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Abstract
Introduction: The COVID-19 pandemic has become a threat to the public’s health, especially to the elderly
and those with chronic conditions. It is capable of spreading from carriers who are both asymptomatic and
symptomatic. Associated factors such as age, sex, severe symptoms of COVID-19 disease, and chronic
disease have a significant impact on the recovery time of patients.

Aim: The study aimed to determine associated factors on recovery time in COVID-19 patients hospitalized at
King Abdulaziz Medical city. Methods: A single-center retrospective study was utilized to recruit 1776
confirmed COVID-19 patients from 13 September to 24 October 2020 at King Abdulaziz Medical City
(KAMC) in Jeddah.

Results: The patients were categorized into three age groups: below 5 years, 5 to 65 years, and above 65
years. The number of male patients in each group was 49, 764, and 73, and the number of female patients in
each group was 54, 754, and 82, respectively. Impact recovery time on female patients was 11.75 days; with
male patients was 10.95 days. Symptoms such as sore throat, diarrhea, and fever in female patients declined
the recovery time. On the other hand, symptoms such as runny nose, diarrhea, fever, and headache in
male patients declined the recovery time.

Discussion and Conclusion: It was revealed that older aged COVID-19 patients, male sex, and some
symptoms decline recovery time. The study findings show an independent predictor of particular symptoms
and sign which delay the time of recovery in the COVID-19 patients enrolled in the study differently, for
male and female patients. Thus, patients who are infected with COVID-19 should be monitored keenly to
prevent a prolonged rate of recovery and should be eligible for priority management to enhance a good
clinical outcome.

Categories: Infectious Disease, Public Health, Epidemiology/Public Health
Keywords: copd: chronic obstructive pulmonary disease, spike (s) glycoprotein, angiotensin-converting enzymes 2,
acute respiratory distress syndrome [ards], covid-19 outbreak, sars-cov-2 (severe acute respiratory syndrome
coronavirus -2)

Introduction
In late December 2019, 27 reported cases of pneumonia of unrecognized etiology emerged from Wuhan city,
Hubei province, which is located at the center of China [1]. Several epidemiological investigations had been
made by the emergency response team sent by the Chinese Center for Disease Control (CCDC), and the
initial result revealed that all 27 reported cases had a common exposure to Wuhan's Huanan Seafood
Wholesale Market; therefore, closing down and disinfection order had become an obligation [2]. On 7
January 2020, throat swap samples were conducted from infected patients by CCDC to identify the causative
agent named later by the International Committee on Taxonomy of viruses as severe acute respiratory
syndrome Coronavirus-2 (SARS-CoV-2) [2,3]. On 11 February 2020, the World Health Organization (WHO)
stated a final name for the pandemic disease caused by SARS- CoV-2: Coronavirus disease (COVID-19) [3].

As COVID-19 is a new epidemic, recent research has been published to clarify and identify the unknown
virus from different aspects, including the virus’s nature. Laboratory confirmed that the new virus belongs to
the coronavirus family, specifically to the genus beta coronavirus, since they have many standard features
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such as an envelope, spherical shape, single-strand RNA, and large-diameter ranges from 60 to 140 nm [4].
Moreover, the most suggested reservoir for SARS-CoV-2 is bats since their genome sequence analysis was
identical 96.2% to the SARS-CoV-2 genome [5,6]. The genome of a novel virus encodes some essential
proteins, such as spike (S) glycoprotein, the protein that is responsible for the attachment to angiotensin-
converting enzymes 2 (ACE2) receptor allowing virus entry to the human body, and it is transmitted via
respiratory droplets and direct contact [5,7]. According to studies, the recent coronavirus was detected in
the gastrointestinal tract, saliva, and urine of confirmed patients from Wuhan and the United States, which
suggests the probability of a fecal-oral transmission [5,8]. Confirmed patients mostly presented with mild
manifestations such as fever, dry cough, sore throat, and dyspnea. However, some develop severe
complications, including organ failure, pulmonary edema, severe pneumonia, septic shock, and acute
respiratory distress syndrome (ARDS) [1]. In addition, psycho-sensorial syndrome, loss of smell and taste,
has been identified in some asymptomatic patients; thus, The British Association of Otorhinolaryngology
(ENT-UK) strongly recommended considering it as a significant symptom of COVID-19 infection [7].

