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It	would	be	difficult	to	overstate	the	importance	of	death	certificates—especially	in	an	era	of	increasing	reliance	on	evidence-based	medicine	(EBM)—yet	physicians	receive	inadequate	training	in	this	important	area,	and	their	performance	on	this	task	remains	less	than	ideal.1–3	For	small	and	large	populations,	the	definitive	assessment	of	our	success
at	prolonging	life	is	the	age-adjusted	mortality	rate,	and	the	primary	tool	for	measuring	mortality	rates	is	the	death	certificate.	In	addition,	death	certificates	serve	other	essential	functions	(National	Center	for	Health	Statistics,	Centers	for	Disease	Control	and	Prevention	[CDC]	online	at	,	including	setting	national,	regional,	statewide,	and	local
priorities	for	funding,	research,	and	interventions4;	settling	estates,	closing	bank	accounts,	selling	stocks	and	bonds,	and	determining	insurance	and	pension	benefits;	providing	evidence	in	court	cases;	and	providing	outcome	data	for	major	research	studies.	Accurate	completion	is	essential	to	ensure	the	usefulness	and	reliability	of	the	individual
death	certificate	as	well	as	the	aggregate	mortality	statistics	derived	from	it,	yet	data	suggest	that	cause	and	manner	of	death	are	not	reported	in	a	consistent	fashion.	In	one	recent	survey	in	which	198	experienced	and	trained	medical	examiners	determined	the	manner	of	death	for	23	scenarios,	there	was	more	than	90	percent	agreement	for	only
four	scenarios,	13	scenarios	had	between	60	and	90	percent	agreement,	and	the	remaining	six	scenarios	had	less	than	60	percent	agreement.5	While	the	cause	of	death	may	be	difficult	to	agree	on	sometimes,	most	problems	with	death	certificates	stem	from	failure	to	complete	them	correctly.	Yet,	these	errors	are	avoidable.	Myers	and	Farquhar
showed	that	major	errors	on	death	certificates	dropped	from	32.9	to	15.7	percent	(P	=	.01)	after	primary	care	physicians	attended	a	75-minute	educational	seminar.6	Lakkireddy	and	colleagues	also	showed	that	improved	completion	of	death	certificates	correlated	with	specific	training	in	that	skill.7	Physicians	without	training	in	death	certificates
may	not	even	understand	the	correct	definitions	of	the	following	terms:	The	context	or	circumstances	that	surround	the	death;	examples	include	accident,	suicide,	homicide,	and	natural	causes.	Typically,	physicians	can	only	certify	natural	deaths,	while	the	coroner	or	medical	examiner	must	make	the	final	determination	for	suicides,	homicides,	and
even	accidents	as	common	as	drug	overdoses	or	falls.	The	proximate,	most	recently	developed,	final	diagnostic	entity	causing	the	death.	Must	be	a	specific	etiology	(e.g.,	Escherichia	coli	sepsis,	acute	renal	failure,	hypoxemia),	not	a	general	concept	such	as	old	age	or	terms	like	cardiac	arrest	or	organ	system	failure	that	can	have	multiple	etiologies.
Underlying	Cause	of	Death	This	is	the	fundamental,	original,	foundational	diagnosis	or	condition	from	which	the	remainder	of	the	etiologic	sequence	springs;	it	is	the	diagnosis	of	longest	duration	in	the	chain	of	events	leading	directly	to	death.	Examples	include	human	immunodeficiency	virus	infection	(the	underlying	cause	of	acquired
immunodeficiency	syndrome),	coronary	artery	atherosclerosis,	and	metastatic	breast	cancer.	The	description	must	be	specific	enough	to	make	clear	why	the	intermediate	(if	any)	and	immediate	causes	of	death	developed.	In	almost	all	cases,	a	time-linked	chain	of	causation	can	be	established,	such	that	the	immediate	cause	of	death	was	a	consequence
of	a	somewhat	longer-duration	diagnosis,	which	in	turn	was	a	consequence	of	an	even	longer-duration	diagnosis,	and	so	on	through	as	many	or	few	intermediate	causes	as	necessary	until	reaching	the	true	underlying	cause	of	death.	Other	significant,	but	not	directly	linked,	conditions	must	be	listed	separately.	Common	errors	in	completion	of	death
certificates	include	incorrect	attribution	of	the	immediate	cause	of	death,	listing	causes	in	an	incorrect	or	illogical	order,	multiple	competing	immediate	causes	of	death,	poor	match	between	cause	and	manner	of	death,	and	failure	to	identify	the	true	underlying	cause	or	causes.3,8	Consider	these	examples:	•	Manner:	Natural.	Cause:	Ventricular
fibrillation,	due	to	acute	myocardial	infarction,	due	to	coronary	artery	thrombosis,	as	a	consequence	of	atherosclerotic	coronary	artery	disease.	[Satisfactory:	Note	plausible	chain	of	causality.]	•	Manner:	Natural.	Cause:	Pneumonia,	due	to	a	hip	fracture,	due	to	chronic	obstructive	pulmonary	disease,	as	a	consequence	of	diabetes	mellitus	and
hypertension.	[Unsatisfactory:	No	causal	chain;	possibly	competing	immediate	causes;	etiology	of	pneumonia	unspecified;	hip	fracture	is	usually	accidental,	not	natural;	hypertension	(in	this	case)	and	other	diagnoses	not	in	the	direct	causal	chain	should	be	listed	in	Part	II,	Other	Significant	Conditions.]	•	Manner:	Natural.	Cause:	Staphylococcal
sepsis,	due	to	methicillin-resistant	staphylococcal	pneumonitis,	due	to	chronic	aspiration,	secondary	to	swallowing	dysfunction,	as	a	consequence	of	Parkinson’s	disease.	[Satisfactory:	Note	clear	and	plausible	chain	of	causality.]	•	Manner:	Natural.	Cause:	Congestive	heart	failure,	as	a	consequence	of	ileostomy.	[Unsatisfactory:	No	chain	of	causality;
no	clear	underlying	cause	of	the	ileostomy	or	the	heart	failure.]	State	statutes	govern	physician	certification	of	cause	of	death	and	provide	penalties	for	failure	to	complete	in	a	timely	or	acceptable	fashion.	States	require,	and	families	depend	on,	certificates	that	are	legible	and	clearly	reproducible	by	photocopy	and	microfilm.	Only	permanent	black
ink	should	be	used,	erasures	and	“white-out”	are	not	acceptable,	and	abbreviations	should	not	be	used.	The	physician	who	knew	the	decedent	the	best,	or	the	attending	physician,	is	responsible	for	completing	the	death	certificate.	A	“probable”	diagnosis	is	acceptable,	as	is	listing	a	metastatic	carcinoma	of	unknown	primary	site	as	an	underlying
cause.	However,	there	is	no	“uncertain”	or	“unknown”	category	for	cause	of	death;	such	cases	should	be	referred	to	the	medical	examiner.	Based	on	the	available	data,	we	call	for	all	medical	students	and	residents	to	be	trained	to	fill	out	death	certificates	correctly;	for	in-training,	licensing,	and	certification	examinations	to	assess	competence	in	this
area;	and	for	practicing	physicians	to	review	death	certificates	as	a	part	of	their	ongoing	commitment	to	continuing	medical	education	and	quality	of	care.	Excellent	resources	include	information	at	the	CDC8,9	and	many	state	and	local	health	department	Web	sites,	online	tutorials	by	the	National	Association	of	Medical	Examiners	(	,	and	the	Texas
Department	of	Health	(	),	and	references	1,	2,	and	6	listed	below.	Page	2	More	lives	are	lost	to	racial	disparity	in	medical	care	than	are	saved	by	medical	technological	advances,	according	to	a	study	recently	published	in	the	American	Journal	of	Public	Health.	The	study	estimates	that	while	176,633	lives	were	saved	between	1991	and	2000	as	a	result
of	technology	advances,	whites	were	much	more	likely	than	blacks	to	be	given	the	new	treatments.	The	study	estimates	that	886,202	deaths	could	have	been	avoided	in	that	time	if	the	causes	of	mortality	in	blacks	had	been	more	completely	addressed.	The	study	suggests	that	eliminating	racial	disparities	would	save	five	lives	for	every	one	life	saved
by	improved	technology.	Physicians	have	known	for	years	that	reducing	exposure	to	lead	has	huge	health	benefits,	but	results	from	a	longitudinal	study	published	in	JAMA	show	that	reduced	exposure	to	this	metal	may	also	decrease	a	person’s	chance	of	getting	cataracts.	The	study	included	122	men	older	than	60	years	who	had	cataracts.	After
adjusting	for	smoking,	diabetes,	and	vitamin	intake,	the	researchers	found	that	higher	patellar	lead	levels	(an	indicator	of	long-term	lead	exposure)	are	a	significant	predictor	of	cataracts.	The	good	news:	researchers	found	no	association	between	cataracts	and	blood	lead	levels,	implying	that	long-term	exposure	is	necessary	before	the	risk	for
