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Abstract
Background: The	outbreak	of	coronavirus	disease	2019	(COVID-	19)	rapidly	spread	
across	worldwide,	posing	a	significant	challenge	to	public	health.	Several	shortcom-
ings in the existing infectious disease management system were exposed during the 
pandemic,	which	hindered	the	control	of	the	disease	globally.	To	cope	with	this	issue,	
we	propose	a	window-	period	framework	to	reveal	the	general	rule	of	the	progression	
of management of infectious diseases and to help with decision making at the early 
stage of epidemics with a focus on healthcare provisions.
Methods: The	 framework	 has	 two	 significant	 periods	 (dark-	window	 period	 and	
bright-	window	period).	Outbreak	of	COVID-	19	in	China	was	used	as	an	example	for	
the application of the framework.
Results: The	 framework	could	 reflect	 the	progression	of	 the	epidemic	objectively.	
The	 spread	 increased	 slowly	 in	 the	 dark-	window	 period,	 but	 rocketed	 up	 in	 the	
bright-	window	period.	The	beginning	of	the	bright-	window	period	was	the	time	when	
healthcare personnel were exposed to a substantially high risk of nosocomial infec-
tion.	Additionally,	proper	and	prompt	preventive	actions	during	the	dark-	window	and	
bright-	window	periods	were	substantially	important	to	reduce	the	future	spreading	
of the disease.
Conclusions: It was recommended that when possible healthcare provisions should 
upgrade to the highest level of alert for the control of an unknown epidemic in the 
dark-	window	 period,	 while	 countermeasures	 in	 the	 bright-	window	 period	 could	
be	 accordingly	 adjusted	 with	 full	 exploration	 and	 considerations.	 The	 framework	
may provide some insights into how to accelerate the control of future epidemics 
promptly and effectively.

What's known

The	coronavirus	disease	2019	(COVID-	19),	has	spread	across	worldwide,	posing	a	significant	
challenge	to	public	health.	Several	shortcomings	in	the	existing	emergency	management	sys-
tem	for	infectious	disease	were	exposed	during	the	pandemic,	especially	at	the	early	stage.
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1  | INTRODUC TION

The	coronavirus	disease	2019	(COVID-	19),	caused	by	a	novel	Severe	
Acute	 Respiratory	 Syndrome	 Coronavirus	 2	 (SARS-	CoV-	2),	 has	
spread	 across	 China	 and	 many	 other	 countries	 worldwide,1 pos-
ing	a	significant	challenge	to	public	health.	For	instance,	as	of	21st	
February	2021,	the	outbreak	of	COVID-	19	has	yielded	111	763	898	
confirmed	cases	and	2	455	331	deaths	globally,	 including	101	700	
cases	 and	 4842	 deaths	 in	 China,	 based	 on	 the	 data	 from	World	
Health	Organization.2

In	China,	the	occurrence	of	COVID-	19	cases	dated	back	to	early	
December 2019.3	 In	 retrospect,	 from	 December	 2019	 to	 early	
January	2020,	more	 than	40	 cases	were	 reported.	However,	 little	
was known about the pathogen and epidemiological characteristics 
of	the	disease	at	that	moment;	therefore,	no	prompt	protective	mea-
sures were taken in neither the majority of healthcare institutions 
nor	communities	by	then.	Since	16th	January	2020,	the	number	of	
daily	confirmed	cases	started	to	rocket	up,	 reaching	the	first	peak	
on	4th	February.	Meanwhile,	a	large	number	of	healthcare	person-
nel	were	amongst	 the	 infected	and/or	suspected	cases.	Taken	 the	
2-	to-	7-	day	incubation	period	into	consideration,4 the peak of trans-
mission	of	SARS-	CoV-	2	was	accordingly	dated	back	to	late	January	
in China.

Several	 shortcomings	 in	 the	 existing	 emergency	 management	
system	 for	 infectious	 disease	were	 exposed	 during	 the	 pandemic,	
especially	 at	 the	 early	 stage.	 For	 example,	 defects	 included	 lack	
of	 rapid	reaction	to	emerging	 infectious	disease,	 failure	 to	protect	
healthcare	personnel,	and	insufficiency	in	medical	resources	in	hos-
pitals,	 to	mention	a	 few.	The	abovementioned	 issues	hindered	the	
control	of	 the	disease,	not	only	 in	China,	but	 in	many	other	coun-
tries.	To	mitigate	these	issues,	in	this	article,	we	propose	a	window-	
period	framework	with	two	significant	periods	(dark-	window	period	

