
	Impact	and	efficacy	of	the	COVID	vaccina6on	programme	
	

1.	Plots	of	all-cause	mortality	rates	in	England	by	age,	gender	and		
vaccina6on	status	for	the	period	January	2021	to	May	2022	

	 		
Thea	Newman,	July	25th	2022	

Copyright	T	J	Newman	SOLARAVUS	2022	



OUTLINE	
	
Background	on	the	ONS	dataset	
“Age-standardised mortality rates for deaths by vaccination status, England:      
 deaths occurring between 1 January 2021 and 31 May 2022”	
	
Methodology	on	crea6ng	plots	
	
Step-by-step	example	(females	50–59)	of	how	a	plot	is	created		
	
The	plots	(using	age	ranges	from	the	ONS	data)	
	
Comments	
	
Data	sources	

Copyright	T	J	Newman	SOLARAVUS	2022	



Background	
	

	
Since	November	2021	the	UK	Office	for	Na6onal	Sta6s6cs	(ONS)	has	
provided	detailed	datasets	on	mortality	rates	(all-cause	and	COVID)	
delineated	by	age,	sex	and	COVID	vaccina6on	status	for	England		
(cf	datasets	and	notes	for	more	details).	
	
The	datasets		cover	roughly	79%	of	the	popula6on	(aged	10	and	over),	and	
have	been	updated	approximately	every	two	months.	The	most	recent	
dataset	was	released	on	July	6th	and	covers	the	period	January	2021	to	
May	2022.	This	is	the	dataset	used	for	this	presenta6on.		
	
The	datasets	are	publicly	available,	and	the	ONS	provides	graphical	
summaries	of	key	points.		
	
Despite	this,	the	datasets	prompt	many	ques6ons	rela6ng	to	the	impact	
and	efficacy	of	the	COVID	vaccina6on	programme	in	England.		
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Background	cont.	
	
As	stressed,	quite	rightly,	by	the	ONS,	care	must	be	taken	in	directly	
comparing	mortality	rate	data	for	different	vaccina6on	status	groups,	
because	of	differences	in	the	health	status	and	other	factors	between	
groups	at	different	6mes.	
	

For	this	reason,	as	a	first	step,	we	provide	here	6me-lines	of	all-cause	
mortality	rates	for	the	different	vaccina6on	status	groups	(first	dose,	
second	dose,	booster/third	dose),	delineated	by	sex	and	age.		
	

Methodology	
	
We	use	the	ONS	data	with	as	liale	addi6onal	calcula6on	as	possible.	
	

For	clarity	we	concatenate	recent/not	recent	status	for	each	dosage,	
requiring	us	to	calculate	mortality	rates	without	age	standardisa6on..		
	

We	stress	that	group	sizes	change	drama6cally	over	the	6me	period		
(see	datasets	for	details).		
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

This	is	an	example	of	a	final	plot	–	the	sex	and	age	range	are	given	in	the	top	right-hand	corner	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

A	small	por6on	of	the	ONS	dataset	
	

Here	showing	data	(death	counts	and	person	years)	for	females	50–59	across	the		
seven	vaccina6on	status	groups	in	May	2021		 Copyright	T	J	Newman	SOLARAVUS	2022	



Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

A	data	file	containing	death	counts	and	person	years	collated	for	each	month	in	the	period	Jan	
2021	–	May	2022	for	females	50–59	across	the	seven	vaccina6on	status	groups	
	
A	similar	file	is	created	for	females	and	males	in	each	of	the	seven	available	age	ranges:	

	18–39,	40–49,	50–59,	60–69,	70–79,	80–89,	90+	
	
(Note,	the	ONS	privacy	protected	low	death	count	“<3”	is	replaced	here	by	“1.5”)	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

“Crude	mortality	rate”		is	defined	as:	number	of	deaths	/	number	of	individuals	
	

“Number	of	individuals”	for	month	X	is	inferred	from	“person	years”	registered	in	that	month.	
This	rate	is	mul6plied	by	100,000	to	give	the	crude	mortality	rate	per	100,000	individuals.	
	