Based on studies, comorbidities can be a severe risk factor for COVID-19 patients. A meta-analysis included
six different studies with a total of 1527 confirmed patients and concluded that the most prevalent
comorbidities were Hypertension 17.1%, Cardia-cerebrovascular diseases 16.4%, and Diabetes 9.7%.
However, Cardia-cerebrovascular diseases were three folds higher in ICU severe cases [9]. Another study
included 10 articles with a total of 76993 among infected patients, summarized that in addition to the
previous comorbidities, smoking, Chronic Obstructive Pulmonary Disease (COPD), malignancy, and chronic
kidney disease are considered the most prevalent diseases among COVID-19 patients [10]. Most published
research confirmed that COVID-19 patients who are at an advanced age and have chronic comorbidities,
including diabetes and hypertension, were at high risk of severe COVID-19 and mortality; however, no clear
evidence proved the association between SARS-CoV-2 and persistent diseases mechanism [11-13].

According to published research that discussed the effect of certain comorbidities on COVID-19 patient
outcomes and mortality rate, chronic comorbidities were confirmed to be significant contributing factors in
the deterioration of COVID-19 patients' status. A study published on 24 March 2020 investigate the impact
of hypertension on viral clearance. The findings showed that hypertension could contribute to delaying viral
clearance [11,14]. However, there were not enough published studies globally and locally, especially in Saudi
Arabia, explaining the relationship between having multiple comorbidities and recovery periods in COVID-
19 patients. Also, there is a lack of studies in Saudi Arabia that reported the impact of different age groups
and the severity of symptoms on COVID-19 patients’ recovery period [15,16].

Furthermore, respiratory therapists have a crucial role during the COVID-19 epidemic due to patients’ high
demand for blood gas assessments, intubations, bronchoscopies, and mechanical ventilation. Since COVID-
19 is an airborne disease, the Saudi Ministry of Health provided a special infection precaution guideline to
minimize the risk of transmission among healthcare workers. As a result, respiratory therapists’ knowledge
assessment is an important aspect that we must focus on [17].

Consequently, this study aims to determine the effect of comorbidity number, the severity of symptoms, and
different age groups on confirmed COVID-19 patients’ recovery time and also to assess respiratory
therapists’ knowledge regarding infection control precautions. Since our research is considered one of the
few types of research that will be conducted in Saudi Arabia and discuss the current outbreak, the findings of
this study will contribute to the local COVID-19 research in general and serve as a database at KAMC-
Jeddah.

Materials And Methods
Study design and participants 
A single-center retrospective study was utilized to measure how the recovery time of COVID-19 patients
hospitalized at King Abdulaziz Medical City is impacted by certain risk factors such as gender, communicable
diseases and comorbidities number, signs and symptoms, hospital admission, and different age groups. The
patients were recruited from 13 September to 24 October 2020 at King Abdulaziz Medical City (KAMC) in
Jeddah. Data were collected from 1776 patients with confirmed COVID-19. Ethically, this study was approved
by the Institutional Review Board of King Abdullah International Medical Research Center in Saudi Arabia
(SP20/418/J).

Data collection
Real-time reverse-transcriptase polymerase chain reaction (RT-PCR) was utilized to confirm the diagnosis of
COVID-19. Those patients who were diagnosed with COVID-19 were eligible to be included in the study. The
patient's charts were retrospectively analyzed by utilizing the BESTCare system for the following factors:
gender, communicable diseases and comorbidity number, signs and symptoms, hospital admission, and
different age groups. The researcher loaded data into a Microsoft Excel (Redmond, USA) sheet. The data was
secured for investigation only. 

Data analysis
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IBM Corp. Released 2020. IBM SPSS Statistics for Windows, Version 27.0. Armonk, NY: IBM Corp was used to
analyzing data. The data sheet loaded into a Microsoft Excel (Redmond, USA) sheet contains 16 variables.
Those variables are segmented into three variable categories: Severity of symptoms, age group, and
comorbidity number. The symptoms variables are fever, sore throat, cough, runny nose, shortness of breath,
vomiting, diarrhea, fatigue, headache, nausea, level of consciousness, loss of taste/smell, and others. The
age group was categorized into three levels: below 5 years, 5 to 65 years, and above 65 years. The objective of
the study was to see if the patient’s recovery time was impacted by the categories listed above. In multiple
regression, the R square value was used to measure how the independent variables are impacting dependent
variables, hence, the recovery time. Furthermore, the regression model will identify which variable is
significantly impacting the recovery time and what will be the difference in recovery time between those who
had symptoms and who did not.

Results
Characteristics of the participants
Some data have been excluded due to missing values. That lead us to include a total of 1776 patients who
met the inclusion criteria of the study. Specifically, 886 patients were male, and 890 patients were female.
The patients were categorized into three age groups: below 5 years, 5 to 65 years, and above 65 years. The
number of male patients in each group was 49,764 and 73, respectively. The number of female patients in
each group was 54,754 and 82, respectively.

