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DefinitionSymptomsComplicationsDiagnosisTreatmentPreventionOutlookSummaryA	prolonged	vitamin	C	deficiency	can	cause	severe	and	potentially	life	threatening	symptoms.	Eating	a	variety	of	fruits	and	vegetables	can	help	maintain	optimal	levels	of	this	important	nutrient.Vitamin	C	is	essential	for	tissue	growth	and	repair	and	helps	protect	cells
from	damage.	Vitamin	C	deficiency	is	uncommon	in	the	United	States.	It	mainly	affects	individuals	with	very	limited	diets	and	those	with	certain	underlying	health	issues.	People	who	are	deficient	in	vitamin	C	require	urgent	treatment	to	prevent	serious	complications.This	article	outlines	the	causes,	symptoms,	diagnosis,	and	treatment	of	vitamin	C
deficiency.	It	also	lists	some	foods	and	drinks	that	are	high	in	vitamin	C	and	discusses	the	outlook	for	people	with	vitamin	C	deficiency.Share	on	PinterestAnna	Janecka/Getty	Images90	milligrams	(mg)	per	day	for	males75	mg	per	day	for	femalesDepending	on	age,	children	require	15	mg	to	75	mg	daily	and	sometimes	more	in	certain	situations.The
NIH	uses	the	term	“vitamin	C	deficiency”	to	refer	to	a	daily	vitamin	C	intake	of	less	than	10	mg.	It	also	uses	the	term	“vitamin	C	inadequacy”	to	refer	to	a	daily	vitamin	C	intake	that	exceeds	10	mg	but	falls	short	of	the	RDA.As	the	NIH	explains,	vitamin	C	deficiency	is	rare	in	the	United	States	and	other	developed	countries.	Nonetheless,	it	can	occur	in
individuals	who	have	a	limited	diet	and	in	those	with	certain	health	conditions.Some	factors	that	increase	a	person’s	risk	of	vitamin	C	inadequacy	or	deficiency	include:limited	food	variety,	which	may	occur	due	to:	following	a	restrictive	dietdisliking	and	avoiding	many	foodsmental	health	issuesalcohol	or	substance	misusesmoking	or	exposure	to
secondhand	smokemedical	conditions	that	reduce	vitamin	C	absorption	or	increase	the	body’s	vitamin	C	requirements,	such	as:	According	to	the	NIH,	obvious	symptoms	of	vitamin	C	deficiency	only	occur	when	a	person’s	vitamin	C	intake	falls	below	10	mg	per	day	for	several	weeks.	This	results	in	scurvy,	which	is	a	rare	condition.Initial	symptoms	of
scurvy	may	include:malaisefatiguegum	inflammationAs	vitamin	C	deficiency	progresses,	the	body	will	not	have	enough	vitamin	C	to	help	synthesize	collagen,	a	type	of	protein.	This	leads	to	weakness	of	the	connective	tissues,	which	may	result	in	the	following	signs	and	symptoms:hyperkeratosis,	which	is	a	thickening	of	the	outer	layer	of	the
skinpetechiae,	which	are	small	blood	spots	beneath	the	surface	of	the	skin	or	mucus	membranespurpura,	which	is	a	rash	of	purple	spots	due	to	bleeding	from	small	blood	vessels	beneath	the	skinbruisingcorkscrew	hairswound	healing	issuesjoint	painOther	potential	signs	and	symptoms	of	scurvy	include:depressionbleeding	gumstooth	lossiron
deficiency	anemiaAccording	to	a	2022	review,	blood	tests	to	check	plasma	and	ascorbic	acid	levels	can	confirm	a	diagnosis	of	scurvy.	Ascorbic	acid	is	another	name	for	vitamin	C.The	review	adds	that	ascorbic	acid	levels	below	0.2	mg	per	deciliter	of	blood	indicate	severe	vitamin	C	deficiency.	Doctors	may	also	conduct	a	skin	biopsy	to	help	with
diagnosis.	If	a	vitamin	C	deficiency	is	present,	biopsies	may	show	signs	of	the	following:thickening	of	the	skin	surrounding	the	hair	folliclesbleeding	around	the	hair	folliclescorkscrew	hairsa	large	number	of	blood	vesselsUntreated	scurvy	can	cause	serious	and	potentially	life	threatening	problems,	so	prompt	treatment	with	vitamin	C	supplementation
is	necessary.A	2023	review	explains	that	the	vitamin	C	dosage	necessary	to	treat	scurvy	depends	on	the	severity	of	the	condition	and	a	person’s	age	and	requirements.	The	authors	state	that	children	may	require	up	to	300	mg	per	day,	while	adults	may	require	between	500	mg	and	1000	mg	per	day.	For	some	adults,	doctors	may	recommend	a	starting
dose	of	2	grams	per	day	for	the	first	3	days,	followed	by	500	mg	per	day	for	1	week,	and	then	100	mg	daily	for	1	to	3	months.A	2022	review	notes	that	most	people	who	undergo	treatment	for	scurvy	find	that	their	symptoms	resolve	within	days	or	weeks	of	starting	treatment.Learn	about	why	vitamin	C	is	important.The	best	way	to	prevent	scurvy	is	to
eat	a	healthy,	balanced	diet	rich	in	fruits	and	vegetables.	People	can	also	consider	taking	a	vitamin	C	supplement,	but	those	who	are	pregnant	or	breastfeeding	need	to	consult	a	doctor	first.As	a	2023	review	explains,	certain	lifestyle	factors	increase	an	individual’s	daily	vitamin	C	requirement.	These	include:Pregnancy:	Pregnant	individuals	require	85
