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 The very high transmission of COVID-19 has had a massive impact on the 
current health system, one of which is in hospitals. Understanding the 
length of stay for COVID-19 patients is needed in a pandemic because the 
demand for patient care in hospitals is increasing. This paper aims to 
understand the factors that can affect the length of stay of COVID-19 
patients in the hospital. Searches were done on online databases at 
ScienceDirect, EBSCO, and Google Scholar. A systematic review was carried 
out on journals published in the last three years, namely 2019-2022, and in 
English, and met the inclusion and exclusion criteria that had been set. The 
search results found 12 articles that met the criteria and discussed various 
factors influencing the severity and length of hospital stay. Several factors 
identified as having an effect were comorbid, gender, smoking, gender, type 
of virus, severity, age, and laboratory finding. Hospital preparedness is 
needed to deal with fluctuations in COVID-19 patients and the number of 
requests for treatment facilities during the pandemic. 
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 A B S T R A K 

 

Penularan COVID-19 yang sangat cepat menimbulkan dampak yang besar 
pada sistem kesehatan saat ini salah satunya di rumah sakit. Pemahaman 
mengenai lama perawatan di rumah sakit (length of stay) pada pasien 
COVID-19 sangat diperlukan dalam kondisi pandemi dikarenakan 
permintaan perawatan pasien di rumah sakit meningkat. Tujuan dari 
penulisan ini adalah untuk memahami faktor-faktor yang dapat 
berpengaruh pada lama rawat inap pasien COVID-19 di rumah sakit. 
Pencarian dilakukan pada database online di ScienceDirect, EBSCO dan 
Google Schoolar. Tinjauan sistematis dilakukan pada jurnal yang terbit pada 
3 tahun terakhir yaitu tahun 2019-2022 dan berbahasa inggris serta 
memenuhi kriteria inklusi dan eksklusi yang telah ditetapkan. Hasil 
pencarian didapatkan 12 artikel yang memenuhi kriteria dan membahas 
berbagai faktor yang berpengaruh pada keparahan dan lama perawatan 
pasien di rumah sakit. Beberapa faktor yang diidentifikasi dapat 
berpengaruh adalah komorbid, jenis kelamin, merokok, jenis kelamin, jenis 
virus, tingkat keparahan, usia, dan hasil laboratorium. Diperlukan 
kesiapsiagaan rumah sakit dalam menghadapi fluktuasi pasien COVID-19 
dan jumlah permintaan tempat perawatan selama pandemi berlangsung. 
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INTRODUCTION 
 

Coronavirus disease (COVID-19) is a contagious 
respiratory disease caused by a virus, namely Severe Acute 
Respiratory Syndrome Corona virus 2 (SARS-Cov-2)(Alali et 
al., 2021). This disease infected more than 200 countries and 
were finally designated a worldwide pandemic by the World 
Health Organization (WHO) in January 2020(Seidu et al., 
2021). Data shows that globally until the end of June 2021, 
there have been 180,492,131 cases with a death toll of 
3,916,771(WHO, 2021). COVID-19 has a high-speed 
transmission. The main transmission is through droplets 
from coughs or sneezes of COVID-19 sufferers or droplets of 
saliva or liquid from the nose of the sufferer(Seidu et al., 
2021). Epidemiological and virological studies indicate that 
transmission occurs mainly from symptomatic and 
asymptomatic persons to others by direct contact with 
respiratory fluids, contaminated objects, surfaces, or aerosol 
action (Diaz et al., 2021) 

