airway symptoms, and loss of smell that results from 
serious pulmonary damage and acute respiratory distress 
syndrome. It impacts numerous organs, potentially 
resulting in organ damage, particularly in elderly 
individuals and those with particular concurrent illnesses 
(Lake, 2020; Mehta et al.2020; Wu et al.2020). Many 
research and reviews have concentrated on affected 
organs other than the lung, such as brain, cardiac, 
vascular, GIT, renal, and cutaneous symptoms (Zhang et 
al.2020).  

Apart from the acute clinical symptoms, the long-term 
effects of pneumonia have been informed in several 
research centered around persistent post-pneumonia 
declines in quality of life that do not return to baseline 
even after a year and the continued late psychological 
effects (Ahmed et al.2020; Denke et al. 2018; Glick et 
al.2021; Kapfhammer et al.2004). More than 50 symptoms 
of the PCS are reported in published reviews (Ahmad et 
al.2021; Lopez-Leon et al.2021; Michelen et al.2021; 
Moreno-Pérez et al.2021), many of which are 
incapacitating and have a significant detrimental effect on 
mental health and quality of life (Malik et al.2022). 
The most typical signs and symptoms include excessive 
exhaustion, shortness of breath, joint aches, brain fog, 
and mood fluctuations, which may continue after the acute 
manifestation of the illness (Saloner et al.2020). It has 
been shown that symptoms of the PCS might appear in 
clusters. 

This study aimed to describe the long-COVID (> 3 
months) clinical symptoms of COVID-19 survivors for a 
sample of Saudi persons who were infected with the 
SARS-CoV-2 between September 2020 and September 
2021 and were tracked for one year following their initial 
clinical symptoms. 
 
METHODS 

Ethical approval 
This study is a subset of a previous project that was 

authorized by the Saudi Ministry of Health (MOH) 
(Institutional Review Board of Research and Studies 
Department, Jeddah Health Affairs, Saudi Arabia). The 
IRB permission code is A00981.  

Study persons 
One hundred twelve persons who had previously 

contracted SARS-CoV-2 and recovered were included in 

the study. They were classified to 2 groups, mild (57 
patients) and severe (55 patients), based on how severe 
their previous COVID-19 illness had been. According to 
the MOH categorization, patients were classified as mild 
when they merely required supportive treatment or 
monitoring and severe when they needed intervention in 
the intensive care unit (ICU). Patients with mild COVID-19 
condition were sourced from Jeddah, Saudi Arabia's 
COVID-19 isolation facilities. Patients severely infected 
with SARS-CoV-2 have been obtained from several 
hospitals in Jeddah, Saudi Arabia, including the field 
hospital, King Fahd General Hospital, King Abdullah 
Hospital, and East Jeddah General Hospital. Patients 
were recruited between September 2020 and September 
2021.  

Collection of OSC patients symptoms, demographic, 
and baseline clinical data 

In addition to the OSC symptoms, all participants' 
demographic and baseline clinical data (age, gender, 
nationality, weight, height, history of any comorbid 
conditions, COVID-19 vaccination doses, the number of 
COVID-19 infections, ICU admission, and oxygen (O2) 
therapy) were gathered via a form made on the 
SurveyMonkey website and sent via WhatsApp to each 
patient's phone number.  

Collection of PCS symptoms 
One-year post-recovery from COVID-19, the trained 

researchers phoned the patients with their mobile 
numbers and asked them several follow-up questions to 
fill out a short telephone questionnaire. They were 
questioned regarding the symptoms they had endured for 
more than three months up until the end of a year post-
recovery. Interviews were conducted in Arabic or English 
patient's verbal ability.  One of the researchers entered 
the information gathered into an Excel sheet to perform 
the statistics. 

Inclusion criteria 
Polymerase Chain Reaction (PCR)-positive patients 

for corona virus using either oropharyngeal or 
nasopharyngeal swabs participated in the research. All 
patients over the age of 18 were included in the study. 

Exclusion criteria 
Patients who reported no symptoms after three 

months to 1-year of COVID-19 recovery were excluded. 
Patients speaking languages other than Arabic or English 
were excluded.  Those who did not answer the 
phone were also excluded. 

Statistics 
All demographic, baseline clinical data and OSC and 

PCS symptoms were subjected to descriptive statistics, 
and the results were presented as frequency (number and 
percentage) or mean ± SEM. The frequencies of the mild 
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and severe COVID-19 groups were compared using the 
Chi-squared test. For comparisons of means between the 
COVID-19 mild and severe groups, we adopted the 
unpaired student-t test. For comparisons of means of the 
same COVID-19 group OSC and PCS symptoms, we 
adopted the paired student-t test. The ANOVA test was 
used to compare the means of OSC and PCS symptoms 
in different blood grouping patients. Pearson correlation 
was also performed. GraphPad Prism version 5.00 for 
Windows, GraphPad Software, San Diego, California, 
USA, was used for statistics. The level of significance was 
set at p˂0.05. Graphs were built using Microsoft EXCEL 
2013. The odd ratios and 95% CI were analysed online via 
the Odds Ratio Calculator (gigacalculator.com). 
 
RESULTS 
 
Demographic and clinical data of the included COVID-
19 participants 

One hundred and twelve participants were included in 
the study. They were stratified into two strata based on 
how severe the COVID-19 infection is: mild (n = 57) and 
severe (n = 55) strata. Most participants were Saudi 
persons: mild cases (64.9%) and severe cases (56.4%). 
Male patients accounted for 75% of the study sample 
(90.9% of the severe COVID-19 stratum and 59.6% of the 
mild COVID-19 stratum; p˂0.001, chi-square test). The 
mean age of the sample was 42.5 ± 1.4 years: mild cases 
(35.5 ± 1.9) and severe cases (49.8 ± 1.5) (p˂0.0001, 
unpaired t-test). The mean BMI of the sample was 29.5 ± 
0.9: mild cases (26.3 ± 0.8) and severe cases (31.8 ± 1.3) 
(p˂0.01, unpaired t-test). Pre-existing comorbidities were 
present in 77 patients (68.8%), with diabetes being the 
most frequent (28.6%), followed by hypertension (19.6%), 
bronchial asthma (7.1%), and others (13.4%). In the mild 
stratum, 10.5% of the cases had diabetes, 8.8% had 
hypertension, and 1.8% had bronchial asthma. In the 
severe stratum, 47.3% of the cases had diabetes, 30.9% 
had hypertension, and 12.7% had bronchial asthma. The 
majority of the subjects had received SARS-CoV2 
vaccinations (57.1% received one dose, and 38.4% 
received two doses). During the one-year follow-up period, 
most individuals (95.5%) had once been infected with 
SARS-CoV2.Only around one-fifth of the hospitalised 
individuals received treatment in the ICU (15.2%); they 
constituted about one-third of the severe cases (30.9%). 
The mean length of stay in the ICU was 4.3 ± 1.8 days. Of 
the study sample, 49.1% of the patients required oxygen 
therapy; they constituted 100% of the severe cases. The 
mean length of oxygen therapy was 12.02 ± 2.0 days 
(Table 1). 

The frequency of patients with PCS symptoms 
One year after the onset of COVID-19 infection, only 

26.8% of the study sample was completely free of 
symptoms. On the other hand, 73.2% of the samples 
showed symptoms beyond 12 weeks after corona virus 
infection.   