and	bright-	window	period,	both	at	 the	early	 stage	of	 an	unknown	
epidemic),	 taking	 the	outbreak	of	COVID-	19	 in	China	as	an	exam-
ple.	 The	 term	 “window	period”	 refers	 to	 the	 early	 stage	of	 a	 new	
epidemic,	while	we	cannot	figure	out	the	overall	situation	of	the	ep-
idemic	because	of	the	lack	of	knowledge	of	the	pathogen.	Therefore	
we	use	the	word	“window”	to	reflect	that	our	understanding	would	
be	largely	restricted.	The	term	“framework”	indicates	the	structure	
of a system aiming to inform the decision making to control the 
epidemic of the disease. Our aim of proposing the framework is to 
reveal the general rule of the progression of management of infec-
tious diseases and to help with decision making of rapid and targeted 
countermeasures at the early stage of new epidemics with a focus on 
healthcare	provisions	where,	in	general,	the	epidemic	occurs	initially,	
for the purpose of accelerating the control of future epidemics in a 
prompt and effective fashion.

2  | METHOD

2.1 | Development of the framework

The	framework	was	developed	based	on	two	rounds	of	consensus	
discussions of a panel of experts who were specialised in infec-
tious	disease,	epidemiology,	evidence-	based	medicine	and	hospital	
management.	The	framework	we	propose	consists	of	four	periods:	
pre-	window	period,	dark-	window	period,	bright-	window	period	and	
post-	window	 period.	 The	 start	 signs	 of	 each	 period	 are	 displayed	
in Figure 1. We define the occurrence of a first new case with un-
known pathogens as the initiation indicator of pre- window period. 
When there are two or more new cases that are epidemiologically 
and closely related to each other and with unknown pathogens ap-
pearing	 in	 the	 same	 hospital,	 the	 hospital	 is	 required	 to	 promptly	

What's new

In	this	article,	we	proposed	a	framework	to	reveal	the	general	rule	of	the	progression	of	man-
agement of infectious diseases and to help with decision making of rapid and targeted counter-
measures at the early stage of new epidemics.

F I G U R E  1  Proposed	window-	period	framework
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document and report to the Chinese Centre for Disease Control and 
Prevention	for	further	investigation.5	This	would	place	the	authori-
ties	and	hospitals	on	certain	alert,	albeit	with	unknown	pathogens;	
therefore,	it	is	considered	as	the	start	of	dark- window period. During 
the	dark-	window	period,	it	is	the	general	practice	to	collect	patients’	
biological specimen for laboratory and aetiological investigation. 
Until	the	pathogen	is	clearly	identified,	all	the	hospitals	and	authori-
ties	remain	to	be	blind	to	the	new	epidemic.	Consequently,	we	de-
fine the date of identification of the pathogen as the start of the 
bright- window period.	 Knowing	 the	 pathogen	 in	 the	 bright-	window	
period	could	enhance	the	targeted	countermeasures	performed,	es-
pecially	in	the	healthcare	provisions.	The	date	of	relatively	compre-
hensive understanding of the epidemiological characteristics of the 
pathogen	is	defined	as	the	end	of	the	bright-	window	period,	where	
the relatively comprehensive understanding refers to acquaint-
ance	 with	 whether	 the	 disease	 is	 human-	to-	human	 transmissible,	
routes	of	transmission,	and	targeted	disinfection	methods,	to	name	
a	 few.	 Subsequently,	 the	 combat	 of	 infectious	 disease	 enters	 the	
post- window period when pertinent policies can be carried out more 
widely and precisely.

Of	 note,	 if	 the	 pathogen	 identified	 at	 the	 start	 of	 the	 bright-	
window	 period	 is	 found	 non-	novel	 and	 the	 disease	 can	 be	 under	
control	with	 the	existing	 services,	 the	window-	period	 scheme	will	
terminate	automatically	at	the	end	of	the	dark-	window	period	and	
will be no longer applicable.