The rapid spread of COVID-19 is having a significant 
impact on health systems worldwide(Vekaria et al., 2021). 
The risk of overwhelmed health services is reported in Italy, 
where there is a rapid increase in COVID-19 cases requiring 
inpatient care to 3.2 beds per 1000 population(Rees et al., 
2020). The Intensive Care Unit (ICU) is required for 20% of 
patients with many morbidities, and patients with 
hospitalization have a mortality rate of >13% (Rodriguez-
Morales et al., 2020). The rapid increase raises serious 
concerns over the possible impact on more resource-
constrained health systems,  particularly in low- and middle-
income countries(Rees et al., 2020). It is necessary to 
understand and predict the demand for the number of 
inpatient beds and beds in the intensive care unit to 
optimize the effectiveness of hospital planning in dealing 
with the COVID-19 pandemic(Rees et al., 2020). Hospitals 
need to predict and calculate service capacity for COVID-19 
patients in two ways, namely predicting the incidence 
(disease incidence) and estimating the total days of patient 
care (length of stay) based on the variation and severity and 
need for health services (Vekaria et al., 2021). Predicting the 
demand for hospital services requires an estimate of the 
number of patients requiring hospitalization and an estimate 

of how long each patient requires treatment. Estimating the 
length of stay in the hospital (length of stay) requires notable 
observations for each individual(Rees et al., 2020). 

The length of stay of patients in the hospital (length of 
stay/LOS) is one indicator of the effectiveness of patient care. 
The effectiveness of care for patients in hospitals can also be 
seen from several other indicators besides LOS, namely the 
infection rate, the incidence of patient falls, and 
complications after spesificmedical actions are carried out 
(Murray, 2017). Many factors affect the LOS of patients in 
hospitals, including patient factors, hospital factors, 
environmental factors, and nurse factors(Murray, 2017). An 
assessment of the factors that play a role in the length of 
patient care in hospitals is needed from the patient's side is 
needed. So that it can provide information so that it can help 
model makers and policymakers better anticipate health 
care needs during COVID-19, which continues to develop 
during the current pandemic. This study aims to identify and 
analyze various factors that may affect the length of stay of 
COVID-19 patients in the hospital. 
 
 
 
METHOD 
 

The research design used the scoping review method by 
searching for articles and international journals using 
Preferred Reporting Items for Systematic Review and Meta-
Analysis (PRISMA). The data bases used are Science Direct, 
EBSCO, and Google Scholar using the keywords “factors”, 
“factors affecting”, “length of stay”, “COVID-19”, and 
“length of hospital” combined withcombined the words 
“AND” and “OR”. Article selection criteria were based on 
inclusion criteria based on PICO analysis (population, 
intervention, comparison, outcomes). Research articles are 
searched according to the topic, full-text articles published in 
the 2019-2022 period, free of charge, and are articles in 
English. The exclusion criteria are that the article cannot be 
accessed in full text. Search and selection of journal articles 
using the flowchart of the PRISMA method (figure 1.1) 

 
Table 1.  
Exclusion and Inclusion Criteria 
 

Criteria inclusion Exclusion 
Problem Research subjects focus on COVID-19 patients Research subjects other than COVID-19 patients 
Intervention Research that affects the length of treatment for 

COVID-19 patients 
Literature review, theory summary 

Comparison No comparison set No comparison set 
Outcome It aims to find factors that influence the length of 

treatment for COVID-19 patients in hospitals. 
It did not aimto find factors affecting the length of 
treatment for COVID-19 patients in hospitals. 

 
 
 
RESULTS AND DISCUSSION 

 
From the search results, 12 articles related to factors that 

affect the length of days of care for COVID-19 patients 
hospitalized. The article finds various factors that play a role 
in the length of the patient's treatment process. A summary 
of article results from various studies can be seen in table 2. 
Various studies show that the following affect on the length 
of patient care: 
 
 
 