In 112 patients (sample size), the % of patients who 
showed PCS symptoms were as follows: 37.5% fatigue, 
28.6% memory problems and arrhythmia, 25% muscle 
pain and hair loss, 21.4% sleep problems, 20.5% difficulty 
breathing, 17.9% headache and loss of smell, 15.2% loss 
of concentration and bone pain, 12.5% skin rash, 11.6% 
urine color change, 10.7% loss of taste, 6.3% 
constipation, 5.4% burning on urination, 4.5% mouth ulcer 
and hypertension, 3.6% cough and sexual health problem, 
2.7% diarrhea, 1.8% sweating, dry eye, and lung fibrosis, 
0.9% amenorrhea, anxiety, hyperglycemia, chest pain, 
kidney failure, enlarged heart, and brain stroke has 
(Figure. 1). 

The frequencies of patients who had PCS symptoms 
in the mild and the severe COVID-19 groups  

One year after the onset of COVID-19 infection, 
21.8% of the severe COVID-19 group were completely 
free of symptoms compared to 31.6% of the mild COVID-
19 group (12 severe (n=55) and 18 mild (n=57)). On the 
other hand, 78.2% of the severe COVID-19 group 
reported PCS symptoms compared to 68.4% of the mild 
group. No statistically significant differences were found 
concern in the frequency of patients complaining of 
different PCS symptoms between the severe and mild 
COVID-19 groups (chi-square test, p˂0.05) (Figure. 2). 

Concerning the severe COVID-19 group, the % of 
patients complaining PCS symptoms were as follows: 
fatigue (42.9 %), muscle pain (32.1%), arrhythmia 
(30.4%), memory problems (28.6%), sleep problems 
(26.8%), hair loss (25%), difficulty breathing and bone 
pain (21.4%), headache and loss of concentration 
(16.1%), skin rash and urine color change (14.3%), loss of 
smell (12.5%), loss of taste, constipation, and burning on 
urination (8.9%), hypertension and sexual health problem 
(7.1%), cough, and mouth ulcer (5.4%), sweating, dry eye, 
and lung fibrosis (3.6%), diarrhea, anxiety, kidney failure, 
enlarged heart, and brain stroke (1.8%) (Figure. 2). 

Concerning the mild COVID-19 group, the % of 
patients complaining PCS symptoms were as follows: 
fatigue (31.6 %), memory problems (28.1%), arrhythmia 
(26.3%), hair loss (24.6%), loss of smell (22.8%), difficulty 
breathing and headache (19.3%), muscle pain (17.5%), 
sleep problems (15.8%), loss of concentration (14.0%), 
loss of taste (12.3%), skin rash (10.5%), bone pain and 
urine colour change (8.8%), constipation, diarrhea, and 
mouth ulcer (3.5%), burning on urination, hypertension, 
cough, chest pain, and amenorrhea (Figure. 2). 
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Table 1: Demographic data of the included COVID-19 participants 
 

 
Overall 
(n=112) 

Mild Cases 
(n=57) 

Severe Cases (n=55) P-value 

Age ( year) (mean ± SEM) 42.5 ± 1.4 35.5 ± 1.9 49.8 ± 1.5 < 0.0001 

Gender 

Male 84 (75%) 34 (59.6%) 50 (90.9%) 
0.0002 

Female 28 (25%) 23 (40.4%) 5 (9.1%) 

Nationality 

Saudi 68 (60.7%) 37 (64.9%) 31 (56.4%) 
0.9882 

None-Saudi 44 (39.3%) 20 (35.1%) 24 (43.6%) 

BMI (mean ± SEM) 29.5 ± 0.9 26.3 ± 0.8 31.8 ± 1.3 0.0011 

Comorbidities 

Diabetes 32(28.6%) 6 (10.5%) 26 (47.3%) 

0.0554 
Hypertension 22 (19.6%) 5 (8.8%) 17 (30.9%) 

Bronchial asthma 8 (7.1%) 1 (1.8%) 7 (12.7%) 

Others 15 (13.4%) 8 (14.0%) 7 (12.7%) 

COVID-19 vaccination doses 

None 5 (4.5%) 2 (3.5%) 3 (5.4%) 

0.8824 One 64 (57.1%) 33 (57.9%) 31 (56.4%) 

Two 43 (38.4%) 22 (38.6%) 21 (38.2%) 

The number of COVID-19 infections 

Once 107 (95.5%) 54 (94.7%) 53 (96.4%) 

0.3726 Twice 4 (3.6%) 3 (5.3%) 1 (1.8%) 

Thrice 1 (0.9%) 0 (0%) 1 (1.8%) 

ICU admission 

Patients frequency 17 (15.2%) - 17 (30.9%)  

ICU period length (day) 
(mean ± SEM) 

4.3 ± 1.8 - 4.3 ± 1.8  

Oxygen (O2) therapy 

Patients frequency 55 (49.1%) 0 (0%) 55 (100%)  

O2 period length (day)  - 12.02 ± 2.0  

Data were presented as frequency (n) and percentage (%). Comparison between means was made by calculating 
unpaired student t-tests. Frequencies were compared by calculating the chi-square test. Data were considered 

significantly differ at p˂0.05. 
 

 
Figure 1: The frequency (%) of patients who showed post-COVID-19 syndrome (PCS) symptoms (symptoms 

beyond 12 weeks of coronavirus infection). 
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Figure 2: The frequencies of patients with post-COVID-19 syndrome (PCS) symptoms in the mild and severe 

COVID-19 groups.  
 

 
Figure 3: Mean duration (day) of post–COVID-19 (PCS) symptoms in the mild and severe groups. Patients were 
followed for one year post the onset of acute coronavirus infection. *significant difference from the corresponding group 

(unpaired t-test, p˂0.05). 

Comparison between the mean duration of PCS 
symptoms between the mild and the severe groups  

Concerning the severe COVID-19 group, the 
symptoms that persisted for a mean duration of 3 months 
and longer were memory problems (106 days), arrhythmia 
and fatigue (101 days), and muscle pain (98 days) 
(Figure. 3). 

Concerning the mild COVID-19 group, the symptoms 
that persisted for a mean duration of 3 months and longer 
were arrhythmia and fatigue (111days) (Figure. 3). 

 

In the severe group, there were significantly longer 
mean durations of PCS symptoms concerning memory 
problems, muscle pain, bone pain (all unpaired t-test, 
p˂0.05), anxiety, sweating, dry eyes, sexual health 
problems, lung fibrosis, kidney failure, enlarged heart, and 
brain stroke compared to the mild group (unpaired t-test, 
p˂0.0001). While in the mild group, there were 
significantly longer mean durations of PCS symptoms 
concerning chest pain and amenorrhea compared to the 
severe group (unpaired t-test, p˂0.0001) (Figure. 3). 
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Comparison between frequencies of the OSC and PCS 
symptoms in the mild and the severe groups 

Figure 4 showed that in the mild COVID-19 group, the 
number of PCS symptoms was significantly lower than 
that of OSC symptoms (paired student t-test, p˂0.05). In 
contrast, there were no changes in the frequency of OSC 
and PCS symptoms in the severe COVID-19 group 
(paired student t-test, p=0.2652). 

 
Figure 4: Comparison between frequencies of the 
ongoing (OSC) and post-COVID-12 (PCS) symptoms in 
the mild and the severe groups. Data were presented 
as mean ± SEM. *Significant difference between OSC and 
PCS symptoms of the same group (paired student t-test, 
p˂0.05). 

Comparison between frequencies of the OSC and PCS 
symptoms in male and female patients 

Figure 5 demonstrated no changes in the number of 
COVID-19 symptoms between male and female patients 
concerning OCS symptoms (unpaired student t-test, 
p=0.3972). However, the frequency of PCS symptoms 
was significantly lower in males than in females (unpaired 
student t-test, p˂0.05). 

