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Abstract

Background: The struggle against COVID-19 does not halt with diagnosing and treating acute disease. Survivors of COVID-19 expe-
rience unfamiliar medium and long-term health consequences known as Post COVID-19 syndrome whose management remains a

clinical challenge, as there are no evidence-based international guidelines to follow at the time of writing.

Objective: To determine the incidence of symptoms, demographic associations, and risk factors for the occurrence of the post-
COVID-19 syndrome in a cohort in the period from January 2021 to December 2021.

Methods: an observational cross-sectional study on Egyptian subjects post infection with coronavirus (SARS-CoV 2) from different

geographical areas in Egypt who replied to an online survey about post-COVID syndrome.

Results: 418 Egyptian subjects included in the study from 5 Egyptian governorates, divided into group 1 (222) subjects who had
post-COVID syndrome (PCS), and group 2 included 196 subjects who did not. The mean age was 37.45 * 10.19 years. Post-viral fa-
tigue was the most prevalent feature (139 (62.6%)) Psychological problems as depression and anxiety (14 (6.3%)) and exertional
dyspnea (119 (53.6%)), while symptoms contribute to less than 2%, are anosmia, ageusia and skin rash. The mean duration of PCS

symptoms was 6.16 + 1.03 weeks. being less severe in subjects treated at home and worse in those treated in ICU.

Conclusion: We should consider prioritizing follow-up care for post-COVID infected subjects who develop the highest-burden of

ongoing overlapping symptoms of post severe COVID-19 syndrome.
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Introduction

Post-acute covid-19 (“long covid”) is a multisystem syndrome, sometimes arising after a relatively mild acute disease [1]. Post-acute

covid-19 is defined as continuing beyond four weeks from the onset of the first symptoms [2].

Symptoms of Post-acute covid-19 diverge, frequent cough, low-grade fever, and fatigue [3]. Other testified symptoms include dyspnea,
chest pain, headaches, neuro-cognitive difficulties, muscle pains and weakness, gastrointestinal upset, rashes, metabolic disorder (such as

poor control of diabetes), thromboembolic conditions, and depression, and other psychological disturbances and Skin rashes [4].

The reason for prolonged recovery in some people is indefinite. Many theories were proposed resulting from previous studies as per-

sistent viremia due to weak or absent antibody response [5], relapse or reinfection [6,] inflammatory and other immune reactions [7,8],
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de-conditioning, and mental factors such as post-traumatic stress [9,10] may all interpose. As previously described, long-term respiratory,

musculoskeletal, and neuropsychiatric sequelae [11].

Post-acute COVID-19 syndrome management remains a clinical challenge as there are no evidence-based international guidelines to

follow at the time of writing.

For practical evaluation of post-COVID-19 syndrome, it is essential to know the prevalence, variable presentations, and risk factors of

this syndrome.

Objective of the Study

The objective of this study is to determine the prevalence of symptoms, demographic associations, and risk factors for the occurrence
of the post-COVID-19 syndrome in a cohort of COVID-19 infected subjects.

Methods
Study design and subject selection

Following the Egyptian Government guidelines (to the public) for reducing face-to-face communication and home isolation, a cross-
sectional study was done using an online sampling procedure to collect data from Egyptian residents aged = 18 and < 70 years old during
January 2021 and December 2021.

The survey was conducted on subjects who were presented to outpatient department (OPD) on October 6 University (06U) with con-
firmed SARS-CoV-2 infection.

Non-Egyptian subjects and subjects younger than 18 years old and older than 70 were excluded from the study. Confirmed SARS-COV2
infection defined as a person with laboratory confirmation (by Molecular testing using polymerase chain reaction (PCR) with a nasopha-
ryngeal swab) of SARS-COV?2 infection, irrespective of clinical signs and symptoms [12,13].

Data collection

We designed an online questionnaire using Google forms and then shared the questionnaire with the study participants via the What-
sApp online application. A 13-question anonymous online questionnaire included four components: the demographic data of the respon-

dents, the clinical presentation and the duration of illness, comorbidities, and method of diagnosis and site of management.