Comorbid 
 

Studies show that COVID-19 has a more severe clinical 
course in the presence of comorbidities, so a more extended 
hospital stay is required. Patients with underlying medical 
conditions (comorbid) such as obesity, cardiovascular 
disease, chronic kidney disease, diabetes, chronic lung 
disease, and cancer are at risk for COVID-19 infection with 
severe manifestations (Cascella et al., 2020). Cardiovascular 
disease includes all non-communicable diseases including 
the heart and blood vessels(Kumboyono et al., 2022). 
Comorbid or other diseases that underlie and affect the 
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severity of COVID-19 patients include hypertension, 
hyperlipidemia, diabetes, obesity, chronic kidney failure, and 
other heart diseases (Among et al., 2021). The need for 
hospitalization in patients with comorbidities is six times 
higher when compared with the absence of comorbidities. 
Mortality was 12 times greater in patients with 
comorbidities than compared in patients without 
comorbidities (Stokes et al., 2020). The study found it was 
found that patients with comorbidities, especially diabetes 
mellitus, had a longer LOS time of 3.2 days compared to 
patients who did not have comorbidities. Patients with 
comorbidities are possible because, in diabetic patients, it 
can damage the function of macrophages and lymphocytes.It 
affects the growth of T cells and interferon production and 
causes suppressed immunological functions.In addition, viral 
infections can cause fluctuations in blood glucose levels, 
worsening diabetes complications and prolong the recovery 
process (Wu et al., 2020). Although type 2 diabetes is a factor 
that can increase the risk of death from severe COVID-19 
disease, patients with diabetes and well-controlled blood 
glucose have lower mortality compared with diabetes and 
uncontrolled blood glucose (Among et al., 2021). COVID-19 
patients with diabetes have organ damage and inflammatory 
factors and tend to have a poorer prognosis, so more 
intensive care is needed in patients with comorbid diabetes 
(Guo et al., 2020). 
 
 
 
 
 

Smoke 
 

Smoking is one of the main factors that cause high 
mortality and morbidity rates in patients. Smoking is also a 
predisposing factor that can exacerbate the incidence of 
diseases caused by bacteria that cause lung and viral 
pneumonia(Chousein et al., 2020). Smoking causes damage 
to the upper respiratory tract and decreases the immune 
system in the lungs (Patanavanich & Glantz, 2020). Smoking 
contains nicotine which is addictive and causes various 
diseases(Kumboyono et al., 2021). The study states that 
smoking increases the severity of COVID-19 sufferers by 1.91 
times higher when compared to patients who do not smoke 
(Patanavanich & Glantz, 2020). Previous research conducted 
in Iran found that smoking can increase the length of 
hospital stay when compared to patients who do not smoke. 
The LOS difference in patients who smoked was 5.21 days 
longer when compared to patients who had never smoked, 
while the LOS of former smokers was 2.19 days longer 
compared to patients who had never smoked (Sari et al., 
2016). Although several studies have concluded that 
smoking is significantly associated with LOS, some suggest 
the opposite (Patanavanich & Glantz, 2020). Several studies 
suggest that COVID-19 primarily targets the lungs; smoking-
related lung disorders often overlap with other respiratory 
comorbidities in COVID-19 patients, such as chronic 
bronchitis, chronic obstructive pulmonary disease, and 
emphysema (Alluhaymid et al., 2020). However, research 
remains on smoking as a risk factor for a worse COVID-19 
prognosis and calls for quitting smoking amid the pandemic 
(Khalil et al., 2021). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Article search flow based on the PRISMA method 
 
 
Table 2 
Article Summary 
 

No Writer Research design Sample Research result 
1 (Li et al., 2021) This research is a 

retrospective cohort 
study on COVID-19 
patients with 

102 patients were 
diagnosed with COVID-
19 between January 
2020 and March 2020 at 

LOS increased with age in the 3-day groups (LOS 10 
days, 11-18 days, and >19 days). Older age (≥50 
years), high ALT and AST levels (both 40 U/L), critical 
and severe pneumonia, and high myoglobin levels (≥ 

Excluded: 
After full text screen n = 22) 

 

Article selection flow 
 

Identification 

Screening 

Article Identified database searching 
with key terms 

Google Schoolar (n=652); EBSCO (n=271); 
Science direct (n=23); n total = 946 articles 

 Exclude 
Duplicate (n=57); By title and 

abstract (n= 713) 
 

Exclude 
Review articles (n= 142) 

 

Reports assessed for eligibility (n = 34) Eligibility 

Collating Study Included in the Review (n = 12) 

Screening 
Abstracts and title screening manually 

(n=176) 
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pneumonia using the 
Fisher extract test or 
Chi-square and 
Mann-Whitney tests. 

