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Hospital length of stay for COVID-19 patients: a systematic review and meta-analysis
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The length of stay in the hospital for COVID-19 can aid in understanding the disease's prognosis. Thus, the goal of
this study was to collectively estimate the hospital length of stay (LoS) in COVID-19 hospitalized individuals. To
locate related studies, international databases (including Google Scholar, Science Direct, PubMed, and Scopus) were
searched. The I? index, the Cochran Q test, and T? were used to analyze study heterogeneity. The mean LoS in COVID-
19 hospitalized patients was estimated using a random-effects model. COVID-19's total pooled estimated hospital LoS
was 15.35,95%ClI:13.47-17.23; p<0.001, I> = 80.0). South America had the highest pooled estimated hospital LoS of
COVID-19 among the continents, at 20.85 (95%CI: 14.80-26.91; p<0.001, I> = 0.01), whereas Africa had the lowest
at 8.56 8 (95%CI: 1.00-22.76). The >60 age group had the highest pooled estimated COVID-19 hospital LoS of 16.60
(95%CI: 12.94-20.25; p<0.001, I?> = 82.6), while the 40 age group had the lowest hospital LoS of 10.15 (95% CI: 4.90-
15.39, p<0.001, I> = 22.1). The metanalysis revealed that COVID-19's hospital LoS was more than 10 days. However,
it appears that this duration varies depending on a number of factors, including the patient's age and the availability of
resources.
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Introduction

In late 2019, in Wuhan, China, a novel coronavirus of severe
acute respiratory syndrome (coronavirus 2; SARS-CoV-2) caused
a disease called COVID [1]. On January 30, 2020, the World
Health Organization announced this situation as a public health
emergency. At the date of December 1, 2020, more than 1.45 mil-
lion deaths had occurred worldwide [2]. This disease creates seri-
ous challenges to the health system. The demand for hospital beds,
intensive care beds, and mechanical ventilators is one of the chal-
lenges facing the health system [3-6].

The rapid spread of COVID-19 led to severe shortages of hos-
pital beds. To plan a response, hospital and public health officials
need to understand how many people in their area are likely to
require hospitalization for COVID-19 [7]. The COVID-19 pan-
demic overburdens the intensive care units with the influx of criti-
cally ill patients and challenges the health systems’ capacity to
respond to the need [8]. In Winnipeg, Manitoba, critical care was
severely challenged during the initial peak of the influenza A
(HINT) virus pandemic in June 2009, as intensive care units
(ICUs) were at full capacity [9]. Since the shortage of ICU beds
may engender a trade-off between saving the life of one patient
over another, the ability to timely forecast the impact of the epi-
demic on ICU bed capacity usage is a critical component of ade-
quate outbreak management [10].

The study by Jamshidi et al. compared the length of hospital
stay during the COVID-19 pandemic in the USA, Italy, and
Germany, the length of hospitalization for the fatal cases in the
USA, Italy, and Germany are 2-10, 1-6, and 5-19 days, respective-
ly. Overall, this length in the USA is 2 days more than that in Italy
and 5 days less than in Germany [11].

Understanding how long COVID-19 patients require health-
care in hospitals is important for predicting bed demand and plan-
ning resource allocation, particularly in resource constraint set-
tings [12]. Because of the pathogen COVID-19, the characteristics
of the disease vary at different times and places [13,14]. Therefore,
following these changes, it is essential to update our findings to
better manage this disease. Thus, this study was aimed to estimate
the hospital length of stay of COVID-19 patients.

Methods

Search strategy

We performed this study according to PRISMA guidelines. To
identify all studies that reported hospital length of stay in COVID-19
hospitalized patients, a comprehensive search of several electronic
databases, including PubMed, Scopus, and Web of Science, was
performed on January 29, 2021. The search term comprised the
following keywords: “length of stay”,” Stay Length”,” Hospital
Stay”, “Admission duration”, “Admission length”,” COVID 197,
“COVID-197, “2019-ncov”, “2019 ncov”, “sars cov 2”, “sars-cov
27, “Coronavirus”, “hospital”.

