
1Hirner S, et al. BMJ Open 2021;11:e046130. doi:10.1136/bmjopen-2020-046130

Open access 

Potential solutions for screening, triage, 
and severity scoring of suspected 
COVID-19 positive patients in low- 
resource settings: a scoping review

Sarah Hirner,1 Jennifer Lee Pigoga    ,2 Antoinette Vanessa Naidoo,2 
Emilie J Calvello Hynes    ,3 Yasein O Omer,2,4 Lee A Wallis,2 Corey B Bills    3

To cite: Hirner S, Pigoga JL, 
Naidoo AV, et al.  Potential 
solutions for screening, 
triage, and severity scoring 
of suspected COVID-19 
positive patients in low- 
resource settings: a 
scoping review. BMJ Open 
2021;11:e046130. doi:10.1136/
bmjopen-2020-046130

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
bmjopen- 2020- 046130).

Received 21 October 2020
Accepted 25 June 2021

1University of Colorado Denver 
School of Medicine, Aurora, 
Colorado, USA
2Division of Emergency 
Medicine, University of Cape 
Town, Rondebosch, Western 
Cape, South Africa
3Department of Emergency 
Medicine, University of Colorado 
Denver School of Medicine, 
Aurora, Colorado, USA
4Sudan Medical Specialization 
Board, Khartoum, Sudan

Correspondence to
Dr Corey B Bills;  
 corey. bills@ cuanschutz. edu

Original research

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives Purposefully designed and validated 
screening, triage, and severity scoring tools are needed 
to reduce mortality of COVID-19 in low- resource settings 
(LRS). This review aimed to identify currently proposed 
and/or implemented methods of screening, triaging, and 
severity scoring of patients with suspected COVID-19 
on initial presentation to the healthcare system and to 
evaluate the utility of these tools in LRS.
Design A scoping review was conducted to identify 
studies describing acute screening, triage, and severity 
scoring of patients with suspected COVID-19 published 
between 12 December 2019 and 1 April 2021. Extracted 
information included clinical features, use of laboratory 
and imaging studies, and relevant tool validation data.
Participant The initial search strategy yielded 15 232 
articles; 124 met inclusion criteria.
Results Most studies were from China (n=41, 33.1%) or 
the United States (n=23, 18.5%). In total, 57 screening, 
23 triage, and 54 severity scoring tools were described. A 
total of 51 tools−31 screening, 5 triage, and 15 severity 
scoring—were identified as feasible for use in LRS. A total 
of 37 studies provided validation data: 4 prospective and 
33 retrospective, with none from low- income and lower 
middle- income countries.
Conclusions This study identified a number of screening, 
triage, and severity scoring tools implemented and 
proposed for patients with suspected COVID-19. No tools 
were specifically designed and validated in LRS. Tools 
specific to resource limited contexts is crucial to reducing 
mortality in the current pandemic.

INTRODUCTION
SARS- CoV-2 was declared a global public 
health emergency on 30 January 2020.1 In the 
time since, more than 153 million people have 
been infected and over 3.2 million have died.2 
While many low- income and middle- income 
countries (LMICs) were relatively spared from 
high mortality rates, public health measures 
to contain the virus have put enormous strains 
on health systems and the ability of countries 
to care for existing disease burdens.3–5 The 
influx of patients with COVID-19 stressed 

healthcare systems worldwide by increasing 
demand for personal protective equipment 
(PPE), diagnostics, oxygen and mechanical 
ventilators.6 Low- resource settings (LRS) 
have limited access to these resources and 
remain disproportionately challenged 
during the COVID-19 pandemic.7 8 Even in 
regions where viral transmission remains low, 
patients with suspected COVID-19 require 
precautions, and confirmed cases require 
costly treatment and care. As the pandemic 
endures, continued resource demands have 
the potential to overwhelm LRS healthcare 
systems.3

Early recognition and treatment of acute 
conditions are integral to reducing general 
mortality in LRS.9 Previous evidence suggests 
three specific processes—screening, triage, 
and severity scoring of patients—improve 
patient outcomes in LRS.10 11 These practises 
reduce resource utilisation across a variety of 
settings and inform ongoing patient manage-
ment,12 but appropriate implementation 

Strengths and limitations of this study

 ► We provide the first review of COVID-19 screening, 
triage, and severity scoring tools both proposed and 
implemented among initial patient presentations to 
the healthcare system.