mg	of	vitamin	C	per	day.Lactation:	People	producing	breastmilk	require	120	mg	per	day.Smoking:	People	who	smoke	or	receive	secondhand	smoke	exposure	require	an	additional	35	mg	per	day.Find	the	7	best	vitamin	C	supplements.According	to	the	NIH,	fruits	and	vegetables	are	the	best	sources	of	vitamin	C.	A	person	who	eats	a	variety	of	these
foods	should	meet	their	RDA	of	vitamin	C	through	diet	alone.The	NHS	lists	some	fruits	and	vegetables	that	are	particularly	high	in	vitamin	C.	These	include:The	NIH	adds	that	cooking	foods	can	reduce	their	vitamin	C	content.	Steaming	or	microwaving	may	be	better	at	retaining	the	vitamin	C	content.Read	more	about	foods	high	in	vitamin	C.The
outlook	for	people	who	receive	treatment	for	vitamin	C	deficiency	is	positive.	Most	individuals	notice	an	improvement	in	their	symptoms	within	days	or	weeks	of	taking	high	dose	vitamin	C	supplements.Vitamin	C	deficiency	is	rare	in	the	United	States	and	other	developed	countries	but	can	occur	in	people	with	limited	diets	and	those	with	certain
medical	conditions.	Early	symptoms	of	vitamin	C	deficiency	may	include	malaise,	fatigue,	and	swollen	gums.	Prolonged	deficiency	can	cause	more	severe	symptoms	and	even	death.The	treatment	for	vitamin	C	deficiency	is	high	dose	vitamin	C	supplementation.	Most	people	who	receive	this	treatment	notice	an	improvement	in	symptoms	within	days	or
weeks	of	starting	the	treatment.	The	best	way	to	prevent	vitamin	C	deficiency	is	to	eat	a	healthy	and	balanced	diet	that	is	rich	in	fruits	and	vegetables.	SupplementsNutrition	/	Diet	Disease	resulting	from	a	lack	of	vitamin	C	Medical	conditionScurvyOther	namesMoeller's	disease,	Cheadle's	disease,	scorbutus,[1]	Barlow's	disease,	hypoascorbemia,[1]
vitamin	C	deficiencyScorbutic	gums,	a	symptom	of	scurvy.	The	triangle-shaped	areas	between	the	teeth	show	redness	of	the	gums.SpecialtyEndocrinologySymptomsWeakness,	feeling	tired,	changes	to	hair,	sore	arms	and	legs,	gum	disease,	easy	bleeding[1][2]CausesLack	of	vitamin	C[1]Risk	factorsMental	disorders,	unusual	eating	habits,	alcohol	use
disorder,	substance	use	disorder,	intestinal	malabsorption,	dialysis,[2]	voyages	at	sea	(historic),	being	stuck	adriftDiagnostic	methodBased	on	symptoms[2]TreatmentVitamin	C	supplements,[1]	diet	that	contains	fruit	and	vegetables	(notably	citrus)FrequencyRare	(contemporary)[2]	Scurvy	is	a	deficiency	disease	(state	of	malnutrition)	resulting	from	a
lack	of	vitamin	C	(ascorbic	acid).[1]	Early	symptoms	of	deficiency	include	weakness,	fatigue,	and	sore	arms	and	legs.[1][2]	Without	treatment,	decreased	red	blood	cells,	gum	disease,	changes	to	hair,	and	bleeding	from	the	skin	may	occur.[1][3]	As	scurvy	worsens,	there	can	be	poor	wound	healing,	personality	changes,	and	finally	death	from	infection
or	bleeding.[2]	It	takes	at	least	a	month	of	little	to	no	vitamin	C	in	the	diet	before	symptoms	occur.[1][2]	In	modern	times,	scurvy	occurs	most	commonly	in	people	with	mental	disorders,	unusual	eating	habits,	alcoholism,	and	older	people	who	live	alone.[2]	Other	risk	factors	include	intestinal	malabsorption	and	dialysis.[2]	While	many	animals	produce
their	vitamin	C,	humans	and	a	few	others	do	not.[2]	Vitamin	C,	an	antioxidant,	is	required	to	make	the	building	blocks	for	collagen,	carnitine,	and	catecholamines,	and	assists	the	intestines	in	the	absorption	of	iron	from	foods.[2][4][5]	Diagnosis	is	typically	based	on	outward	appearance,	X-rays,	and	improvement	after	treatment.[2]	Treatment	is	with
vitamin	C	supplements	taken	by	mouth.[1]	Improvement	often	begins	in	a	few	days	with	complete	recovery	in	a	few	weeks.[2]	Sources	of	vitamin	C	in	the	diet	include	citrus	fruit	and	several	vegetables,	including	red	peppers,	broccoli,	and	tomatoes.[2]	Cooking	often	decreases	the	residual	amount	of	vitamin	C	in	foods.[2]	Scurvy	is	rare	compared	to
other	nutritional	deficiencies.[2]	It	occurs	more	often	in	the	developing	world	in	association	with	malnutrition.[2]	Rates	among	refugees	are	reported	at	5	to	45	percent.[6]	Scurvy	was	described	as	early	as	the	time	of	ancient	Egypt,	and	historically	it	was	a	limiting	factor	in	long-distance	sea	travel,	often	killing	large	numbers	of	people.[2][7]	During
the	Age	of	Sail,	it	was	assumed	that	50	percent	of	the	sailors	would	die	of	scurvy	on	a	major	trip.[8]	In	long	sea	voyages,	crews	were	isolated	from	land	for	extended	periods	and	these	voyages	relied	on	large	staples	of	a	limited	variety	of	foods	and	the	lack	of	fruits,	vegetables,	and	other	foods	containing	vitamin	C	in	diets	of	sailors	resulted	in	scurvy.