 
Figure 5: Comparison between frequencies of the 
ongoing (OSC) and post-COVID-12 (PCS) symptoms in 
male and female patients. Data were presented as mean 
± SEM. *Significant difference between male and female 

PCS symptoms (unpaired student t test, p˂ 0.05). 

Comparison between frequencies of the OSC and PCS 
symptoms in different blood grouping patients 

Figure 6 demonstrated no significant difference in the 
frequency of OSC and PCS symptoms among the 
different blood groups (O, A, B, and AB) (ANOVA test, 
p=0.9992). 

 
Figure 6: Comparison between frequencies of the 
OSC and PCS symptoms in different blood grouping 
patients. Data were presented as mean ± SEM.  

Correlation between ages and number of PCS 
symptoms in the entire study population 

Figure 7 demonstrated no significant correlation 
between ages (year) and the frequency of PCS symptoms 
among the entire study population (Pearson r=0.07686, 
p=0.4164). 

 
Figure 7: Correlation between ages and number of 
PCS symptoms in the entire study population. Pearson 
r=0.07686, p=0.4164.  

Correlation between BMI and number of PCS 
symptoms in the entire study population 

Figure 8 showed a significant positive relationship 
between BMI and the frequency of PCS symptoms among 
the entire study population (Pearson r= 0.2001, p˂0.05). 



Alwafi et al.                                                                                                               Prevalence of Post-COVID-19 Syndrome 

 

Bioscience Research, 2024 volume 21(1): 14-28                                                                     20 

 

 

 
Figure 8: Correlation between BMI and number of PCS 
symptoms in the entire study population. Pearson 
r=0.2001, p˂0.05. BMI: Body mass index. 

Correlation between ICU period length and frequency 
of PCS symptoms in the severe group 

Figure 9 demonstrated no significant correlation 
between ICU period length and the frequency of PCS 
symptoms among the severe COVID-19 group (Pearson 
r= 0.1598, p=0.2437). 

 
Figure 9: Correlation between ICU period length and 
the frequency of PCS symptoms in the severe group. 
Pearson r=0.1598, p=0.2437. ICU: Intensive care unit. 

Correlation between O2 therapy period length and 
frequency of PCS symptoms in the severe group 

Figure 10 demonstrated a significant positive 
correlation between O2 therapy period length and the 
frequency of PCS symptoms among the severe COVID-19 
group (Pearson r= 0.3860, p˂0.01). 

 
Figure 10: Correlation between O2 period length and 
the frequency of PCS symptoms in the severe group. 
Pearson r=0.3860, p=0.01. O2: Oxygen. 

Predictors of PCS symptoms  
The results showed that co morbidities increased the 

risk of PCS symptoms one year after the onset of corona 
virus infection (odd ratio, 2.29; 95% CI [1.005, 5.203]; 
p=0.024275). Diabetes increased the risk of PCS 
symptoms one year after the onset of corona virus 
infection (odd ratio, 2.35; 95% CI [0.922, 5.997]; 
p=0.036736). Also, hypertension increased the risk of 
PCS symptoms one year after the onset of corona virus 
infection (odd ratio, 5.4; 95% CI [1.648, 17.694]; 
p=0.002676). In contrast, bronchial asthma did not affect 
the risk of PCS symptoms one year after the onset of 
corona virus infection (odd ratio, 1.089744; 95% CI [0.244, 
4.861]; p=0.455152). 

The gender differences did not affect the risk of PCS 
symptoms one year after the onset of coronavirus 
infection (odd ratio, 0.667224; 95% CI [0.254, 1.751]; 
p=0.205553).  

Also, the ABO blood groups did not affect the risk of 
PCS symptoms one year after the onset of coronavirus 
infection: for blood group O (odd ratio, 0.545455; 95% CI 
[0.226, 1.319]; p=0.089189), for blood group A, (odd ratio, 
1.25; 95% CI [0.464, 3.368]; p=0.329525), for blood group 
B (odd ratio, 2.066667; 95% CI [0.647, +∞]; p=0.152037), 
and blood group AB (odd ratio, 1.941176; 95% CI [0.194, 
19.461]; p=0.286387).  

The severity of coronavirus infection did not affect the 
risk of PCS symptoms one year after the onset of 
coronavirus infection (odd ratio, 1.532143; 95% CI [0.696, 
3.373]; p=0.144682).  
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Table 2: Comparison between Post-COVID-19 (PCS) symptoms gathered from several published studies 

Serial Reference The country 
Number of 

patients 
Patients 

characteristics 
Duration of follow 

up 
PCS symptoms 

% of 
patients 

free of PCS 
symptoms 

Effect of gender, 
comorbidities, O2 therapy 
duration, disease severity, 

and ICU admission on 
PCS symptoms 

1 
(Gautam et al. 

2022) 
United Kingdom 200 patients 

Severe COVID-19 
infection 

4–7 months from 
disease onset 

Dyspnea (63.2%), severe 
tiredness (53.5%), limited mobility 

(37.5%), and pain (36.8%) 
----------- ----------- 

2 
(Seeble et al. 

2022) 
Germany 96 patients 

15 mild, 53 
moderate, 24 

severe, and 4 critical 

5–12 months from 
disease onset 

Impaired exercise ability (56.3%), 
tiredness (53.1%), breathlessness 

(37.5%), and difficulties with 
attention (39.6%), word finding 
(32.3%), and sleeping (26.0%) 

At 12 
months 
22.9% 

Females ˃ male in 
neurocognitive symptoms 

3 
(Aranda et al. 

2022) 
Spain 150 patients 

COVID-19 patients 
who had been 

hospitalized until 
15th April 2020 

12 months after 
hospital discharge 

Breathlessness (62%), arthralgia 
(47%), paresthesia (42%), decline 

in memory (41%), and fatigue 
(40%) 

At 12 
months 20% 

Female sex and COPD 
increase the chance of 

persistent dyspnea 

4 
(Fernández-De-
las-peñas et al. 

2022) 
Spain 614 patients 

201 patients infected 
with the Wuhan 

variant (Wv), 211 
with the Alpha 

variant (Av) and 202 
with Delta 

variant (Dv) 

6 months after 
hospitalization 

Fatigue (68% Wv, 72% Av, and 
76% Dv), breathlessness (29% 
Wv, 14% Av, and 13% Dv); hair 

loss (29% Wv, 16% Av, and 36% 
Dv); memory loss (19% Wv, 18% 

Av, and 18% Dv) 

----------- ----------- 

5 
(Meije et al. 

2021) 
Spain 302 patients 

Patients who were 
discharged after 

hospitalization for 
COVID-19 

7 months after 
discharge 

Fatigue (26.5%), neurological 
illnesses (17.7%), 

anxiety (49.3%), breathing 
difficulties, loss of taste, and loss 

of smell (10% for all) 

50% ----------- 

6 
(Fang et al. 

2022) 
China 1233 patients 

Older COVID-19 
patients 

12 months (Mar 1, 
2021 and Mar 20, 

2021) 

Asthenia (32.4%), sweating 
(20.0%), breathlessness (15.8%), 
psychological distress (11.4%), 
muscle pain (9.0%), and cough 

(5.8%) 

----------- 
Severity was correlated to 

risk of PCS symptoms 

7 
(Wanga et al. 

2021) 
USA 698 patients 

Positive SARS-CoV-
2 test result (698), 
and negative test 

result (2,437) 

Symptoms lasted 
more than 4 weeks 
after COVID-19 test 

Asthenia (22.5%), altered scent 
and dysgeusia (17.3%), 

breathlessness (15.5%), cough 
(14.5%), and headache (13.8%) 

33% ----------- 

8 
(Kamal et al. 

