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Abstract
Objective: The different hospitalization durations of COVID-19 patients must be studied to understand the risk factors associated
with long-term hospitalization. So, the clinical features may help to identify these potential risk factors.

Methodology: In this retrospective study. 60 patients who were symptomatic presentations of COVID-19 were included. We determined and evaluated the risk factors associated with long-term hospitalization COVID-19 patients during 7th April and 29th August
2020.

Results: In this retrospective study we enrolled 60 COVID-19 repeat cases visited corona isolation centers of Ibn sinna hospital and

Dr. Rijad hospital. 30 (50%) were positive repeat cases and 30 (50%) were negative repeat cases. Age more than 60 years was signifi-

cant independent risk factor for long-term hospitalization (P value = 0.008). However, the other studied risk factors like gender, fever,
cough, sore throat, Pneumonia, shortness of breath, Rhinorrhea, Myalgia and comorbidities disease hadn’t significant association. A
multivariate regression analysis showed that COVID-19 patients which their ages more than 60 years are more likely to have longterm hospitalization by 1.458 than the other patients equal or less than 60 years.

Conclusion: In long-term hospitalization COVID-19 patients, age groups were the only significant independent risk factor with longterm hospitalization group in our study.

Recommendations: Older COVID-19 patients should have had as special care and monitoring because they are the most likely to
have any progression in their cases leading to stay long duration in hospitals by 1.458 than younger patients.
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COVID-19: Coronavirus Disease 2019; COVS: Coronaviruses; SARS: Severe Acute Respiratory Syndrome; MERS: Middle East Respiratory
Syndromes; 2019-nCoV: 2019-Novel Coronavirus; SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus 2; ICTV: International
Committee on Taxonomy of Viruses; RT-PCR: Reverse Transcription- Polymerase Reaction Chains

Introduction

Over the past two decades, coronaviruses (COVS) have been associated with significant disease outbreaks in East Asia and the Middle

East. The severe acute respiratory syndrome (SARS) and the Middle East respiratory syndromes (MERS) began to emerge in 2002 and

2012, respectively [1]. At present, a 2019-novel coronavirus (2019-nCoV), emerged in Wuhan, China, at the end of 2019 which has posed a
global health threat with its ongoing pandemic in many countries and territories [2]. Later, this virus has been proposed to be designated/

named as “severe acute respiratory syndrome coronavirus 2” (SARS-CoV-2) by the International Committee on Taxonomy of Viruses
(ICTV) [3].

The coronavirus disease 2019 (COVID-19) carry similar DNA structure to SARS and MERS has spread throughout the world and creat-

ing massive panic to the human life; however, this novel virus is genetically distinct [4].

The most common symptoms associated with COVID- 19 were fever, cough, sneezing and shortness of breath. Complications may in-

clude pneumonia, throat pain and acute respiratory distress syndrome [5]. This is probably dependent on some demographic (advanced

age, male sex) and clinical risk factors (hypertension, diabetes, cardiovascular disease, chronic respiratory disorders, cancer, obesity) [6].
Most patients can be discharged from hospitals after a series of treatments, but they were required to maintain home quarantine for 2

weeks and return to hospital regularly for follow-up testing [7].

Understanding which patients are most at risk for hospitalization is crucial for many reasons. It can assist emergency providers in

making triage decisions and ambulatory clinicians in identifying patients who would most benefit from early treatment once available [8].

The diagnosis of COVID-19 depends on clinical presentation and essential investigations. The gold standard test remains the reverse

transcription-polymerase chain reaction (RT-PCR) assay for the detection of viral ribonucleic acid (RNA) in oropharynx or nasopharynx
[9].

Aim of the Study
This study aimed to provide data regarding the clinical features of patients diagnosed with COVID-19 and specifically to determine and

evaluate the risk factors associated with long-term hospitalization COVID-19 patients in Hadhramout, Yemen.

Materials and Methods

Study design and participants
This prospective cohort study included patients who were symptomatic presentations of COVID-19 to evaluated the differences in

demographic and clinical data of COVID-19 patients. We enrolled 60 patients with laboratory-confirmed COVID-19 admitted to corona
isolation centers of Ibn sinna hospital and Dr. Rijad hospital, during 7th April to 29th August 2020.