 ► Many screening, triage, and severity scoring tools 
have been proposed and implemented, but none are 
specific to low- resource settings (LRS).

 ► We identified 51 tools—31 screening, 5 triage, and 
15 severity scoring—that have variables feasible for 
collection in LRS.

 ► Feasibility, however, does not predict that a tool will 
be accurate or effective, and no tools from this re-
view were validated in LRS.

 ► It is likely that many tools being used in healthcare 
systems worldwide are not published and thus can-
not be described in this review.
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during public health emergencies can be challenging. 
The need for screening, triage, and severity scoring tools 
in real time may lead to the use of both unvalidated and 
potentially ineffective protocols.

Although emergency care has developed rapidly in 
LMICs over the past two decades, it remains undevel-
oped in many regions, particularly outside of urban 
areas.13 Many healthcare systems lack formal emergency 
units (EUs), and those with dedicated spaces for emer-
gency and acute care may not routinely screen or triage 
patients. Implementing these tools can be challenging 
in LRS, where equipment, staff and systems are lacking.7 
Despite the limitations, the exceptional risks of COVID-19 
have placed screening and triage procedures at the fore-
front: practical screening and triage protocols maximise 
use of limited available resources and keep patients and 
providers safe.

Screening refers to the process of identifying and 
isolating patients with COVID-19 risk factors on initial 
presentation to the healthcare system, such as to outpa-
tient clinics and EUs.9 It is a rapid process to evaluate 
potential risk of infection, typically using basic clinical 
and historical information. In order to be successful, it 
must be based on easily understood case definitions, as 
it is frequently performed by non- healthcare personnel 
(such as security guards). With screening, high sensitivity 
is typically prioritised over specificity, so that all cases are 
identified. This process is fundamentally different from 
diagnostic testing, which is also referred to as screening 
in some literature. Triage—a systematic method of 
sorting patients into priority groups based on the severity 
of their clinical syndrome, and matching these groups 
with available resources–is usually conducted following 
screening.14 Triage is seen as a fundamental compo-
nent of effective emergency care15: in order for triage 
to improve patient outcomes, the triage protocol must 
effectively prioritise the sickest patients for emergency 
interventions and direct patients to the appropriate levels 
of care.16 Severity scoring stratifies patients with a diag-
nosis (eg, confirmed or suspected COVID-19) based on 
risk of poor outcomes, such as mortality or admission to 
the intensive care unit, and can complement the triage 
process and further inform resource allocation.

To date, there have been no published reviews detailing 
available tools for identification and triage of patients 
with COVID-19. This review aimed to identify currently 
proposed and/or implemented methods of screening, 
triaging, and early severity scoring of patients with 
suspected COVID-19 on initial presentation to the health-
care system and to evaluate the utility of these tools in 
LRS.

METHODS
Search strategy
A systematic search was conducted to identify literature 
describing screening, triage, and severity scoring prac-
tices that have been implemented or proposed for use 

with patients with suspected COVID-19 on first presenta-
tion to emergency or acute care settings.

Four electronic databases (Embase, Ovid/Medline, 
PubMed and Web of Science) were searched using 
keywords, with adaptations made based on controlled 
vocabulary standards for each database. Initial search 
terms included “COVID,” “COVID” and “SARS- CoV-2”, 
coupled with “screening,” “triage,” “severity,” “risk,” and 
“stratification,” “prediction,” “tool,” “index,” and “score,” 
(online supplemental appendix 1). A secondary search 
was completed after reviewer comments with the inclu-
sion of emergency specific search terms to help refine the 
search given the overwhelming growth in the published 
literature on COVID-19 related topics. Targeted searches 
were conducted to identify grey literature through Google 
Scholar and Open Grey. Websites of key regional and 
international health organisations were also searched, 
including the European Centre for Disease Prevention and 
Control, Infection Control Africa Network, International 
Committee of the Red Cross, Medecins Sans Frontières, 
UNICEF, US Agency for International Development, US 
Centers for Disease Control and Prevention, and WHO.