2021) 
Egypt 287 patients 

Survivors from 
COVID-19 

----------- 

Fatigue  (72.8%), anxiety (38%), 
joints pain (31.4%), headache 
(28.9%), chest pain (28.9%), 

dementia (28.6%), depression 
(28.6%), and dyspnea (28.2) 

10.8% of the 
patients 

The severity of PCS 
symptoms depends on OSC 

symptoms severity 
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9 
(Samannodi et 

al. 2022) 
Saudi Arabia 7520 patients 

Recovered from 
COVID-19 

6 weeks–6 months 
(38.8%), and 4–6 
weeks (35.5%) 

Respiratory symptoms (67.0%), 
nervous system symptoms 

(28.6%), psychological problems 
(25.9%), and skin problems 

(17.5%) 

64% 
Age, gender, and 

comorbidities were linked to 
long-term PCS symptoms 

10 
(Tleyjeh et al. 

2021) 
Saudi Arabia 222 patients 

Survivors from 
COVID-19 

6 weeks–6 months 
post hospital 

discharge 

Dyspnoea (40.1%), cough (27.5%) 
and asthenia (29.7%) 

43.7% 

Feminine gender, 
hypertension, and 

hospitalization length were 
linked to long-term PCS 

symptoms 

11 
(Garrigues et al. 

2020) 
France 120 patients 

Recovered from 
COVID-19 

˃ 100 days post 
hospital discharge 

Fatigue (55%), breathlessness 
(42%), loss of memory (34%), 
concentration (28%) and sleep 

problems (30.8%) 

----------- 
ICU admission didn't affect 

PCS symptoms 

  



Alwafi et al.                                                                                                               Prevalence of Post-COVID-19 Syndrome 

 

Bioscience Research, 2024 volume 21(1): 14-28                                                                     23 

 

DISCUSSION 
As far as we know this study is the first in Saudi 

Arabia that follows COVID-19 patients for a year following 
recovery to assess the PCS symptoms and compare them 
with the OSC symptoms of the acute phase of infection 
previously collected by our research group. It is one of the 
longest PCS follow-ups yet published. The study tracked 
the same patients from when they were infected until one 
year later. 73.2% of the samples had symptoms over 12 
weeks after SARS-CoV-2 infection. Fatigue, memory 
issues, arrhythmia, muscle pain, hair loss, sleep problems, 
difficulty breathing, headache, loss of smell, loss of 
concentration, and bone pain were the main symptoms 
that persisted with the study participants three months to a 
year after COVID-19 recovery. There was no significant 
difference in the frequency of patients reporting PCS 
symptoms between severe and mild COVID-19 groups. 
Concerning the severe COVID-19 group, the symptoms 
that persisted for a mean duration of 3 months and longer 
were memory problems, arrhythmia, fatigue, and muscle 
pain compared to arrhythmia and fatigue in the mild 
COVID-19 group. Concerning most PCS symptoms 
(memory problems, muscle pain, and bone pain), the 
mean duration (day) was significantly rise in the severe 
group compared to the mild group. The number of PCS 
symptoms in the mild COVID-19 group was significantly 
lower than that of OSC symptoms. Besides, the number of 
PCS symptoms was significantly lower in males than in 
females. There was a significant positive correlation 
between O2 therapy period length (day) and BMI and the 
frequency of PCS symptoms among the entire study 
sample. Only the presence of comorbidities (especially 
diabetes and hypertension) increased could predict PCS 
symptoms one year after the onset of COVID-19. 

Evidence suggests that 60% of COVID-19 survivors 
will develop post-infection symptoms at some point within 
the first year (Amdalet al.2021; Fernández-de-las-Peñaset 
al.2021). The long-term outcomes of COVID-19 survivors 
have been documented in numerous recent studies 
conducted in the United Kingdom (Gautam et al.2022), 
Germany (Seeble et al.2022), Spain (Aranda et al.2022; 
Fernández-De-las-peñas et al.2022; Meijeet al.2021), 
China (Fanget al.2022), USA (Wanga et al.2021), Egypt 
(Kamal et al.2021), Saudi Arabia (Samannodi et al.2022; 
Tleyjeh et al.2021), and France (Garrigues et al.2020) 
(Table 2). Mainly, these studies investigated PCS at 
earlier time points after the acute disease symptom 
compared to our study. 

In this part, we will compare our findings to those of 
studies that followed COVID-19 survivors for at least three 
months to a year to gather PCS symptoms. Our finding 
(fatigue (37.5%), memory problems and arrhythmia 
(28.6%),  muscle pain and hair loss (25%), sleep problems 
(21.4%), difficulty breathing (20.5%), headache and loss 
of smell (17.9%), loss of concentration and  bone pain 
(15.2%), skin rash (12.5%), urine color change (11.6%), 
loss of taste (10.7%),  constipation (6.3%), burning on 

urination (5.4%), mouth ulcer and hypertension (4.5%), 
cough and sexual health problem (3.6%), diarrhea (2.7%), 
sweeting, dry eye, and lung fibrosis (1.8%), amenorrhea, 
anxiety, hyperglycemia, chest pain, kidney failure, 
enlarged heart, and brain stroke (0.9%)) are more or less 
similar to the PCS finding of a German study carried by 
(Seebleet al.2022) (tiredness (53.1%), breathlessness 
(37.5%), and difficulties with attention (39.6%), word 
finding (32.3%), and sleeping (26.0%)), a Spanish study 
carried by (Arandaet al.2022) (breathlessness (62%), 
arthralgia (47%), paresthesia (42%), decline in memory 
(41%), and fatigue (40%)), a Spanish study carried by 
(Meijeet al.2021) (fatigue (26.5%), neurological illnesses 
(17.7%), anxiety (49.3%), breathing difficulties, loss of 
taste, and loss of smell (10% for all)),a Chinese study 
carried by (Fanget al.2022) (fatigue (32.4%), sweating 
(20.0%), breathlessness (15.8%), psychological distress 
(11.4%), muscle pain (9.0%), and cough (5.8%)), and a 
French study carried by (Garrigueset al.2020) (fatigue 
(55%), breathlessness (42%), loss of memory (34%), 
concentration (28%) and sleep problems (30.8%)). 

Our findings revealed no statistically significant 
difference between the severe and mild groups in the 
number of patients reporting different PCS symptoms.  
Also, our results revealed that the risk of PCS symptoms 
one year after the onset of COVID-19 was unaffected by 
the severity of COVID-19 infection (odd ratio, 1.532143; 
95% CI [0.696, 3.373]; p=0.144682). Only our results 
indicated that the severity of OSC symptoms may 
increase the mean duration of PCS symptoms. Besides, 
our results showed that, only in the mild COVID-19 group, 
the number of PCS symptoms was significantly lower than 
that of OSC symptoms. Conversely, the results of (Fanget 
al.2022) showed that COVID-19 severity during 
hospitalization (odd ratio, 1.46; 95% CI [1.15, 1.84]; 
p=0.002) was independently associated with the risk of 
PCS symptoms. Also, (Kamalet al.2021) showed that the 
severity of SARS-CoV-2 infectionwas connected to the 
severity of PCS symptoms. The disparity in findings 
between our study and (Kamalet al.2021)'s study is due to 
the difference in the timing of PCS symptoms collection, 
as the exact timing was not mentioned in (Kamalet 
al.2021) 's study. Likewise, (Fanget al.2022)'s study varied 
from our study in that it included elderly patients (above 60 
years old), whereas the mean age in our sample was 42.5 
± 1.4. 