cataracts	increases.	Americans	are	packing	their	medicine	cabinets	with	more	and	more	prescriptions	to	manage	a	long	list	of	symptoms,	from	headache	and	arthritis	pain	to	depression	and	high	blood	pressure.	The	Wall	Street	Journal	reports	that,	according	to	the	Centers	for	Disease	Control	and	Prevention’s	annual	report,	44	percent	of	Americans
take	at	least	one	pill	per	day,	and	17	percent	rely	on	at	least	three	pills	every	day.	Nearly	one	half	of	women	are	taking	prescription	drugs,	compared	with	39	percent	of	men.	Although	the	percentage	of	prescription	drug	usage	increases	with	age,	35	percent	of	18-	to	44-year-olds	are	taking	prescription	drugs.	Experts	say	that	growth	in	third-party
drug	insurance	coverage,	direct-to-patient	marketing,	and	an	increase	in	new	drug	availability	have	contributed	to	the	boom	in	prescription	drug	use.	A	new	camera	device	is	making	diagnostic	screening	even	easier	to	swallow,	according	to	a	recent	USA	Today	report.	The	U.S.	Food	and	Drug	Administration	has	approved	the	PillCam	ESO,	an
esophagus-screening	tool	that	is	less	invasive	than	endoscopy.	Although	the	pill	requires	no	sedation	or	recovery	time,	experts	say	the	device	will	not	replace	endoscopy,	which	does	require	sedation	and	hours	of	recovery.	Instead,	the	device	warns	of	possible	serious	conditions	that	require	closer	scrutiny	with	endoscopy.	During	the	20-minute
procedure,	the	patient	swallows	the	vitamin-sized	camera,	which	transmits	2,600	color	pictures	for	the	doctor	to	review.	The	camera	passes	naturally	within	24	hours	of	the	procedure.	Everyone	knows	that	dieting	is	easier	with	moral	support,	but	can	you	get	that	support	from	your	dog?	CBSNEWS.com	recently	reported	that	a	12-month	study
undertaken	by	Northwestern	Memorial	Hospital	and	Hill’s	Pet	Nutrition	showed	that	both	people	and	their	pets	lose	weight	when	they	go	on	a	combined	diet	plan.	Researchers	gave	the	pets	low-fat	dog	food	and	put	them	on	an	exercise	plan.	They	provided	the	dog	owners	with	meal	plans	and	directed	them	to	increase	their	physical	activity.	The
humans	in	the	study	lost	an	average	of	11	pounds,	while	the	dogs	lost	an	amazing	average	of	12	pounds	(approximately	15.6	percent	of	their	initial	body	weight)	over	12	months.	With	over	60	percent	of	adult	Americans	and	25	percent	of	household	pets	being	overweight,	researchers	say	that	a	combined	diet	and	exercise	plan	could	be	the	answer	for
everyone.	Page	3	to	the	editor:	We	were	pleased	to	see	the	recent	review	on	cutaneous	leishmaniasis	by	Markle	and	Makhoul.1	Cutaneous	leishmaniasis	is	a	significant	health	concern	for	the	U.S.	Armed	Forces	with	more	than	650	cases	diagnosed	over	a	nine-month	period,	primarily	acquired	in	Iraq.2	It	is	common	for	family	physicians	or	other
primary	care	clinicians	to	make	the	initial	diagnosis.	Given	the	number	of	Reserve	and	National	Guard	personnel	serving	in	this	conflict,	it	is	important	for	physicians	who	care	for	these	patients	to	recognize	and	be	aware	of	management	guidelines	because	they	may	see	returning	military	servicemen	who	did	not	seek	care	initially	or	had	late
activation	of	their	infection	(incubation	period	can	vary	from	30	days	to	six	months).3	The	authors	note	that	trauma	is	a	potential	source	of	disease	reactivation.	Returning	soldiers	infected	with	cutaneous	leishmaniasis	should	be	alerted	that	tattoos	can	lead	to	local	dissemination	of	disease	over	the	tattoo	site.4	Since	1978,	Walter	Reed	Army	Medical
Center	(WRAMC)	in	Washington,	D.C.,	and,	more	recently,	Brooke	Army	Medical	Center	(BAMC)	in	San	Antonio,	are	the	military	sites	for	treatment	of	leishmaniasis.	The	authors	state	that	sodium	stibogluconate	(Pentostam)	is	available	from	the	Centers	for	Disease	Control	and	Prevention,	but	it	is	important	to	mention	that	this	medication	also	is
available	under	protocol	at	WRAMC	and	BAMC.	Service	members	with	deployment-related	infection	for	up	to	two	years	after	the	end	of	deployment	can	be	referred	to	these	centers	for	care.	Questions	should	be	referred	to	the	Department	of	Defense	Deployment	Health	Clinical	Helpline,	telephone:	866-559-1627,	or	.	Health	care	professionals	may
refer	patients	to	the	treatment	centers	at	WRAMC,	telephone:	202-782-1663,	or	BAMC,	telephone:	210-916-5554.	Assistance	with	diagnostic	support	can	be	obtained	from	the	military	Leishmania	Diagnostic	Laboratory	in	Silver	Spring,	Md.,	at	301-319-9956.	While	pentavalent	antimony	for	20	days	remains	the	standard	treatment	duration	for
cutaneous	leishmaniasis	(when	Pentostam	is	elected	for	treatment),	a	recent	clinical	trial	demonstrated	that	10	days	of	treatment	was	effective	and	associated	with	fewer	side	effects.5	A	controlled	trial	of	heat	treatment	recently	has	been	completed	at	WRAMC.	The	cause	of	death	section	on	a	death	certificate	provides	crucial	information	about	the
circumstances	leading	to	an	individual’s	passing.	This	section	is	typically	divided	into	Part	I	(1a,	1b,	1c)	and	Part	II	(2),	each	serving	a	specific	purpose	in	documenting	the	chain	of	events	resulting	in	death.	Part	I	outlines	the	immediate	cause	of	death	and	any	underlying	causes.	Line	1a	lists	the	disease	or	condition	directly	causing	death,	while	lines
1b	and	1c	document	the	underlying	causes	in	sequential	order.	The	coroner	or	certifying	physician	must	carefully	consider	the	causal	sequence	of	conditions	to	accurately	complete	this	section.	Part	II	is	reserved	for	listing	any	significant	conditions	that	contributed	to	the	death	but	were	not	part	of	the	direct	causal	chain.	Accurate	completion	of	the
cause	of	death	section	is	essential	for	public	health	statistics,	legal	purposes,	and	family	closure.	It	requires	medical	expertise	and	attention	to	detail	to	ensure	the	information	provided	is	comprehensive	and	reflects	the	true	circumstances	of	the	individual’s	passing.	The	death	certificate	serves	as	an	official	record	and	may	be	used	for	various
purposes,	including	insurance	claims	and	epidemiological	research.	Determining	the	cause	of	death	involves	identifying	the	sequence	of	events	leading	to	a	person’s	demise.	This	process	requires	careful	examination	of	medical	evidence	and	understanding	of	disease	progression.	The	cause	of	death	section	on	death	certificates	typically	includes	four
parts:	1a,	1b,	1c,	and	2.	Part	1a	lists	the	immediate	cause	of	death	–	the	final	disease	or	condition	resulting	in	death.	This	could	be	something	like	“acute	myocardial	infarction”	or	“respiratory	failure.”	Part	1b	identifies	the	condition	leading	to	the	immediate	cause,	while	1c	may	indicate	an	earlier	underlying	cause.	For	example,	1b	might	list
“atherosclerotic	coronary	artery	disease”	and	1c	“hypertension.”	Part	2	includes	other	significant	conditions	contributing	to	death	but	not	directly	causing	it.	These	could	be	chronic	diseases	or	conditions	that	weakened	the	person’s	overall	health.	Accurate	determination	of	death	causes	is	crucial	for	public	health,	legal,	and	research	purposes.	It
helps	identify	disease	patterns,	allocate	healthcare	resources,	and	inform	preventive	measures.	Medical	professionals	must	carefully	consider	the	chain	of	events	leading	to	death.	They	should	avoid	listing	mechanisms	of	death,	such	as	cardiac	arrest,	without	specifying	the	underlying	cause.	Proper	certification	ensures	that	mortality	statistics	reflect
true	disease	burdens.	It	also	aids	in	identifying	preventable	deaths	and	guiding	health	policies.	In	some	cases,	accurate	cause	of	death	determination	can	have	legal	implications,	particularly	in	cases	of	unnatural	deaths	or	potential	malpractice.	Medical	certification	of	cause	of	death	is	a	crucial	process	for	accurate	death	registration.	It	involves
documenting	the	sequence	of	events	leading	to	death	and	any	contributing	factors.	The	medical	certificate	of	cause	of	death	(MCCD)	contains	specific	sections	for	recording	the	cause	of	death.	Part	1	includes	lines	1a,	1b,	and	1c,	where	the	immediate	cause	of	death	is	listed	in	1a,	followed	by	antecedent	causes	in	1b	and	1c.	Each	condition	in	1b	and
1c	should	directly	lead	to	the	condition	above	it.	Part	2	of	the	MCCD	is	used	for	listing	other	significant	conditions	that	contributed	to	the	death	but	were	not	part	of	the	direct	causal	sequence.	Time	intervals	from	onset	to	death	should	be	provided	for	each	condition	listed.	Registered	medical	practitioners	play	a	vital	role	in	completing	the	MCCD.