Inclusion and exclusion criteria
All studies published in English between 1 December 
2019 and 1 April 2021 were eligible for inclusion. Multiple 
forms of literature, including published and preprint 
manuscripts, correspondence, reports and published 
guidelines, were considered. Studies were required to 
describe screening, triage and/or severity scoring of 
suspected positive or confirmed COVID-19 patients 
performed by general practitioners or emergency care 
providers in the prehospital, hospital or clinic setting. 
Both previously existing tools applied to patients with 
COVID-19 and novel tools developed specifically for the 
COVID-19 response were eligible for inclusion. A descrip-
tion of the tool, including inputs (eg, hypoxia) and any 
relevant parameters (eg, value of input, such as oxygen 
saturation <93%), was required. As this review aims 
to describe all tools that may be in use, outcomes data 
from implementation and/or validation studies were not 
requisite. Tools could be either proposed or in use, with 
or without validation. There were no restrictions on the 
populations that tools may be used in.

Studies in languages other than English or published 
prior to 1 December 2019 were excluded. Studies 
describing screening, triage and/or severity scoring only 
by specialist physicians and those lacking a complete 
description of the tool were not included. Community- 
based and population- based screening efforts, performed 
by healthcare providers or otherwise, were excluded, as 
were at- home self- triage tools. Descriptions of physical 
screening or triage infrastructure (eg, a walk- up or drive- 
through facility) and methods of administering screening 
(eg, telehealth) were not included.

Data extraction and analysis
Multiple reviewers (SH, JLP, CB and AVN) independently 
assessed studies for eligibility at the title, abstract, and full- text 
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levels. Any discrepancies were resolved via discussion and a 
third independent reviewer (AVN, EJCH and CB) where 
necessary. Relevant data were extracted from eligible texts, 
including, year of publication, country and setting in which 
the tool was proposed or implemented, status of the tool as 
proposed or implemented, and any tool inputs (eg, comor-
bidities, clinical symptoms and findings and diagnostic and 
laboratory results). A second researcher reviewed all data 
extractions to ensure accuracy.

Descriptive analyses were performed, and the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses – Extension for Scoping Reviews checklist was 
used to guide analysis and reporting of these results.17 
Feasibility of inputs for use in LRS was determined based 
on investigation of key literature, including The World 
Bank’s Disease Control Priorities, Third Edition, and 
the African Federation for Emergency Medicine’s 2013 
consensus statement describing facility level specific, 
expected capacities for emergency care delivery on the 
continent.18 19 As with any other setting, LRS have health 
facilities of varying capacities. In this review, feasibility 
was targeted towards district level hospitals, as it is these 
facilities that the majority of LRS populations are likely 
to initially present to.18 Additionally, as fully resourced 
health facilities have struggled with the COVID-19 surge, 
these feasibility inputs may also apply when excess patient 
volume consumes critical resources or makes imaging 
difficult.

Patient and public involvement
Given the nature of this review, it was not appropriate 
to involve patients or the public in this study’s design or 
execution.

RESULTS
The search strategy yielded a total of 15 232 articles 
(figure 1). After duplicates were removed, 11 091 
unique titles were assessed for inclusion. Following title 
and abstract screening, 472 articles remained. Full- text 
review resulted in 124 articles for full inclusion and data 
extraction (online supplemental appendix 2, tables 1–3).

At the time of inclusion, most articles were peer 
reviewed (n=99, 79.8%) or preprint manuscripts (n=9, 
7.3%). Three articles from the grey literature were also 
included in the review, reporting on three tools. Articles 
originated from 27 countries, with the majority published 
or conducted in China (n=41, 33.1%), followed by the 
USA (n=23, 18.5%) and Italy (n=10, 8.1%). Interna-
tional recommendations were described in three articles 
(2.4%).