Because it is unclear about the reason of the longer duration for COVID-19 patients. Thus, we dived the study’s participants into two

groups: the first group was COVID-19 patients tested positive for COVID-19 after hospitalization duration for two weeks. And the control
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group, was COVID-19 patients tested negative after the same previous hospitalization duration (two weeks). Fitness for discharge the

negative tested COVID-19 patients was based on improved at least 2 consecutive negative reverse transcription polymerase chain reaction
(RT-PCR) assay results with more than 24 hours apart.
Data collection

The epidemiological data, medical history, underlying comorbidities, symptoms and signs both at admission and during follow-up,

real-time RT-PCR detection results, and survival data were obtained from patients’ medical records during the hospital stay.
Viral nucleic acid testing and analysis

Nasopharyngeal swab samples of patients were collected by staff of epidemiological surveillance of the public health and popula-

tion office/Hadhramout coast and submitted to Molecular and Immunology Unit in Mukalla for RT-PCR test. A confirmed COVID-19 case
was defined as a positive result on RT-PCR for the presence of SARS-CoV-2 in both nasal and pharyngeal swab specimens. The assay was

performed using a SARS-CoV-2 nucleic acid detection kit in the Applied Biosystem instruments according to the manufacturer’s protocol
Invitrogen (USA).

Statistical analysis
Data analyzed using the software of Statistical Package for Social Sciences (SPSS) version 25. The graphs presented using the soft-

ware program (Excel for Windows Microsoft) version 10. Descriptive statistics (frequencies and percentages) for study variables were

obtained. Categorical values were expressed as percentages, and the differences between the two groups were analyzed using χ2 test.

Candidate variables with a P ≤ 0.05 in univariable analysis were included in the multivariable model and a stepwise forward selection
was performed to explore the risk factors associated with long-term hospitalization. For all analyses, p < 0.05 was considered significant.

Results

Univariable analysis
The relationship between the risk factors and their associated with long-term hospitalization was investigated and evaluated. We ar-

rived that age groups were the only independent significant risk factor for long-term hospitalization COVID-19 patients as given in table 1.
Total
cases

Long-term group
No. (%)

Short-term
group No. (%)

OR

P-value

Male

42

22 (36.7)

20 (33.3)

1.375

0.573

> 60

36

13 (21.7)

23 (38.3)

0.233

0.008*

53

25 (41.7)

28 (46.7)

0.357

0.288

Risk factors
Gender
Female

Age groups

18

≤ 60

24

No

7

Fever
Yes

Cough

8 (13.3)

17 (28.3)
5 (8.3)

10 (16.7)
7 (11.7)
2 (3.3)
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Yes

50

26 (43.3)

24 (40)

1.625

0.488

Yes

31

14 (23.3)

17 (28.3)

0.669

0.438

23

11 (18.3)

12 (20)

0.868

0.791

20 (33.3)

2.000

0.243

7 (11.7)

1.902

0.260

17 (28.3)

1.529

0.426

4 (6.7)

2.786

0.117

2 (3.3)

0.483

0.554

4 (6.7)

1.625

0.488

3 (5)

0.643

0.640

No

10

Sore throat
No

29

Pneumonia
Yes
No

37

Shortness of breath
Yes

44

No

16

Rhinorrhea

4 (6.7)

16 (26.7)

19 (31.7)
24 (40)

19 (31.7)

23 (38.3)

10 (16.7)

13 (21.7)

11 (18.3)

Yes

37

20 (33.3)

Myalgia
No

23

Diabetes
Yes

13

18 (30)

10 (16.7)

18

42

13 (21.7)

6 (10)

Yes
No

6 (10)

9 (15)

No

47

21 (35)

26 (43.3)

No

57

29 (48.3)

28 (46.7)

No

50

24 (40)

26 (43.3)

55

28 (46.7)

27 (45)

Coronary heart disease
Yes

3

Hypertension
Yes

Chronic respiratory disease
Yes
No

10
5

1 (1.7)
6 (10)

2 (3.3)