They	are	responsible	for	pronouncing	death	and	accurately	reporting	the	cause.	Doctors	must	use	their	clinical	judgment	to	determine	the	most	appropriate	cause	of	death	based	on	the	patient’s	medical	history	and	circumstances.	Medical	practitioners	should	avoid	using	vague	terms	like	“natural	causes”	as	the	sole	cause	of	death.	Instead,	they	must
provide	specific	conditions	that	led	to	the	death.	In	cases	where	the	cause	is	unclear,	further	investigation	or	referral	to	a	coroner	may	be	necessary.	Post-mortem	examinations	provide	crucial	insights	into	the	cause	and	circumstances	of	death.	These	detailed	medical	investigations	help	determine	the	underlying	factors	that	led	to	a	person’s	demise.
Post-mortems	are	typically	conducted	when	the	cause	of	death	is	uncertain	or	suspicious.	Coroners	or	medical	examiners	may	order	an	autopsy	in	cases	of	sudden,	unexpected,	or	violent	deaths.	These	examinations	are	also	crucial	in	public	health	surveillance,	identifying	potential	infectious	diseases	or	environmental	hazards.	Post-mortems	play	a
vital	role	in	criminal	investigations,	providing	evidence	for	legal	proceedings.	They	can	reveal	important	details	about	the	timing	and	manner	of	death,	which	may	be	critical	in	solving	crimes.	In	some	cases,	families	request	post-mortems	to	gain	closure	or	understand	hereditary	health	risks.	Medical	research	also	benefits	from	these	examinations,
advancing	our	understanding	of	diseases	and	potential	treatments.	Histological	analysis	is	a	key	component	of	post-mortem	examinations.	This	process	involves	examining	tissue	samples	under	a	microscope	to	identify	cellular	changes	and	abnormalities.	Pathologists	collect	small	sections	of	organs	and	tissues	during	the	autopsy	for	detailed	study.
The	analysis	can	reveal	microscopic	evidence	of	disease,	injury,	or	toxins	that	may	not	be	visible	during	the	external	examination.	Histology	helps	confirm	diagnoses,	detect	early-stage	diseases,	and	identify	contributing	factors	to	death.	Advanced	techniques	like	immunohistochemistry	allow	pathologists	to	detect	specific	proteins	or	markers	in
tissues.	This	can	be	crucial	in	identifying	cancers,	infections,	or	genetic	disorders.	Histological	findings	often	provide	the	final	piece	of	the	puzzle	in	determining	the	precise	cause	and	sequence	of	events	leading	to	death.	Deaths	worldwide	stem	from	various	medical	conditions.	Cardiovascular,	respiratory,	and	endocrine	system	diseases	account	for	a
significant	portion	of	global	mortality.	Heart-related	issues	are	leading	causes	of	death	globally.	Myocardial	infarction,	commonly	known	as	heart	attack,	occurs	when	blood	flow	to	the	heart	is	blocked.	This	often	results	from	coronary	artery	atheroma,	a	buildup	of	plaque	in	the	arteries.	Ischemic	heart	disease,	caused	by	narrowed	coronary	arteries,	is
a	major	killer.	It	can	lead	to	chest	pain,	heart	attacks,	and	heart	failure.	Stroke,	another	cardiovascular	condition,	happens	when	blood	supply	to	part	of	the	brain	is	interrupted.	This	can	cause	permanent	brain	damage	or	death.	Lung-related	illnesses	contribute	significantly	to	mortality	rates.	Chronic	obstructive	pulmonary	disease	(COPD)	is	a	group
of	lung	conditions	that	cause	breathing	difficulties.	Bronchopneumonia,	an	inflammation	of	the	lungs,	is	particularly	dangerous	for	older	adults	and	those	with	weakened	immune	systems.	COVID-19	emerged	as	a	major	cause	of	death	in	recent	years.	It	primarily	affects	the	respiratory	system	and	can	lead	to	severe	complications.	Disorders	of	the
endocrine	system	can	be	life-threatening.	Diabetes	mellitus,	a	chronic	condition	affecting	blood	sugar	regulation,	is	a	common	cause	of	death.	Type	2	diabetes,	the	most	prevalent	form,	can	lead	to	cardiovascular	disease,	kidney	failure,	and	other	serious	complications	if	left	unmanaged.	Thyroid	disorders,	while	often	treatable,	can	cause	life-
threatening	complications	in	severe	cases.	Adrenal	gland	disorders	can	also	be	fatal	if	not	properly	diagnosed	and	treated.	The	legal	and	regulatory	framework	surrounding	cause	of	death	reporting	involves	specific	regulations	and	duties.	This	framework	ensures	proper	documentation	and	handling	of	deaths	within	the	healthcare	system.	The
Notification	of	Deaths	Regulations	2019	governs	the	reporting	of	deaths	in	England	and	Wales.	These	regulations	require	medical	practitioners	to	notify	the	coroner	of	certain	types	of	deaths.	Reportable	deaths	include	those	from	unknown	causes,	violence,	or	unnatural	circumstances.	The	regulations	also	cover	deaths	in	custody	or	state	detention.
Medical	practitioners	must	provide	specific	information	when	notifying	the	coroner.	This	includes	the	deceased’s	personal	details,	circumstances	of	death,	and	any	relevant	medical	history.	The	regulations	aim	to	ensure	thorough	investigation	of	deaths	that	may	require	further	inquiry.	NHS	England	provides	guidance	to	healthcare	providers	on
implementing	these	regulations.	This	guidance	helps	ensure	compliance	and	standardization	across	the	healthcare	system.	Bereavement	offices	play	a	crucial	role	in	managing	death-related	processes	within	healthcare	settings.	They	act	as	a	liaison	between	families,	medical	staff,	and	external	agencies.	Key	responsibilities	include:	Coordinating
completion	of	death	certificates	Assisting	families	with	paperwork	and	administrative	tasks	Arranging	release	of	the	deceased’s	body	Ensuring	compliance	with	legal	requirements	Bereavement	officers	work	closely	with	medical	practitioners	to	gather	necessary	information	for	death	certification.	They	help	facilitate	timely	and	accurate	completion	of
Medical	Certificates	of	Cause	of	Death	(MCCD).	These	offices	also	provide	support	to	bereaved	families,	offering	guidance	on	funeral	arrangements	and	available	support	services.	Their	role	is	essential	in	ensuring	smooth	handling	of	death-related	procedures	within	healthcare	institutions.	Determining	whether	a	death	resulted	from	natural	or
unnatural	causes	is	crucial	for	accurate	cause	of	death	certification.	This	classification	impacts	legal	proceedings,	insurance	claims,	and	public	health	statistics.	Natural	causes	of	death	stem	from	internal	factors	or	disease	processes	within	the	body.	These	include	organ	failure,	congestive	cardiac	failure,	and	renal	failure.	Aging-related	conditions
often	fall	into	this	category.	Chronic	diseases	like	cancer,	diabetes,	and	cardiovascular	disorders	frequently	appear	as	natural	causes	on	death	certificates.	Infections	and	genetic	disorders	also	qualify	as	natural	causes	when	they	lead	to	death	through	internal	bodily	processes.	Smoking-related	illnesses,	while	influenced	by	behavior,	are	typically
classified	as	natural	causes.	This	includes	lung	cancer,	emphysema,	and	chronic	obstructive	pulmonary	disease	(COPD).	Unnatural	causes	of	death	involve	external	factors	or	circumstances	not	related	to	natural	disease	processes.	These	include	accidents,	homicides,	suicides,	and	deaths	resulting	from	neglect.	Trauma-related	deaths,	such	as	those
from	car	accidents	or	falls,	are	clear	examples	of	unnatural	causes.	Poisonings,	drug	overdoses,	and	deaths	from	medical	errors	also	fall	into	this	category.	Neglect	can	be	an	unnatural	cause	when	it	leads	to	death	through	lack	of	proper	care	or	nutrition.	This	is	particularly	relevant	in	cases	involving	vulnerable	individuals	like	children	or	the	elderly.
Drownings,	electrocutions,	and	deaths	from	extreme	temperatures	are	additional	examples	of	unnatural	causes.	In	some	cases,	a	death	may	involve	both	natural	and	unnatural	factors,	requiring	careful	investigation	to	determine	the	primary	cause.	Mortality	statistics	serve	as	crucial	indicators	for	public	health	initiatives.	These	data	provide	insights
into	leading	causes	of	death	and	help	shape	health	policies.	Cardiovascular	events	remain	a	top	cause	of	mortality	globally.	Heart	disease	and	stroke	consistently	rank	among	the	leading	causes	of	death	in	many	countries.	Medical	history	plays	a	vital	role	in	understanding	mortality	trends.	Factors	like	smoking,	obesity,	and	family	history	contribute	to
increased	risk	of	certain	fatal	conditions.	Treatment	advancements	have	significantly	impacted	mortality	rates.	Improved	medications	and	surgical	techniques	have	reduced	deaths	from	many	previously	fatal	conditions.	Public	health	interventions	rely	heavily	on	mortality	data.	Vaccination	programs,	cancer	screenings,	and	anti-smoking	campaigns	are
developed	based	on	these	statistics.	The	medical	certificate	of	cause	of	death	is	a	key	tool	for	collecting	mortality	data.	It	typically	includes	immediate	and	underlying	causes,	as	well	as	contributing	factors.	Analyzing	mortality	statistics	helps	identify	emerging	health	threats.	This	allows	public	health	officials	to	allocate	resources	effectively	and
develop	targeted	prevention	strategies.	When	someone	dies,	specific	procedures	must	be	followed	to	notify	family	members	and	officially	register	the	death.	These	processes	involve	legal	requirements	and	interactions	with	medical	professionals	and	government	agencies.	The	responsibility	of	informing	family	members	about	a	death	often	falls	to
healthcare	providers	or	law	enforcement.	In	England	and	Wales,	the	Notification	of	Deaths	Regulations	outline	the	process	for	notifying	next	of	kin.	Hospitals	typically	have	dedicated	staff	to	handle	this	sensitive	task.	Medical	professionals	aim	to	contact	the	closest	relatives	first.	They	may	use	emergency	contact	information	from	patient	records.	If
no	family	is	immediately	available,	authorities	might	use	public	records	or	social	services	to	locate	relatives.	The	notification	process	can	vary	depending	on	the	circumstances	of	death.	In	cases	of	unexpected	deaths,	police	officers	may	deliver	the	news	in	person.	Registering	a	death	is	a	legal	requirement	in	most	countries.	In	England	and	Wales,	this
must	be	done	within	five	days	of	the	death.	The	process	typically	involves	a	visit	to	the	local	register	office.	A	registered	medical	practitioner	must	provide	a	medical	certificate	stating	the	cause	of	death.	This	document	is	crucial	for	the	registration	process.	The	cause	of	death	list	includes	primary	and	secondary	factors,	labeled	as	1a,	1b,	1c,	and	2.