The majority of the available literrature described 
severity scoring tools (n=54 articles, 43.5%). Screening 
tools were described in 48 (38.7%) and triage in 12 
(9.7%). Some studies described more than one triage or 
severity scoring tool. In 10 studies, both screening and 
triage were described. In total, 57 screening, 23 triage 
and 54 severity scoring tools were described (table 1).

Many tools were designed for hospital- wide (n=51, 
38.1%) or EU (n=19, 14.2%) use. More than one- third 
(n=52, 38.8%) did not have a specified setting and were 
considered to be designed for broad use throughout the 
healthcare system. Seven tools (6.4%)—five for screening 
and two for triage—were specific to paediatric settings; 
nearly all others (n=115, 85.8%) lacked age specifications.

More than one- quarter of tools (n=37, 27.6%) provided 
validation data supporting their use (online supple-
mental appendix 2, table 4), with four (of 37; 10.8%) vali-
dated prospectively. Most tools were validated against the 
following outcomes: diagnosis of severe COVID-19 disease 
(n=8, 21.6%), confirmation of COVID-19 via RT- PCR 
(n=5, 13.5%) or 30- day mortality (n=4. 10.8%). Only four 
screening tools (7.0%) and two triage tools (8.7%) had 
associated validation data, while 29 severity scoring tools 
(53.7%) did. All of these tools were validated in high- 
income (n=18, 48.6%) or upper middle- income (n=19, 
51.4%) country settings. Of those validated in upper 
middle- income countries (n=19), 16 were validated in 
China (84.2%), 2 in Turkey (10.5%) and 1 in Mexico 
(5.3%).

A total of 204 unique inputs were included in the 
screening, triage and severity scoring algorithms (table 2 
and online supplemental appendix 2, table 5).

Screening tools had a median of four (IQR: 3–7) inputs. 
Most (n=36, 63.2%) included epidemiological risk factors. 
Fever was commonly included as a reported symptom 
(n=31, 54.4%) or a measured vital sign (n=17, 29.8%). 
Triage tools had a median of eight (IQR: 2.5–13.5) inputs. 
Oxygen saturation was the vital sign most commonly used 
(n=22, 16.4%), followed by tachypnoea (n=20, 14.9%). 
Concurrently diagnosed acute conditions were present 
in multiple triage tools (n=6, 26.1%). Severity scoring 
tools had a median of five inputs (IQR: 1–8.5). The most 

Figure 1 PRISMA flow chart for selected studies.
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Table 1 Overview of tools used to screen, triage and evaluate the severity of patients with COVID-19

Screening tools (n=57) Triage tools (n=23) Severity scoring tools (n=54) All tools* (n=134)

n % n % n % n %

Setting

  Hospital 16 28.1 5 21.7 30 55.6 51 38.1

  Hospital- based emergency care 12 21.1 4 17.4 3 5.6 19 14.2

  Outpatient/general practitioner 8 14.0 2 8.7 0 0.0 10 7.5

  Prehospital emergency care 2 3.5 0 0.0 0 0.0 2 1.5

  Not specified 19 33.3 12 52.2 21 38.9 52 38.8

Country income level

  High- income country 29 50.9 14 60.9 29 53.7 72 53.7

  Upper middle- income country 23 40. 5 21.7 22 40.7 50 37.3

  Lower middle- income country 3 5.3 3 13.0 3 5.6 9 6.7

  Low- income country 1 1.8 0 0.0 0 0.0 1 0.7

  Not applicable 1 1.8 1 4.3 0 0.0 2 1.5

Age group

  Adults 1 1.8 3 13.0 4 7.4 8 6.0

  Paediatrics 5 8.8 2 8.7 0 0.0 7 5.2

  All ages 3 5.3 1 4.3 0 0.0 4 3.0

  Not specified 48 84.2 17 73.9 50 92.6 115 85.8

Implementation

  Proposed 22 38.6 15 65.2 54 100.00 91 67.9

  Implemented 35 61.4 8 34.8 0 0.00 43 32.1

Validation setting

  High- income country 2 3.5 1 4.3 15 27.8 18 13.4

  Upper middle- income country 1 1.8 1 4.3 17 31.5 19 14.2

  Lower middle- income country 0 0.0 0 0.0 0 0.0 0 0.0

  Low- income country 0 0.0 0 0.0 0 0.0 0 0.0

  Not validated 54 94.7 21 91.3 22 40.7 97 72.4

Feasibility in low- resource settings

  Likely 31 54.4 5 21.7 15 27.8 51 38.1

  Unlikely 26 45.6 18 78.3 39 72.2 83 61.9

*The total number of tools (n=134) does not equal the total number of papers (n=124), as some papers reported on more than one tool.