The questionnaire was sent to the participants eight weeks after first attendance to OPD of 06U with symptoms suspicious of COVID
infection and confirmed by positive PCR results for SARS-COV2 infection. Subjects were advised to continue home management and isola-

tion or categorized as moderate or severe infection, indicating admission to isolation hospital or ICU.

Post-COVID conditions are a wide range of new, returning, or ongoing health problems people can experience more than four weeks
after first being infected with SARS-CoV-2, the virus that causes COVID-19 [14].

The total number of eligible subjects were divided into two groups: group 1 included subjects with post-COVID syndrome (PCS) and

group 2, which included subjects who did not experience PCS symptoms.

After reviewing previous studies, we determined the following criteria to calculate the minimum sample size: population size of
100400000, expected frequency of 50%, confidence level of 95%, and a margin of error of 5% and clusters = 2. Therefore, the calculated
lowest sample size = 384 subjects and the cluster size = 192. However, we sent the survey to 480 subjects to overcome any unexpected
invalid questionnaires. A total of 480 subjects enrolled in the study. Forty-three subjects declined to answer the questionnaires, 6 reported
younger than 18 years, and the remaining 13 were either non-Egyptian (4 respondents) or did not complete the questionnaires (9 respon-

dents). So, 418 participants completed the study.
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We calculated the smallest sample size using the Epi-Info version 7.2 StatCalc available on the Centers for Disease Control and Preven-

tion (CDC) website www.cdc.gov/epiinfo/.

The questionnaire was piloted on 50 randomly selected people to ensure the reliability and validity of the questions. The questions
were written in Arabic; the author proceeded to widely distribute the survey after all bugs were fixed and addressed minor feedback on

the wording of the questions.

The study was approved by the ethical committee of the faculty of medicine, October 6 University, as a general clearance to the chest

department for further COVID-19 related studies. This study was conducted as per Helsinki principles.

Data analysis

To associate between data variables, we used Chi-square (x?) test for categorical variables and Pearson’s correlation for simple correla-

tions between variables. We performed a logistic regression test to study the post-COVID syndrome predictors.

We used the statistical package for the social sciences (SPSS version 17; SPSS Inc., Chicago, Illinois, USA) statistical software. Signifi-

cance was considered at a P value less than 0.05.

Results
Demographic data

Four hundred and eighty subjects confirmed COVID-19 respiratory infection were involved in the study; 43 subjects declined to an-
swer the questionnaires, 6 reported younger than 18 years, and the remaining 13 were either non-Egyptian (4 respondents) or did not

complete the questionnaires (9 respondents). So, 418 participants completed the study (Figure 1).

Figure 1: Flowchart of patient participation in the study. PCS: Post COVID Syndrome.
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The subjects are specifically from 5 Egyptian governorates: Cairo (157), Giza (78), and Alexandria (85) in northern Egypt and Fayoum
(63), and Assiut (35) in southern Egypt, were obtained randomly selected for data collection [15].

This study describes the clinical assessment of 418 subjects with confirmed COVID-19 reviewed eight weeks following hospital dis-
charge or first attendance to the outpatient department (OPD).

After the assessment, we divided the total 418 subjects into two groups: group 1 included 222 subjects who had post-COVID syndrome
(PCS), and group 2 included 196 subjects who did not experience PCS symptoms.

The participants’ mean age was 37.45 * 10.19 years. All subjects were younger than 70 years of age with significantly higher age in

subjects with PCS (group 1).
The male to female ratio was 1.42:1. There was no significant difference between the two groups regarding sex distribution.
The mean BMI in total participants was 26.39 + 8.64, and 18.9% were current smokers.

Three hundred and eighty (90.9%) subjects had mild to moderate disease with home management, whereas 28 (6.7%) subjects had

severe disease necessitated hospital care, and 10 (2.4%) subjects had a critical disease that needed ICU admission.

One hundred and nine (26.08%) of the total participants had comorbidities. Table 1 shows the characteristics of the following groups

of participants, as well as a summary of their COVID-19 diagnosis, level of care, and associated comorbidities.