The	person	registering	the	death	must	bring	the	medical	certificate	and	other	relevant	documents.	They	will	need	to	provide	information	about	the	deceased,	including	full	name,	date	of	birth,	and	occupation.	After	registration,	the	registrar	issues	a	death	certificate.	This	document	is	necessary	for	legal	and	administrative	purposes,	such	as	settling
the	deceased’s	estate.	End-of-life	care	focuses	on	providing	comfort	and	support	during	a	person’s	final	days.	Terminal	events	are	the	physiological	changes	that	occur	as	death	approaches,	often	influencing	the	officially	recorded	cause	of	death.	Terminal	events	are	the	final	physiological	processes	leading	to	death.	These	may	include	respiratory
failure,	cardiac	arrest,	or	organ	shutdown.	In	natural	deaths,	the	body	gradually	shuts	down	over	hours	or	days.	Heart	attacks	can	be	sudden	terminal	events,	causing	rapid	cardiac	failure.	Common	signs	of	impending	death	include:	Changes	in	breathing	patterns	Decreased	consciousness	Mottled	skin	Reduced	urine	output	Loss	of	reflexes	Healthcare
providers	monitor	these	signs	to	assess	proximity	to	death	and	adjust	care	accordingly.	Families	often	receive	guidance	on	what	to	expect	during	this	time.	Terminal	events	significantly	influence	cause	of	death	determination.	The	immediate	cause	(1a	on	death	certificates)	often	reflects	the	final	event,	such	as	cardiopulmonary	arrest.	Underlying
causes	(1b,	1c)	trace	back	to	initiating	conditions.	For	example:1a.	Cardiac	arrest1b.	Myocardial	infarction1c.	Coronary	artery	disease	Death	certificates	play	a	crucial	role	in	documenting	the	circumstances	surrounding	an	individual’s	passing.	The	cause	of	death	section,	typically	divided	into	Parts	I	and	II,	provides	essential	information	for	medical
and	legal	purposes.	Part	I	consists	of	lines	1a,	1b,	1c,	and	sometimes	1d,	which	outline	the	sequence	of	events	leading	directly	to	death.	The	immediate	cause	of	death	is	listed	on	line	1a,	while	underlying	causes	are	recorded	on	subsequent	lines	in	descending	order	of	immediacy.	For	example,	a	death	certificate	might	list	aspiration	pneumonia	on	line
1a	and	Parkinson’s	disease	on	line	1b.	Part	II	of	the	certificate	is	reserved	for	other	significant	conditions	that	contributed	to	the	death	but	were	not	part	of	the	direct	causal	sequence.	Accurate	completion	of	the	cause	of	death	section	requires	careful	consideration	of	the	patient’s	medical	history	and	the	events	leading	to	their	demise.	Medical
professionals	must	exercise	diligence	in	distinguishing	between	immediate	and	underlying	causes,	as	well	as	identifying	any	contributing	factors.	This	information	is	vital	for	public	health	statistics,	research,	and	legal	proceedings.	Determining	and	documenting	the	cause	of	death	is	a	critical	process	in	medical	and	legal	contexts.	It	involves	careful
examination	and	analysis	by	trained	professionals	to	accurately	identify	the	sequence	of	events	leading	to	death.	The	cause	of	death	refers	to	the	specific	injury,	disease,	or	condition	that	initiated	the	sequence	of	events	resulting	in	a	person’s	death.	On	death	certificates,	it	is	typically	divided	into	immediate	and	underlying	causes.	The	immediate
cause	is	the	final	disease	or	condition	leading	directly	to	death.	The	underlying	cause	is	the	disease	or	injury	that	started	the	chain	of	events.	Medical	professionals	use	a	standardized	format	to	record	this	information,	often	labeled	as	1a,	1b,	and	2	on	death	certificates.	1a	represents	the	immediate	cause	of	death1b	indicates	the	condition	leading	to
1a2	lists	other	significant	conditions	contributing	to	death	This	structured	approach	helps	ensure	clarity	and	consistency	in	reporting.	Medical	examiners	and	coroners	play	crucial	roles	in	determining	cause	of	death,	especially	in	cases	of	sudden,	unexpected,	or	suspicious	deaths.	These	professionals	conduct	thorough	investigations,	including
physical	examinations,	toxicology	tests,	and	review	of	medical	records.	They	are	responsible	for:	Performing	autopsies	when	necessary	Collecting	and	analyzing	evidence	Interviewing	witnesses	and	family	members	Issuing	death	certificates	Their	expertise	is	essential	in	providing	accurate	cause	of	death	determinations	for	legal,	public	health,	and
statistical	purposes.	Accurate	cause	of	death	certification	is	vital	for	multiple	reasons:	Legal	purposes:	Helps	resolve	inheritance	and	insurance	matters	Public	health:	Informs	disease	prevention	and	health	policy	decisions	Research:	Contributes	to	medical	studies	and	mortality	statistics	Family	closure:	Provides	answers	to	grieving	relatives	Errors	in
death	certification	can	lead	to	misallocation	of	resources,	skewed	public	health	data,	and	legal	complications.	Medical	professionals	must	be	diligent	in	completing	death	certificates,	carefully	considering	the	sequence	of	events	leading	to	death	and	any	contributing	factors.	Ongoing	training	and	standardized	guidelines	help	improve	the	accuracy	of
cause	of	death	reporting	across	the	medical	community.	Death	certification	involves	specific	legal	requirements	and	standardized	documentation	processes.	These	ensure	accurate	recording	of	vital	statistics	and	proper	handling	of	deceased	individuals.	The	Notification	of	Deaths	Regulations	2019	govern	the	reporting	of	deaths	in	many	jurisdictions.