Our results also reported that hair loss was noted by 
25% of the patients, which is similar to (Garrigueset 
al.2020) findings (hair loss reported by 20% of the 
patients) and (Turkmenet al.2020) findings (telogen 
effluvium was reported by 27.9% of the patients). Hair 
loss might be due to telogen effluvium caused by a viral 
illness and/or physical and psychological stress from 
hospital admission and getting infected with SARS-CoV-2 
(Turkmenet al.2020). Furthermore, the current findings 
revealed that memory issues, arrhythmia, and fatigue 
were the most often reported persisting symptoms after a 
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mean of more than 100 days. These findings were similar 
to (Garrigues et al.2020), which revealed that the most 
often reported persisting symptoms after a mean of 111 
days were fatigue, breathing difficulties, loss of memory, 
and concentration and sleep difficulties. As a result, the 
care of mental health problems should be improved via a 
multidisciplinary strategy mixed with rehabilitation for a 
long time (Kamal et al.2021). 

Similarly, our results PCS symptoms included more 
serious illnesses such as stroke, renal failure, pulmonary 
fibrosis (Kamal et al.2021), arrhythmia and myocardial 
hypertrophy. Data acquired from COVID-19 patients with 
heart affected indicate permanent structural and functional 
alteration, including chronic myocardial fibrosis and 
oedema. At the same time, the left ventricle is enlarged, 
with a lower ejection fraction and new-onset arrhythmias 
(Siripanthong et al.2022).  

Against the findings of (Díaz-Salazaret al.2022)our 
findings revealed no significant variation in the prevalence 
of PCS symptoms between the various blood types (O, A, 
B, and AB) patients. Moreover, our results showed that 
the ABO blood groups did not affect the risk of PCS 
symptoms one year after the onset of COVID-19: for blood 
group O (odd ratio=0.545455; [95% CI: 0.226-1.319]; 
p=0.089189). (Díaz-Salazar et al.2022) observed that 
group O had a higher number of PCS symptoms 
compared to the non-O group. They also documented that 
individuals in the O group had a higher risk of PCS 
symptoms than non-O patients (adjusted odd ratio=6.25; 
[95% CI: 1.6-23]; p=0.007).   

Our results presented that the number of PCS 
symptoms was significantly lower in men than in women. 
Gender differences have been connected to PCS 
symptoms, as previously stated (Peghin et al.2021). 
Consistent with prior research, the number of PCS 
symptoms was considerably lower in men than in 
womenin our sample (Pazukhina et al. 2022; Peghin et 
al.2021; Samannodi et al.2022).Furthermore, the number 
of acute COVID-19 symptoms is a risk factor for acquiring 
PCS disorders (Samannodiet al.2022). Our study showed 
similar findings in the mild COVID-19 group, as the 
number of PCS symptoms was significantly lower than 
that of OSC symptoms. In addition, there were no 
changes in the number of OSC and PCS symptoms in the 
severe COVID-19 group. There has been little research on 
the relationship between the number of acute symptoms 
of SARS-CoV-2 infection and PCS symptoms(Samannodi 
et al.2022). 

Moreover, (Samannodi et al.2022) data showed that 
the length of study in the ICU is essential in developing 
PCS conditions, as previously reported (Halpin et al.2021; 
Moreno-Pérez et al.2021). Conversely, our results showed 
no significant correlation between ICU period length and 
the frequency of PCS symptoms among the severe 
COVID-19 group. 

There was a significant positive correlation between 
O2 therapy period length (day) and BMI and the frequency 

of PCS symptoms among the entire study sample. In 
agree with our finding (Vimercati et al. 2021) reported that 
overweight patients (odd ratio=1.6; [95% CI: 1.05-
2.56]; p=A0.029) had a higher potential for developing 35-
day PCS symptoms. In addition, BMI was linked to an 
increased probability of acquiring PCS symptoms (relative 
risk=1.031; [95% CI: 1.016-1.047 for 1 kg/m2]) (Debskiid et 
al.2022). Only the presence of co morbidities (especially 
diabetes and hypertension) increased could predict PCS 
symptoms one year after the onset of COVID-19. These 
results are consistent with those reported that participants 
with one or more comorbidities may have a higher chance 
to develop PCS symptoms (Samannodi et 
al.2022).Furthermore, these findings are consistent with 
previously established risk variables in multicentre 
observational research (Fernández-De-las-peñas et 
al.2022). Furthermore, many investigations revealed 
comorbidities such as hypertension, diabetes, and asthma 
(Asadi-Pooya et al. 2021; Pazukhina et al.2022; 
Thompson et al.2022). Female genders (Debskiid et al. 
2022; Subramanian et al.2022), being obese, and 
having a wide variety of comorbidities were predictors for 
PCS symptoms (Subramanian et al.2022). 

Study weaknesses   
The limited number of patients (112) included in our 

study. This could be explained as this sample size was 
calculated as optimum for our previously published 
manuscript (Alwafi et al.2022) (158 COVID-19 patients). 
The same patients were followed for one year to collect 
their PCS symptoms (we couldn't communicate with 46 
patients). The study also lacks the non-infected 
comparator group. This could result in an overestimation 
of PCS symptoms. 

Study strength  
We already have data on the patient's OSC symptoms 

during the acute COVID-19. The study followed the 
COVID-19 patients for a year following recovery to assess 
the PCS symptoms and compare them with the OSC 
symptoms of the acute phase of infection. It is one of the 
longest PCS follow-ups yet published. The study tracked 
the same patients from when they were infected until one 
year later. 

CONCLUSION 
In summary, 73.2% of our Saudi samples had 

symptoms more than 3 months following their acute 
SARS-CoV-2 infection. Fatigue, memory issues, 
arrhythmia, muscle pain, hair loss, sleep problems, 
difficulty breathing, headache, loss of smell, loss of 
concentration, and bone pain were the main symptoms 
that persisted with the study participants three months to a 
year after COVID-19 recovery. More serious illnesses, 
such as stroke, renal failure, pulmonary fibrosis, 
arrhythmia and myocardial hypertrophy, were also 
reported. The most often reported persisting symptoms 
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after more than 100 days were memory problems, 
arrhythmia, and fatigue. The severity of the acute COVID-
19 condition increased the duration of most PCS 
symptoms, including memory problems, muscle pain, and 
bone pain. Moreover, our study found that female gender, 
co morbidities, especially diabetes and hypertension, long-
term O2 therapy during acute COVID-19, and obesity may 
play a role in predicting PCS conditions. 
 
CONFLICT OF INTEREST 

The authors declared that present study was 
performed in absence of any conflict of interest. 
 
ACKNOWLEDGEMENT 
We thank the participants who were all contributed 
samples to the study. 
 
AUTHOR CONTRIBUTIONS 

All authors contributed equally to the conception, 
design, data acquisition, analysis, and interpretation. They 
all also made article drafting and revision; agreed to 
submit to the current journal; gave final approval of the 
version to be published and agreed to be accountable for 
all aspects of the work. 
 

Copyrights: © 2024 @ author (s).  
This is an open access article distributed under the terms of 
the Creative Commons Attribution License (CC BY 4.0), which 
permits unrestricted use, distribution, and reproduction in any 
medium, provided the original author(s) and source are 
credited and that the original publication in this journal is 
cited, in accordance with accepted academic practice. No use, 
distribution or reproduction is permitted which does not 
comply with these terms. 
Publisher’s note/Disclaimer  
All claims stated in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, 
or claim that may be made by its manufacturer, is not 
guaranteed or endorsed by the publisher. ISISnet remains 
neutral with regard to jurisdictional claims in published maps 
and institutional affiliations. ISISnet and/or the editor(s) 
disclaim responsibility for any injury to people or property 
resulting from any ideas, methods, instructions or products 
referred to in the content. 
Peer Review: ISISnet follows double blind peer review policy 
and thanks the anonymous reviewer(s) for their contribution 
to the peer review of this article. 
 