The following inclusion criteria were selected for meta-analy-
sis: the study subjects were adults (=18 years old) infected with
COVID-19 and hospitalized, the primary outcome was mean or
median hospital length of stay or ICU length of stay, and finally,
studies were included in which the study population was not limit-
ed to a specific group of chronic patients. Furthermore, the exclu-
sion criteria were articles that include a letter to the editor, case
reports and case series, review, and meta-analysis.
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Study selection and data extraction

Titles and abstracts of all studies were screened to identify
those that met the inclusion criteria. We send all of the related arti-
cles to Endnote X8 software. Afterward, we removed the duplicate
articles. The remaining articles were reviewed in three steps. In the
first step, we reviewed the title of the article and then the abstract,
and finally, the article’s full texts were evaluated. Full-texts were
assessed for studies that were difficult to screen with titles and
abstracts only. Two authors screened the final full texts, and each
study was decided after reading the full texts of all potentially eli-
gible articles. In cases of disagreement, a third review author was
consulted.

The extracted data included: the first author’s last name, pub-
lication year, country, sample size, mean age or age range, gender,
mean or median hospital length of stay, IQRs, mean or median ICU
length of stay (LoS), and standard deviations. Data extraction was
done by the same two review authors who conducted the study
selection independently.

The assessment of methodological quality and risk of bias

The Newcastle-Ottawa Scale was applied to evaluate the qual-
ity of selected studies [15]. The NOS consists of three domains.
These domains include the selection of study groups, comparabil-
ity of groups, and description of exposure and outcome. This scale,
including eight items and star scores, assesses the quality of each
study in each domain. The total score of each of the articles was
calculated. Study quality was rated on a scale from one star, very
poor, to 10 stars, high quality. Studies are rated as high (7-10),
medium (5-6), or low quality (<4). Two review authors completed
quality assessments independently. A third review author was
involved in cases of disagreement.

Statistical analysis

Cochran’s Q test assessed heterogeneity in the CRF of
COVID-19 between different studies with a significance level of
p<0.1 and I? statistic with values >75% [13]. The random-effects
meta-analysis model was used to estimate pooled CFR because of
high heterogeneity (I> =99.7% and Cochran’s Q (p<0.001). The
univariate meta-regression model was used to assess the effect of
sample size on the heterogeneity of pooled CFR. Publication bias
was assessed by Beggs and Eggers tests. Data were analyzed by
STATA v 11 (StataCorp, College Station, TX, USA).

Results

Description of included studies

In the current systematic review and meta-analysis, 126
records with 428,977 cases estimated hospital length of stay, were
included. These studies were from different continents.

A total of 4,745 records were retrieved through an electronic
databases search, and 3,425 possibly relevant articles were identi-
fied after removing 1,320 articles due to duplication and irrele-
vance for the review purpose. In the second step, 2,655 articles
were excluded after the title and abstract screeded for the inclusion
and exclusion criteria. The remaining 644 articles were excluded
due to lack of relevant information, or they were not original arti-
cles. Finally, 126 articles that reported hospital length of stay of
COVID-19 were included in the final analysis (Figure 1; Table 1).