You A Hospital in Beijing, 
China 

100 g/L) significantly increased the likelihood of a 
longer LOS. Five associated risk factors affecting LOS 
were age, ALT, platelets, PF ratio, and pneumonia. 

2 (Wu et al., 
2020) 

This research is a 
descriptive 
retrospective analysis 
to describe the 
characteristics of 
patients admitted to 
Fangcang Hospital, 
China. 

According to the 
inclusion criteria, there 
were 136 patients with 
complete medical 
records,  and 58 patients 
were included. 

LOS was significantly related to gender, comorbidities 
(cardiovascular and diabetes), lymphocyte level, CT 
scan results, fever, and duration of symptom onset to 
hospital admission. Patients with fever prior to 
hospital admission had a 3.5-day longer LOS than 
those without fever. In addition, patients with 
diabetes were hospitalized for 3.2 days longer than 
those without diabetes. A longer duration of 
hospitalization among non-severe COVID-19 patients 
was associated with fever, bilateral pneumonia on CT 
scans, and diabetes. 

3 (Mendes et al., 
2021) 

A Monocentric 
retrospective study in 
a geriatric hospital at 
Geneva University 
Hospital Switzerland 

The sample consists of 
245 patients 

In COVID-19 patients, the Nutritional Risk Screening 
(NRS) value of 5 is associated with a prolonged LOS. 
LOS can extend up to 3.69 days. However, not 
associated with patient mortality. NRS is a nutritional 
screening where a total value of 5 is a high risk of 
malnutrition. Nutritional risk assessment is needed 
early on for inpatients, especially the elderly. 

4 (Zinellu et al., 
2021) 

A Retrospective study 
at Sassari University 
Hospital, Italy 

It consists of 65 COVID-
19 patients whom RT-
PCR has confirmed. 

Patients with the Systemic Inflammation Index (SII) 
significanty affect the length of hospital stay. Patients 
had an average LOS of 21 days and a length of 1.36 
days in patients with high SII scores. 

5 (Chousein et 
al., 2020) 

A Retrospective study 
in a Turkey hospital 

It consists of 114 
patients with COVID-19 
pneumonia 

The highest mortality factor is increasing age. There 
was no statistically significant effect on smoking in 
patients with disease severity and LOS and intensive 
care. 

6 (Jeraiby et al., 
2021) 

Using a retrospective 
cohort study in Jizan, 
Kingdom of Saudi 
Arabia 

It consists of 74 patients The results show that CRP is a predictive factor from 
laboratory results routinely performed on COVID-19 
patients. From the study results, it was found that 
CRP was significantly associated with the length of 
stay in patients (LOS) in the hospital. 

7 (Wargny et al., 
2021) 

A Retrospective study 
of 68 hospitals in 
France 

It consists of 2796 
diabetic patients with 
confirmed COVID-19 

In younger patients, taking regular metformin 
therapy and experiencing a more prolonged onset of 
symptoms before hospital admission had a positive 
relationship with patients length of stay (LOS). 

8 (Crankson et 
al., 2022) 

A Cross-Sectional 
Analysis 

The total sample consists 
of 2334 COVID-19 
patients at the Ga East 
Municipal hospital of 
Ghana 

The results showed that the female sex had a longer 
hospitalization length than the male. Patients with 
hypertension and diabetes have a 2-day longer 
hospitalization period (LOS) than patients without 
comorbidities. Besides that, they have a four times 
higher chance of getting long COVID. 

9 (Wang et al., 
2022) 

A Retrospective study The total sample consists 
of 538 hospital patients 
in China's Sichuan 
province 

The results showed that the average patient was 
hospitalized for 19 days, and patients older than 45 
years had a longer LOS. 

10 (Al-Salameh et 
al., 2021) 

A Retrospective study The total sample consists 
of 433 patients at 
Amiens University 
Hospital, France 

The result was that 37.7% of the patients treated were 
obese, and 27.4% were overweight. Obesity was 
significantly associated with length of stay and 
severity of death. The risk of patient severity and the 
need for intensive care increases by 2x in patients 
with a BMI>25 kg/m. 