 
REFERENCES   
 Ahmad MS, Shaik RA, Ahmad RK, Yusuf M, Khan M, 

Almutairi AB, Alghuyaythat WKZ, Almutairi SB. 
"LONG COVID": an insight. Eur Rev Med Pharmacol 

Sci. 2021; 25(17):5561-5577. doi: 
10.26355/eurrev_202109_26669.  

Ahmed H, Patel K, Greenwood DC, Halpin S, Lewthwaite 
P, Salawu A, Eyre L, Breen A, O'Connor R, Jones A, 
Sivan M. Long-term clinical outcomes in survivors of 
severe acute respiratory syndrome and Middle East 
respiratory syndrome coronavirus outbreaks after 
hospitalisation or ICU admission: A systematic 
review and meta-analysis. J Rehabil Med. 
2020;52(5):jrm00063. doi: 10.2340/16501977-2694.  

Alwafi HA, Ali SS, Kotha SB, Abuljadayel LW, Ibrahim M, 
Elahi IRN, Alwafi HA, Almuhayawi MS, Finkelman 
MD, El-Shitany NA. Elevated Salivary Inflammatory 
Biomarkers are Associated with SARS-CoV-2 
Infection Severity. Can J Infect Dis Med Microbiol. 
2022; 2022:1543918. doi: 10.1155/2022/1543918. 

Amdal CD, Pe M, Falk RS, Piccinin C, Bottomley A, 
Arraras JI, Darlington AS, Hofsø K, Holzner B, 
Jørgensen NMH, Kulis D, Rimehaug SA, Singer S, 
Taylor K, Wheelwright S, Bjordal K. Health-related 
quality of life issues, including symptoms, in patients 
with active COVID-19 or post COVID-19; a 
systematic literature review. Qual Life Res. 2021; 
30(12):3367-3381. doi: 10.1007/s11136-021-02908-
z. 

Aranda J, Oriol I, Feria L, Abelenda G, Rombauts A, 
Simonetti AF, Catalano C, Pallarès N, Martín M, 
Vàzquez N, Vall-Llosera E, Rhyman N, Suárez RC, 
Nogué M, Loureiro-Amigo J, Coloma A, Ceresuela L, 
Carratalà J. Persistent COVID-19 symptoms 1 year 
after hospital discharge: A prospective multicenter 
study. PLoS One. 2022; 17(10):e0275615. doi: 
10.1371/journal.pone.0275615.  

Asadi-Pooya AA, Akbari A, Emami A, Lotfi M, 
Rostamihosseinkhani M, Nemati H, Barzegar Z, 
Kabiri M, Zeraatpisheh Z, Farjoud-Kouhanjani M, 
Jafari A, Sasannia F, Ashrafi S, Nazeri M, Nasiri S, 
Shahisavandi M. Risk Factors Associated with Long 
COVID Syndrome: A Retrospective Study. Iran J 
Med Sci. 2021; 46(6):428-436. doi: 
10.30476/ijms.2021.  

Centers for Disease Control and Prevention (US). “Long 
COVID or Post-COVID Conditions.” CDC. 2022; 
https://www.cdc.gov/coronavirus/2019-ncov/long-
term-effects/index.html (June 13, 2023). 

Debski M, Tsampasian V, Haney S, Blakely K, Weston S, 
Ntatsaki E, Lim M, Madden S, Perperoglou A, 
Vassiliou VS. Post-COVID-19 syndrome risk factors 
and further use of health services in East England. 
PLOS Glob Public Health. 2022; 2(11):e0001188. 
doi: 10.1371/journal.pgph.0001188.   

Denke C, Balzer F, Menk M, Szur S, Brosinsky G, Tafelski 
S, Wernecke KD, Deja M. Long-term sequelae of 
acute respiratory distress syndrome caused by 
severe community-acquired pneumonia: Delirium-
associated cognitive impairment and post-traumatic 
stress disorder. J Int Med Res. 2018; 46(6):2265-

https://creativecommons.org/licenses/by/4.0/


Alwafi et al.                                                                                                               Prevalence of Post-COVID-19 Syndrome 

 

Bioscience Research, 2024 volume 21(1): 14-28                                                                     26 

 

2283. doi: 10.1177/0300060518762040.  
Díaz-Salazar S, Navas R, Sainz-Maza L, Fierro P, 

Maamar M, Artime A, Basterrechea H, Petitta B, Pini 
S, Olmos JM, Ramos C, Pariente E, Hernández JL. 
Blood group O is associated with post-COVID-19 
syndrome in outpatients with a low comorbidity index. 
Infect Dis (Lond). 2022; 54(12):897-908. doi: 
10.1080/23744235.2022.2115548. 

El-Shitany NA, Harakeh S, Badr-Eldin SM, Bagher AM, 
Eid B, Almukadi H, Alghamdi BS, Alahmadi AA, 
Hassan NA, Sindi N, Alghamdi SA, Almohaimeed 
HM, Mohammedsaleh ZM, Al-Shaikh TM, 
Almuhayawi MS, Ali SS, El-Hamamsy M. Minor to 
Moderate Side Effects of Pfizer-BioNTech COVID-19 
Vaccine Among Saudi Residents: A Retrospective 
Cross-Sectional Study. Int J Gen Med. 2021; 
14:1389-1401. doi: 10.2147/IJGM.S310497. 

Fang X, Ming C, Cen Y, Lin H, Zhan K, Yang S, Li L, Cao 
G, Li Q, Ma X. Post-sequelae one year after hospital 
discharge among older COVID-19 patients: A multi-
center prospective cohort study. J Infect. 2022; 
84(2):179-186. doi: 10.1016/j.jinf.2021.12.005.  

Fernández-de-Las-Peñas C, Cancela-Cilleruelo I, 
Rodríguez-Jiménez J, Gómez-Mayordomo V, 
Pellicer-Valero OJ, Martín-Guerrero JD, Hernández-
Barrera V, Arendt-Nielsen L, Torres-Macho J. 
Associated-Onset Symptoms and Post-COVID-19 
Symptoms in Hospitalized COVID-19 Survivors 
Infected with Wuhan, Alpha or Delta SARS-CoV-2 
Variant. Pathogens. 2022; 11(7):725. doi: 
10.3390/pathogens11070725. 

Fernández-de-Las-Peñas C, Palacios-Ceña D, Gómez-
Mayordomo V, Florencio LL, Cuadrado ML, Plaza-
Manzano G, Navarro-Santana M. Prevalence of post-
COVID-19 symptoms in hospitalized and non-
hospitalized COVID-19 survivors: A systematic 
review and meta-analysis. Eur J Intern Med. 2021; 
92:55-70. doi: 10.1016/j.ejim.2021.06.009.   

Garrigues E, Janvier P, Kherabi Y, Le Bot A, Hamon A, 
Gouze H, Doucet L, Berkani S, Oliosi E, Mallart E, 
Corre F, Zarrouk V, Moyer JD, Galy A, Honsel V, 
Fantin B, Nguyen Y. Post-discharge persistent 
symptoms and health-related quality of life after 
hospitalization for COVID-19. J Infect. 2020; 
81(6):e4-e6. doi: 10.1016/j.jinf.2020.08.029. 