Impact recovery time on female patients
The following multiple linear regression table shows an R Square value of 0.06. This explains that the
independent variables, all together, impact the recovery time of a female patient by 6%. The p-value of the
F statistic is less than 0.05. Therefore, the regression model can conclude that there is significant reliability
at a 95% confidence interval. Among the female patients, cough and comorbidity numbers significantly
impact recovery time, as the p-values of these two variables are less than 0.05. The minimum recovery time
is 11.75 days. However, female patients with more than one symptom have less recovery time. These
variables are fever with an intercept of -0.27, sore throat with an intercept of -0.43, SOB with an intercept of
-0.10, and diarrhea with an intercept of -0.38. The age group also has a negative intercept of -0.58 (Table 1).
As the patients get older, they are more capable of recovering from COVID-19. For instance, for patients
belonging to group level 3 (above 65 years), the recovery time declined by 1.74 days. For the patient who had
a fever, the recovery time declined by 0.27 days, the presence of a sore throat declined the time by 0.43 days,
the presence of SOB declined the time by 0.10 days, and the presence of diarrhea caused recovery time by
0.38 days. All the other variables except will increase the recovery time, insignificantly, by their respective
intercept values only if these are present in a patient.
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  Coefficients Standard Error t -Stat P-value Lower 95% Upper 95%

      Female

Intercept 11.75 0.91 12.86 0.00 9.95 13.54

Fever >30 -0.27 0.37 -0.74 0.46 -0.99 0.45

Sore throat -0.43 0.42 -1.01 0.31 -1.26 0.40

SOB -0.10 0.43 -0.24 0.81 -0.94 0.74

Diarrhea -0.38 0.52 -0.73 0.47 -1.40 0.64

Age Group -0.58 0.44 -1.31 0.19 -1.44 0.29

            Male

Intercept 10.95 1.01 10.81 0.00 8.96 12.94

Sore throat -0.33 0.50 -0.66 0.51 -1.30 0.65

Runny Nose -0.24 0.53 -0.45 0.65 -1.28 0.81

Vomiting -1.02 0.75 -1.36 0.18 -2.48 0.45

Diarrhea -0.29 0.59 -0.49 0.62 -1.46 0.87

fatigue -0.07 0.55 -0.13 0.89 -1.14 1.00

Headache -0.68 0.51 -1.34 0.18 -1.68 0.32

Loss of taste/smell -0.64 0.57 -1.13 0.26 -1.76 0.48

Other -0.39 0.31 -1.26 0.21 -1.01 0.22

Age Group -0.20 0.49 -0.40 0.69 -1.17 0.77

Other -0.39 0.31 -1.26 0.21 -1.01 0.22

TABLE 1: The Overall Significance of the Regression Model for Female and Male Patients

Impact recovery time on male patients
Table 1, i.e., the multiple linear regression table, shows an R Square value of 0.08. This explains that the
independent variables, all together, impact the recovery time of a male patient by 8%. The p-value of the
F statistic is less than 0.05; therefore, the regression model can conclude that there is
significant reliability at a 95% confidence interval. Among the male patients, cough, fever, nausea, and
comorbidity number are significantly impacting on recovery time, as the p-values of these four variables are
less than 0.05. The minimum recovery time is 10.95 days. However, male patients with more than one
symptom have less recovery time. These variables are sore throat with an intercept of -0.33, runny nose with
an intercept of -0.24, vomiting with an intercept of -1.02, diarrhea with an intercept of -0.29, fatigue with an
intercept of -0.07, headache with an intercept of -0.68, loss of taste/smell with an intercept of -0.64 and
others with an intercept of -0.39. The age group also has a negative intercept of -0.20. As the patients get
older, they are more capable of recovering from COVID-19 (Table 1).

For instance, in patients belonging to group level 2 (5 to 65 years), the recovery time declined by 0.40 days.
For those patients who had a runny nose, the recovery time declined by 0.24 days; the presence of a sore
throat declined the time by 0.33 days; the presence of vomiting declined the time by 1.02 days, having
diarrhea declined the time by 0.29 days, having fatigue declined the time by 0.07 days, and having headache
declined the time by 0.68 days. In addition, a male patient who loses his taste/smell may recover earlier by
0.64 days compared to the patient who didn’t lose their taste. However, all the other variables showed an
increase in the recovery time, insignificantly, by their respective intercept values, only if these are present in
a patient. In fact, those male patients who got fever, cough, and nausea had a recovery time of 0.91, 1.91,
and 1.60 days earlier, respectively, compared to a patient who did not. Finally, male patients who had more
than one disease along with COVID-19 significantly had a higher recovery time.

