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Review question 

Is infrared temperature screening effective in reducing transmission of SARS-CoV-2? 

 

Main messages 

1. A recent rapid review published by the Emergency Care Research Institute (ECRI) 

examined the effectiveness of temperature screening during infectious disease 

outbreaks. The review reported that temperature screening is not effective in this context 

due to low numbers of people with fever at the time of testing and measurement issues 

(related to testing devices and operators). 

 
 

2. The review findings on effectiveness were based on one systematic review (27 studies) 

and 3 simulation studies, all conducted in airports or other country entry and exit points. 

Only 2 simulation studies were focused specifically on coronavirus (COVID-19). 

 
 

3. An update of this rapid review was conducted to examine the most recent evidence on 

this topic (14 March 2020 to 21 April 2020), but no new studies were identified. 
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Background 

Temperature screening programmes have been implemented during infectious disease 

outbreaks in a variety of public settings including hospitals, ports and airports (1). 

Various approaches have been taken and common tools to support population 

screening have included non-contact infrared thermometers, infrared cameras, and 

scanners. Some of these devices, such as tympanic membrane thermometers, may 

also be used by individuals for the purpose of temperature measurement, although this 

was not a focus of this review. In the context of the COVID-19 pandemic, the evidence 

for temperature screening to reduce transmission has emerged as an important public 

health question. 

Previous studies have highlighted problems with the implementation of temperature 

screening as a public health intervention during infectious disease epidemics. The main 

challenges include: 

1. There are many causes of fever in humans, including conditions not being 

screened for. 

2. Fever may be masked by antipyretic medications, such as paracetamol (2). 

3. Failure to account for asymptomatic transmission (where individuals can spread 

infectious diseases in the absence of symptoms) (3 to 5). 

4. Response bias or concealment when measurement is combined with self-report 

tools such as questionnaires (3,5). 

5. Variability in the accuracy of measurement tools (1) and operator variability in 

use of measurement tools (6). 

Specifically for SARS-CoV-2, it is essential to note that: 

1. Asymptomatic and pre-symptomatic individuals with SARS-CoV-2 infection may 

still have the potential to transmit the virus (7). 

2. Not all symptomatic individuals with SARS-CoV-2 infection will experience fever 

and those that do may not experience it continuously (it is estimated that 

between 50% and 87% of symptomatic cases will experience fever at some point 

(8,9) and this will vary during the course of the day). 

Objective 

The purpose of this review was to examine the effectiveness of temperature screening 

programmes for detecting and reducing transmission of SARS-CoV-2. 
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Preliminary evidence scoping 

A preliminary scoping search identified a rapid review recently published by the US-based 

ECRI in March 2020 (1). That review examined the evidence base in 2 important areas 

relevant to temperature screening for disease outbreaks: 

1. The impact of temperature screening programmes in any setting on detection and 

transmission of infectious disease. 

2. The effectiveness and accuracy of alternative temperature screening tools. 

The review assessed studies that examined temperature screening programmes 

implemented in airport and healthcare settings published from 1 January 2008 to 13 March 

2020, including 2 systematic reviews, 3 simulation studies, 9 diagnostic cohort and case 

control studies and 2 case series. One of the systematic reviews and all the simulation 

studies focused on effectiveness of screening, the remainder focused on accuracy of 

temperature testing tools. Accuracy of alternative temperature screening devices was not 

the focus of this updated evidence review and is not reported on. 

Although the literature search of the ECRI literature search was comprehensive, risk of 

bias and quality of included studies were not formally assessed by the authors. 

Findings of the ECRI Institute review included: 

1. One systematic review including 27 studies examined exit and entry temperature 

screening at airports and ports in the context of any infectious disease reported 

case detection rates on entry as zero or very low for the influenza pandemic in 

Africa, and zero for SARS across several countries (10). All studies were conducted 

at country entry and exit points (mostly airports). None of the included studies were 

of SARS-CoV-2. 