The mean (SD) of hospital LoS among all records was 14.49
(7.92); also, the median and interquartile range (IQR) of reported
hospital LoS were 13.00 (17.8-9). The minimum and maximum
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Table 1. Description of included studies in the current meta-analysis.
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First author Year  Country Study Sample Age Sex Mean ICL UCL  Se Continent® NOS
design size  group* hospital LoS score
1 Al'Sulaiman et al [16] 2021 Saudi Arabia Cohort 560 1 Both genders 17000 019 4019 1183 5 l
2 Rosenthal et al. [17] 2021 China Cohort 721 3 Both genders 9/89 -16/42 3620 1343 5 7
3 Anudeepetal [18] 2020 India Cohort 50 2 Both genders 6/00 0093 1203 354 5 b
4 Zarzosaetal [19] 2021 Spain Cohort 67 1 Both genders 1410 608 2212 409 2 7
5 Caietal [20] 2020 China Cohort 149 3 Both genders 16/80 484 2816 610 1 7
6 Chenetal [21] 2020 China Case cohort 114 1 Both genders 19/56 910 3002 /34 1 6
7 Creel-Bulosetal. [22] 2020 Georgia Cohort 115 1 Females 1900 849 2951 5/36 3 8
8  Daheretal [23] 2021 Germany Cohort 18 1 Females 44/00 3984 416 U2 2 8
9 Davoudiet al [24] 2021 Iran Cross-sectional 153 4 Both genders 0/30 58 1842 618 5 b
10 Deebetal [25] 2021 UAE Cohort 1075 2 Both genders 6/20 -25/93 38033 16/39 5 5
11 Demir et al. [26] 2021 Turkey  Retrospective cohort 227 3 Both genders 3/88 1089 1865 763 5 l
12 DiazDeTeranetal [27] 2021 Spain/ltaly Cohort 162 1 Males 1700 453 2941 636 2 7
13 Seonetal [28] 2021 Korea Cohort 7969 Both genders 26/70 6078 11418 44/63 1 b
14 Xiaofang et al. [29] 2021 China Cohort 75 Both genders 16/10 1 2459 433 1 1
15 Feietal [30] 2021 USA Cohort 50 1 Both genders 11/64 411 18657 M 3 8
16 Xeetal [31] 2020 USA Cohort 3641 1 Both genders 1000 4913 6913 3017 3 7
17 Abbasiet al. [32] 2021 Iran Cross-sectional 3 2 Both genders 2137 1641 2833 304 5 8
18 Alshukryet al. [33] 2020 Kuwait Cohort 417 3 Both genders 20/69 068 4070 1021 5 5
19 Cabanillas et al. [34] 2020 Spain Cohort 329 2 Both genders 185 993 2563 AT 2 b
20 Capuzziet al [35] 2021 Italy Cross-sectional 151 1 Both genders 16/10 406 2814 614 2 6
21 Conlonetal [36] 2021 USA Cohort 27201 3 Both genders 1000 15163 17163 82/46 3 7
22 Ersozetal [37) 2021 Turkey Cohort 310 2 Both genders 1587 188 312 880 5 8
23 Gharebaghi et al. [38] 2021 Iran Cross-sectional 215 2 Both genders 491 946 1928 /33 5 6
24 Ipekcietal [39] 2020 Turkey Cohort 51 2 Both genders 1049 349 1749 36T 5 7
25  Lenkaetal [40] 2020 USA Cohort 32 1 Both genders 14/80 926 2084 83 3 6
2 Livetal [41] 2021 China Cohort 178 3 Both genders 32/40 1933 4547 6467 1 1
27 Luetal [42] 2020 China Cohort 28 2 Both genders 14/96 911 2015 2/65 1 7
28 Lietal [43] 2020 China Cohort 54 1 Both genders 21/40 1420 28/60  3/67 1 7
28.1 Lietal [43] 2020 China Cohort 54 1 Both genders 29/30 22/10  36/50  3/67 1 7
29 Lietal [44] 2021 China Cohort 57 2 Bothgenders 11720 3/80  18/60  3/717 1 8
30 Omrani-Nava et al [45] 2020 Iran Case-Control 279 2 Both genders 6/00 1037 22737 8/35 5 7
31 Payandemehretal [46] 2020 Iran RCT 20 2 Both genders 6/75 281 1113 2724 5 8
32 Sayingetal [47] 2021 Turkey Cohort 349 2 Bothgenders 9770 -8/61 2801 9/34 5 8
33 Velayosetal [48] 2020 Spain Cohort 66 4 Both genders 5/60 2/36  13/56  4/06 2 7
34 Wuetal [49] 2020 China Cohort 6055 1 Both genders 3/90 -12/36 80/16 3891 1 7
35 Yasinetal [50] 2021 Egypt Cohort 210 3 Bothgenders 8/56 -5/64 22716 /25 6 7
36 Yuan,etal [51] 2020 China Cohort 94 3 Both genders 1428 418 2318 4/85 1 6
37 Zhan,etal [52] 2021 China Cohort 476 1 Both genders 27/16 6/38 4914 10/91 1 6
38 Tanetal [53] 2021 China Cohort 221 2 Both genders 22/40 452 4028 912 1 6
38.1 Tanetal [53] 2021 China Cohort 15 2 Both genders 27/33 24/49 30117 1/45 1 7
38.2 Tanetal [53] 2021 China Cohort 8 2 Both genders 14/50 718 2182 314 1 6
38.3 Tanetal [53] 2021 China Cohort 14 2 Both genders 22/29 1847 26/11  1/95 1 7
38.4 Tanetal [53] 2021 China Cohort 19 2 Bothgenders 13/42 1154 1530 0496 1 8
39 Jiangetal [54] 2020 China Cohort 131 2 Both genders 16/60 5/38  21/82 512 1 7
40  Metal [55] 2020 China Cohort 7 1 Both genders 19/50 1118 2782 4724 1 8
41 Mallowet al [56] 2020 USA Cohort 21,676 1  Both genders 8/90 -135/38 153/18  T73/61 3 7
42 de Mouraetal [57] 2020 Brazil Cohort 400 2 Bothgenders 14/15 545 3315 10 4 7
43 Guptaetal [58] 2020 India Cohort 200 3 Both genders 117 2/69 2503 707 5 7
44 Ozylmazet al [59] 2020 Turkey Cohort 105 3 Both genders 11/12 108 21/16  5/12 5 7

To be continued on next page
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Table 1. Continued from previous page.