[9]	Early	symptoms	are	malaise	and	lethargy.	After	one	to	three	months,	patients	develop	shortness	of	breath	and	bone	pain.	Myalgias	may	occur	because	of	reduced	carnitine	production.	Other	symptoms	include	skin	changes	with	roughness,	easy	bruising,	and	petechiae,	gum	disease,	loosening	of	teeth,	poor	wound	healing,	and	emotional	changes
(which	may	appear	before	any	physical	changes).	Dry	mouth	and	dry	eyes	similar	to	Sjögren's	syndrome	may	occur.	In	the	late	stages,	jaundice,	generalised	edema,	oliguria,	neuropathy,	fever,	convulsions,	and	eventual	death	are	frequently	seen.[10]	A	child	presenting	a	"scorbutic	tongue"	due	to	vitamin	C	deficiency	A	child	with	scurvy	in	flexion
posture	Photo	of	the	chest	cage	with	scorbutic	rosaries	Scurvy,	including	subclinical	scurvy,	is	caused	by	a	deficiency	of	dietary	vitamin	C	since	humans	are	unable	to	synthesize	vitamin	C.	Provided	the	diet	contains	sufficient	vitamin	C,	the	lack	of	working	L-gulonolactone	oxidase	(GULO)	enzyme	has	no	significance.	In	modern	Western	societies,
scurvy	is	rarely	present	in	adults,	although	infants	and	elderly	people	are	affected.[11]	Virtually	all	commercially	available	baby	formulas	contain	added	vitamin	C,	preventing	infantile	scurvy.	Human	breast	milk	contains	sufficient	vitamin	C	if	the	mother	has	an	adequate	intake.	Commercial	milk	is	pasteurized,	a	heating	process	that	destroys	the
natural	vitamin	C	content	of	the	milk.[8]	Scurvy	is	one	of	the	accompanying	diseases	of	malnutrition	(other	such	micronutrient	deficiencies	are	beriberi	and	pellagra)	and	thus	is	still	widespread	in	areas	of	the	world	dependent	on	external	food	aid.[12]	Although	rare,	there	are	also	documented	cases	of	scurvy	due	to	poor	dietary	choices	by	people
living	in	industrialized	nations.[13][14]	X-ray	of	the	knee	joint	(arrow	indicates	scurvy	line)	Vitamins	are	essential	to	the	production	and	use	of	enzymes	in	ongoing	processes	throughout	the	human	body.[8]	Ascorbic	acid	is	needed	for	a	variety	of	biosynthetic	pathways,	by	accelerating	hydroxylation	and	amidation	reactions.	The	early	symptoms	of
malaise	and	lethargy	may	be	due	to	either	impaired	fatty	acid	metabolism	from	a	lack	of	carnitine	and/or	from	a	lack	of	catecholamines	which	are	needed	for	the	cAMP-dependent	pathway	in	both	glycogen	metabolism	and	fatty	acid	metabolism.[5]	Impairment	of	either	fatty	acid	metabolism	or	glycogen	metabolism	leads	to	decreased	ATP	(energy)
production.	ATP	is	needed	for	cellular	functions,	including	muscle	contraction.	(For	low	ATP	within	the	muscle	cell,	see	also	Purine	nucleotide	cycle.)	In	the	synthesis	of	collagen,	ascorbic	acid	is	required	as	a	cofactor	for	prolyl	hydroxylase	and	lysyl	hydroxylase.	These	two	enzymes	are	responsible	for	the	hydroxylation	of	the	proline	and	lysine	amino
acids	in	collagen.	Hydroxyproline	and	hydroxylysine	are	important	for	stabilizing	collagen	by	cross-linking	the	propeptides	in	collagen.	Collagen	is	a	primary	structural	protein	in	the	human	body,	necessary	for	healthy	blood	vessels,	muscle,	skin,	bone,	cartilage,	and	other	connective	tissues.	Defective	connective	tissue	leads	to	fragile	capillaries,
resulting	in	abnormal	bleeding,	bruising,	and	internal	hemorrhaging.	Collagen	is	an	important	part	of	bone,	so	bone	formation	is	also	affected.	Teeth	loosen,	bones	break	more	easily,	and	once-healed	breaks	may	recur.[8]	Defective	collagen	fibrillogenesis	impairs	wound	healing.	Untreated	scurvy	is	invariably	fatal.[15]	Diagnosis	is	typically	based	on
physical	signs,	X-rays,	and	improvement	after	treatment.[2]	Various	childhood-onset	disorders	can	mimic	the	clinical	and	X-ray	picture	of	scurvy	such	as:	Rickets	Osteochondrodysplasias	especially	osteogenesis	imperfecta	Blount's	disease	Osteomyelitis	Foods	and	their	Vitamin	C	content	per	100	grams	Item	Vitamin	C	contents	(mg)	Camu	Camu
2000.00	Amla	610.00	Urtica	333.00	Guava	228.30	Blackcurrant	181.00	Kiwifruit	161.30	Chili	pepper	144.00	Parsley	133.00	Green	kiwifruit	92.70	Broccoli	89.20	Brussels	sprout	85.00	Bell	pepper	80.40	Papaya	62.00	Strawberry	58.80	Orange	53.20	Lemon	53.00	Cabbage	36.60	Spinach	28.00	Turnip	27.40	Potato	19.70	Scurvy	can	be	prevented	by	a
diet	that	includes	uncooked	vitamin	C-rich	foods	such	as	amla,	bell	peppers	(sweet	peppers),	blackcurrants,	broccoli,	chili	peppers,	guava,	kiwifruit,	and	parsley.	Other	sources	rich	in	vitamin	C	are	fruits	such	as	lemons,	limes,	oranges,	papaya,	and	strawberries.	It	is	also	found	in	vegetables,	such	as	brussels	sprouts,	cabbage,	potatoes,	and	spinach.
