
© International Society of Travel Medicine 2022. Published by Oxford University Press. All rights reserved. For Permissions, please e-mail: journals.permissions@oup.com

Journal of Travel Medicine, 2022, 1–3
https://doi.org/10.1093/jtm/taac105

Rapid Communication

Rapid Communication

Serial intervals and incubation periods of the

monkeypox virus clades

Shuqi Wang, BSc1,†, Fengdi Zhang, BDSc2,†, Zhilu Yuan, PhD3,*, Mingda Xu, MSc4,

Zhen Wang, PhD1, Chao Gao, PhD4, Renzhong Guo, PhD3, and Zhanwei Du, PhD5

1School of Cybersecurity, Northwestern Polytechnical University, Xian, 710072, China, 2Mailman School of Public Health,
Columbia University, New York, 10032, USA, 3Research Institute for Smart Cities, School of Architecture and Urban
Planning, Shenzhen University, Shenzhen, China, 4School of Artificial Intelligence, Optics, and Electronics (iOPEN),
Northwestern Polytechnical University, Xian, 710072, China and 5WHO Collaborating Center for Infectious Disease
Epidemiology and Control, School of Public Health, LKS Faculty of Medicine, The University of Hong Kong, Hong Kong,
SAR, China

*To whom correspondence should be addressed. Email: yuanzl13@szu.edu.cn
†Shuqi Wang and Fengdi Zhang contributed equally to this work.

Submitted 3 September 2022; Revised 8 September 2022; Accepted 10 September 2022

Monkeypox is a viral zoonotic disease considered as the most
important orthopoxvirus infection after the eradication of small-
pox.1 Monkeypox cases have been reported in multiple non-
endemic countries since May 2022,1 raising global public health
concerns. Agreement was made on 12 August 2022 that the new
variant names, Clade I and Clade II, would refer to the former
Congo Basin (Central African) clade and the former West African
clade, respectively.2 Clade II consists of Clade IIa and Clade IIb,
with the latter mainly denoting the predominant variant in the
2022 monkeypox outbreak.2 Serial interval (SI) and incubation
period (IP) are two essential epidemiological parameters, refer-
ring to the time between symptom onset in the primary and
secondary case and the time from exposure to symptom onset,
respectively.3 Timely and reliable estimates of these metrics are
vital for public health intervention development.

We identified 58 studies by searching PubMed, medRxiv
and bioRxiv for articles that were published or pre-print by 26
August 2022, and included 1 additional study (Figure S1, Sup-
plementary Methods). There were 41 studies removed through
the initial screening, leaving 18 studies for full-text evaluation.
Ten studies were eventually included in this review, reporting 3 SI
estimates (Table S1) and 10 IP estimates (Table S2), where Clade
IIb was most studied. Estimates of SI and IP were mainly collected
from Congo, the USA, Italy, the Netherlands, England, Portugal
and Spain (Figure 1).

The SI had a median value of 9.67 (interquartile range, IQR:
9.28, 10.05) days for Clade I in Congo and 9.78 (IQR: 8.9,

10.67) days for Clade IIb in England, Portugal and Spain. The
IP had a median estimate of 9.50 (IQR: 8.00, 12.25) days for
Clade I in Congo, and a median estimate of 16.76 (IQR: 11.39,
23.91) days for Clade IIa in the USA. The IP of Clade IIb was
considered to be shorter than the ancestral clades, with a pooled
estimate of 8.26 days (95% CI: 7.55, 8.97) (Figure S2). Although
the included studies had different definitions of IP, we did not
differentiate between them when calculating pooled estimates
due to the low heterogeneity (I2 = 5.7%).

With more than 50 000 laboratory-confirmed and probable
cases reported as of 1 September 2022,4 estimating SI and IP is
necessary to interpret transmission trends and optimize contact
tracing and isolation measures.5 However, estimates of SI and IP
may vary over regions due to various factors (e.g. age-specific
immunity induced by previous smallpox vaccination, and sexual
transmission rate in MSM populations) not included in this
review. In addition, this review may be biased, given that our
study contains government briefing and preprint that have not
been certified by peer review. Another limitation of this review is
that only a few studies were included and finite data information
on serial interval and previous variants were provided.

In conclusion, estimates of serial interval and incubation
period have been reported for three clades of monkeypox virus.
The potential need to adjust for control measures, such as
entry restrictions and the length of a quarantine, should be
adjusted following the changes in the two epidemiological met-
rics throughout an epidemic.
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Figure 1. Estimation of serial intervals and incubation periods of monkeypox virus clades. (A) Estimation of serial intervals of monkeypox virus clades,

including Clade I and Clade IIb, reported in 3 studies. (B) Estimation of incubation periods of monkeypox virus clades, including Clade I, Clade IIa

and Clade IIb, reported in 8 studies. Points and triangles indicated the mean and median estimates, respectively. Horizontal segments represented

95% CI (in blue), 95% CrI (in green) and range (in red).

Supplementary data

Supplementary data are available at JTM online.

Data availability

All data are collected from open source with detailed descriptions
in the Methods section.
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