First author Year  Country Study Sample Age Sex Mean LCL  UCL Se Continent’ NOS
design size  group* hospital LoS score
45 Parryet al [60] 2020 India Cohort 61 3 Both genders 18/46 1081 26/11 391 5 8
46  Rahim et al [61] 2020  Pakistan  Cross-sectional 204 2 Both genders 6/20 -7/80 2020 714 5 8
47 Rosenthal et al [62] 2020 USA Cohort 35302 1 Bothgenders /14 -176/39 191/87  93/94 3 6
48 Sardifia-Gonzdlez et al [63] 2020 Spain Cohort 18 1 Both genders 9/40 524 13666 2/12 2 6
49 Shietal [64] 2020 China Cohort 184 3 Bothgenders 17/30 401 3059  6/78 1 6
50 Sunetal [65] 2020 China Cohort 217 3 Both genders 17/90 346 32/34 3T 1 7
51 Teichet al. [66] 2020 Brazil Cohort 510 4 Both genders 9/00 1313 3113 1129 4 7
52 Turcotte et al. [67] 2020 USA Cohort 117 1 Both genders 11/80 120 22/40 541 3 6
53 UlHaqetal [68] 2020 Pakistan Cohort 179 3 Both genders 8/20 491 21731 6/69 5 7
54  Abi Fadel et al. 69] 2020 USA Cross-sectional 495 1 Both genders 13/90 790 3570 11/12 3 6
55  Erturket al [70] 2020 Turkey Cohort 262 2 Bothgenders 8/34 152 2420 809 5 7
56 Vernaz-Hegietal [T1] 2020 Switzerland Cohort 840 1 Both genders 10/38 -18/02  38/78  14/49 2 6
57  Wagner et al. [T2] 2020 USA Cohort 99 2 Bothgenders 32/61 22/86 4236 497 3 6
58  Wuetal [73] 2020 China  Cross-sectional 80 3 Both genders 8/00 -0/77 1617 44T 1 7
59 Wuetal [8] 2020 China Cohort 58 2 Bothgenders 10/30 284 17716 381 1 7
60 Xieetal [74] 2020 China Case-control 25 2 Both genders 21720 16/30 26/10  2/50 1 7
61 Yuanetal [75] 2020  Switzerland Cohort 94 3 Both genders 14/28 418 23/18  4/85 2 7
62 Zhangetal [76] 2020 china Cohort 420 2 Both genders 17/80 228 3188 10125 1 8
63 Egoletal [77] 2020 USA Cohort 17 1 Both genders 9/80 516 13/84  2/06 3 7
64 DelGiornoetal [78] 2020 Switzerland Cohort 90 1 Both genders 16/40 710 2510 474 2 8
65 Cengizetal [79] 2020 Turkey Cohort 30 2 Both genders 10/40 503 1511 2714 5 8
66 Ayazetal [80] 2020 Pakistan Cohort 66 2 Both genders 8/30 034 1626  4/06 5 8
67 Battaglinietal [81] 2020 Italy Cohort 94 1 Both genders 28/10 18/60 37/60  4/85 2 7
68 ArBhuyanetal [82] 2020 Bangladesh Cohort 33 4 Both genders 14/50 887 2013 287 5 6
69  Agrupis et al [83] 2021  Philippines Cohort 500 3 Both genders 12/00 991 3391 11/18 1 6
70 Almas et al [84] 2021  Pakistan Cohort 699 2 Both genders /26 -18/65 3317 13722 5 8
71 Arslanet al [85] 2021 Turkey Cohort 413 2 Both genders 9/30 -10/62 2922 10/16 5 7
72 Banwait et al. [86] 2021 USA Cohort 2726 1 Both genders 9/53 -41/64 60770 26/11 3 9
73 Beattyet al [87] 2021 Ireland Cohort 575 Both genders 1770 -5/80 4120 11/99 2 7
74 Dagheret al. [88] 2021 USA Cohort 310 1 Both genders 6/14 111 2339 80 3 7
75 Ersozetal [89] 2021 Turkey ~ Cross-sectional 310 2 Both genders 15/87 -138 3312 880 5 7
76 Zhanet al [90] 2021 China Cohort 180 Both genders 18/60 545 3115  6/11 1 8
77 Yoonetal [91] 2021 USA Cohort 13 2 Both genders 900 SAT 12663 1480 3 6
78 Yesilkayaetal [92] 2021 Turkey Cohort 10 1 Both genders 14/50 1140 1760  1/58 5 6
79 Yeatesetal [93] 2021 USA Cross-sectional 110,223 Both genders 12/10 -313/26 337/46  166/00 3 7
80 Xionget al [94] 2021 China Cohort 75 2 Both genders 21/05 12/56  29/54  4/33 1 5
81 Vranisetal [95] 2021 USA Cohort 39 2 Both genders 20190 1478 2702 312 3 7
82 Villamanan et al [96] 2021 Spain Cross-sectional 327 1 Both genders 13/20 452 30/92 904 2 7
83 Varela Rodriguez et al [97] 2021 Spain Cohort 188 1 Both genders 500 -8/44  18/44  6/86 2 7
84  Ferryetal [98] 2021 Australia Cohort 223 3 Bothgenders 3/50 113 1813 TAT 1 7
85  Valverde-Lopezet al [99] 2021 Spain Cohort 178 1 Both genders 8/10 497 21107 6/67 2 7
86  Spoldiet al [100] 2021 Italy Cross-sectional 63 1 Both genders 12/00 422 1918 397 2 8
87 Soaresetal [101] 2021 Brazil Cross-sectional 46 2 Both genders 22/10 16/05 2935  3/39 4 7
88 Sikkemaetal [102] 2021 Netherlands Cohort 382 1 Both genders 22/50 335 4165 917 2 7
89 Rubio-Graciaetal [103] 2021 Spain Cohort 130 2 Both genders 8/00 ST 1917 510 2 6
90 DiFuscoetal [104] 2021 USA Cohort 173942 1  Both genders 8/30 -400/42 417002 208/53 3 6
91 Ronan et al. [105] 2021 Ireland Case-control 19 Both genders 6/08 181 1035  2/18 2 5
92 Rojas-Marte et al. [106] 2021 USA Cohort 398 1 Bothgenders 19/10 -0/45 38665 997 3 6
93 Ramos et al [107] 2021 Spain Cohort 936 1 Both genders 17/30 -12/68 47728 15/30 2 7