Some	fruits	and	vegetables	not	high	in	vitamin	C	may	be	pickled	in	lemon	juice,	which	is	high	in	vitamin	C.	Nutritional	supplements	that	provide	ascorbic	acid	well	above	what	is	required	to	prevent	scurvy	may	cause	adverse	health	effects.[16]	Fresh	meat	from	animals,	notably	internal	organs,	contains	enough	vitamin	C	to	prevent	scurvy,	and	even
partly	treat	it.[17]	Scott's	1902	Antarctic	expedition	used	fresh	seal	meat	and	increased	allowance	of	bottled	fruits,	whereby	complete	recovery	from	incipient	scurvy	was	reported	to	have	taken	less	than	two	weeks.[18]	Scurvy	will	improve	with	doses	of	vitamin	C	as	low	as	10	mg	per	day	though	doses	of	around	100	mg	per	day	are	typically
recommended.[19]	Most	people	make	a	full	recovery	within	2	weeks.[20]	Symptoms	of	scurvy	have	been	recorded	in	Ancient	Egypt	as	early	as	1550	BC.[21]	It	was	first	reported	amongst	soldiers	and	sailors	having	inadequate	access	to	fruits	and	vegetables	which	resulted	in	vitamin	C	deficiency.[22]	In	Ancient	Greece,	the	physician	Hippocrates	(460–
370	BC)	described	symptoms	of	scurvy,	specifically	a	"swelling	and	obstruction	of	the	spleen."[23][24]	In	406	CE,	the	Chinese	monk	Faxian	wrote	that	ginger	was	carried	on	Chinese	ships	to	prevent	scurvy.[25][failed	verification][26]	The	knowledge	that	consuming	certain	foods	is	a	cure	for	scurvy	has	been	repeatedly	forgotten	and	rediscovered	into
the	early	20th	century.[27][28]	Scurvy	occurred	during	the	Great	famine	of	Ireland	in	1845	and	also	the	American	Civil	War.	In	2002,	scurvy	outbreaks	were	recorded	in	Afghanistan	following	the	most	intense	phase	of	the	war.[29]	In	the	13th	century	Crusaders	developed	scurvy.[30]	In	the	1497	expedition	of	Vasco	da	Gama,	the	curative	effects	of
citrus	fruit	were	already	observed[28][31]	and	were	confirmed	by	Pedro	Álvares	Cabral	and	his	crew	in	1507.[32]	The	Portuguese	planted	fruit	trees	and	vegetables	on	Saint	Helena,	a	stopping	point	for	homebound	voyages	from	Asia,	and	left	their	sick	who	had	scurvy	and	other	ailments	to	be	taken	home	by	the	next	ship	if	they	recovered.[33]	In
1500,	one	of	the	pilots	of	Cabral's	fleet	bound	for	India	noted	that	in	Malindi,	its	king	offered	the	expedition	fresh	supplies	such	as	lamb,	chicken,	and	duck,	along	with	lemons	and	oranges,	due	to	which	"some	of	our	ill	were	cured	of	scurvy".[34][35]	These	travel	accounts	did	not	prevent	further	maritime	tragedies	caused	by	scurvy,	partly	because	of
the	lack	of	communication	between	travelers	and	those	responsible	for	their	health,	and	because	fruits	and	vegetables	could	not	be	kept	for	long	on	ships.[36]	In	1536,	the	French	explorer	Jacques	Cartier,	while	exploring	the	St.	Lawrence	River,	used	the	local	St.	Lawrence	Iroquoians'	knowledge	to	save	his	men	dying	of	scurvy.	He	boiled	the	needles
of	the	aneda	tree	(generally	believed	to	have	been	eastern	white	cedar)	to	make	a	tea	that	was	later	shown	to	contain	50	mg	of	vitamin	C	per	100	grams.[37][38]	Such	treatments	were	not	available	aboard	ship,	where	the	disease	was	most	common.	Later,	possibly	inspired	by	this	incident,	several	European	countries	experimented	with	preparations	of
various	conifers,	such	as	spruce	beer,	as	cures	for	scurvy.[39]	In	1579,	the	Spanish	friar	and	physician	Agustin	Farfán	published	a	book	Tractado	breve	de	anathomía	y	chirugía,	y	de	algunas	enfermedades	que	más	comúnmente	suelen	haver	en	esta	Nueva	España	in	which	he	recommended	oranges	and	lemons	for	scurvy,	a	remedy	that	was	already
known	in	the	Spanish	navy.[40]	In	February	1601,	Captain	James	Lancaster,	while	commanding	the	first	English	East	India	Company	fleet	en	route	to	Sumatra,	landed	on	the	northern	coast	of	Madagascar	specifically	to	obtain	lemons	and	oranges	for	his	crew	to	stop	scurvy.[41]	Captain	Lancaster	conducted	an	experiment	using	four	ships	under	his
command.	One	ship's	crew	received	routine	doses	of	lemon	juice	while	the	other	three	did	not	receive	such	treatment.	As	a	result,	members	of	the	non-treated	ships	started	to	contract	scurvy,	with	many	dying	as	a	result.[42]	Researchers	have	estimated	that	during	the	Age	of	Exploration	(between	1500	and	1800),	scurvy	killed	at	least	two	million
sailors.[43][8]	Jonathan	Lamb	wrote:	"In	1499,	Vasco	da	Gama	lost	116	of	his	crew	of	170;	In	1520,	Magellan	lost	208	out	of	230;	...	all	mainly	to	scurvy."[44]	In	1593,	Admiral	Sir	Richard	Hawkins	advocated	drinking	orange	and	lemon	juice	to	prevent	scurvy.[45]	A	1609	book	by	Bartolomé	Leonardo	de	Argensola	recorded	several	different	remedies
for	scurvy	known	at	this	time	in	the	Moluccas,	including	a	kind	of	wine	mixed	with	cloves	and	ginger,	and	"certain	herbs".	The	Dutch	sailors	in	the	area	were	said	to	cure	the	same	disease	by	drinking	lime	juice.[46]	In	1614,	John	Woodall,	Surgeon	General	of	the	East	India	Company,	published	The	Surgion's	Mate	as	a	handbook	for	apprentice
surgeons	aboard	the	company's	ships.	He	repeated	the	experience	of	mariners	that	the	cure	for	scurvy	was	fresh	food	or,	if	not	available,	oranges,	lemons,	limes,	and	tamarinds.[47]	He	was,	however,	unable	to	explain	the	reason	why,	and	his	assertion	had	no	impact	on	the	prevailing	opinion	of	the	influential	physicians	of	the	age,	that	scurvy	was	a