2.2 | Data sources

Dates	of	the	start	sign	of	each	period	in	the	progress	of	COVID-	19	
in China were obtained from documents and reports of the National 
Health	Commission	of	the	People's	Republic	of	China,	and	Chinese	
Centre	 for	Disease	Control	 and	Prevention.	Daily	 number	 of	 con-
firmed and suspected cases for the overall population in China were 
collected	from	daily	reports	of	the	National	Health	Commission	of	
the	People's	Republic	of	China	and	previous	published	literature.3,6 
The	 data	 were	 collected	 up	 to	 11th	 February	 2020,	 because	 the	
diagnostic criteria were substantially changed from 12th February 
on	according	to	the	Guidelines	for	the	Diagnosis	and	Treatment	of	
SARS-	CoV-	2	Infection	(Trial	Version	5).7	In	the	Guidelines	Version	5,	

patients with specific results from radiological examinations could 
be	diagnosed	as	COVID-	19,	regardless	of	their	nucleic	acid	test	re-
sults.	Therefore,	such	a	change	in	criteria	made	the	data	before	and	
after 12th February not comparable. Data and figures on infected 
healthcare personnel were gathered from the Chinese Centre for 
Disease	Control	and	Prevention.8

2.3 | Statistical analyses

Descriptive analyses were used to illustrate the trend of daily con-
firmed,	suspected,	cured	and	dead	cases	 in	each	period.	To	assess	
the	 transmissibility	of	COVID-	19	 in	 the	 framework,	we	conducted	
the	 analyses	 of	 time-	dependent	 reproduction	 number	 (Rt)	 using	
the	“EpiEstim”	and	“CoarseDataTools”	packages	in	R	(version	3.6.0;	
R	 Development	 Core	 Team,	 Vienna,	 Austria).	 To	 calculate	 the	 Rt,	
we	used	 the	mean	serial	 interval	of	COVID-	19	as	of	7.5	days	with	
a	 standard	deviation	of	3.4	days,	 based	on	 a	previously	published	
model.3

3  | RESULTS

As	 Table	 1	 shows,	 during	 the	 progression	 of	 COVID-	19	 in	 China,	
the	 start	date	of	 the	bright-	window	period	was	8th	 January	2020	
when the pathogen was identified as a novel coronavirus that was 
subsequently	termed	SARS-	CoV-	2.	The	post-	window	period	started	
on	 27th	 January	 2020,	 in	which	 the	Guidelines	 for	 the	Diagnosis	
and	Treatment	of	SARS-	CoV-	2	 Infection	 (Trial	Version	4)	was	pub-
lished	with	a	clear	 statement	of	high	 transmissibility	of	COVID-	19	
and strong recommendations of strict regulations nationally. It thus 
turned	 out	 that	 the	 pre-	window	 period	 lasted	 for	 10	 days,	 dark-	
window	period	28	days	and	bright-	window	period	19	days,	respec-
tively	(Table	1).

Accumulative	numbers	of	newly	confirmed,	suspected,	cured	and	
dead cases for the overall population stratified by the four periods in 
China	are	presented	in	Table	1.	The	daily	confirmed	cases	increased	
slowly	in	the	per-		and	dark-	window	period,	while	there	were	37	new	
cases	confirmed	during	the	dark-	window	period.	Subsequently,	the	
number	started	to	soar	during	the	bright-	window	period	(Figure	2A),	

Period Dates Confirmed Suspected Cured Dead

Pre-	window	
period

1st Dec 2019 ~ 10th 
Dec 2019

4 0 0 0

Dark window 
period

11th Dec 2019 ~ 7th 
Jan	2020

37 0 0 0

Bright window 
period

8th	Jan	2020	~	26th	
Jan	2020

2703 6973 51 80

Post-	window	
period 
(selected)a 

27th	Jan	2020	to	11th	
Feb 2020

41 950 9094 4689 1033

aFor	illustration,	post-	window	period	is	selected	up	to	11th	Feb	2020;	the	period	is	still	ongoing.

TA B L E  1  Accumulative	newly	
increased	numbers	of	COVID-	19	cases	for	
overall population stratified by the four 
periods in China
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yielding	a	newly	confirmed	amount	of	2,703	cases	at	the	end	of	this	
period.	There	were	3,887	newly	 confirmed	cases	 reported	on	 the	
eighth	day	in	the	post-	window	period	(4th	February	2020;	Figure	2A),	
which	reached	the	spike	during	the	window-	period	framework.	The	
peak of Rt	was	48.25	at	the	middle	of	the	bright-	window	period	(16th	
January,	Figure	3),	indicating	substantially	strong	transmissibility	of	
COVID-	19	at	 the	early	stage.	second	peak	of	Rt	was	6.55	on	24th	
January.