To be continued on next page
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reported hospital LOS was 3.5 and 53.8, respectively. The overall
pooled estimated hospital LoS of COVID-19 was 15.35, 95%
CI:13.47-17.23; p<0.001, I> = 80.0). The highest pooled estimated
Hospital LOS of COVID-19 among the different continents was
estimated in South America at 20.85 (95%CI: 14.80-26.91;
p<0.001, I> = 0.01), while in hospitalized patients in Africa was
8.56 (95% CI: 1.00-22.76).

In the comparison of different age groups, the highest pooled
estimated LOS in COVID-19 was seen in the >60 years old 16.60
(95%CT: 12.94-20.25; p<0.001, I> = 82.6), and the lowest hospital
LOS was seen in the <40 age groups 10.15 (95% CI: 4.90-15.39,
p<0.001, I> = 22.1). then 200 cases) was higher than the studies
with more than 200 understudies cases (16.28 vs 11.94 days)
(Table2).

Meta-regression

To identify the cause of different factors on heterogeneity
among studies, the variables like sample size, the mean age of par-
ticipants, study year, and the continent was assessed. The effect of
the year of study (p=0.21), age of participants (p=0.13), and sam-
ple size (p=0.71), on heterogeneity among studies was not statisti-
cally significant; but the continent had a significant effect on het-
erogeneity among studies (p=0.001) (Table3).

Table 1. Continued from previous page.
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Figure 1. PRISMA flow diagram for included studies in the cur-
rent meta-analysis.