digestive	complaint.	Besides	afflicting	ocean	travelers,	until	the	late	Middle	Ages	scurvy	was	common	in	Europe	in	late	winter,	when	few	green	vegetables,	fruits,	and	root	vegetables	were	available.	This	gradually	improved	with	the	introduction	of	potatoes	from	the	Americas;	by	1800,	scurvy	was	virtually	unheard	of	in	Scotland,	where	it	had
previously	been	endemic.[48]: 11 	James	Lind,	a	pioneer	in	the	field	of	scurvy	prevention	In	2009,	a	handwritten	household	book	authored	by	a	Cornishwoman	in	1707	was	discovered	in	a	house	in	Hasfield,	Gloucestershire,	containing	a	"Recp.t	for	the	Scurvy"	amongst	other	largely	medicinal	and	herbal	recipes.	The	recipe	consisted	of	extracts	from
various	plants	mixed	with	a	plentiful	supply	of	orange	juice,	white	wine,	or	beer.[49]	In	1734,	Leiden-based	physician	Johann	Bachstrom	published	a	book	on	scurvy	in	which	he	stated,	"scurvy	is	solely	owing	to	a	total	abstinence	from	fresh	vegetable	food,	and	greens;	which	is	alone	the	primary	cause	of	the	disease",	and	urged	the	use	of	fresh	fruit
and	vegetables	as	a	cure.[50][51][52]	It	was	not	until	1747	that	James	Lind	formally	demonstrated	that	scurvy	could	be	treated	by	supplementing	the	diet	with	citrus	fruit,	in	one	of	the	first	controlled	clinical	experiments	reported	in	the	history	of	medicine.[53][54]	As	a	naval	surgeon	on	HMS	Salisbury,	Lind	had	compared	several	suggested	scurvy
cures:	hard	cider,	vitriol,	vinegar,	seawater,	oranges,	lemons,	and	a	mixture	of	balsam	of	Peru,	garlic,	myrrh,	mustard	seed	and	radish	root.	In	A	Treatise	on	the	Scurvy	(1753)[2][55][53]	Lind	explained	the	details	of	his	clinical	trial	and	concluded	"the	results	of	all	my	experiments	was,	that	oranges	and	lemons	were	the	most	effectual	remedies	for	this
distemper	at	sea."[8][53]	However,	the	experiment	and	its	results	occupied	only	a	few	paragraphs	in	a	work	that	was	long	and	complex	and	had	little	impact.	Lind	himself	never	actively	promoted	lemon	juice	as	a	single	'cure'.	He	shared	medical	opinion	at	the	time	that	scurvy	had	multiple	causes	–	notably	hard	work,	bad	water,	and	the	consumption
of	salt	meat	in	a	damp	atmosphere	which	inhibited	healthful	perspiration	and	normal	excretion	–	and	therefore	required	multiple	solutions.[8][56]	Lind	was	also	sidetracked	by	the	possibilities	of	producing	a	concentrated	'rob'	of	lemon	juice	by	boiling	it.	This	process	destroyed	the	vitamin	C	and	was	therefore	unsuccessful.[8]	During	the	18th	century,
scurvy	killed	more	British	sailors	than	wartime	enemy	action.	It	was	mainly	by	scurvy	that	during	George	Anson's	voyage	around	the	world	he	lost	nearly	two-thirds	of	his	crew	(1,300	out	of	2,000)	within	the	first	10	months	of	the	voyage.[8][57]	The	Royal	Navy	enlisted	184,899	sailors	during	the	Seven	Years'	War;	133,708	of	these	were	"missing"	or
died	from	disease,	and	scurvy	was	the	leading	cause.[58]	Although	sailors	and	naval	surgeons	were	increasingly	convinced	that	citrus	fruits	could	cure	scurvy	throughout	this	period,	the	classically	trained	physicians	who	determined	medical	policy	dismissed	this	evidence	as	merely	anecdotal,	as	it	did	not	conform	to	their	theories	of	disease.
Literature	championing	the	cause	of	citrus	juice	had	no	practical	impact.	The	medical	theory	was	based	on	the	assumption	that	scurvy	was	a	disease	of	internal	putrefaction	brought	on	by	faulty	digestion	caused	by	the	hardships	of	life	at	sea	and	the	naval	diet.	Although	successive	theorists	gave	this	basic	idea	different	emphases,	the	remedies	they
advocated	(and	which	the	navy	accepted)	amounted	to	little	more	than	the	consumption	of	'fizzy	drinks'	to	activate	the	digestive	system,	the	most	extreme	of	which	was	the	regular	consumption	of	'elixir	of	vitriol'	–	sulphuric	acid	taken	with	spirits	and	barley	water,	and	laced	with	spices.	In	1764,	a	new	and	similarly	inaccurate	theory	on	scurvy
appeared.	Advocated	by	Dr	David	MacBride	and	Sir	John	Pringle,	Surgeon	General	of	the	Army	and	later	President	of	the	Royal	Society,	this	idea	was	that	scurvy	was	the	result	of	a	lack	of	'fixed	air'	in	the	tissues	which	could	be	prevented	by	drinking	infusions	of	malt	and	wort	whose	fermentation	within	the	body	would	stimulate	digestion	and	restore
the	missing	gases.[59]	These	ideas	received	wide	and	influential	backing,	when	James	Cook	set	off	to	circumnavigate	the	world	(1768–1771)	in	HM	Bark	Endeavour,	malt	and	wort	were	top	of	the	list	of	the	remedies	he	was	ordered	to	investigate.	The	others	were	beer,	Sauerkraut	(a	good	source	of	vitamin	C),	and	Lind's	'rob'.	The	list	did	not	include
lemons.[60]	Cook	did	not	lose	a	single	man	to	scurvy,	and	his	report	came	down	in	favor	of	malt	and	wort.	The	reason	for	the	health	of	his	crews	on	this	and	other	voyages	was	Cook's	regime	of	shipboard	cleanliness,	enforced	by	strict	discipline,	and	frequent	replenishment	of	fresh	food	and	greenstuffs.[61]	Another	beneficial	rule	implemented	by