Table 2 Overview of inputs in tools used to screen, triage and evaluate the severity of patients with COVID-19

Screening tools (n=57) Triage tools (n=23) Severity scoring tools* (n=54)

No. unique inputs % No. unique inputs % No. unique inputs %

Total combined inputs† 76 100.0 108 100.0 116 100.0

Clinical interventions received 0 0.0 5 4.6 1 0.9

Comorbid conditions 6 7.9 15 13.9 24 20.7

Concurrent acute conditions 2 2.6 14 13.0 9 7.8

Demographics 2 2.6 4 3.7 7 6.0

Imaging investigations 3 3.9 3 2.8 3 2.6

Laboratory investigations 22 28.9 32 29.6 42 36.2

Other characteristics 3 3.9 4 3.7 2 1.7

Signs and symptoms 28 36.8 16 14.8 11 9.5

Vital signs 10 13.2 15 13.9 17 14.7

*The total number of tools (n=134) does not equal the total number of papers (n=124), as some papers reported on more than one tool.
†Per cents are out of the total combine inputs, not the number of tools.
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frequently used inputs in these tools were age (n=22, 
40.1%), lactate dehydrogenase (n=11, 20.4%), respira-
tory rate (n=7, 37.0%) and temperature (n=5, 9.3%).

Several studies used pre- existing tools to stratify 
suspected- positive COVID-19 patients: 11 for triage and 
19 for severity scoring (online supplemental appendix 2, 
table 6). The most common tools for severity scoring were 
the qSOFA and CURB-65 scores and were used in five and 
four studies, respectively.

Tool inputs that relied on imaging and nearly all labo-
ratory testing were deemed largely impractical for routine 
use in many frontline EUs in LRS.7 8 In the context of 
these restrictions, just over half of screening tools (n=31, 
54.4%) were viable for use in LRS EUs; a smaller number 
(n=5, 21.7%) of triage and severity scoring (n=15, 27.8%) 
tools were also feasible. Many studies describing tools inap-
propriate for LRS EUs included imaging: 17 screening 
tools (29.8%), 16 triage tools (69.6%) and 14 (25.9%) 
severity scoring tools required a chest X- ray, chest CT 
and/or lung ultrasound. At least one laboratory value was 
included in seven screening (12.2%), six (26.0%) triage 
and 28 severity scoring (51.9%) tools. Screening tools 
were proposed or implemented in six LMICs: 19 in China, 
2 in India and 1 each in Mexico, Timor- Leste, Turkey and 
Uganda, with 16 (55.2%) of these tools deemed feasible 
for LRS. Triage tools were proposed or implemented 
in four LMICs: three in China, three in India and one 
each in Timor- Leste and Turkey, with only four (17.4%) 
deemed feasible for LRS. Of the 25 severity scoring tools 
proposed or implemented in LMICs, 18 were from China, 
2 were from Pakistan and there was 1 each from Argen-
tina, Brazil, Mexico, Turkey and India; just three (5.6%) 
are likely feasible in LRS.

DISCUSSION
This scoping review identified a wide range of tools 
being used to screen, triage, and predict the severity 
of suspected- positive COVID-19 patients worldwide. A 
disproportionate share of tools were described in three 
countries: China, the USA, and Italy, a reflection of the 
combination of early disease burden and host country 
research capacities. While more than half of screening 
tools provided some information about implementa-
tion, less than half of triage tools and no severity scoring 
tools did so. Overall manuscript quality was high, with 
nearly three- quarters from peer- reviewed publications. 
Uncertainty remains in regard to the accuracy of these 
tools: only one- quarter were validated, and variations in 
settings and reporting make it difficult to generalise and 
compare data. Almost all studies providing both training 
and prospective validations showed substantial decreases 
in accuracy with prospective cohorts. There was also vari-
ance in accuracy of the same tools—such as National Early 
Warning Score (NEWS) and NEWS2—across different 
high- income and upper middle- income settings.