This	is	ploaed	above	for	the	“unvaccinated	status”	(females	50–59)	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

We	can	check	that	the	crude	mortality	rate	agrees	(within	a	small	tolerance)	with	the	ONS	
figures	for	age-standardised	mortality	rate		
	

(independent	calcula6on	of	ASMR	requires	raw	data	that	we	do	not	have	access	to	presently)	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

Crude	all-cause	mortality	rates	per	100,000	individuals:	all	seven	vaccina6on	status	groups	
	

This	is	too	much	informa/on	on	one	graph…	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

Crude	mortality	rates	per	100,000	individuals	ploaed	for	four	concatenated	vaccina6on	groups	
	

Therefore,	for	clarity,	we	concatenate	to	four	vaccina6on	status	groups:	
i)	unvaccinated,	ii)	one	dose	only,	ii)	two	doses	only,	iii)	three	doses	(two	doses	plus	booster)	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

Crude	mortality	rates	per	100,000	individuals	ploaed	for	four	concatenated	vaccina6on	groups	
	

We	indicate	by	dashed	lines	the	month	of	peak	vaccina6on	for	each	vaccina6on	status,	since	
these	vary	significantly	for	the	different	age	groups	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

Crude	mortality	rates	per	100,000	individuals	ploaed	for	four	concatenated	vaccina6on	groups	
	

And,	finally	we	indicate	those	points	for	which	the	uncertainty	is	par6cularly	large	(<10	deaths)	
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Step	by	step	of	how	we	construct	the	plots:	e.g.	females	aged	50–59	

This	is	the	final	plot	–	the	sex	and	age	range	are	given	in	the	top	right-hand	corner	
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The	plots		
	
	

We	use	the	narrowest	age	ranges	from	the	ONS	data,	and	present	them	
from	oldest	to	youngest:	
	
	
Female	 	90+,	80–89,	70–79,	60–69,	50–59,	40–49,	18–39	
	
Male 	 	90+,	80–89,	70–79,	60–69,	50–59,	40–49,	18–39	
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Comments	
	

Some	ini6al	observa6ons	of	6meline	trends	across	the	groups:	
	

•  The	main	features	reported	below	hold	for	both	female	and	male	datasets.	

•  There	are	abrupt	changes	in	mortality	rates	for	the	one-dose	and	two-dose	
groups	–	from	low	to	a	sustained	high.	These	tend	to	occur	with	the	
introduc6on	of	subsequent	doses.	

	

•  (Note,	these	changes	are	also	in	close	proximity	to	the	surges	of	the	Delta	
variant	and	the	ini6al	Omicron	variant,	circa	July,	December	2021	respec6vely.)	

•  The	three-dose	group	generally	has	the	lowest	mortality	rates	from	October	
2021	(the	booster	roll-out)	onward.		

•  Three-dose	group	mortality	rates	remain	rela6vely	constant	over	January	to	
May	2022,	whilst	mortality	rates	in	the	other	vaccina6on	groups	fall	significantly		
(that	being	the	typical	trend	in	all-cause	mortality	rates	from	winter	to	spring).	

•  Mortality	trajectories	for	the	unvaccinated	group	tend	to	converge	to	that	for	
the	three-dose	group	over	January–May	2022.		

•  For	younger	age	groups	(18–39	and	40–49)	and	the	oldest	age	group	(90+),	the	
mortality	rates	for	the	unvaccinated	and	three-dose	groups	cross	over.		
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The	full	ONS	dataset	can	be	obtained	at:	
haps://www.ons.gov.uk/peoplepopula6onandcommunity/	
birthsdeathsandmarriages/deaths/bulle6ns/	
deathsinvolvingcovid19byvaccina6onstatusengland/	
deathsoccurringbetween1january2021and31may2022	
	
The	ONS	methodology	is	explained	here:	
haps://www.ons.gov.uk/peoplepopula6onandcommunity/	
birthsdeathsandmarriages/deaths/methodologies/	
weeklycovid19agestandardisedmortalityratesbyvaccina6onstatusenglandmethodology	
	
A	useful	technical	briefing	on	calcula6ng	mortality	rates	in	the	context	of		
public	health	sta6s6cs	can	be	found	at:	
haps://finger6ps.phe.org.uk/documents/	
APHO%20Tech%20Briefing%203%20Common%20PH%20Stats%20and%20CIs.pdf	
	
I	would	like	to	extend	my	thanks	to	G	at	MTL	for	promp6ng	my	interest		
in	this	ONS	dataset	and	for	subsequent	discussions	
	
I	would	also	like	to	thank	E	Lundell	and	H	Newman	for	assistance	with	data	checking	
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