Cook	was	his	prohibition	of	the	consumption	of	salt	fat	skimmed	from	the	ship's	copper	boiling	pans,	then	a	common	practice	elsewhere	in	the	Navy.	In	contact	with	air,	the	copper	formed	compounds	that	prevented	the	absorption	of	vitamins	by	the	intestines.[62]	The	first	major	long-distance	expedition	that	experienced	virtually	no	scurvy	was	that	of
the	Spanish	naval	officer	Alessandro	Malaspina,	1789–1794.	Malaspina's	medical	officer,	Pedro	González,	was	convinced	that	fresh	oranges	and	lemons	were	essential	for	preventing	scurvy.	Only	one	outbreak	occurred,	during	a	56-day	trip	across	the	open	sea.	Five	sailors	came	down	with	symptoms,	one	seriously.	After	three	days	at	Guam,	all	five
were	healthy	again.	Spain's	large	empire	and	many	ports	of	call	made	it	easier	to	acquire	fresh	fruit.[63]	Although	towards	the	end	of	the	century,	MacBride's	theories	were	being	challenged,	the	medical	authorities	in	Britain	remained	committed	to	the	notion	that	scurvy	was	a	disease	of	internal	'putrefaction'	and	the	Sick	and	Hurt	Board,	run	by
administrators,	felt	obliged	to	follow	its	advice.	Within	the	Royal	Navy,	however,	opinion	–	strengthened	by	first-hand	experience	with	lemon	juice	at	the	siege	of	Gibraltar	and	during	Admiral	Rodney's	expedition	to	the	Caribbean	–	had	become	increasingly	convinced	of	its	efficacy.	This	was	reinforced	by	the	writings	of	experts	like	Gilbert	Blane[64]
and	Thomas	Trotter[65]	and	by	the	reports	of	up-and-coming	naval	commanders.	With	the	coming	of	war	in	1793,	the	need	to	eliminate	scurvy	became	more	urgent.	The	first	initiative	came	not	from	the	medical	establishment	but	from	the	admirals.	Ordered	to	lead	an	expedition	against	Mauritius,	Rear	Admiral	Gardner	was	uninterested	in	the	wort,
malt,	and	elixir	of	vitriol	that	were	still	being	issued	to	ships	of	the	Royal	Navy,	and	demanded	that	he	be	supplied	with	lemons,	to	counteract	scurvy	on	the	voyage.	Members	of	the	Sick	and	Hurt	Board,	recently	augmented	by	two	practical	naval	surgeons,	supported	the	request,	and	the	Admiralty	ordered	that	it	be	done.	There	was,	however,	a	last-
minute	change	of	plan,	and	the	expedition	against	Mauritius	was	canceled.	On	2	May	1794,	only	HMS	Suffolk	and	two	sloops	under	Commodore	Peter	Rainier	sailed	for	the	east	with	an	outward	bound	convoy,	but	the	warships	were	fully	supplied	with	lemon	juice	and	the	sugar	with	which	it	had	to	be	mixed.	In	March	1795,	it	was	reported	that	the
Suffolk	had	arrived	in	India	after	a	four-month	voyage	without	a	trace	of	scurvy	and	with	a	crew	that	was	healthier	than	when	it	set	out.	The	effect	was	immediate.	Fleet	commanders	clamored	also	to	be	supplied	with	lemon	juice,	and	by	June	the	Admiralty	acknowledged	the	groundswell	of	demand	in	the	navy	and	agreed	to	a	proposal	from	the	Sick
and	Hurt	Board	that	lemon	juice	and	sugar	should	in	future	be	issued	as	a	daily	ration	to	the	crews	of	all	warships.[66]	It	took	a	few	years	before	the	method	of	distribution	to	all	ships	in	the	fleet	had	been	perfected	and	the	supply	of	the	huge	quantities	of	lemon	juice	required	to	be	secured,	but	by	1800,	the	system	was	in	place	and	functioning.	This
led	to	a	remarkable	health	improvement	among	the	sailors	and	consequently	played	a	critical	role	in	gaining	an	advantage	in	naval	battles	against	enemies	who	had	yet	to	introduce	the	measures.	Scurvy	was	not	only	a	disease	of	seafarers.	The	early	colonists	of	Australia	suffered	greatly	because	of	the	lack	of	fresh	fruit	and	vegetables	in	the	winter.
There	the	disease	was	called	Spring	fever	or	Spring	disease	and	was	described	as	an	often	fatal	condition	associated	with	skin	lesions,	bleeding	gums,	and	lethargy.	It	was	eventually	identified	as	scurvy	and	the	remedies	already	in	use	at	sea	were	implemented.[67]	Page	from	the	journal	of	Henry	Walsh	Mahon	showing	the	effects	of	scurvy,	from	his
time	aboard	HM	Convict	Ship	Barrosa	(1841/2)	The	surgeon-in-chief	of	Napoleon's	army	at	the	Siege	of	Alexandria	(1801),	Baron	Dominique-Jean	Larrey,	wrote	in	his	memoirs	that	the	consumption	of	horse	meat	helped	the	French	to	curb	an	epidemic	of	scurvy.	The	meat	was	cooked	but	was	freshly	obtained	from	young	horses	bought	from	Arabs,	and
was	nevertheless	effective.	This	helped	to	start	the	19th-century	tradition	of	horse	meat	consumption	in	France.[68]	Lauchlin	Rose	patented	a	method	used	to	preserve	citrus	juice	without	alcohol	in	1867,	creating	a	concentrated	drink	known	as	Rose's	lime	juice.	The	Merchant	Shipping	Act	1867	required	all	ships	of	the	Royal	Navy	and	Merchant
Navy	to	provide	a	daily	"lime	or	lemon	juice"	ration	of	one	pound	to	sailors	to	prevent	scurvy.[69]	The	product	became	nearly	ubiquitous,	hence	the	term	"limey",	first	for	British	sailors,	then	for	English	immigrants	within	the	former	British	colonies	(particularly	America,	New	Zealand,	and	South	Africa),	and	finally,	in	old	American	slang,	all	British
people.[70]	The	plant	Cochlearia	officinalis,	also	known	as	"common	scurvygrass",	acquired	its	common	name	from	the	observation	that	it	cured	scurvy,	and	it	was	taken	on	board	ships	in	dried	bundles	or	distilled	extracts.	Its	bitter	taste	was	usually	disguised	with	herbs	and	spices;	however,	this	did	not	prevent	scurvygrass	drinks	and	sandwiches