A majority of the tools identified were for screening, 
followed by severity scoring, and triage. Tool length 

varied, though most were short (between four and five 
inputs). Identified tools with fewer inputs likely have 
more utility in EUs but, only a small number of tools were 
purposely designed for EUs. Despite the impact of severity 
scoring tools on informing appropriate patient interven-
tions and disposition,10 there was no literature available 
to guide the implementation of severity scoring tools in 
EUs. While there is substantial variance in presentations 
in children versus adults,18 very few tools specified a target 
age group for utilisation. This, in combination with a lack 
of paediatric- specific tools, suggests a need for additional 
investigation into appropriate tools for identification and 
risk of poor outcomes in suspected COVID-19 in paedi-
atric populations.

Screening is an essential means of separating patients with 
suspected illness from the general population on presenta-
tion to the health system. This is particularly critical in LRS, 
where laboratory testing for COVID-19 is limited,19 and 
PPE and other resources need to be conserved for positive 
cases. Most of screening tools found in this review recom-
mended conducting screening on patients using epide-
miological risk factors and symptoms consistent with the 
case definition of suspected COVID-19, such as cough and 
fever. Non- validated use of such tools could be problem-
atic for multiple reasons. First, it is well documented that 
there is poor, inaccurate self- reporting of epidemiological 
risk factors, including exposure to other patients and travel 
history.20 The impact of epidemiological data in a tool is 
also limited by the establishment of widespread commu-
nity transmission, since such transmission indicates that 
nearly all patients are at risk of exposure. Compounding 
this is the fact that a substantial portion of COVID-19 cases 
present atypically, without the commonplace symptoms 
that providers are screening for using these tools.21 For 
example, one study of 1099 confirmed COVID-19 cases 
demonstrated that only 43.8% of COVID-19 positive cases 
presented with fever.22 More than half of screening tools 
included fever as a symptom, and many of them considered 
it requisite to meet the suspect case definition. Challenges 
in capturing the correct epidemiological data and meeting 
‘typical’ case definitions suggests that many screening tools 
may not effectively identify patients with COVID-19. In 
addition, in many LRS where the infectious disease burden 
is high, using fever or cough alone for identification and 
isolation may be insufficiently specific and create excess 
burden of suspected cases, leading to delays in care and 
cross- contamination.23 Also of concern is that, despite the 
intention of screening as a rapid, first- pass method of iden-
tifying patients with suspected COVID-19, many published 
screening tools relied on laboratory investigations. It is 
likely that intensive precautions must be taken with these 
patients while awaiting diagnostic results since, even in the 
highest resource settings, laboratory results take time. The 
resources to take these precautions are almost universally 
limited, and inaccurate screening may place healthcare 
workers and patients at unnecessary risk.

After screening, patients with suspected COVID-19 
should be triaged to determine symptom severity using a 
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standard triage tool contextually validated.24 Following this, 
patients should be further risk stratified using a severity 
scoring tool in order to guide clinical management and 
hospital disposition. Among both triage and severity scoring 
tools, there was a general lack of consensus about key inputs 
for prognosticating patients with COVID-19. This is unsur-
prising, given the novelty of SARS- CoV-2 and the numerous 
typical and atypical presentations of COVID-19 disease. 
Despite emerging evidence that any comorbidity, as well as 
obesity, cerebrovascular disease, chronic obstructive pulmo-
nary disease, diabetes, hypertension, and smoking history 
correlate with the likelihood of more severe COVID-19 
disease,25–27 there was little agreement on which comorbid-
ities to include in tools. Many triage and severity scoring 
tools included age as an input, congruent with large- scale 
data that age is a severity modifier. Fewer tools included 
male sex, despite similar evidence of its predictive value.26 27 
Shortness of breath, cough and fever were used in many 
tools. A concurrent meta- analysis identified that fever and 
shortness of breath were significant predictors of severe 
COVID-19 disease, while cough was not.27 A core set of five 
vital signs—heart rate, oxygen saturation, respiratory rate, 
systolic blood pressure, and temperature—were seen across 
triage and severity scoring tools. Although limited data 
are available on the utility of mental status in predicting 
COVID-19 illness severity, a majority of reporting studies do 
indicate that abnormal oxygen saturation, respiratory rate, 
systolic blood pressure, and temperature are significant 
predictors of poor outcome.27