11 (Twohig et al., 
2021) 

A Cohort study The number of samples 
was 43,338 positive 
COVID-19 patients (8682 
with the delta variant 
and 34,646 with the 
alpha variant) in the UK 

The study results revealed that the risk of patients 
being admitted to the hospital and being treated was 
more found in the delta variant when compared to 
alpha. 

12 (Khalil et al., 
2021) 

A Retrospective study 743 patients at Rafik 
Hariri University 
Hospital (RHUH) 

The results showed that patients who smoked had a 
longer LOS of 2.8 days when compared to patients 
who were not smokers. Patients who smoke are more 
likely to be admitted to the ICU in COVID-19 patients. 
Male patients who smoke have a lower survival rate. 

 
Virus type 
 

Corona viruses are divided into four genera namely delta 
coronavirus, gamma coronavirus, beta coronavirus and alpha 

coronavirus (Shereen et al., 2020). In November 2021, a new 
variant called omicron coronavirus was discovered in South 
Africa(Veneti et al., 2022).Patients with the Delta variant 
virus had a 2.26 times risk of emergency and hospitalization 
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for hospitalization compared to patients infected with the 
alpha variant virus. The delta variant in an unvaccinated 
population may place a more significant burden on health 
care services than the alpha variant (Twohig et al., 2021). 
Meanwhile, in the omicron variant, it was found that the 
severity of the patient was lower when compared patients 
infected with the delta variant. Hence,the risk of 
hospitalization was 73% lower in the omicron variant when 
compared to the delta variant(Veneti et al., 2022). In patients 
with the omicron variant, the median LOS was 2.8 days, 
while the median delta variant LOS was 6.5 days, comparable 
to the percentage of ICU admissions in the omicron variant 
(7.7%) compared to the delta variant (24%)(Veneti et al., 
2022). 

 
Severity 
 

Disease severity was defined according to the 
classification proposed in the Chinese guidelines for COVID-
19-associated pneumonia(Xie et al., 2020). Moderate severity 
or moderate casesis a condition with clinical signs of 
pneumonia (shortness, cough, rapid breathing, and fever) 
without any symptoms of severe pneumonia (saturation 
93%). Meanwhile, severe cases are conditions with clinical 
signs of pneumonia (shortness, cough, rapid breathing, and 
fever) plus one of the following conditions, namely severe 
respiratory distress, respiratory rate > 30x/minute, or 
saturation <93% with room air without using oxygen (Burhan 
et al., 2020).In moderate to critically ill COVID-19 patients, 
oxygen saturation values greater than 90% with 
supplemental oxygen administration indicate a very high 
probability of survival, whereas patients with oxygen 
saturation values less than 90% despite supplemental oxygen 
are at risk of higher mortality(Xie et al., 2020). The severity 
of the identified patient can affect patient’s length of stay in 
the hospital. The study results showed that the average LOS 
of COVID-19 patients in China's Fangchang Hospital was 13 
days, whereas, in patients with mild degrees, the LOS was 2.4 
days shorter when compared to patients with moderate 
degrees (Wu et al., 2020). Patients with fever before hospital 
admission had a significantly longer LOS of 3.5 days than 
those without fever, and patients with bilateral pneumonia 
were hospitalized for 3.4 days longer when compared with 
patients who had a normal CT scan (Wu et al., 2020). In 
patients with high severity and requiring treatment in the 
ICU, the average LOS data was 21.1 days, with a median of 
17.4 days (Lapidus et al., 2020). 
 