from	becoming	a	popular	fad	in	the	UK	until	the	middle	of	the	nineteenth	century,	when	citrus	fruits	became	more	readily	available.[71]	West	Indian	limes	began	to	take	over	from	lemons,	when	Spain's	alliance	with	France	against	Britain	in	the	Napoleonic	Wars	made	the	supply	of	Mediterranean	lemons	problematic,	and	because	they	were	more
easily	obtained	from	Britain's	Caribbean	colonies[28]	and	were	believed	to	be	more	effective	because	they	were	more	acidic.	It	was	the	acid,	not	the	(then-unknown)	Vitamin	C	that	was	believed	to	cure	scurvy.	The	West	Indian	limes	were	significantly	lower	in	Vitamin	C	than	the	previous	lemons	and	further	were	not	served	fresh	but	rather	as	lime
juice,	which	had	been	exposed	to	light	and	air,	and	piped	through	copper	tubing,	all	of	which	significantly	reduced	the	Vitamin	C.	Indeed,	a	1918	animal	experiment	using	representative	samples	of	the	Navy	and	Merchant	Marine's	lime	juice	showed	that	it	had	virtually	no	antiscorbutic	power	at	all.[28]	The	belief	that	scurvy	was	fundamentally	a
nutritional	deficiency,	best	treated	by	consumption	of	fresh	food,	particularly	fresh	citrus	or	fresh	meat,	was	not	universal	in	the	19th	and	early	20th	centuries,	and	thus	sailors	and	explorers	continued	to	have	scurvy	into	the	20th	century.	For	example,	the	Belgian	Antarctic	Expedition	of	1897–1899	became	seriously	affected	by	scurvy	when	its	leader,
Adrien	de	Gerlache,	initially	discouraged	his	men	from	eating	penguin	and	seal	meat.	In	the	Royal	Navy's	Arctic	expeditions	in	the	mid-19th	century,	it	was	widely	believed	that	scurvy	was	prevented	by	good	hygiene	on	board	ship,	regular	exercise,	and	maintaining	crew	morale,	rather	than	by	a	diet	of	fresh	food.	Navy	expeditions	continued	to	be
plagued	by	scurvy	even	while	fresh	(not	jerked	or	tinned)	meat	was	well	known	as	a	practical	antiscorbutic	among	civilian	whalers	and	explorers	in	the	Arctic.	In	the	latter	half	of	the	19th	century,	there	was	greater	recognition	of	the	value	of	eating	fresh	meat	as	a	means	of	avoiding	or	treating	scurvy,	but	the	lack	of	available	game	to	hunt	at	high
latitudes	in	winter	meant	it	was	not	always	a	viable	remedy.	Criticism	also	focused	on	the	fact	that	some	of	the	men	most	affected	by	scurvy	on	Naval	polar	expeditions	had	been	heavy	drinkers,	with	suggestions	that	this	predisposed	them	to	the	condition.[72]	Even	cooking	fresh	meat	did	not	destroy	its	antiscorbutic	properties,	especially	as	many
cooking	methods	failed	to	bring	all	the	meat	to	high	temperature.	The	confusion	is	attributed	to	several	factors:[28]	while	fresh	citrus	(particularly	lemons)	cured	scurvy,	lime	juice	that	had	been	exposed	to	light,	air,	and	copper	tubing	did	not	–	thus	undermining	the	theory	that	citrus	cured	scurvy;	fresh	meat	(especially	organ	meat	and	raw	meat,
consumed	in	arctic	exploration)	also	cured	scurvy,	undermining	the	theory	that	fresh	vegetable	matter	was	essential	to	preventing	and	curing	scurvy;	increased	marine	speed	via	steam	shipping,	improved	nutrition	on	land,	reduced	the	incidence	of	scurvy	–	and	thus	the	ineffectiveness	of	copper-piped	lime	juice	compared	to	fresh	lemons	was	not
immediately	revealed.	In	the	resulting	confusion,	a	new	hypothesis	was	proposed,	following	the	new	germ	theory	of	disease	–	that	scurvy	was	caused	by	ptomaine,	a	waste	product	of	bacteria,	particularly	in	tainted	tinned	meat.[73]	Infantile	scurvy	emerged	in	the	late	19th	century	because	children	were	fed	pasteurized	cow's	milk,	particularly	in	the
urban	upper	class.	While	pasteurization	killed	bacteria,	it	also	destroyed	vitamin	C.	This	was	eventually	resolved	by	supplementing	with	onion	juice	or	cooked	potatoes.	Native	Americans	helped	save	some	newcomers	from	scurvy	by	directing	them	to	eat	wild	onions.[74]	By	the	early	20th	century,	when	Robert	Falcon	Scott	made	his	first	expedition	to
the	Antarctic	(1901–1904),	the	prevailing	theory	was	that	scurvy	was	caused	by	"ptomaine	poisoning",	particularly	in	tinned	meat.[75]	However,	Scott	discovered	that	a	diet	of	fresh	meat	from	Antarctic	seals	cured	scurvy	before	any	fatalities	occurred.[76]	But	while	he	saw	fresh	meat	as	a	cure	for	scurvy,	he	remained	confused	about	its	underlying
causes.[77]	In	1907,	an	animal	model	that	would	eventually	help	to	isolate	and	identify	the	"antiscorbutic	factor"	was	discovered.	Axel	Holst	and	Theodor	Frølich,	two	Norwegian	physicians	studying	shipboard	beriberi	contracted	by	ship's	crews	in	the	Norwegian	Fishing	Fleet,	wanted	a	small	test	mammal	to	substitute	for	the	pigeons	then	used	in
beriberi	research.	They	fed	guinea	pigs	their	test	diet	of	grains	and	flour,	which	had	earlier	produced	beriberi	in	their	pigeons,	and	were	surprised	when	classic	scurvy	resulted	instead.	This	was	a	serendipitous	choice	of	animal.	Until	that	time,	scurvy	had	not	been	observed	in	any	organism	apart	from	humans	and	had	been	considered	an	exclusively
human	disease.	Certain	birds,	mammals,	and	fish	are	susceptible	to	scurvy,	but	pigeons	are	unaffected	since	they	can	synthesize	ascorbic	acid	internally.	Holst	and	Frølich	found	they	could	cure	scurvy	in	guinea	pigs	with	the	addition	of	various	fresh	foods	and	extracts.	This	discovery	of	an	animal	experimental	model	for	scurvy,	which	was	made	even