Medical	practitioners	must	notify	the	coroner	of	deaths	from	certain	causes,	including	those	related	to	surgical	procedures,	accidents,	or	unknown	reasons.	Timely	notification	allows	proper	investigation	when	necessary.	Failure	to	comply	may	result	in	legal	consequences	for	healthcare	providers.	Specific	circumstances	requiring	notification	include:
Deaths	occurring	during	medical	procedures	Suspected	unnatural	deaths	Deaths	in	custody	or	state	care	Unidentified	deceased	individuals	Medical	Certificate	of	Cause	of	Death	(MCCD)	issuance	follows	strict	criteria.	Only	qualified	medical	practitioners	who	attended	the	deceased	during	their	final	illness	can	complete	an	MCCD.	The	document
requires	listing	the	chain	of	events	leading	to	death,	with	the	immediate	cause	on	line	1a	and	the	underlying	cause	as	the	last	entry.	Key	MCCD	requirements:	Clear	handwriting	or	typing	Avoidance	of	abbreviations	Logical	sequence	of	events	Specification	of	time	intervals	Practitioners	must	differentiate	between	the	underlying	cause	and
contributing	factors.	The	underlying	cause	initiates	the	fatal	sequence,	while	contributing	factors	are	listed	in	Part	2	of	the	certificate.	Accurate	determination	of	cause	of	death	involves	a	multi-step	process	requiring	medical	expertise	and	careful	examination.	Different	medical	professionals	play	key	roles	in	assessing	and	certifying	the	circumstances
surrounding	a	death.	When	a	death	occurs,	a	doctor	or	general	practitioner	(GP)	typically	performs	the	initial	assessment.	They	examine	the	deceased,	review	medical	records,	and	gather	relevant	information	about	the	circumstances	leading	to	death.	The	doctor	checks	for	vital	signs	and	pronounces	the	time	of	death.	They	assess	visible	injuries	or
signs	of	illness.	If	the	cause	is	clear	and	natural,	like	a	known	terminal	illness,	the	doctor	may	certify	the	death	directly.	For	unclear	or	suspicious	cases,	the	doctor	alerts	authorities	for	further	investigation.	They	document	their	findings	thoroughly	to	aid	subsequent	assessments.	In	hospital	settings,	a	consultant	often	takes	charge	of	death
certification.	As	senior	specialists,	consultants	bring	extensive	expertise	to	complex	cases.	The	consultant	reviews	the	patient’s	full	medical	history	and	treatment	course.	They	examine	test	results,	imaging	studies,	and	consult	with	other	specialists	involved	in	the	patient’s	care.	For	deaths	during	treatment,	the	consultant	evaluates	if	complications
arose.	They	determine	if	the	death	was	due	to	the	underlying	condition	or	an	unexpected	event.	Consultants	sign	off	on	the	official	cause	of	death,	ensuring	accuracy	in	the	medical	certificate.	Post-mortem	examinations	provide	detailed	insights	into	cause	of	death.	Pathologists	conduct	these	thorough	investigations,	especially	in	unclear	or	suspicious
cases.	The	examination	involves:	External	body	inspection	Internal	organ	assessment	Tissue	sampling	for	microscopic	analysis	Toxicology	testing	Histology	plays	a	crucial	role.	Pathologists	examine	tissue	samples	under	microscopes	to	identify	cellular	abnormalities	or	disease	processes.	Post-mortem	findings	often	reveal	hidden	conditions	or	confirm
suspected	causes.	This	information	guides	the	final	determination	of	primary	and	contributing	factors	leading	to	death.	Death	certificates	often	list	multiple	contributing	factors.	The	primary	causes	fall	into	several	major	categories,	with	cardiovascular,	endocrine,	respiratory,	and	neurological	conditions	being	among	the	most	prevalent.	Heart	disease
remains	a	leading	cause	of	death	globally.	Myocardial	infarction,	commonly	known	as	a	heart	attack,	occurs	when	blood	flow	to	the	heart	is	blocked.	This	often	results	from	coronary	artery	atheroma,	where	plaque	builds	up	in	the	arteries.	Congestive	cardiac	failure	is	another	serious	cardiovascular	condition.	It	develops	when	the	heart	can’t	pump
blood	effectively,	leading	to	fluid	buildup	in	the	lungs	and	other	body	tissues.	Stroke,	or	cerebrovascular	accident,	is	a	major	cause	of	death	and	disability.	It	happens	when	blood	supply	to	part	of	the	brain	is	interrupted,	either	by	a	clot	or	a	burst	blood	vessel.	Diabetes	mellitus	is	a	chronic	condition	affecting	millions	worldwide.	It	occurs	when	the
body	cannot	produce	or	effectively	use	insulin,	leading	to	high	blood	sugar	levels.	Uncontrolled	diabetes	can	lead	to	various	complications,	including	cardiovascular	disease,	kidney	damage,	and	nerve	problems.	Diabetic	ketoacidosis,	a	severe	complication	of	diabetes,	can	be	life-threatening	if	not	treated	promptly.	Chronic	obstructive	pulmonary
disease	(COPD)	is	a	major	respiratory	cause	of	death.	It	includes	conditions	like	emphysema	and	chronic	bronchitis,	which	make	breathing	difficult.	Bronchopneumonia,	an	inflammation	of	the	lungs,	is	particularly	dangerous	for	elderly	and	immunocompromised	individuals.	Respiratory	failure	can	occur	due	to	various	lung	diseases	or	as	a
complication	of	other	medical	conditions.	Alzheimer’s	disease	and	other	forms	of	dementia	are	significant	causes	of	death,	especially	in	older	populations.	Brain	injuries,	whether	from	trauma	or	lack	of	oxygen,	can	lead	to	severe	disability	or	death.	Neurodegenerative	diseases	like	Parkinson’s	and	ALS	(Amyotrophic	Lateral	Sclerosis)	can	also	be	fatal
in	their	advanced	stages.	Epilepsy,	while	often	manageable,	can	occasionally	lead	to	sudden	unexpected	death	in	epilepsy	(SUDEP).	The	procedures	after	a	death	involve	crucial	steps	to	notify	family	and	provide	support.	Proper	handling	of	these	processes	helps	loved	ones	navigate	a	difficult	time.	The	bereavement	office	plays	a	vital	role	in	guiding
families	through	post-death	procedures.	They	offer	emotional	support	and	practical	assistance	with	paperwork	and	arrangements.	Staff	help	collect	personal	belongings	and	provide	information	on	funeral	options.	Bereavement	offices	coordinate	with	other	departments	to	ensure	smooth	processes.	They	may	arrange	viewing	of	the	deceased	and	assist
with	obtaining	death	certificates.	Some	hospitals	have	dedicated	bereavement	suites	for	families	to	spend	time	with	their	loved	one.	Support	services	often	include	counseling	referrals	and	resources	on	grief.	Many	bereavement	offices	follow	up	with	families	in	the	weeks	and	months	after	a	death.	Notifying	next	of	kin	is	a	sensitive	task	governed	by
the	Notification	of	Deaths	Regulations	2019	in	the	UK.	Healthcare	providers	must	inform	the	deceased’s	closest	relative	or	nominated	person	as	soon	as	practicable.	The	notification	should	be	done	in	person	when	possible.	If	not,	a	phone	call	from	a	senior	staff	member	is	appropriate.	Information	provided	includes:	Confirmation	of	death	Date	and
time	of	death	Location	of	the	deceased	Contact	details	for	further	information	Staff	must	verify	the	identity	of	the	person	being	notified.	They	should	be	prepared	to	answer	questions	and	offer	support	resources.	Follow-up	contact	is	often	made	to	ensure	the	family	has	necessary	information.	Mortality	statistics	provide	crucial	insights	into	causes	of
death,	informing	medical	practices	and	public	health	initiatives.	These	data	guide	treatment	approaches	and	diagnostic	methods.	Mortality	statistics	derive	from	death	certificates,	offering	vital	information	for	public	health	surveillance.	The	underlying	cause	of	death	is	determined	by	examining	the	main	causal	sequence	of	conditions	leading	to	death.
This	process	involves	analyzing	Parts	I	and	II	of	the	death	certificate.	Death	rates	are	calculated	per	100,000	standard	population,	allowing	for	comparisons	across	different	groups.	In	2022,	the	U.S.	age-adjusted	death	rate	decreased	by	9.2%	from	the	previous	year	to	798.8	deaths	per	100,000.	Multiple-cause	methods	analyze	all	listed	causes	of
death,	providing	a	more	comprehensive	view	of	mortality	patterns.	This	approach	is	used	in	about	10%	of	population-level	studies	on	causes	of	death.	Understanding	mortality	trends	influences	medical	practices	and	diagnostic	approaches.	Leading	causes	of	death	guide	healthcare	priorities	and	resource	allocation.	Heart	disease	and	cancer
consistently	top	the	list	of	mortality	causes	in	the	U.S.	Interestingly,	severe	sepsis,	responsible	for	250,000	deaths	annually,	is	often	overlooked	in	these	rankings.	Mortality	data	help	identify	emerging	health	threats.	For	instance,	age-specific	death	rates	increased	for	children	aged	1-4	from	2021	to	2022,	signaling	a	need	for	targeted	interventions.