Total Group 1 Group 2
p value

n=418 n=222 n=196
Age (Years) 29.44 + 15.42 31.17 £ 16.06 25.6+13.18 <.01*
Sex
Males 245 (58.61%) 126 (56.76%) 119 (60.71%) 427
Females 173 (41.39%) 96 (43.24%) 77 (39.29%)
Smoking
Current 79 (18.9%) 50 (22.5%) 29 (14.8%) 046
Non 339 (81.1%) 172 (77.5%) 167 (85.2%)
BMI (Kg/m?) 26.39 + 8.64 26.3+5.2 26.66 + 13.58 720
Duration of illness (Weeks) 3.77 +3.41 5.59 +3.01 1.71+2.56 <01
Level of care
Home 380 (90.9%) 190 (85.6%) 190 (96.9%)
Hospital 28 (6.7%) 24 (10.8%) 4 (2.04%) <01
ICU 10 (2.39%) 8 (3.6%) 2 (1.02%)
Comorbidities
Chronic respiratory 26 (6.22%) 15 (6.75%) 11 (5.61%) .688
IHD 10 (2.39%) 6 (2.7%) 4 (2.04%) 756
CKD 7 (1.67%) 7 (3.15%) 0 (0%) .005"
HTN 50 (11.96%) 33 (14.86%) 17 (8.67%) 069
DM 39 (9.33%) 25 (11.26%) 14 (7.14%) 178
None 309 (73.9%) 157 (70.72%) 152 (77.55%) 119

Table 1: Descriptive data of participating subjects with the comparison of the two groups.

Data are presented as mean # SD for quantitative data or frequency (%) for categorical data. Comparing variables in group 1 and group 2
is made using the independent t-test for quantitative data and the Mann-Whitney U test for categorical data. IHD: Ischemic Heart Disease;
CKD: Chronic Kidney Disease; HTN: Hypertension; DM: Diabetes Mellitus.

*p < .05, statistically significant.
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Comparison between both groups regarding the associated comorbidities are presented in figure 2.

Figure 2: The frequency of comorbidities in both groups’ subjects with and without Post COVID syndrome.

In total, 44 (19.8%) subjects showed at least one post-COVID-19 symptom, while 178 (80.2%) subjects showed more than one symp-

tom.

Among subjects having PCS, Post-viral fatigue was the most prevalent feature (139 (62.6%)). Other features included repeated cough
(126 (56.8%)), recurrent headache (120 (54.1%)), exertional dyspnea (119 (53.6%)), myalgia (104 (46.8%)), dizziness and confusion
(82 (36.9%)), Sore throat (49 (22.1%)), Poor quality of sleep (43 (19.4%)), Psychological problems as depression and anxiety (14
(6.3%)). Other symptoms, each contributes to less than 2%, are anosmia, ageusia, impaired memory, palpitation, skin rash, running nose,
diarrhea, abdominal pain, tinnitus, blurring of vision, excessive sweating. The mean duration of PCS symptoms was 6.16 * 1.03 weeks
(Table 2).

Studying the association between different post-COVID symptoms and the demographic data and comorbidities revealed that post-
viral fatigue was more evident in subjects with high BMI (p =.048).

PCS respiratory symptoms as cough and exertional dyspnea were significant post-COVID symptoms. Dyspnea on mild exertion ap-

peared to be significantly associated with smoking (p =.008).

There was also a significant correlation between dyspnea and the level of care of the acute illness being less severe in subjects treated
at home and worse in the ICU (p =.008).

Moreover, cough and exertional dyspnea were significantly present in hypertensive and diabetic subjects. (p <.01).

Citation: Heba H Abo ElNaga and Hesham Atef AbdelHalim. “Prevalence of Post COVID-19 Syndrome among Egyptian Patients”.
EC Pulmonology and Respiratory Medicine 12.4 (2023): 41-50.



Prevalence of Post COVID-19 Syndrome among Egyptian Patients

Group 1 (n = 222)

Poor quality of sleep

43 (19.36%)

Sore throat

49 (22.07%)

Psychological 14 (6.31%)

Myalgia 104 (46.9%)
Fatigue 139 (62.61%)
Dyspnea 119 (53.6%)
Cough 126 (56.8%)
Headache 120 (54.05%)
Confusion 82 (36.94%)

Duration of PCS symptoms (weeks)

6.16 £ 1.03

Frequency of symptoms

One symptom

44 (19.8%)

> one symptom

178 (80.2%)

The severity of acute COVID-19

Mild to Moderate

190 (85.6%)

Severe

24 (10.8%)

Critical

8 (3.6%)

46

Table 2: Post-COVID 19 syndrome symptom profile.
Data are presented as mean * SD for quantitative data or frequency (%) for categorical data.