Table 1: The association between risk factors and longer hospitalized duration COVID-19 patients.
*: Significant statistics at p-value < 0.05, OR: Odds Ratio.
Multivariable logistic analysis:
According to multivariable logistic analysis, COVID-19 patients with ages more than 64 years were more likely to have long-term hos-

pitalization by 1.458 than the other patients equal or less than 60 years in table 2.
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Variable

OR

CI (95%)

Age
Equal or more than 64
Less than 64

1.458
0

0.77 - 0.708

P-value
0.010*

Reference

Table 2: Multivariable analysis of age with longer hospitalized duration COVID-19 patients.
*: Significant statistics at p-value < 0.05, OR: Odds Ratio; CI: Confidence Interval.

Discussion
In this report, we described and evaluated the clinical characteristics of 60 patients with laboratory-confirmed COVID-19 disease in

Hadhramout, Yemen. The study results revealed that males and females were accounted 70% and 30% respectively that similarly with
study of [10] and with disease progression in other studies [11,12], but it’s contrast to another study where females had long-term hos-

pitalization patients more than males intriguingly with rate of 55.8% [13]. In our study, there was no statistically significant association

of gender and risk factors of long-term hospitalization. Similarly to some reports of other studies [14,15], with contrast to another study
suggested that sex itself was the influencing factor of Viral RNA Shedding disease progression [10,11] respectively.

In our report, age was the only significant independent risk factor associated with long-term hospitalization. We found that COVID-19

patients > 60 years were the most likely in long-term hospitalization patients than short-term hospitalization patients with same findings
reported in other studies [10,13,16-18] but contrast with another study [14].

In our study, cough was the most common symptom followed directly by fever in almost rate of 86.7% and 83.3% respectively, and this

is little different with other study showed fever was the most common symptom at the onset of illness followed by cough [13]. The present

study found that cough and fever weren’t significant risk factors associated with long-term hospitalization. This is similar to some extent
to the study results conducted in China which fever and cough weren’t significant risk factors in progress the COVID-19 patients [19] and
disagreed with other study where fever was significant risk factor but cough wasn’t significant in progress the COVID-19 patients [15].

Sore throat and pneumonia were contained 46.7% and 36.7% respectively from positive patients which is less than positive patients

who hadn’t sore throat nor pneumonia. Liu., et al. (2020) identified several factors that led to the progression of COVID-19 pneumonia
were including age, history of smoking, maximum body temperature at admission, respiratory failure [16]. Also, Cen., et al. (2020) revealed that sore throat doesn’t consider as significant risk factor for progress the COVID-19 cases [19].

Almost of positive patients had shortness of breath in rate of 80% but there was no significant value with long-term hospitalization,

with the same findings were revealed in other study [13]. On the hand, Mo., et al. (2020) find significant correlation between long-term
hospitalization patients (more than 18 days) and the shortness of breath (p value 0.004) [20].

Herein rhinorrhea was the rare symptom from whole of the sixty samples in rate of 30%, similarly with study of [13]. However, it is

contrast with myalgia which rate 61.7% from whole of the sixty samples. The same result had revealed by [12,15] for rhinorrhea and
progression of COVID-19 patients unlike the myalgia in the same study.

Surprisingly, comorbidity in the recent study was not statistically significantly associated with long-term hospitalization. Our findings

are generally consistent with other studies of [14,22]. However, knowing that Guan., et al. (2020) investigated that chronic underlying dis-

eases (mainly hypertension, cardio-cerebrovascular diseases and diabetes) may increase the risk of 2019-nCoV infection [12]. Moreover,
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other studies showed the improvement in the cases of patients was significantly associated with patients without coexisting chronic dis-

eases (respiratory and cardiovascular disease) at (p < 0.001) [16,23]. Probably, because of the small sample size, there was no significant
difference in any comorbidity [16].

On this basis, the age of (> 64) years was the main significant risk factor for long-term hospitalization COVID-19 patients.

Conclusion

We revealed that clinical symptoms can’t described as significant risk factors independently for long-term hospitalization except the

age. So, older patients of age ≤ 60 years should be avoid contact with infected COVID-19 persons and should have the suitable health care
in the hospital.
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