These	statistics	also	inform	treatment	protocols.	By	analyzing	common	co-occurring	conditions	on	death	certificates,	healthcare	providers	can	develop	more	effective	prevention	and	treatment	strategies.	Accurately	reporting	causes	of	death	requires	careful	consideration	of	ethical	issues	and	medical	complexities.	Physicians	must	navigate	sensitive
situations	while	providing	precise	information	for	public	health	records	and	legal	purposes.	Identifying	neglect	as	a	cause	of	death	demands	thorough	investigation	and	documentation.	Medical	examiners	look	for	signs	of	inadequate	care,	malnutrition,	or	untreated	medical	conditions.	Physical	evidence	like	bedsores	or	poor	hygiene	may	indicate
neglect.	Physicians	must	report	suspected	neglect	to	proper	authorities.	This	fulfills	ethical	and	legal	obligations	to	protect	vulnerable	individuals.	However,	care	must	be	taken	to	avoid	unfounded	accusations.	Distinguishing	between	neglect	and	natural	disease	progression	can	be	challenging.	A	comprehensive	review	of	medical	records	and	living
conditions	is	often	necessary.	Consultation	with	specialists	may	help	determine	if	death	resulted	from	neglect	or	unavoidable	decline.	Death	certificates	often	list	multiple	contributing	factors.	The	primary	cause	is	recorded	as	1a,	with	underlying	causes	as	1b	and	1c.	Secondary	factors	appear	in	part	2.	Determining	the	sequence	of	events	leading	to
death	requires	clinical	judgment.	Physicians	must	differentiate	between	root	causes	and	final	physiological	processes.	For	example,	pneumonia	may	be	the	terminal	event	for	a	patient	with	end-stage	cancer.	Accurate	reporting	of	joint	causes	helps	track	public	health	trends.	It	also	ensures	proper	coding	for	mortality	statistics.	When	multiple
conditions	contributed	equally,	they	can	be	listed	on	the	same	line	separated	by	“AND.”	Modes	of	dying	like	cardiac	arrest	or	respiratory	failure	should	not	be	listed	as	the	sole	cause	of	death.	These	represent	common	final	pathways	rather	than	underlying	etiologies.	End-stage	conditions	like	multi-organ	failure	require	careful	documentation.	The
initiating	disease	process	should	be	identified	as	the	primary	cause.	Subsequent	organ	failures	are	listed	as	consequences.	Physicians	must	avoid	vague	terminology.	“Natural	causes”	or	“old	age”	are	insufficient	without	specifying	medical	conditions.	Detailed	reporting	enables	better	understanding	of	mortality	patterns	and	informs	public	health
initiatives.	Recent	years	have	seen	significant	improvements	in	death	certification	processes.	These	advancements	aim	to	increase	accuracy,	efficiency,	and	standardization	in	reporting	causes	of	death.	New	guidelines	help	physicians	complete	death	certificates	more	accurately.	Training	programs	now	emphasize	proper	documentation	of	immediate,
intermediate,	and	underlying	causes	of	death.	Clearer	instructions	on	distinguishing	between	primary	and	contributing	factors	have	been	implemented.	This	helps	avoid	common	errors	like	listing	“cardiac	arrest”	as	the	sole	cause	of	death	for	heart	attack	victims.	Updated	forms	prompt	doctors	to	consider	the	full	chain	of	events	leading	to	death.	This
encourages	more	comprehensive	reporting	of	conditions	like	sepsis	or	organ	failure	stemming	from	initial	injuries	or	illnesses.	Medical	examiners	now	play	a	larger	part	in	ensuring	death	certificate	quality.	Many	jurisdictions	require	their	review	for	deaths	from	unnatural	or	suspicious	causes.	Advanced	forensic	techniques	allow	for	more	precise
determinations	in	complex	cases.	Toxicology	screenings	can	detect	a	wider	range	of	substances,	aiding	in	identifying	drug-related	deaths.	Collaboration	between	medical	examiners	and	treating	physicians	has	improved.	This	helps	reconcile	clinical	findings	with	post-mortem	results	for	a	more	complete	picture	of	the	death	process.	Electronic	death
registration	systems	streamline	the	certification	process.	These	platforms	often	include	built-in	error	checks	and	prompts	for	additional	information	when	needed.	Natural	language	processing	tools	assist	in	coding	causes	of	death	from	narrative	descriptions.	This	speeds	up	data	processing	and	improves	consistency	in	classification.	Machine	learning
algorithms	now	flag	potentially	inaccurate	certificates	for	expert	review.	These	systems	can	identify	patterns	indicative	of	common	errors	or	inconsistencies.	Standardized	protocols	for	investigating	sudden	cardiac	deaths	have	been	developed.	These	help	distinguish	between	different	types	of	heart	attacks	and	other	cardiovascular	events.	The
process	of	medical	death	certification	is	a	challenging	and	daunting	task	for	most	healthcare	practitioners	and	physicians	who	are	tasked	with	this	responsibility.	In	most	instances,	in	the	United	States,	when	a	death	certificate	must	be	completed,	it	is	the	responsibility	of	the	physician	to	fill	it	out.In	instances	where	a	crime	or	foul	play	is	suspected,
the	medical	examiner	or	coroner	takes	responsibility	for	filling	out	the	death	certificate.	Physicians	should	not	be	concerned	if	the	manner	of	death	is	natural,	suicide,	homicide,	accident,	or	indeterminable.	The	burden	of	determination	lies	with	the	medical	examiner	(ME).[1][2]	In	rare	instances,	for	example,	the	death	of	a	hospice	patient,	a	nurse
practitioner	may	fill	out	the	death	certificate	if	a	physician	is	not	available.If	the	death	certificate	is	not	completed	or	filled	out	properly,	the	document	is	usually	rejected	by	the	official	public	registrar	of	vital	statistics	in	the	jurisdiction	the	document	is	completed.[1][2]The	death	certificate	is	a	public	record	that	can	be	accessed	by	the	decedent's
family,	clinical	researchers,	lawyers,	and	insurance	companies	when	there	is	litigation	involved.The	death	certificate	should	document	the	immediate	cause	of	death,	which	can	be	an	event,	clinical	condition,	or	disease	process,	which	is	unsuitable	for	the	continuation	of	life.The	mechanism	of	death	is	not	as	important	as	the	event	or	condition	that
precipitated	the	occurrence	of	death.	The	physiologic	process	of	respiratory	failure	or	cardiac	failure	does	not	explain	the	event	preceding	death.	For	this	reason,	clinicians	are	discouraged	from	using	terminologies	such	as:Cardiac	arrestRespiratory	arrestCardiopulmonary	arrestOld	ageThe	main	purpose	of	death	certification	is	for	governmental
agencies	to	compile	vital	statistics.	This	is	used	as	official	documentation	of	deaths	and	the	causes	of	deaths.	The	death	certificate	is	not	intended	to	document	the	history	of	the	present	illness	or	the	decedent’s	clinical	problems	but	rather	to	focus	on	the	immediate	cause	of	death.The	World	Health	Organization	(WHO)	has	a	mission	statement	that
includes	collecting	and	classification	data	on	mortality.	The	collection	and	classification	allow	researchers	to	compare	data	from	different	countries.	The	United	States	is	a	signatory	to	this	mission	statement	and	follows	the	WHO's	policies,	procedures,	and	regulations.The	responsibility	of	collecting	national	data	in	the	United	States	is	vested	in	the
hands	of	the	National	Center	for	Health	Statistics	(NCHS),	which	is	a	part	of	the	Centers	for	Disease	Control	and	Prevention	(CDC).	The	responsibilities	of	the	NCHS	include	but	are	not	limited	to	the	collection	of	national	data	within	the	United	States	on	the	causes	of	mortality.For	the	NCHS	to	meet	the	WHO	standards,	the	United	States	standard
certificate	of	death	is	reviewed	by	NCHS	periodically.	Each	state	is	required	to	comply	with	the	rules	and	regulations	set	forth	by	the	NCHS	to	receive	federal	funding.In	the	United	States,	there	are	about	2.6	million	annual	deaths	that	are	reported	to	the	NCHS.Each	US	state	has	specific	requirements	regarding	when	a	death	certificate	must	be	filed.
In	Wisconsin,	for	example,	the	medical	portion	of	the	death	certificate	has	to	be	completed	within	a	maximum	of	6	days	from	the	time	of	death.	It	is	considered	a	class	1	felony	to	willfully	and	knowingly	falsify	information	on	the	death	certificate.In	about	33%	to	41%	of	cases,	errors	are	made	on	the	death	certificate.[3][4][5]	There	is	a	significant	over-
representation	of	cardiovascular	diseases	as	the	primary	cause	of	death.[6][7]The	most	cited	reasons	for	errors	in	death	certification	are:Inexperienced	physician	(physician	in	training)Lack	of	training	by	attending	physiciansStudies	suggest	that	organizing	seminars	and	workshops	that	teach	the	process	and	procedure	involved	in	death	certification
can	greatly	improve	documentation	accuracy.[8]	Myths	and	Misconceptions	Some	health	care	professionals	are	wary	of	signing	a	death	certificate,	believing	that	the	signature	might	impose	some	legal	responsibility	on	the	practitioner.The	death	certificate	is	a	medical	opinion	regarding	the	cause	of	death	based	on	the	available	information	at	the	time
of	death.	Lawsuits	against	health	care	practitioners	for	signing	a	death	certificate	are	extremely	rare,	and	when	there	is	a	lawsuit,	the	certifier	of	death	is	usually	not	held	liable.The	death	certificate	can	be	subject	to	amendment.In	the	United	States,	there	are	similarities	and	variabilities	in	the	function	and	content	of	the	death	certificate.