Regarding the infection of healthcare personnel because of 
COVID-	19,	Figure	2B8	presents	the	daily	 increased	cases,	where	
the peak of newly confirmed cases laid in between the middle 
(20th	January)	and	 late	 (27th	January)	during	the	bright-	window	
period.	Considering	the	incubation	period	of	2	to	7	days,	the	peak	
of infected healthcare personnel appeared at the early stage of 
bright-	window	period.	When	compared	with	 the	daily	 increased	
cases	 for	 the	 overall	 population	 (Figure	 2A),	 the	 peak	 of	 in-
fected cases was approximately 8 days earlier for the healthcare 
personnel.

4  | DISCUSSION

We proposed a framework to help understand the process of emerg-
ing	infectious	disease,	aiming	to	provide	some	insight	into	future	sci-
entific decision making of rapid and targeted countermeasures at the 
early stage of new epidemics. In our retrospective analyses of the 
COVID-	19	epidemic	 in	China,	we	 found	 that	 the	 spread	 increased	
slowly	 in	 the	 dark-	window	 period,	 but	 rocketed	 up	 in	 the	 bright-	
window	period.	Eight	days	after	the	end	of	the	bright-	window	pe-
riod,	the	daily	number	of	confirmed	cases	started	to	decrease	for	the	
overall	population.	These	results	indicated	that	the	positive	trend	in	
the	control	of	COVID-	19	appeared	shortly	after	 the	countermeas-
ures	that	were	taken	place	in	the	bright-	window	period.	Moreover,	
our	findings	reflected	that	the	beginning	of	the	bright-	window	pe-
riod was the time when healthcare personnel were exposed to a sub-
stantially	high	risk	of	nosocomial	infection,	where	the	transmission	
amongst healthcare personnel might serve as an important predic-
tive indicator of the subsequent outbreak in the overall population. 

F I G U R E  2  Daily	increased	numbers	of	COVID-	19	cases	for	overall	population	and	healthcare	personnel	in	China	(note–	A,	The	number	
of	diagnosed	patients	quickly	increased	in	the	bright-	window	period.	Eight	days	after	the	window-	period	ends,	the	confirmed	case	started	
to	decrease;	B,	Peak	of	diagnosis	of	healthcare	personnel	was	in	the	middle	of	bright-	window	periods.8 Considering the incubation period of 
2-	7	days,	they	were	supposed	to	be	infected	at	the	beginning	of	the	bright-	window	period.)
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Taken	 together,	 our	 results	 suggested	 that	 the	proposed	window-	
period framework could reflect the general rule of progression of a 
new	epidemic,	and	proper	and	prompt	preventive	actions	during	the	
dark-	window	 and	 bright-	window	periods	were	 significantly	 impor-
tant to reduce the future spread of the epidemic.

There	were	several	studies	directly	or	indirectly	supporting	our	
framework.	Some	studies	implied	that	the	improvement	in	the	com-
bat	of	the	COVID-	19	outbreak	could	be	because	of	the	interventions	
that	were	implemented	during	bright-	window	period.	First,	a	similar	
study	analysed	the	COVID-	19	outbreak	in	Wuhan	by	five	periods	ac-
cording to the key events and interventions9; it was concluded that 
multifaceted public health interventions were temporally related with 
improved	control	of	the	COVID-	19	outbreak	in	Wuhan.	Several	stud-
ies have reported the positive effect of Wuhan lockdown.10-	13 For 
example,	without	the	Wuhan	lockdown	or	the	national	emergency	
response,	 the	 confirmed	 cases	 outside	Wuhan	 by	 19th	 February	
would have increased from 29 839 to 744 000 (standard deviation: 
156	000).13	Second,	isolation	of	all	suspected	and	diagnosed	cases	
at assembly sites was another important measure. One study sug-
gested	 that	 home-	based	 isolation	 may	 fail	 to	 effectively	 prevent	
both	 household	 and	 non-	household	 transmissions	 of	 COVID-	19.14 
Furthermore,	prompt	and	rigorous	isolation	was	linked	to	a	reduction	
in	the	effective	reproduction	number	of	COVID-	19.14,15	These	find-
ings highlighted the significance of the rapid establishment of assem-
bly sites.16	To	achieve	this,	Fangcang	shelter	hospitals	could	be	one	
of	the	optimal	options	because	of	their	rapid	constructions,	massive	
scales and low costs.17 Even though Fangcang hospitals were built 
in	 the	post-	window	period	 in	Wuhan,	 they	may	own	 the	potential	
to	be	used	in	the	early	stage	of	epidemic.	Third,	travel	restrictions,	
especially the restriction on air travel were substantially helpful to 
prevent imported cases.18-	20	Nevertheless,	different	from	the	afore-
mentioned	studies,	our	window-	period	framework	was	established	
to reflect the general rules emerging infectious diseases stratified 
by	different	stages	during	 their	progression,	with	 illustrations	 that	

were combined with the nature of disease (incubation period and Rt),	
newly	confirmed	case	numbers,	and	significant	events.	