Se Continent® NOS
score

Mean
hospital LoS

94 Aghajanietal [108] 2021 Iran Cohort 991 1 Both genders 6/00 -24/85 36/85 1574 5 6
95 Groahetal [109] 2021 USA Cohort 82 2 Both genders 16/40 753 22T 453 3 7
96 Oliveiraetal [110] 2021 USA Cohort 98 1 Both genders 8/30 1740 1800 4/95 3 7
97 Martinez-Urbistondoetal [111] 2021 Spain Cohort 165 1 Both genders 1400 141 26K9 642 2 7
98 Marmarchiet al [112] 2021 USA Cohort 288 1 Both genders 18/00 187 34/63  8/49 3 7
99 Heetal [113] 2021 China  Cross-sectional 2702 2 Both genders 17/88 -33/06  68/82  25/99 1 8
100 Yousefet al [114] 2021 India Cohort 57 1 Bothgenders 10/54 4 1794 31T 5 7
101 Majeed et al. [115] 2021 Pakistan Cohort 75 2 Both genders 11/40 291 19489  4/33 5 7
102 Mader et al. [116] 2021 Germany Cohort 50 2 Both genders 17/22 1029 2415 3/54 2 8
103 Ahlstrometal [117] 2021  Sweden Cohort 9905 1 Both genders 10/50 -87/03 108/03  49/76 2 8
104 Al Sulaiman et @/ [16] 2021 Saudi Arabia Cohort 560 1 Both genders 10/00 1319 3319 11/83 5 7
105 Alamdari et al [118] 2020 [ran Cohort 83 1 Both genders 11/00 207 1993 4/56 5 8
106 Aldhaeefietal [119] 2021 USA Cohort 315 1 Bothgenders 12/00 -5/39 2939 887 3 6
107 Andradeetal [120] 2021 USA Case control 189 1 Male 700 -6/47  20/47 687 3 7
108 Bonnet et al [121] 2021 France Case-control 138 2 Both genders 12/50 099 2401 587 2 8
109 Bozan et al [122] 2021 Turkey Cohort 263 1 Both genders 12/60 =329 2849 Y11 5 7
110 Breiketal [123] 2020 USA Cohort 164 2 Both genders 12/00 05 24555 6/40 3 7
111 Caietal [124] 2020 China Cohort 149 Both genders 16/18 422 2814 6/10 1 7
112 Creel-Buloetal [22] 2020  Georgia Cohort 115 1 Bothgenders 19/00 849 2961  5/36 2 7
113 Jaiswal et al. [125] 2021 United Arab Emirates ~ Cohort 14 2 Both genders 35/64 31T 3981 187 5 7
114 Zhang et al. [126] 2021 China Cohort 420 2 Both genders 17/80 -2/28  31/88 1025 1 6
115 Charoenngam et al. [127] 2021 USA Cohort 1427 2 Both genders 8/10 28092 4512 18/89 3 8
116 Xuetal [128] 2020 New York Cohort 101 1 Both genders 13/00 IS 2285 502 3 7
117 Sarpongetal [129] 2021 USA Cohort 405 2 Both genders 8/90 -10/82  28/62  10/06 B 7
118 Ozcelik Korkmaz et al. [130]2021 Turkey Cohort 116 2 Both genders 14/36 001 2800 5/39 5 9
119 Hittesdorf et al [131] 2021 USA Cohort 116 1 Both genders 53/80 4325 6435 5/39 3 7
120 Diez-Quevedo et al. [132]2021 Spain Cohort 2150 1 Both genders 14/00 -31/44 5944 23/18 2 9
121 Forsblometal [133] 2021 Finland Cohort 585 2 Both genders 10/00 13710 33/710 12009 2 9

*Age group: 1 = <40, 2= 40-50, 3 = 50-60, 4 = >60; °Continent: 1 = East Asia, 2= Europe, 3 = North America, 4 = South America, 5 = West Asia, 6 = Africa.
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Publication bias

According to the results of Begg’s and Egger’s test, there was
no evidence of publication bias (0.31,0.51) about the understudied
subject (Figure 2).

Discussion

Understanding the influence of COVID-19 on hospital capaci-
ty requires precise estimation of total LoS, which may then be used
to predict bed demand. Given the complexity and partiality of
numerous data sources, as well as the quickly evolving nature of
the COVID-19 pandemic, multiple analysis approaches on many
datasets, such as meta-analysis studies, are most suited [134].