Gautam N, Madathil S, Tahani N, Bolton S, Parekh D, 
Stockley J, Goyal S, Qureshi H, Yasmin S, Cooper 
BG, Short J, Geberhiwot T. Medium-Term Outcomes 
in Severely to Critically Ill Patients With Severe Acute 
Respiratory Syndrome Coronavirus 2 Infection. Clin 
Infect Dis. 2022; 74(2):301-308. doi: 
10.1093/cid/ciab341. 

Glick HA, Miyazaki T, Hirano K, Gonzalez E, Jodar L, 
Gessner BD, Isturiz RE, Arguedas A, Kohno S, 
Suaya JA. One-Year Quality of Life Post-Pneumonia 
Diagnosis in Japanese Adults. Clin Infect Dis. 2021; 
73(2):283-290. doi: 10.1093/cid/ciaa595.  

Halpin SJ, McIvor C, Whyatt G, Adams A, Harvey O, 
McLean L, Walshaw C, Kemp S, Corrado J, Singh R, 
Collins T, O'Connor RJ, Sivan M. Postdischarge 
symptoms and rehabilitation needs in survivors of 
COVID-19 infection: A cross-sectional evaluation. J 
Med Virol. 2021; 93(2):1013-1022. doi: 
10.1002/jmv.26368. 

House, Thomas. “Expert Reaction to WHO Declaring That 
COVID-19 Is Now an Established and Ongoing 
Health Issue Which No Longer Constitutes a Public 
Health Emergency of International Concern 
(PHEIC).” Science Media Centre. 2023; 
https://www.sciencemediacentre.org/expert-reaction-
to-who-declaring-that-covid-19-is-now-an-
established-and-ongoing-health-issue-which-no-
longer-constitutes-a-public-health-emergency-of-
international-concern-pheic/ (June 13, 2023). 

Kamal M, Abo Omirah M, Hussein A, Saeed H. 
Assessment and characterisation of post-COVID-19 
manifestations. Int J Clin Pract. 2021; 75(3):e13746. 
doi: 10.1111/ijcp.13746.  

Kapfhammer HP, Rothenhäusler HB, Krauseneck T, Stoll 
C, Schelling G. Posttraumatic stress disorder and 
health-related quality of life in long-term survivors of 
acute respiratory distress syndrome. Am J 
Psychiatry. 2004; 161(1):45-52. doi: 
10.1176/appi.ajp.161.1.45. 

Lake MA. What we know so far: COVID-19 current clinical 
knowledge and research. Clin Med (Lond). 2020; 
20(2):124-127. doi: 10.7861/clinmed.2019-coron.  

Lopez-Leon S, Wegman-Ostrosky T, Perelman C, 
Sepulveda R, Rebolledo PA, Cuapio A, Villapol S. 
More than 50 Long-term effects of COVID-19: a 
systematic review and meta-analysis. medRxiv 
[Preprint]. 2021 Jan 30:2021.01.27.21250617. doi: 
10.1101/2021.01.27.21250617. Update in: Sci Rep. 
2021; 11(1):16144. 

Malik P, Patel K, Pinto C, Jaiswal R, Tirupathi R, Pillai S, 
Patel U. Post-acute COVID-19 syndrome (PCS) and 
health-related quality of life (HRQoL)-A systematic 
review and meta-analysis. J Med Virol. 2022; 
94(1):253-262. doi: 10.1002/jmv.27309.  

Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall 
RS, Manson JJ; HLH Across Speciality 
Collaboration, UK. COVID-19: consider cytokine 
storm syndromes and immunosuppression. Lancet. 
2020 Mar; 395(10229):1033-1034. doi: 
10.1016/S0140-6736(20)30628-0.   

Meije Y, Duarte-Borges A, Sanz X, Clemente M, Ribera A, 
Ortega L, González-Pérez R, Cid R, Pareja J, 
Cantero I, Ariño M, Sagués T, LLaberia J, Ayestarán 
A, Fernández-Hidalgo N, Candás-Estébanez B; 
Hospital de Barcelona COVID-19 team. Long-term 
outcomes of patients following hospitalization for 
coronavirus disease 2019: a prospective 
observational study. Clin Microbiol Infect. 2021; 
27(8):1151-1157. doi: 10.1016/j.cmi.2021.04.002.  



Alwafi et al.                                                                                                               Prevalence of Post-COVID-19 Syndrome 

 

Bioscience Research, 2024 volume 21(1): 14-28                                                                     27 

 

Michelen M, Manoharan L, Elkheir N, Cheng V, Dagens A, 
Hastie C, O'Hara M, Suett J, Dahmash D, Bugaeva 
P, Rigby I, Munblit D, Harriss E, Burls A, Foote C, 
Scott J, Carson G, Olliaro P, Sigfrid L, Stavropoulou 
C. Characterising long COVID: a living systematic 
review. BMJ Glob Health. 2021; 6(9):e005427. doi: 
10.1136/bmjgh-2021-005427. 

Moreno-Pérez O, Merino E, Leon-Ramirez JM, Andres M, 
Ramos JM, Arenas-Jiménez J, Asensio S, Sanchez 
R, Ruiz-Torregrosa P, Galan I, Scholz A, Amo A, 
González-delaAleja P, Boix V, Gil J; COVID19-ALC 
research group. Post-acute COVID-19 syndrome. 
Incidence and risk factors: A Mediterranean cohort 
study. J Infect. 2021; 82(3):378-383. doi: 
10.1016/j.jinf.2021.01.004.  

Nalbandian A, Sehgal K, Gupta A, Madhavan MV, 
McGroder C, Stevens JS, Cook JR, Nordvig AS, 
Shalev D, Sehrawat TS, Ahluwalia N, Bikdeli B, Dietz 
D, Der-Nigoghossian C, Liyanage-Don N, Rosner 
GF, Bernstein EJ, Mohan S, Beckley AA, Seres DS, 
Choueiri TK, Uriel N, Ausiello JC, Accili D, Freedberg 
DE, Baldwin M, Schwartz A, Brodie D, Garcia CK, 
Elkind MSV, Connors JM, Bilezikian JP, Landry DW, 
Wan EY. Post-acute COVID-19 syndrome. Nat Med. 
2021; 27(4):601-615. doi: 10.1038/s41591-021-
01283-z.  

Pazukhina E, Andreeva M, Spiridonova E, Bobkova P, 
Shikhaleva A, El-Taravi Y, Rumyantsev M, Gamirova 
A, Bairashevskaia A, Petrova P, Baimukhambetova 
D, Pikuza M, Abdeeva E, Filippova Y, Deunezhewa 
S, Nekliudov N, Bugaeva P, Bulanov N, Avdeev S, 
Kapustina V, Guekht A, DunnGalvin A, Comberiati P, 
Peroni DG, Apfelbacher C, Genuneit J, Reyes LF, 
Brackel CLH, Fomin V, Svistunov AA, Timashev P, 
Mazankova L, Miroshina A, Samitova E, Borzakova 
S, Bondarenko E, Korsunskiy AA, Carson G, Sigfrid 
L, Scott JT, Greenhawt M, Buonsenso D, Semple 
MG, Warner JO, Olliaro P, Needham DM, Glybochko 
P, Butnaru D, Osmanov IM, Munblit D; Sechenov 
StopCOVID Research Team. Prevalence and risk 
factors of post-COVID-19 condition in adults and 
children at 6 and 12 months after hospital discharge: 
a prospective, cohort study in Moscow (StopCOVID). 
BMC Med. 2022; 20(1):244. doi: 10.1186/s12916-
022-02448-4.  