Moreover,	apart	from	the	results	and	implications	for	the	over-
all	population,	our	 framework	had	a	 special	 focus	on	 infections	of	
healthcare personnel who provided care for patients and ensured 
preventive measures were fully implemented in healthcare pro-
visions.	 Transmission	 amongst	 healthcare	 personnel,	 therefore,	
resulted in the shortage of workforce and inability to serve and 
admit	 patients,	 making	 the	 combat	 to	 bring	 the	 outbreak	 under	
control	more	challenging	and	extremely	difficult.	As	of	April	2020,	
there had been 22 073 healthcare personness who were infected 
with	 COVID-	19	 in	 52	 countries.21	 According	 to	 the	 data	 in	 China	
(Figure	 2B),	 healthcare	 personnel	were	 exposed	 to	 a	 substantially	
high risk of nosocomial infection especially at the beginning of 
bright-	window	period.	This	could	be	because	of	the	lack	of	knowl-
edge	of	the	epidemiological	characteristics	of	the	pandemic,	undue	
policies	 and	 decisions	 made	 in	 healthcare	 provisions,	 insufficient	
protective	 equipment	 and	 self-	protection	 awareness.	 Since	 24th	
January,	 over	 40	 000	 healthcare	 personnel	 from	 other	 provinces	
of	China	 had	 been	 dispatched	 to	Hubei	 Province	 in	 succession	 to	
support	the	combat	of	COVID-	19.	With	the	experience	and	lessons	
learnt	from	the	early	bright-	window	period	and	especially	with	the	
stringent regulations and policies fully enforced in all healthcare pro-
visions,	there	was	no	nosocomial	infection	reported	in	those	exter-
nal	healthcare	personnels	who	supported	Hubei	Province.	All	these	
findings highlighted the importance of extreme caution and prompt 
precautions	in	healthcare	provisions,	especially	at	the	beginning	of	
the	bright-	window	period	with	the	specific	pathogen	identified.

In	 the	 dark-	window	 period	 as	 another	 significant	 stage	 of	 an	
unknown	 epidemic,	 information	 on	 the	 infected	 cases	 are	 usually	
ambiguous,	sparse	and	with	unexplained	reasons;	therefore,	the	se-
verity of the emerging infectious disease is generally underestimated. 
Nevertheless,	even	though	the	healthcare	resources	appear	sufficient	
given	the	small	number	of	infected	cases,	healthcare	provisions	are	

F I G U R E  3  Time-	dependent	reproduction	number	(Rt)	stratified	by	the	four	periods	for	COVID-	19	in	China
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in	extreme	danger	because	they	are	blind	to	the	new	epidemic.	We,	
therefore,	 recommend	when	possible,	healthcare	provisions	should	
upgrade to the highest level of alert for the control of an unknown 
epidemic.	These	reactions	and	countermeasures	may	face	a	dilemma	
of	balancing	potential	public	panic	and	waste	of	healthcare	resources,	
and	controlling	nosocomial	transmission;	however,	with	the	astonish-
ing number of infected healthcare providers and the global spread in 
the	overall	population,	implementing	strict	regulations	in	healthcare	
provisions	 in	 dark-	window	period	may	 probably	 be	 a	 practical	 and	
cost-	effective	approach	to	fighting	an	unknown	epidemic.	For	exam-
ple,	 the	Department	of	Respiration	of	 a	hospital	 in	Wuhan	 started	
the	highest	protective	countermeasures	during	the	dark-	window	pe-
riod	of	the	COVID-	19	outbreak.	Consequently,	none	of	their	health-
care	personnel	had	been	infected	as	of	1st	June	2020,	even	though	
they	 had	 served	 hundreds	 of	 COVID-	19	 patients	 cumulatively.22 
Furthermore,	with	 the	development	of	aetiology	and	 the	advances	
in	 laboratory	technologies,	the	duration	of	the	dark-	window	period	
has	been	significantly	shortened	in	the	recent	decades.	For	instance,	
SARS,	 Middle	 East	 Respiratory	 Syndrome	 (MERS)	 and	 COVID-	19	
were the three emerging coronaviruses diseases that occurred in 
2003,	2012	and	2019.	The	dark-	window	period	of	them	lasted	for	ap-
proximately	5	months,	3	months	and	1	month,	respectively.	Besides,	
some	“emerging	infectious	disease”	would	be	eventually	found	to	be	
caused by existing pathogens that have been widely investigated. 
Similarly,	 with	 the	 advances	 in	 medicine,	 the	 dark-	window	 period	
would	 sustain	 a	 shorter	 time;	 for	 instance,	 the	 mean	 interval	 be-
tween the onset and diagnosis of pneumonia of unknown aetiology 
was	reported	to	be	only	6	days.23	Therefore,	the	duration	of	highest	
level	alert	in	the	dark-	window	period	would	be	further	shortened	as	
expected,	for	both	the	emerging	disease	with	a	non-	novel	pathogen	
found subsequently and the true epidemic caused by a novel patho-
gen.	The	short	duration	of	the	dark-	window	period	may,	at	 least	 in	
part,	justify	the	upgraded	level	of	alert	in	healthcare	provisions.