PCS, Post-Covid Syndrome.

Myalgia was another common symptom among the study participants; it was a significant PCS symptom in subjects having IHD (p =
.003), HTN (p =.013), and DM (p <.01).

Headache appeared to be a characteristic post-covid symptom which was associated significantly with longer COVID illness duration

(p =.010), subjects having hypertension (p =.007), and diabetes mellitus (p =.006).

Poor quality of sleep was a prominent symptom associated with obesity (p =.049), participants having a chronic respiratory disease
(p =.006), IHD (p =.003), HTN (p =.028), and DM (p =.001) besides, it strongly correlates with the acute COVID disease severity being

worse with a higher level of care (p =.001).
We decided to perform a logistic regression test to study the post-COVID syndrome predictors.

The logistic regression model explains 54% of the PCS in total (the overall accuracy of this model is 83.7% with a predicted probability
of 0.5 or greater).

Patents with age categories from 31 to 45 years and duration of the COVID illness appeared to be the principal predictors for having
PCS (Table 3).
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OR (95% CI) p

Age (31-45 years) .168 (.078-.358) <.01*
Male gender 1.280 (.736-2.227) .382
Current smoker .612 (.302-1.243) 174
BMI (Kg/m?) .996 (.965-1.027) 776
Duration of illness (Weeks) 1.862 (1.613-2.150) <.01*
Level of care

Hospital 1.036 (.170-6.307) 970
ICU 2.549 (.308-21.085) .385
Comorbidities

Chronic respiratory 1.048 (.321-3.423) .938
IHD .845 (.063-11.275) .899
HTN .783 (.333-1.841) .575
DM 1.387 (.510-3.773) 522

Table 3: Logistic regression for demographic data and comorbidities as predictors for PCS.
Data are presented as odds ratio (95% CI), OR: 0dds Ratio; CI: Confidence Interval; IHD: Ischemic Heart Disease; CKD: Chronic Kidney
Disease; HTN: Hypertension; DM: Diabetes Mellitus.
*p < .05, statistically significant.

Discussion

This study describes the clinical assessment of 418 subjects with COVID-19 reviewed eight weeks following hospital discharge or first
attendance to the outpatient department (OPD). After the assessment, 418 subjects were divided into two groups: group 1 included 222

subjects who had post-COVID syndrome (PCS), and group 2 included 196 subjects who did not experience PCS symptoms.

All subjects included in this study were younger than 65 years of age, with a mean age of the study subjects was 37.45 + 10.19 years.
However, there was a statistically significant difference in the frequency of adopting PCS in preference to a higher age. Different earlier

studies asserted that post-covid-19 symptoms may affect subjects of any age but seem common in elderly subjects [16].

Although this study attained that PCS was significantly predominant in males, there was no significant difference between the two
groups regarding the sex distribution. Moreover, in comparison between the two groups regarding associated comorbidities, ischemic
heart disease (IHD), chronic kidney disease (CKD), hypertension (HTN), diabetes Mellitus (DM), there was no significant statistical differ-
ence. Daugherty and colleagues’ findings oppose our results as they reported that enduring symptoms post COVID-19 are more common

in women and those with pre-existing comorbidities [17].

Based on a statistical analysis of our data collected from following-up COVID-19 subjects discharged from the hospital or after home
isolation after recovery, the presentations of PCS varied widely; (80.2%) subjects showed more than one symptom even in mild cases.
Many studies have concluded that PCS is a much more complex multisystem syndrome and disputed what was initially supposed, that

COVID-19 was respiratory disease. However, now it is understood that this is not the case [17,18].

