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INTRODUCTION

Current CDC recommendations for mitigation of commu-
nity COVID-19 transmission include temperature screen-
ing." Due to low cost and ease-of-use, temporal artery
thermometers (TATs) applied to the forechead are widely
employed to screen for fever, but prior literature has
suggested poor sensitivity and high variability. > Pub-
lished data are largely limited by small per-study sample
sizes and a focus on pediatric, surgical, and intensive care
settings that are not generalizable to real-world screening
populations.

We sought to determine the real-world test performance
of TATs for fever rule-out by utilizing a large electronic
dataset of emergency department encounters for whom
universal temperature screening was conducted. For refer-
ence standards, we included rectal temperature, a widely
recognized core temperature, as well as oral temperature,
which benefits from wide clinical acceptance and robust
specificity.? Our primary objective was to determine TAT
sensitivities and specificities across a range of tempera-
tures in comparison with rectal and oral cutoffs of
100.4 °F/38 °C. Our secondary outcome was limit-of-
agreement (LOA) by Bland-Altman analysis.

METHODS

We extracted temperature measurements and method of
temperature assessment from electronic health record
(EHR) data (Epic, Verona, WI) collected between
March 2013 and June 2019 within a large hospital system
comprising ten acute care sites. We identified paired per-
patient data where a TAT measurement was documented
within 15 minutes of a rectal temperature measurement or
oral temperature. When multiple measurements were tak-
en with a single modality within the defined interval, the
mean value was used. In the Bland-Altman analysis, we
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calculate the mean of the differences between the paired
measurements and the limits-of-agreement (LOA) as de-
fined by 95% confidence interval bounds.

RESULTS

We identified 1.84 million adult (age > 18 years) emergency
department visits by 602,089 patients with over 4.6 million
temperature readings; there were 1293 paired readings from
1276 encounters that met our inclusion for TAT versus rectal
measurement and 16,132 readings from 16,031 encounters for
TAT versus oral measurement. The admission rate across the
paired measurement patient population was 50.0%. The prev-
alence of fever in the rectal and oral temperature populations
was 34.4% and 4.3%, respectively. Using a threshold of
100.4 °F, TAT measurement identified fever compared with
the rectal reference with sensitivity 0.27 (95% CI 0.27-0.31),
specificity 0.98 (0.96-0.99), PPV 0.85 (0.79-0.91), and NPV
0.72 (0.69-0.74). TAT measurement identified fever com-
pared with the oral reference with a sensitivity 0.23 (95% CI
0.20-0.26), specificity 0.99 (0.99-0.99), PPV 0.53 (0.48—
0.59), and NPV 0.97 (0.96-0.97). We did not observe signif-
icant differences in fever sensitivity when limiting our paired
analysis to 5- or 10-minute windows. Decreasing the threshold
for fever using TAT improved sensitivity with respect to the
rectal temperature gold standard of 100.4 °F (Fig. 1). Using a
TAT cutoff of 99 °F, for example, increased sensitivity to 0.63
(0.58-0.67) and NPV to 0.82 (0.79-0.84), while specificity
decreased to 0.86 (0.83-0.88) and PPV to 0.7 (0.65-0.74).
The mean differences and LOA between TAT and rectal
temperatures and TAT and oral temperatures were —1.13
(LOA —6.69 to 4.42)°F, and — 0.45 (—3.89-2.99)°F, respec-
tively (Fig. 2).

DISCUSSION

Consistent with prior work, we found TATs had poor test
performance, identifying less than one in three positive
cases.”* We observed that decreasing TAT temperature
thresholds yielded significantly improved test sensitivity
with modest losses in specificity and note that this ap-
proach is being recommended by some state departments
of public health.” Generalizability of our analysis may be
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Figure 1 Receiver operating characteristic plot for fever screening by

TAT compared with rectal fever of 100.4 °F. Select temperature
cutoffs for TAT are labeled.

limited by reliance on emergency department visits with
paired measures, as well as possible non-uniformity of
testing devices over time.*

Based on current CDC recommendations for fever mea-
surement (cutoff of 100.4 °F) and TAT screening, the
majority of people who would meet the criteria for fever
would be wrongly classified as afebrile. A lower TAT
fever cutoff would necessarily increase false positive
rates, likely prompting testing for COVID-19 and poten-
tially unnecessary self-isolation and workplace withdrawal
for uninfected individuals. Public and private entities
seeking to mitigate the transmission of COVID-19 in the
workplace or high-risk settings should consider a combi-
nation of lower thresholds (e.g., 99 °F), alternative tech-
nologies, or serial temperature assessment approaches as
well as using temperature alongside symptom screening to
ensure that public health goals are achieved.®
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Figure 2 Bland-Altman plots of TAT and a rectal and b oral measurements. Mean difference is shown with the solid line, limits of agreement as
defined by two standard deviations are shown with dashed lines.
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