In	 the	 bright-	window	 period	 with	 the	 pathogen	 identified,	
countermeasures could be accordingly terminated or adjusted 
based on our knowledge of previous familiar pathogens with cau-
tion.	Nonetheless,	undue	adjustments	because	of	underestimation	
of the new pathogen and insufficient understanding of its epidemi-
ological characteristics would yield suboptimal control of nosoco-
mial and community infection; therefore adjusted regulations in the 
bright-	window	period	 require	 full	 exploration,	discussion	and	con-
siderations.	Nevertheless,	as	data	are	shown	for	infected	healthcare	
providers	in	Wuhan	and	outside	Hubei,	as	well	as	the	peak	of	Rt ap-
peared	at	the	middle	of	the	bright-	window	period,	again	prompt	and	
strict policies and regulations in healthcare provisions especially at 
the	beginning	of	the	bright-	window	period	would	play	a	critical	role	
in controlling nosocomial infection.

In	recent	decades,	there	have	been	several	novel	infectious	dis-
eases	 appearing	 globally	 including	 SARS,	MERS,	 Influenza	A	 virus	
subtype	H1N1	and	the	current	COVID-	19.	There	is	no	optimal	pro-
tocol	 to	cope	with	these	emerging	diseases	yet,	especially	at	 their	
early	stage.	Our	study	proposed	a	novel	window-	period	framework	
to	highlight	the	importance	of	early	stages	of	new	epidemics,	which	

may provide some insights into decision aids for both healthcare pro-
visions	and	authorities.	However,	the	data	used	for	illustrations	were	
suboptimal.	 For	 instance,	 the	 number	 of	 confirmed	 or	 suspected	
cases	at	the	very	beginning	of	the	pandemic	could	be	under-	reported	
because of the inability to identify all patients when they surged to 
healthcare	 provisions.	 The	 incubation	 period	 of	 COVID-	19	 varied	
between	2	and	7	days,	yielding	the	trend	of	daily	confirmed	cases	
not	able	to	exactly	reflect	the	actual	transmission.	Furthermore,	we	
could not carry out stratified analysis for each province or geograph-
ical area of China because of the unavailability of the relevant data. 
China	is	highly	diverse	in	economy,	culture	and	geographical	condi-
tions;	therefore,	further	studies	are	required	to	analyse	and	compare	
data	amongst	different	areas	of	China,	aiming	to	 improve	our	pro-
posed framework for targeted and tailed protocols for different re-
gions.	Moreover,	various	regulations	and	policies	for	reporting	new	
cases with unknown pathogens in different countries or regions may 
yield	different	start	points	and	thus	lengths	of	dark-	window	period,	
which may compromise the generalisability and comparability of ap-
plying the framework to different areas.

In	conclusion,	we	proposed	a	window-	period	framework	to	re-
veal the general rule of the progression of infectious diseases and 
to help with decision making of rapid and targeted countermea-
sures	at	early	 stage	of	new	epidemics,	with	a	 focus	on	healthcare	
provisions. It was recommended that when possible healthcare pro-
visions should upgrade the level of alert for the control of an un-
known	epidemic	in	the	dark-	window	period,	while	countermeasures	
in	the	bright-	window	period	could	be	accordingly	adjusted	with	full	
exploration	and	considerations.	The	framework	may	provide	some	
insights into how to accelerate the control of future epidemics in a 
prompt and effective fashion.
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