Nevertheless,	the	death	certificate	in	almost	all	the	states	conforms	to	the	U.S.	standard	death	certificate.	There	are	3	categories	of	information	contained	in	the	death	certificate.[9]	Demographics	and	Statistics	NameAgeSocial	security	numberRaceGender	Method	of	Body	Disposition	Funeral	homeCrematoriumBurialCemetery	site	Death	Information
Date	of	deathTime	of	deathManner	of	deathThe	pronouncement	is	a	terminology	that	denotes	the	time	when	an	individual	is	found	to	be	legally	dead.	In	forensic	or	medical	examiner	(ME)	cases,	this	might	not	always	correspond	to	the	actual	time	of	death.	An	individual	living	alone	or	in	a	remote	area	might	have	been	dead	for	days	or	rarely	years
before	the	pronouncement	is	made.	Pronouncement	of	Death	This	is	the	specific	date	and	time	an	individual	is	found	to	be	legally	dead.	The	declaration	can	be	made	by	a	physician,	medical	examiner,	or	coroner.[9]	Date	and	Time	of	Death	This	is	the	date	and	time	that	an	individual	is	thought	to	have	actually	died.	This	date	and	time	might	be	actual
or	estimated.	The	date	and	time	of	death	can	be	determined	by	a	medical	doctor,	medical	examiner,	or	coroner.	Cause	of	Death	This	is	the	causal	chain	of	events	that	ultimately	leads	to	death.	The	Immediate	Cause	of	Death	This	is	the	final	event	in	the	sequences	of	events	that	lead	to	death.	This	is	what	is	filled	in	as	the	top	diagnosis	in	the	death
certificate.	The	Underlying	Cause	of	Death	This	is	the	initial	event	in	the	causal	sequence	that	is	the	most	remote	from	the	time	of	death.This	information	is	filled	in	last,	at	the	bottom	of	the	death	certificate.	Manner	of	Death	This	is	how	death	is	classified	based	on	the	circumstances	surrounding	the
death.NaturalAccidentHomicideSuicideUndetermined	Medical	Certifier	of	Death	This	is	the	individual	responsible	for	completing	the	medical	portion	of	the	death	certificate.	This	includes	the	time,	date,	cause,	and	manner	of	death.	Electronic	Death	Registry	The	non-medical	part	of	death	certification	can	be	filled	out	by	the	funeral	director	after	the
pronouncement	of	death.	In	the	United	States,	most	states	file	the	non-medical	portion	using	an	electronic	death	filing	system.The	electronic	death	filing	system	has	several	advantages	in	medical	certification:AccuracyTimelinessBetter	surveillance	of	mortalityEfficiencyIn	the	electronic	death	filing,	the	funeral	director	fills	in	information	related	to	the
decedent's	demographics,	statistics,	and	bodily	disposition.	An	appropriate	medical	certifier	is	then	selected.	In	most	states,	online	training	or	other	forms	of	formal	training	is	required	before	a	health	care	practitioner	can	be	a	registered	certifier	of	death.	Most	states	have	statutes	that	detail	which	individuals	are	certifiers	of	death.	Once	the	non-
medical	part	is	completed,	a	“Fax	Attestation	for	Medical	Certification”	is	sent	to	the	health	care	practitioner,	who	is	then	required	to	complete	the	medical	part	of	the	death	certificate.	The	Fax	Attestation	for	Medical	Certification	has	a	section	that	can	only	be	completed	by	a	medical	certifier.	After	the	completion	of	the	form,	the	funeral	director	can
verify	the	information	before	it	is	logged	into	the	state	registry.	There	are	differences	and	variability	in	this	process	based	on	a	state’s	statute	for	death	certificates.	Medical	Certification	of	Death	Accuracy	is	the	most	important	factor	to	be	considered	in	the	medical	death	certification.	All	dates	should	be	indicated	by	day,	month,	and	year.	The	time	of
death	should	be	reported	in	a	24-hour	clock	format,	military	time.	For	example,	if	the	time	of	death	is	1	p.m.,	it	should	be	recorded	as	1300	on	the	death	certificate.	Part	I	The	cause	of	death	section	in	the	death	certificate	should	be	filled	out	as	specifically	as	possible.	Part	I	reports	the	causal	events	that	lead	to	death	and	is	made	up	of	part	Ia	to	part
Id.The	most	"immediate"	or	"recent"	event	that	leads	to	death	is	listed	in	line	a.	The	other	conditions	are	listed	in	Line	b	to	and	then	sequentially.	The	last	and	most	remote	condition	leading	to	death	is	listed	as	the	“underlying”	cause	of	death.All	conditions	that	fall	between	the	immediate	and	underlying	cause	of	death	are	known	as	intermediate	or
intermediary.	The	approximate	interval	between	the	onset	of	each	of	the	events	and	time	of	death	should	be	listed	in	hours,	days,	weeks,	or	months.	Part	II	All	other	diseases	and	injuries	that	may	have	contributed	to	death	but	did	necessarily	precipitate	the	cascade	of	events	leading	to	death	are	listed	in	part	II.	Examples	of	Completing	a	Death
Certificate	Example	1	Part	I	a.	Pulmonary	edema	(2	days)	due	to	or	as	a	consequence	ofb.	Anasarca	(2	months)	due	to	or	as	a	consequence	ofc.	Chronic	renal	failure	(5	years)	due	to	or	as	a	consequence	ofd.	Systemic	lupus	erythematosus	(15	years)	Part	II	Chronic	obstructive	pulmonary	disease	(20	years)The	manner	of	death:	natural	In	this	example,
the	immediate	cause	of	death	is	pulmonary	edema.	Anasarca	and	chronic	renal	failure	are	the	intermediate	cause	of	death	related	to	systemic	lupus	erythematosus,	the	underlying	cause	of	death.	The	death	certificate	must	be	very	specific.	Edema	has	to	specify	the	location:	pulmonary	edema.	It	is	advisable	to	be	as	specific	as	possible	when	listing	the
cause	of	death.	Abbreviations	and	acronyms	are	also	best	avoided.	Example	2	Part	I	a.	Fat	embolism	(2	hours)	due	to	or	as	a	consequence	ofb.	Chronic	tissue	hypoxia	(12	years)	due	to	or	as	a	consequence	ofc.	Sickle	cell	anemia	(12	years)	Part	II	Moderate	persistent	asthma	(7	years)The	manner	of	death:	natural	In	this	example,	the	immediate	cause
of	death	is	a	fat	embolism.	Chronic	tissue	hypoxia	from	sickle	cell	disease	is	a	cause	of	chronic	hypoxia	that	can	cause	fatty	tissue	to	dislodge	from	the	bone	marrow.	This	is	the	intermediate	cause	of	death.	The	underlying	cause	of	death	is	sickle	cell	disease,	which	is	the	primary	disease	causing	chronic	hypoxia	from	abnormal	hemoglobin	with
impaired	oxygen-carrying	capacity.	The	cause	of	death	is	what	is	required	in	the	death	certificate	and	not	the	mechanism.	The	mechanism	of	most	death	is	usually	cardiopulmonary	arrest.	It	is	not	advisable	to	use	this	diagnosis	in	the	death	certificate	as	it	does	not	specify	the	cause	of	death.	Special	Cases	Injuries	Death	can	occur	as	a	result	of	an
injury	sustained	in	the	hospital	or	outside	the	hospital	setting.	Death	related	to	injury	has	no	statute	of	limitations.	A	patient	developed	overwhelming	sepsis	secondary	to	empyema	and	necrotizing	pneumonia	from	a	stab	wound	with	a	knife	to	the	chest.	Even	though	the	immediate	cause	of	death	in	this	instance	is	overwhelming	sepsis,	the	manner	of
death	for	medical-legal	reasons	is	still	homicide.Hip	fracture	from	falls,	especially	in	elderly,	frail	patients,	is	very	common.	The	presence	of	hip	fracture	can	predispose	patients	to	sepsis	and	a	thromboembolic	event	that	can	ultimately	cause	death.	If,	as	a	sequela	of	a	hip	fracture	from	a	fall,	a	patient	later	develops	pulmonary	embolism	from
prolonged	immobilization,	the	manner	of	death	in	this	instance	will	be	an	accident.Even	if	an	injury	is	listed	only	in	part	II	of	the	death	certificate,	the	non-natural	cause,	in	this	instance,	the	accident	prevails	and	is	used	as	a	determinant	of	the	manner	of	death.	The	cause	of	death	on	a	death	certificate	can	be	changed	or	amended,	if	needed,	based	on
the	specific	circumstances	related	to	the	death.	If	death	or	demise	occurs	as	a	result	of	injury	or	poisoning,	non-natural	causes	are	listed	as	the	manner	of	death.	Example	Part	I	a.	Sepsis	and	septic	shockb.	Empyema	and	necrotizing	pneumoniac.	Knife	wounds	to	the	chest	Part	II	The	manner	of	death:	homicide	Place	of	Injury	The	place	of	injury	should
be	specified	in	the	death	certificate.	The	place	of	injury	might	also	be	the	place	where	the	pronouncement	of	death	is	made.	For	example,	the	place	of	injury	can	be	listed	as	a	shopping	mall,	fast	food	restaurant,	hotel,	or	resort.Location	of	injury	should	include	the	street	name,	zip	code,	county	where	the	injury	happened,	or	where	the	decedent	is
found.	Injury	at	Work	This	is	usually	a	yes	or	no.	This	part	is	important	to	fill	in,	especially	if	there	is	an	employer/employee	relationship.	How	the	Injury	Happened	This	should	be	described	precisely,	for	example,	"skiing	on	a	steep	slope,	lost	control,	and	hit	a	tree;"	or	"driving	a	car,	struck	from	behind,	and	ejected	from	a	vehicle."In	most	jurisdictions,
if	the	cause	of	death	is	not	natural,	the	medical	examiner	or	coroner	is	responsible	for	completing	the	death	certificate.	Acute	and	Chronic	Substance	Abuse	Acute	and	chronic	consumption	of	illicit	drugs	or	alcohol	can	cause	death.	Chronic	alcohol	abuse	can	cause	pancreatitis,	seizure	from	alcohol	withdrawal,	or	hepatic	cirrhosis.	Bacterial
endocarditis	can	develop	from	chronic	intravenous	drug	abuse.	Oral	carcinoma	can	develop	from	tobacco	chewing	or	chronic	obstructive	lung	disease	from	smoking.	Death	from	a	chronic	condition	is	classified	as	natural.On	the	contrary,	death	resulting	from	acute	drug	toxicity,	for	example,	overdose	with	cocaine,	phencyclidine,	or	opiate,	is	classified