2. Two simulation studies of airport temperature screening in the context of COVID-19 

reported case detection rates of between 30% and 54% respectively (3,11) 

depending on different scenarios. The studies adopted different assumptions 

around the presence of fever, incubation period and accuracy of measurements. 

The review authors concluded that mass infrared temperature screening alone is generally 

ineffective for detecting communicable diseases or reducing their transmission to other 

countries in the context of epidemics (1). Reasons for this finding included the low 

proportion infected individuals who have a fever at the time of screening, and inconsistent 

operator technique (1). This evidence was drawn entirely from studies at airports and other 

country entry and exit points and largely from low prevalence diseases. 

Whilst not examined directly, additional benefits of temperature screening were highlighted 

including public education, raising awareness of ongoing outbreaks among travellers and 

discouraging symptomatic individuals from travelling (10). 
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Methodology 

We conducted a rapid evidence review focused on the time period after that covered by 

the ECRI Institute review (1) to update the evidence base on the effectiveness of 

temperature screening in the context of COVID-19. Acknowledging evidence on the 

effectiveness of screening specifically in relation to COVID-19 may be limited, we did not 

limit the search by setting or infectious disease. The literature search covered the period 

from 14 March 2020 to 21 April 2020. An accelerated review process was used 

(described in Annexe A) and the process and methods were agreed prospectively by the 

review team. 

 

Evidence 

The database search returned 829 records; after removal of duplicates, 639 records were 

screened by title and abstract according to prospectively specified inclusion criteria. Of 

these, 32 full text articles were assessed for eligibility, but no studies met the inclusion 

criteria. 

A Preferred Reported Items for Systematic reviews and Meta-Analyses (PRISMA) 

diagram describing the literature search process is reported in Figure A.1. 

 

Limitations 

The reliance on findings of an existing rapid review means relying on the authors’ 

interpretation of their results. The absence of formal quality assessment of included 

studies means that their conclusions in relation to the effectiveness of temperature 

screening should be interpreted with caution. 

 

Conclusions 

Only 2 studies have examined the potential role of temperature screening for SARS- 

CoV-2, although when combined with indirect evidence from other outbreaks evidence 

suggests it is not an effective intervention. Evidence has largely been generated from 

studies of screening programmes at country entry and exit points, and its applicability to 

other settings warrants further consideration. 
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Our supplementary rapid evidence review did not identify any new evidence since 

publication of the ECRI review. However, given the pace of new evidence generation on 

COVID-19 it was important to check for new evidence to ensure up to date knowledge 

and this will need to be continued at regular intervals. 

Areas for further research 

Temperature screening programmes implemented during the COVID-19 pandemic 

should be evaluated to determine their effectiveness in improving detection and 

reducing transmission of SARS-CoV-2 in all settings. 

In addition to evaluation of effectiveness, future research should address the potential 

wider impacts of temperature screening interventions in different settings, including 

discouraging travel among symptomatic individuals and improving public awareness. 

 
 

Disclaimer 

PHE’s rapid reviews aim to provide the best available evidence to decision makers in a 

timely and accessible way, based on published peer-reviewed scientific papers, 

unpublished reports and papers on preprint servers. Please note that the reviews: i) use 

accelerated methods and may not be representative of the whole body of evidence 

publicly available; ii) have undergone an internal, but not independent, peer review; and 

iii) are only valid as of the date stated on the review. 

In the event that this review is shared externally, please note additionally, to the 

greatest extent possible under any applicable law, that PHE accepts no liability for any 

claim, loss or damage arising out of, or connected with the use of, this review by the 

recipient or any third party including that arising or resulting from any reliance placed 

on, or any conclusions drawn from, the review. 
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Annexe A. Methods 

We conducted a rapid evidence review following an abbreviated process. The research 

questions, search strategy, eligibility criteria and review process were agreed 

prospectively by the evidence team and summarised in a review protocol. It was agreed 

the review would aim to capture only the most recent published literature not covered by 

the prior ECRI Institute rapid review. 