In this meta-analysis study, the mean hospital LoS among all
records was 14.49, and the median of reported hospital LoS was
13. The study’s principal findings include that the majority of
research on hospital length of stay among COVID-19 patients
were conducted in West Asia. The African area recorded the fewest
studies. Our findings demonstrated a considerable effect of study
heterogeneity. South America had the highest pooled hospital LoS
of COVID-19, whereas hospitalized patients in Africa had the low-
est one. This could be due to excellent hospital quality data in
America and little or no hospitalization data in Africa.
Furthermore, because COVID-19 death rates are higher in Africa,
most hospitalized patients die earlier and have a shorter hospital
stay. Those over the age of 60 had the highest pooled estimated
hospital LoS of COVID-19. It should come as no surprise that
elderly patients had a longer hospital stay. As a result, our study
backs up prior findings in the literature [135,136]. This could also
be attributed to their weakened immune systems and behavioral

press
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reactions to the measures implemented. Simultaneously, diabetes
or other chronic illnesses in older individuals complicate infection
management and lengthen hospital stay [137].

The first formal review on LoS for COVID-19 was conducted
on 52 research, 46 of which were from China. The researches
showed that the median hospital LoS in China was 14 days, com-
pared to 5 days outside of China. Because only five research
recorded LoS outside of China, this comparison is fairly ambigu-
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Figure 2. The funnel plot to assess the presence of publication bias.

Table 2. Pooled estimation of the hospital length of stay for coronavirus disease 2019 according to different variables

Group Number of records Pooled estimation (%) 95% CI Q I2 (%)
Continent
East Asia 33 1841 15.70-21.12 p<0.001 714
Europe 24 15.31 9.03 - 21.59 p<0.001 89.4
North America 27 15.78 11.45-20.11 p<0.001 713
South America 3 20.85 14.80-26.91 p<0.001 0.01
West Asia 34 11.93 8.26-15.60 p<0.001 80.8
Africa 1 8.56 1.00-22.76 - -
Unknown 4 13.67 5.96-21.38 p<0.001 438
Age group
>60 50 16.60 12.94-20.25 p<0.001 82.6
50-60 19 15.12 12.30-17.94 p<0.001 279
40-50 46 14.67 11.15-18.18 p<0.001 84.0
<40 4 10.15 4.90-15.39 p<0.001 22.1
Unknown 7 12.38 6.86-17.91 p<0.001 287
Sample size
Less than 200 73 16.28 14.03-18.52 p<0.001 88.0
More than 200 53 11.94 9.01-14.88 p<0.001 0.0
Overall 126 15.35 13.47-17.23 p<0.001 80.0

Table 3. The meta-regression results to identify the cause of different factors on heterogeneity among studies.

Variable Coefficient SE p
Sample size -0.02 0.007 0.71
Study year 2.16 1.74 0.21
Age -1.68 1.10 0.13

Continent -1.46 1.77 0.001
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ous. Patients with COVID-19 appeared to be hospitalized for
longer in China than elsewhere. This could be explained by
changes in admission and discharge criteria among nations, as well
as disparities in pandemic timing [138]. The majority of the sur-
veys included in this evaluation focused on the small number of
subjects hospitalized during the first month of the outbreak and did
not take censoring into account [139]. Our research was more
extensive, with publications from East Asia, Europe, North
America, South America, and West Asia included. As a result, our
estimate is more accurate because we included all publications
from various countries in our research.

In Oksuz et al.’s cohort study in Turkey on 1,056 patients, 55%
were men, and 45% were women. The mean age was 56.6 years.
The mean length of stay was 9.1 days. The mean length of stay was
8.0days for patients hospitalized inwards versus 14.8days for
patients hospitalized in the ICU. During the first months of the
COVID-19 pandemic, physicians tended to hospitalize the patients
for close monitoring regardless of severity. However, that practice
changed over time, and later only patients with higher disease
severity, lower oxygen saturation, comorbid conditions, and evi-
dence of chest CT were hospitalized. Therefore, this change in
treatment approach may have resulted in a lower number of inpa-
tients in the months following the first peak and higher hospital
costs among hospitalized patients [140]. In the study by Fadel et
al., 495 patients were admitted for severe COVID-19 infection.
The mean age was 67.3 years. Most patients (54.9%) were
Caucasian, and 192 (38.3%) were African American. Mean ICU
and hospital LoS values were 7.4 and 13.9 days, respectively [69].