Body Mass Index (BMI) and Nutritional Status 
 

BMI has an essential role in the infection and severity of 
COVID-19 patients of all ages, especially in the elderly 
population(Malik et al., 2020). COVID-19 patients with 
obesity are more likely to be hospitalized and have a higher 
risk of dying in the hospital, especially for younger patients 
under 50 years, and mechanical ventilation is more often 
used(Hendren et al., 2021). Obesity is often associated with 
patients with COVID-19, with data showing that 41.7% of 
COVID-19 patients undergoing hospital treatment have 
obesity conditions (Richardson et al., 2020). In addition, it 
was found that most obese patients had severe 
manifestations along with an increase in BMI. Patients with 
obesity and age over 60 years had a nearly 4-fold higher risk 
of developing severe manifestations and dying, and obesity 
(BMI 30 kg/m²) had a 1.5-fold risk of hospitalization in 
younger patients. over 60 years and a 3.6-fold risk in patients 
over 60 years(Du et al., 2021). In a study conducted, it was 

found that patients admitted to the intensive care unit were 
seven times more likely to have a BMI >35 kg/m² (severe 
obesity) compared to patients with a BMI <25 kg/m² 
(Simonnet et al., 2020). Patient with obesity admitted to the 
intensive care unitis possible because obesity is associated 
with respiratory disorders as a predisposition to lung 
infection. Obesity (especially abdominal obesity) is 
accompanied by mild inflammation that can alter the 
immune response to COVID-19, and obese people often have 
other cardiometabolic conditions that increase the risk of 
infection (Al-Salameh et al., 2021). In addition, the 
nutritional status of patients who are at risk of experiencing 
malnutrition also has the potential to experience a 
lengthening hospitalization period, especially in elderly 
patients(Mendes et al., 2021). 

 
Gender 
 

Gender is reported to affect the severity of the disease. 
The percentage of male patients requiring inpatient care 
(16%), admitted to the ICU (3%), and died (6%) was higher 
than female patients requiring hospitalization (12%), ICU 
(2%), and died (5%)(Stokes et al., 2020). 

 
Age 
 

Research shows that age > 50 can increase the risk of 
patient severity, so a long time is needed for in-hospital 
treatment(Li et al., 2021). Patients over 65 years of age have 
the highest severity and the lowest in children under 18 
years of age(Stokes et al., 2020). Clinical manifestations in 
children and infants are generally milder than in adults, 
especially in those without any background in certain 
diseases or obesity (Diaz et al., 2021). Older age has 
decreased immune functionand more sensitive cytokine 
response, and T cells that produce interleukins increase with 
age, so the induction of proinflammatory cytokines is not 
controlled (Li et al., 2021). 

 
Laboratory Results 
 

Laboratory results obtained from the blood of COVID-19 
patients can be identified as affecting on the patient's LOS. 
High levels of alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) (>40 U/L) and high myoglobin on 
laboratory tests were also identified as being able to increase 
LOS in COVID-19 patients (Li et al., 2021). In addition, the 
Systemic Inflammation Index (SII) is a count of [neutrophils × 
platelets]/lymphocytes having a significant effect on the 
length of hospital stay. Patients had an average LOS of 21 
days and a length of 1.36 days in patients with high SII 
values(Zinellu et al., 2021). The results of other studies state 
that C-reactive protein is one indicator that is also significant 
for predicting LOS in COVID-19 patients(Jeraiby et al., 2021). 
CRP is a biomarker of the inflammatory process, where 
inflammation is often considered an essential trigger of 
various disease processes(Kumboyono et al., 2022). CRP is a 
reactant in the acute phase that plays a role in clearing 
infection by increasing phagocytosis and activating the 
complement system. Measuring CRP can provide an 
appropriate intervention plan to save patients with COVID-
19(Jeraiby et al., 2021). 
 
LIMITATIONS 
 

The articles taken in this study are only those related to 
references to factors that influence the length of treatment 
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without considering the therapy received by each COVID-19 
patient. 
 
 
 
CONCLUSIONS AND SUGGESTIONS 
 

Various references show many factors contributing to the 
length of stay of COVID-19 patients in the hospital.Several 
factors identified as having an effect were comorbid, gender, 
smoking, gender, type of virus, severity, age, and laboratory 
results.From the clinical data of patients, it can be helpful to 
evaluate the length of stay of patients and optimize the 
efficiency of the use of beds in hospitals and reduce 
resources. Hospital preparedness is needed in dealing with 
fluctuations in COVID-19 patients and the number of 
requests for care during the pandemic, and further 
understanding and study in understanding the various 
factors that play a role in the length of hospital stay. 
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