Some subjects had overlapping symptoms affecting many systems, although fatigue appears to be the prominent feature; subjects
who participated in the study affirmed that they could not resume their usual activity level. They find insignificant daily deeds, fatigue-

inducing, fatigue, and myalgia were major complaints acknowledged by the previous study [19].
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Meanwhile, myalgia was the common symptom among the studied participants, associated with older age and those with a longer

duration of illness. Indeed, myalgia is also joint in subjects having IHD, HTN, and DM comorbidities.

Other PCS included repeated cough, recurrent headache, exertional dyspnea, which is prominent among subjects who experienced
severe COVID-19 disease and were admitted to ICU. They might have developed changes suggestive of post-COVID-19 pulmonary fibrosis

evidenced in their chest computer tomography and whose management is also uncertain [17,18].

The study determined non-specific neurological symptoms in PCS, which seem to co-occur with fatigue and breathlessness, including
headaches, dizziness, confusion, poor quality of sleep, and psychological problems as depression and anxiety. This study established that

post-acute covid-19 dizziness and confusion were more present in diabetic subjects and those with a longer COVID illness duration.

While poor sleep quality was a prominent symptom associated with participants having chronic respiratory disease, IHD, HTN, and

DM, it strongly correlates with the acute COVID disease severity being worse with a higher level of care.

On the other hand, most publications on post-acute covid-19, including the World Health Organization, have highlighted these indi-
vidual reactions to the pandemic, such as anxiety and stress. They suggest explanations to these due to broken routines, loneliness, and

social isolation, often associated with low mood, hopelessness, heightened anxiety [20-23].

Other symptoms, such as anosmia, indicate intra-nasal implantation of SARS-CoV-2 into the olfactory neural stem cells, causing a

neuro-invasion that could result in chronic neurodegenerative disease [24,25].

Participants judged the severity of PCS symptoms. The majority of 190 (85.6%) had mild to moderate symptoms, and the mean dura-
tion of PCS symptoms was 6.16 + 1.03 weeks. We anticipate many subjects whose covid-19 illnesses treated their symptoms with non-

steroidal anti-inflammatory drugs. So, most subjects do not seem to need a referral to a specialist rehabilitation service.

This study showed an association between different post-COVID symptoms; the demographic data and comorbidities revealed that

post-viral fatigue was more evident in Subjects having higher BMI.

Furthermore, dyspnea on mild exertion appeared significantly associated with smoking. Additionally, cough and exertional dyspnea
were significantly present in subjects having chronic respiratory disease, hypertension, and diabetic subjects. Moreover, dyspnea was

significantly correlated with the level of care of the acute illness being less severe in subjects treated at home and worse in the ICU.

Myalgia was another common symptom among the study participants; it was a significant PCS symptom in subjects having IHD, HTN,
and DM.

Headache appeared to be a characteristic post-covid symptom which was associated significantly with longer COVID illness duration,

subjects having hypertension, and diabetes mellitus.

Poor quality of sleep was a prominent symptom associated with obesity, participants having chronic respiratory disease, IHD, HTN and

DM. besides, it strongly correlates with the acute COVID disease severity being worse with a higher level of care.

Since most previous studies did not label risk factors related to the post-COVID-19 syndrome [26-28]. The results of the logistic regres-
sion test of this study predicted that Subjects with age categories from 31 to 45 years and duration of the COVID illness appeared to be
the principal predictors for having PCS.

There are still considerable unknown data to be investigated about post COVID symptoms. The cause for persistence of symptoms, and
whether they are the tip of an iceberg where damage is still occurring, of infected organs, with SARS-CoV-2 infection. Moreover, how long
do residual post-COVID symptoms last, and if they permanently affect the quality of life?
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Conclusion

In conclusion, we should consider prioritizing follow-up care for post-COVID infected subjects who develop the highest-burden of
ongoing overlapping symptoms of shortness of breath, or fatigue, especially post severe COVID-19 disease and admitted to ICU. The de-

velopment of the integrated discipline of healthcare models improves survivors’ mental and physical health with Post COVID syndrome.

Recommendations

A unified post-covid-19 functional status scale must be developed pragmatically with a formal validated definition and characteriza-
tion of its manifestation for early detection. In addition, more research should be a guide to recognize risk factors and precise mechanisms

leading to the development of post- COVID syndrome, such knowledge offered by further research intended to prevent complications.
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