Contrary to our study, one study in France has shown that
fewer older patients were admitted to the ICU. They found that the
length of stay in the hospital was highly variable, depending on age
and wards (ICU or not). ICU stays were longer in the young
patients compared to other pulmonary diseases requiring intensive
care [139]. Probably the reason for the shorter hospital stay in old
age is the higher mortality at these ages. In addition, their study
had little censoring (5%).

Remdesivir is a 5-day treatment and can only be administered
during an inpatient stay. Hospital stays that would otherwise be 5—
8 days could be shortened with remdesivir therapy but by fewer
than 4 days. Patients who would otherwise be discharged in fewer
than 5 days could not experience any reduction in LoS and might
have their hospital stay prolonged to complete their treatment
course. A peak in discharge rates upon completion of therapy sug-
gests that physicians delayed discharge to complete treatment
[141]. In a case series, 174 confirmed COVID-19 adult patients
hospitalized were included. The median age was 45.5 years, and 91
patients (52.3%) were male. The median duration of hospitaliza-
tion was 4 days (0-28 days) [134]. The difference between the
results of this study and other studies is because of the higher num-
ber of men in the study population. In Chiam et al.’s study, six hun-
dred and eighty-seven patients with a mean age of 60.94 were
included in the investigation. Analysis showed that patients’ age,
sex, ethnicity, number of Exhauster comorbidities, and number of
weeks since the pandemic were significantly associated with LoS.
The median LoS was 12.34 days and 5.72 days for ICU and non-
ICU patients, respectively. This study, like ours, shows an associa-
tion between older age with longer hospital LoS [142].

Limitations

The current study has some limitations, including the conti-
nents’ difference. Different factors, such as disease prognosis,
comorbidities, resource availability, available beds, and so on, can
complicate hospital LoS. However, we lack the necessary data in
this review to adjust the influence of the aforementioned parame-
ters. In addition, the hospital LoS was reported based on discharge
status; those who died had a shorter hospital stay than those who
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were discharged alive. Furthermore, COVID-19 hospital stays are
affected by county-specific factors such as admission criteria and
the date of the pandemic. Patients with COVID-19 disease who
have comorbidities like hypertension or diabetes are more prone to
acquire a more severe course and progression of the disease.

Furthermore, elderly patients, particularly those 65 and older
with comorbidities and infections, have a higher rate of admission
to the critical care unit (ICU). The most common comorbidities
among COVID-19 patients were hypertension, diabetes, and car-
diopathy, and they were hospitalized for a longer period of time.
Comorbidity is one of the key causes for the varying lengths of
hospitalization in different studies, and the average length of hos-
pital stay is reported to be longer depending on the number of
patients studied.

Additionally, willingness to pay may influence hospital dura-
tion of stay in different countries or continents based on resource
availability. Willingness to pay is associated with mortality/mor-
bidity risk reductions by incorporating several highly relevant
aspects during an epidemic, namely, healthcare capacity con-
straints, dynamic aspects of prevention (i.e., interventions aimed at
flattening the epidemic curve), and distributional issues due to high
heterogeneity in the underlying risks. In countries with abundant
resources, patients are more eager to pay for hospital treatments,
therefore hospital equipment is sufficient to keep patients in the
hospital until they are fully recovered, and hospital lengths of stay
are indeed longer. While in low-resource countries, in an epidemic
situation where the number of patients is increasing, hospitals may
be forced to discharge patients earlier than usual due to a lack of
equipment such as ventilators, intensive care equipment, and ade-
quate hospital beds, and thus the average hospital length of stay
may be reduced.

These are the most important factors influencing the hospital
length of stay of COVID-19 patients in various nations, and they
should be considered in the results and interpretations.

Conclusions

The mean hospital LoS across all records was 14.49 days, with
13 days as the median recorded hospital LoS. In our analysis, the
continent had a substantial effect on study heterogeneity. South
America had the highest pooled hospital LoS of COVID-19,
whereas hospitalized patients in Africa had the lowest one. It
should be noted that hospital LoS of COVID-19 patients can be
influenced by other factors such as disease prognosis, comorbidi-
ties, availability, and accessibility to health services, so this dispar-
ity between continents can be muddled by various factors such as
major comorbidities, different treatment protocols, different care
protocols, availability of resources, available beds, and so on.
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