Discussion
Our study findings reported the minimum duration to recovery time from COVID-19 patients was 10.95 days
in male patients with a mean age of 36.1±19.0 and 11.75 days in female patients with a mean age of
34.7±20.6. Recent findings from various other studies report 13 days in Ethiopia, 17 days in Hefei, China, 17
days in Vietnam, and 10 days in India [18-21]. However, the mean recovery time in both male and
female patients was relatively lower than other reports of an average recovery time of COVID-19 patients
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from 18 days to 22 days and higher than reports of an average recovery time of 6.5 days [22-26]. The large
difference in recovery days among the literature reported can be explained by the various healthcare services
offered in these countries, Standard Operating Procedures (SOP) in place for COVID-19 patient
management suitable for each country depending on the equipment and medication available for utilization,
and the extent of disease severity in the country. These discrepancies in average recovery time also include
study variations such as population structure, study setting, and study period. 

The present study found that older aged COVID-19 patients played an independent predictor of decreased
recovery time in both the male and female patients recruited. For patients belonging to the age group of 65
years and above, the recovery time declined by 1.74 days. This can be argued as older patients take
symptoms, and signs of COVID-19 infection more seriously compared to younger patients who generally
take the symptoms and signs of COVID-19 infection. Thus, an early diagnosis and management can lead to a
better prognosis [27]. On the contrary, multiple research findings report older aged patients to take a
significantly longer time compared to younger aged patients [28-32]. The studies report that the longer
recovery time may be because older age is accompanied by multiple comorbid conditions, which are a risk
factor for the lower recovery rate and high morbidity and mortality. Old aged is also associated with
decreased pulmonary function and immunity, which contribute greatly to poor recovery rates and clinical
outcomes [28,29]. 

The study findings show an independent predictor of particular symptoms and sign which delay the time of
recovery in the COVID-19 patients enrolled in the study. In the male patients, symptoms, and signs which
delayed the recovery time were runny nose at 0.24 days, diarrhea at 0.29 days, sore throat at 0.33 days, and
vomiting at 1.02 days. In comparison with the female patients, symptoms, and signs which delayed the
recovery time were shortness of breath at 0.10 days, fever at 0.27 days, diarrhea at 0.38 days, and sore throat
at 0.43 days. The symptoms which delayed recovery time in female patients were moderate COVID-19
compared to males, which were mild COVID-19 [27]. This can be explained in terms of sex-related
differences that exist between males and females, as the latter is believed to have a stronger immune system
compared to males and a higher level of cortisol and estrogen, which are beneficial [33]. 

The current study reported a significant association of comorbid conditions with an increased recovery time
from the COVID-19 infection compared to non-comorbid conditions. Particular comorbid conditions such as
diabetes mellitus, hypertension, liver disease, renal disease, and endocrinological problems are all
independent predictors of an increased recovery time. All the comorbid conditions which show independent
predictors affect the normal body physiology and function, which provide a platform for COVID-19 infection
to progress in severity, causing an increased recovery rate [10,33-36]. Similar evidence support that
comorbidities affect the recovery rate and prolong recovery time, particularly in old ages individuals in both
developing and developed countries [37,38]. Patients with comorbidity conditions have a higher risk of
delayed viral clearance.

Regression analysis conducted on symptoms and signs in relation to recovery time showed a significant
association between a loss of taste and smell and early recovery. Loss of taste was a unique symptom
associated with COVID-19 patients [39]. Studies report any prolonged recovery time associated with loss of
taste and loss of smell linking it to the pandemic of long COVID [40,41]. Long COVID affects the majority of
COVID-19 patients post-severe recovery, reporting that an estimated 80% of patients have one ongoing
symptom at 60 days follow-up [42,43]. Most of the study patients had mild and moderate COVID-19
symptoms, which did not incline the study participants to have long COVID. 

Limitations
The study limitations are associated with the retrospective study design and the use of secondary data
sources from patient files and hospital records. As a result, significant factors that would have influenced the
duration of recovery of the patient from the COVID-19 infection were excluded. In addition, the study also
had an unbalanced proportion of age categories which may have skewered the study findings. Clinical
outcomes and incomplete baseline data were also excluded from the analysis, which would have provided
insight into the variables that could influence the recovery rate from COVID-19 infection. 

Conclusions
In general, this study found variables affecting prolonged recovery time from the COVID-19 infection in the
patients hospitalized at King Abdulaziz Medical city. It was revealed that older aged COVID-19 patients,
male sex, and some symptoms decline recovery time. The study findings show an independent predictor of
particular symptoms and sign which delay the time of recovery in the COVID-19 patients enrolled in the
study, different for male and female patients. Thus, patients who are infected with COVID-19 should be
monitored keenly to prevent a prolonged rate of recovery and should be eligible for priority management to
enhance a good clinical outcome. The study recommends that extensive follow-up should be conducted to
monitor long COVID signs and symptoms. The long COVID is categorized as a long-term disease, which still
plays a crucial role in determining recovery time.
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Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. King Abdullah
International Medical Research Center issued approval SP20/418/J. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.
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