Although a large number of screening, triage, and 
severity scoring tools were described in the literature, 
LRS use is likely to be limited. More than half of the 
screening tools identified in this review are likely feasible 
in LRS, but only a small number of triage and severity 
scoring tools are. Of the tools proposed for use in LMICs, 
51–31 for screening, 5 for triage, and 15 for severity 
scoring were deemed feasible in LRS. The most notable 
of these was the integrated screening and triage process 
used by Howitt et al28 in Timor- Leste. The algorithm was 
adapted from Ayebare et al29 (Uganda) with the removal 
of laboratory testing for COVID-19. It uses well- supported 
inputs, including oxygen saturation and respiratory symp-
toms, to identify and prognosticate potentially positive 
COVID-19 patients in a rapid manner. The general lack 
of validated tools, specifically those for severity scoring, 
led to the recent development of a contextually appro-
priate COVID-19 mortality scale for LRS.30 Though not 
included in this study due to initial search parameters, 
the AFEM- CMS is a pragmatic tool that makes use of 
seven demographic, historical, and clinical inputs to eval-
uate potential risk of death in patients with COVID-19; 
a second tool includes pulse oximetry. While many LRS 
EUs lack pulse oximeters needed to evaluate for hypoxia,8 
these devices are becoming increasingly available. As 
such, this review considered pulse oximetry feasible in 
LRS.

Limitations
Feasibility does not predict that a tool will be accurate 
or effective. Tools should be validated in the setting of 
intended use. This review found no tools validated in low- 
income and lower middle- income countries. Of those vali-
dated in upper middle- income countries, nearly all were 
from well- resourced areas of China, substantially limiting 
generalisability to LRS. Without contextually appropriate 
validation data, it is difficult to predict if feasible tools are 
effective in identifying and risk stratifying patients with 
COVID-19.

Most of the tools discussed in this review were peer- 
reviewed publications or guidelines by reputable interna-
tional organisations, with a smaller number in the form 
of editorials, published correspondence and preprints. 
The latter forms of publication often lack peer review 
and may be of lower quality. Furthermore, this review 
is likely missing a number of tools. Almost every health 
system worldwide maintains some form of screening and 
triage processes, along with processes for further decision 
making around admission. While in use, both before and 
during the COVID-19 pandemic, these tools have not 
been formally published and cannot be described here. 
Feasibility in LRS was acknowledged if there was a well- 
described and low- input method of diagnosis available 
(eg, case definition coupled with vital signs abnormali-
ties) even if it was not necessarily the gold standard of 
diagnosis in high- resource settings. Risk of bias assess-
ments could not be performed because most articles were 
in the form of descriptive reviews, rather than the presen-
tation of primary data.

CONCLUSIONS
In LRS, where definitive diagnostic tests for COVID-19, 
such as RT- PCR, may not be available, screening, triage, 
and severity scoring of potential COVID-19 patients are 
critical. Rapid identification and prognostication of 
patients with suspected COVID-19 in LRS EUs will allow 
for appropriate precautions and care to be rendered to 
all patients, resulting in conservation of resources and 
reductions in morbidity and mortality. At present, no 
screening, triage, or severity scoring tools have been 
designed and validated specifically for LRS. In the face 
of an enduring pandemic, it is critical that such tools be 
developed, validated, and made available, so that limited 
resources can be conserved for those in greatest need and 
unnecessary loss of life is prevented.
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