Peghin M, Palese A, Venturini M, De Martino M, Gerussi 
V, Graziano E, Bontempo G, Marrella F, Tommasini 
A, Fabris M, Curcio F, Isola M, Tascini C. Post-
COVID-19 symptoms 6 months after acute infection 
among hospitalized and non-hospitalized patients. 
Clin Microbiol Infect. 2021; 27(10):1507-1513. doi: 
10.1016/j.cmi.2021.05.033.  

Perego E, Callard F, Stras L., Melville-Jóhannesson B., 
Pope B., Alwan N.A. Why the Patient-Made Term 
'Long Covid' is needed [version 1; peer review: 1 
approved with reservations, 1 not 
approved] Wellcome Open Res. 2020; 39(1):73–97. 

doi: 10.12688/wellcomeopenres.16307.1.  
Carfì A, Bernabei R, Landi F; Gemelli Against COVID-19 

Post-Acute Care Study Group. Persistent Symptoms 
in Patients After Acute COVID-19. JAMA. 2020; 
324(6):603-605. doi: 10.1001/jama.2020.12603. 

Samannodi M, Alwafi H, Naser AY, Al Qurashi AA, Qedair 
JT, Salawati E, Almatrafi MA, Ekram R, Bukhari RI, 
Dahlawi M, Hafiz B, Mandora R, Alsindi RK, Tayeb 
S, Minshawi F. Determinants of Post-COVID-19 
Conditions among SARS-CoV-2-Infected Patients in 
Saudi Arabia: A Web-Based Cross-Sectional Study. 
Diseases. 2022 Aug 23;10(3):55. doi: 
10.3390/diseases10030055.  

Seeßle J, Waterboer T, Hippchen T, Simon J, Kirchner M, 
Lim A, Müller B, Merle U. Persistent Symptoms in 
Adult Patients 1 Year After Coronavirus Disease 
2019 (COVID-19): A Prospective Cohort Study. Clin 
Infect Dis. 2022; 74(7):1191-1198. doi: 
10.1093/cid/ciab611.  

Siripanthong B, Asatryan B, Hanff TC, Chatha SR, Khanji 
MY, Ricci F, Muser D, Ferrari VA, Nazarian S, 
Santangeli P, Deo R, Cooper LT Jr, Mohiddin SA, 
Chahal CAA. The Pathogenesis and Long-Term 
Consequences of COVID-19 Cardiac Injury. JACC 
Basic Transl Sci. 2022; 7(3):294-308. doi: 
10.1016/j.jacbts.2021.10.011.  

Sivan, M, Taylor S. NICE Guideline on Long Covid. BMJ 
(Clinical research ed). 2020; 371:m4938. 
https://www.nice.org.uk/guidance/ng188/ (June 13, 
2023). 

Soriano JB, Murthy S, Marshall JC, Relan P, Diaz JV; 
WHO Clinical Case Definition Working Group on 
Post-COVID-19 Condition. A clinical case definition 
of post-COVID-19 condition by a Delphi consensus. 
Lancet Infect Dis. 2022; 22(4):e102-e107. doi: 
10.1016/S1473-3099(21)00703-9.  

Subramanian A, Nirantharakumar K, Hughes S, Myles P, 
Williams T, Gokhale KM, Taverner T, Chandan JS, 
Brown K, Simms-Williams N, Shah AD, Singh M, 
Kidy F, Okoth K, Hotham R, Bashir N, Cockburn N, 
Lee SI, Turner GM, Gkoutos GV, Aiyegbusi OL, 
McMullan C, Denniston AK, Sapey E, Lord JM, 
Wraith DC, Leggett E, Iles C, Marshall T, Price MJ, 
Marwaha S, Davies EH, Jackson LJ, Matthews KL, 
Camaradou J, Calvert M, Haroon S. Symptoms and 
risk factors for long COVID in non-hospitalized 
adults. Nat Med. 2022; 28(8):1706-1714. doi: 
10.1038/s41591-022-01909-w. 

Thompson EJ, Williams DM, Walker AJ, Mitchell RE, 
Niedzwiedz CL, Yang TC, Huggins CF, Kwong ASF, 
Silverwood RJ, Di Gessa G, Bowyer RCE, 
Northstone K, Hou B, Green MJ, Dodgeon B, Doores 
KJ, Duncan EL, Williams FMK; OpenSAFELY 
Collaborative; Steptoe A, Porteous DJ, McEachan 
RRC, Tomlinson L, Goldacre B, Patalay P, Ploubidis 
GB, Katikireddi SV, Tilling K, Rentsch CT, Timpson 
NJ, Chaturvedi N, Steves CJ. Long COVID burden 



Alwafi et al.                                                                                                               Prevalence of Post-COVID-19 Syndrome 

 

Bioscience Research, 2024 volume 21(1): 14-28                                                                     28 

 

and risk factors in 10 UK longitudinal studies and 
electronic health records. Nat Commun. 2022; 
13(1):3528. doi: 10.1038/s41467-022-30836-0. 

Tleyjeh IM, Saddik B, AlSwaidan N, AlAnazi A, 
Ramakrishnan RK, Alhazmi D, Aloufi A, AlSumait F, 
Berbari E, Halwani R. Prevalence and predictors of 
Post-Acute COVID-19 Syndrome (PACS) after 
hospital discharge: A cohort study with 4 months 
median follow-up. PLoS One. 2021; 
16(12):e0260568. doi: 
10.1371/journal.pone.0260568. 

Turkmen D, Altunisik N, Sener S, Colak C. Evaluation of 
the effects of COVID-19 pandemic on hair diseases 
through a web-based questionnaire. Dermatol Ther. 
2020; 33(6):e13923. doi: 10.1111/dth.13923. 

Vimercati L, De Maria L, Quarato M, Caputi A, Gesualdo 
L, Migliore G, Cavone D, Sponselli S, Pipoli A, 
Inchingolo F, Scarano A, Lorusso F, Stefanizzi P, 
Tafuri S. Association between Long COVID and 
Overweight/Obesity. J Clin Med. 2021; 10(18):4143. 
doi: 10.3390/jcm10184143. 

Wanga V, Chevinsky JR, Dimitrov LV, Gerdes ME, 
Whitfield GP, Bonacci RA, Nji MAM, Hernandez-
Romieu AC, Rogers-Brown JS, McLeod T, 
Rushmore J, Lutfy C, Bushman D, Koumans E, 
Saydah S, Goodman AB, Coleman King SM, 
Jackson BR, Cope JR. Long-Term Symptoms 
Among Adults Tested for SARS-CoV-2 - United 
States, January 2020-April 2021. MMWR Morb 
Mortal Wkly Rep. 2021; 70(36):1235-1241. doi: 
10.15585/mmwr.mm7036a1. 

WHO. Statement on the Fifteenth Meeting of the IHR 
(2005) Emergency Committee on the COVID-19 
Pandemic. 2023; https://www.who.int/news/item/05-
05-2023-statement-on-the-fifteenth-meeting-of-the-
international-health-regulations-(2005)-emergency-
committee-regarding-the-coronavirus-disease-(covid-
19)-pandemic (June 13, 2023). 

Wu D, Wu T, Liu Q, Yang Z. The SARS-CoV-2 outbreak: 
What we know. Int J Infect Dis. 2020; 94:44-48. doi: 
10.1016/j.ijid.2020.03.004. 

Zhang Y, Geng X, Tan Y, Li Q, Xu C, Xu J, Hao L, Zeng Z, 
Luo X, Liu F, Wang H. New understanding of the 
damage of SARS-CoV-2 infection outside the 
respiratory system. Biomed Pharmacother. 2020; 
127:110195. doi: 10.1016/j.biopha.2020.110195. 

 
 