Research question 

1. What is the effectiveness of temperature screening programmes for detecting and 

reducing transmission of SARS-CoV-2? 

Sources of evidence 

1. Ovid Medline, Ovid Embase, PHE Covid-19 Endnote library (including preprints 

from medRxiv), TRIP, NICE Evidence, Scopus, Cochrane, Google. 

2. We supplemented database searches with hand-searching of reference lists of 

relevant papers. 

Search strategy 

The evidence search covered the period 14 March 2020 to 21 April 2020. Search terms 

covered key aspects of the research questions, including body temperature-based 

screening programmes, temperature testing and alternative screening methods. Article 

eligibility criteria are summarised in Table A.1. The Ovid Medline search strategy is 

provided. 

Screening process 

Reference lists were extracted using Endnote. Screening of titles and abstracts was 

performed independently by 2 reviewers and supported by Rayyan software. Studies on 

which the reviewers disagreed were included for full text assessment. Full text screening 

was performed by a single (third) reviewer. 

Data extraction and evidence synthesis 

Relevant results from included papers were extracted and reported by one reviewer. 

Bias assessment 

Due to the rapid nature of the work, a validated risk of bias tool was not used. However, 

major sources of bias were noted by reviewers. 
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Table A.1. Eligibility criteria for evidence search 
 

 Include Exclude 

Population Any (Humans) None 

Setting Any None 

Intervention • temperature screening (any programme 

design) 

• temperature testing (any method to detect 

fever) 

 

Context(s) • infectious or communicable disease 

outbreaks and epidemics 

• cross-border threats to heath 

• Public Health Emergencies of International 

Concern (PHEIC) 

• COVID-19 

None 

Outcomes of 
interest 

• detection of communicable disease by 

screening programme 

• transmission of disease 

• detection of symptomatic individuals, such 

as fever 

• outcomes relating to the usefulness of a 

temperature screening test, for example, 

sensitivity, specificity, positive predictive 

value 

 

Study designs • systematic review 

• rapid reviews 

• simulation studies 

• observational studies 

• diagnostic cohort studies 

• case control studies 

• descriptive studies: case studies, case 

series, case reports 

• clinical guidelines 

• animal studies 

• editorials 

• letters 

Language English All other languages 

Time period From: 14 March 2020 
To: 21 April 2020 

None 

Literature • journal publications 

• pre-prints (not peer reviewed) 

• clinical guidelines 

• policy documents 

None 
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Search strategy Ovid Medline 

1. exp Body Temperature/ 

2. exp Fever/ 

3. Thermography/ 

4. Thermometers/ 

5. Mass Screening/ 

6. "Surveys and Questionnaires"/ 

7. ((temperature or fever or febrile or thermography or thermomet* or thermal or airport* or 

infrared or infra-red) adj3 (screen* or monitor* or measure* or detect* or test or tests or 

testing)).tw,kw. 

8. 1 or 2 or 3 or 4 

9. 5 or 6 

10. 8 or 9 

11. 7 or 10 

12. Limit 11 to dt=20200314-20200421 

13. limit 12 to English language 
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Figure A.1. PRISMA diagram 

 
Figure A.1. PRISMA diagram alt text 

 
A PRISMA diagram showing the flow of studies through this review. 

 
From the original literature search (search conducted between 14 March and 21 April 2020), 
there were n = 0 papers included in the review. 

 
From identification of studies via databases and registers, n = 829 records identified from 
databases. 

 
From these, n = 190 duplicate records were removed before screening. This left n = 639 
records screened, of which n = 607 were excluded, leaving n = 32 papers sought for retrieval. 
All identified reports were retrieved. 

 
Of these n = 32 papers, n = 32 were excluded. This left n = 0 papers to be included in the 
review. 
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