as	suicide	or	accident.	Classification	of	death	as	suicide	as	a	manner	of	death	depends	on	whether	there	is	evidence	to	support	self-harm	or	injury.	When	a	death	occurs	as	a	result	of	therapeutic	intervention,	for	example,	overwhelming	sepsis	from	bone	marrow	suppression	secondary	to	the	initiation	of	chemotherapy,	the	manner	of	death	in	this
instance	is	natural.	Physician-Assisted	Suicide	or	Euthanasia	In	some	states,	this	form	of	death	is	classified	as	“other”	or	“unclassified.”	Terminal	Events	Events	like	electromechanical	dissociation,	ventricular	fibrillation,	pulseless	ventricular	tachycardia,	asystole,	respiratory	arrest,	or	respiratory	failure	are	common	and	nonspecific.	It	is
recommended	not	to	use	these	terminologies	in	the	death	certificate.[9][10]	Amending	a	Death	Certificate		As	at	the	time	of	certifying	death,	the	certifier	fills	in	information	in	the	death	certificate	based	on	the	information	available	at	that	time.	In	other	words,	this	is	the	best	medical	opinion	at	the	time	of	completing	the	death	certificate.	Most	states
have	provisions	in	their	laws	to	amend	the	death	certificate.	If	an	autopsy	is	requested	and	will	be	completed	within	a	reasonable	time,	it	is	best	to	wait	for	the	result	of	the	autopsy	before	completing	the	death	certificate.	Some	institutions	have	policies	to	ensure	that	the	pathologist	performing	the	autopsy	consults	with	the	medical	certifier	of	death,
and	both	assume	responsibilities	for	signing	the	death	certificate.	This	is	to	prevent	discordance	between	the	autopsy	report	and	the	cause	of	death	certification.The	medical	examiner	or	coroner	can	amend	the	death	certificate	should	additional	information	comes	up.The	clinical	significance	of	a	death	certificate	cannot	be	overemphasized.	The	2	most
important	events	in	life	are	birth	and	death.	Legal	existence	is	from	the	time	of	birth	to	death.	Records	of	death	and	birth	are	part	of	the	vital	statistics	that	governments	collect	to	plan	for	food,	housing,	health	care	delivery,	and	education.The	statistical	analysis	of	the	cause	of	death	forms	the	backbone	of	vital	statistics,	which	are	used	by
governments	for	planning	and	implementing	health	care	policy.	Brain	Death	Brain	death	is	defined	as	the	irreversible	cessation	of	all	functions	of	the	brain	activities,	including	the	brain	stem.	Traditionally,	the	concept	of	death	has	always	been	historically	linked	to	the	cessation	of	heartbeat,	but	with	advances	in	technology,	including	mechanical
ventilation	and	inotropic	support	therapy,	an	individual	might	have	a	beating	heart	but	an	irreversible	loss	of	brain	functions.[11][12]Brain	death	declaration	is	a	wholly	clinical	diagnosis.	Practitioners	are	not	required	to	perform	another	test	if	2	tests	for	brain	stem	function	and	an	apnea	test	are	conclusive	for	brain	death.	Determination	of	Brain
Death	History	and	physical	examination	that	point	to	a	clear-cut	etiology	of	brain	death	includes	anoxic	brain	injury,	fulminant	hepatic	encephalopathy,	or	severe	head	injury.[13][14][15]Exclusion	of	other	causes	of	coma:Severe	electrolyte	abnormalitiesIngestion	of	drug	or	toxins	that	are	potential	central	nervous	system	depressant,	for	example,
neuromuscular	blocking	agents,	benzodiazepinesHypothermia	with	core	body	temperature	less	than	32	CEncephalopathy	associated	with	hepatic,	renal	failure,	or	hyperosmolar	comaSevere	hypophosphatemia	A	detailed	neurological	examination	that	includes:Examination	for	spontaneous	movement,	decerebrate	and	decorticate	posturingStimulation
with	noxious	stimuliAbsence	of	pupillary	response	to	consensual	lightAbsent	oculocephalic,	corneal,	cough,	and	gag	reflexes	on	stimulationAbsence	of	oculovestibular	reflex	on	instillation	of	water	Apnea	Test	An	apnea	test	can	then	be	performed	once	the	neurological	assessment	is	complete.[16][17]The	patient	must	meet	the	following	criteria	prior	to
the	initiation	of	the	apnea	test:The	core	body	temperature	should	be	greater	than	36.5	C	or	97	FEuvolemic	status	with	normal	blood	pressureThe	partial	pressure	of	carbon	dioxide	in	the	blood	PC02	be	equal	to	or	greater	than	45	mm	Hg.The	normal	partial	pressure	of	oxygen;	clinician	will	preoxygenate	the	patient	to	200	mm	Hg.After	satisfaction	of
the	above	prerequisite,	the	apnea	test	can	then	be	conducted	in	the	following	manner:Connect	the	patient	to	100%	via	a	T	tube	or	a	cannula	after	disconnecting	the	patient	from	mechanical	ventilation.Watch	the	patient	closely	for	any	spontaneous	breaths.Take	blood	samples	for	blood	gas	analysis	at	4	to	5	minutes	intervals	twice	(8	to	10	minutes).In
the	absence	of	spontaneous	respiratory	and	the	PC02	is	greater	than	60	mm	Hg	or	has	risen	about	20	mm	Hg	above	baseline,	the	apnea	test	is	positive.If	the	patient	develops	spontaneous	breaths	during	the	test,	the	test	is	considered	negative.The	patient	should	be	connected	back	to	mechanical	ventilation	if:Systolic	blood	pressure	falls	below	90	mm
Hg.	In	children,	if	the	systolic	blood	pressure	is	below	the	threshold	for	ageSignificant	desaturation	on	pulse	oximetry[17]Presence	of	arrhythmia	or	dysrhythmiaThe	healthcare	provider	should	draw	and	analyze	an	arterial	blood	gas	sample.If	PCO2	is	greater	than	60	mm	Hg	or	PCO	increase	is	by	more	than	20	mm	Hg	over	baseline	normal	PCO2,	the
apnea	test	result	is	considered	to	be	positive,	meaning	it	supports	the	clinical	diagnosis	of	brain	death.If	PCO2	is	less	than	60	mm	Hg	and	PCO	increase	is	less	than	20	mm	Hg	over	baseline	normal	PCO2,	the	result	is	considered	to	be	indeterminate.In	this	case,	a	confirmatory	test	can	be	considered.	Confirmatory	Test	Confirmatory	test	for	brain	death
includes:Angiography	might	be	conventional,	magnetic	resonance	imaging	(MRI),	or	computed	tomography	(CT);	brain	death	is	demonstrated	by	an	absence	of	intracerebral	filling	at	the	level	of	the	circle	of	Willis	and	or	the	level	of	the	carotid	bifurcation.Electroencephalography:	Brain	death	can	be	confirmed	by	demonstrating	the	absence	of
electrical	activities	Nuclear	brain	scanning	Cerebral	Scintigraphy	(Technetium	Tc	9m	Exametazime)	Brain	death	is	demonstrated	by	the	absence	of	uptake	of	radioscope	by	brain	parenchyma.Transcranial	Doppler	ultrasonography	flow	studies	will	show	small	peaks	during	the	systolic	phase	and	no	flow	during	the	diastolic	phase.	This	is	indicative	of	a
high	vascular	resistance	to	blow	flow	from	increased	intracranial	pressure	associated	with	brain	death.	Brain	Death	in	Children	Brain	death	determination	in	pediatrics	is	a	clinical	diagnosis.	There	is	not	enough	data	on	brain	death	on	an	infant	less	than	37	weeks	of	age.	Therefore,	the	recommendations	listed	below	do	not	apply	to	infants	less	than	37



weeks	of	age.Prior	to	the	initiation	of	brain	death	protocol,	hypothermia,	hypotension,	and	electrolyte	abnormalities	should	be	treated	as	in	adults.	Medication	that	will	interfere	with	the	apnea	test	or	neurological	examination	should	be	discontinued.	The	physical	examination	should	be	performed	by	2	physicians.	The	apnea	test	can	be	performed	by
one	physician.	Observation	Period	The	2	examinations	are	separated	by	an	observation	period	of:Twenty-four	hours;	for	newborn	up	to	30	daysTwelve	hours	for	infants	and	children	older	than	30	days	to	18	years[18]The	first	examination	determines	if	the	child	has	met	all	the	required	criteria	for	brain	death.	The	second	examination	is	to	confirm
brain	death	based	on	the	fact	that	the	condition	is	irreversible.The	assessment	of	neurological	status	after	cardiopulmonary	resuscitation	or	other	severe	injuries	to	the	brain	should	be	deferred	for	about	24	hours	or	longer	if	there	are	inconsistencies	in	the	neurological	examination.The	protocol	for	the	apnea	test	is	the	same	as	in	adults.	Certification
of	Brain	Death	A	single	physician	with	institutional	privileges	can	certify	brain	death.	If	the	question	of	organ	donation	arises,	the	state	of	New	York	requires	that	the	brain	death	certification	be	done	by	the	physician	who	attended	to	the	patient	at	the	time	of	death	and	another	physician.	Both	physicians	should	confirm	that	the	clinical	evaluation
meets	an	accepted	medical	standard.All	the	processes	and	phases	involved	in	the	brain	death	determination	should	be	properly	documented:The	cause	of	irreversibility	of	coma	and	unresponsivenessThe	absence	of	motor	response	to	noxious	stimuliThe	absence	of	brainstem	reflexes	in	2	separate	examinations	separated	by	at	least	6	hours.The
absence	of	respiration	with	pCO	greater	than	60	mm	HgThe	rationale	and	justification	for	ancillary	studies	and	confirmatory	testA	death	certificate	can	be	issued	after	the	test	is	completed.	Once	a	patient	is	declared	brain	dead,	mechanical	ventilation	can	be	discontinued.	However,	the	family	should	be	treated	with	sensitivity	and	respect.	Reasonable
accommodation	should	be	made	for	the	families	to	come	to	terms	with	brain	death.	Institutional	policies	are	usually	put	in	place	to	address	the	issues	and	concerns	family	members	might	have	during	the	process	of	certification	of	death	based	on	brain	death	criteria.[19]Review	QuestionsUS	STANDARD	DEATH	CERTIFICATION	Contributed	by	the
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