before	the	essential	idea	of	"vitamins"	in	foods	had	been	put	forward,	has	been	called	the	single	most	important	piece	of	vitamin	C	research.[78]	In	1915,	New	Zealand	troops	in	the	Gallipoli	Campaign	had	a	lack	of	vitamin	C	in	their	diet	which	caused	many	of	the	soldiers	to	contract	scurvy.[79]	Vilhjalmur	Stefansson,	an	Arctic	explorer	who	had	lived
among	the	Inuit,	proved	that	the	all-meat	diet	they	consumed	did	not	lead	to	vitamin	deficiencies.	He	participated	in	a	study	in	New	York's	Bellevue	Hospital	in	February	1928,	where	he	and	a	companion	ate	only	meat	for	a	year	while	under	close	medical	observation,	yet	remained	in	good	health.[80]	In	1927,	Hungarian	biochemist	Albert	Szent-
Györgyi	isolated	a	compound	he	called	"hexuronic	acid".[81]	Szent-Györgyi	suspected	hexuronic	acid,	which	he	had	isolated	from	adrenal	glands,	to	be	the	antiscorbutic	agent,	but	he	could	not	prove	it	without	an	animal-deficiency	model.	In	1932,	the	connection	between	hexuronic	acid	and	scurvy	was	finally	proven	by	American	researcher	Charles
Glen	King	of	the	University	of	Pittsburgh.[82]	King's	laboratory	was	given	some	hexuronic	acid	by	Szent-Györgyi	and	soon	established	that	it	was	the	sought-after	anti-scorbutic	agent.	Because	of	this,	hexuronic	acid	was	subsequently	renamed	ascorbic	acid.	Rates	of	scurvy	in	the	developed	world	are	low	due	to	the	greater	access	to	vitamin	C-rich
foods.[83]	Those	most	commonly	affected	are	malnourished	people	in	the	developing	world	and	homeless	people.[84]	There	have	been	outbreaks	of	the	condition	in	refugee	camps.[85]	Case	reports	in	the	developing	world	of	those	with	poorly	healing	wounds	have	occurred.[86]	In	2020,	the	overall	incidence	of	scurvy	in	the	US	was	about	one	in	4,000
people,	up	significantly	from	even	a	few	years	before.	About	two-thirds	of	all	scurvy	is	found	in	autistic	people.[87]	Children	and	young	people	with	autism	are	at	risk	of	developing	scurvy	because	some	of	them	only	eat	a	small	number	of	foods	(e.g.,	only	rice	and	pasta).[88][89]	For	some	of	them,	the	restricted	diet	takes	the	form	of	avoidant/restrictive
food	intake	disorder	(ARFID).[90]	Notable	human	dietary	studies	of	experimentally	induced	scurvy	were	conducted	on	conscientious	objectors	during	World	War	II	in	Britain	and	the	United	States	on	Iowa	state	prisoner	volunteers	in	the	late	1960s.[91][92]	These	studies	both	found	that	all	obvious	symptoms	of	scurvy	previously	induced	by	an
experimental	scorbutic	diet	with	extremely	low	vitamin	C	content	could	be	completely	reversed	by	additional	vitamin	C	supplementation	of	only	10	mg	per	day.	In	these	experiments,	no	clinical	difference	was	noted	between	men	given	70	mg	vitamin	C	per	day	(which	produced	blood	levels	of	vitamin	C	of	about	0.55	mg/dl,	about	1⁄3	of	tissue	saturation
levels),	and	those	given	10	mg	per	day	(which	produced	lower	blood	levels).	Men	in	the	prison	study	developed	the	first	signs	of	scurvy	about	four	weeks	after	starting	the	vitamin	C-free	diet,	whereas	in	the	British	study,	six	to	eight	months	were	required,	possibly	because	the	subjects	were	pre-loaded	with	a	70	mg/day	supplement	for	six	weeks
before	the	scorbutic	diet	was	fed.[91]	Men	in	both	studies,	on	a	diet	devoid	or	nearly	devoid	of	vitamin	C,	had	blood	levels	of	vitamin	C	too	low	to	be	accurately	measured	when	they	developed	signs	of	scurvy,	and	in	the	Iowa	study,	at	this	time	were	estimated	(by	labeled	vitamin	C	dilution)	to	have	a	body	pool	of	less	than	300	mg,	with	daily	turnover	of
only	2.5	mg/day.[92]	See	also:	Vitamin	C	§	Biosynthesis	Most	animals	and	plants	can	synthesize	vitamin	C	through	a	sequence	of	enzyme-driven	steps,	which	convert	monosaccharides	to	vitamin	C.	However,	some	mammals	have	lost	the	ability	to	synthesize	vitamin	C,	notably	simians	and	tarsiers.	These	make	up	one	of	two	major	primate	suborders,
haplorrhini,	and	this	group	includes	humans.[93]	The	strepsirrhini	(non-tarsier	prosimians)	can	make	their	vitamin	C,	and	these	include	lemurs,	lorises,	pottos,	and	galagos.	Ascorbic	acid	is	also	not	synthesized	by	at	least	two	species	of	caviidae,	the	capybara[94]	and	the	guinea	pig.	Certain	birds	and	fish	do	not	synthesize	their	vitamin	C.	All	species
that	do	not	synthesize	ascorbate	require	it	in	the	diet.	Deficiency	causes	scurvy	in	humans,	and	somewhat	similar	symptoms	in	other	animals.[95][96][97]	Animals	that	can	contract	scurvy	all	lack	the	L-gulonolactone	oxidase	(GULO)	enzyme,	which	is	required	in	the	last	step	of	vitamin	C	synthesis.	The	genomes	of	these	species	contain	GULO	as
pseudogenes,	which	serve	as	insight	into	the	evolutionary	past	of	the	species.[98][99][100]	In	babies,	scurvy	is	sometimes	referred	to	as	Barlow's	disease,	named	after	Thomas	Barlow,[101]	a	British	physician	who	described	it	in	1883.[102]	However,	Barlow's	disease	may	also	refer	to	mitral	valve	prolapse	(Barlow's	syndrome),	first	described	by	John
Brereton	Barlow	in	1966.[103]	^	a	b	c	d	e	f	g	h	i	j	"Scurvy".	GARD.	1	September	2016.	Archived	from	the	original	on	26	January	2017.	Retrieved	26	September	2016.	^	a	b	c	d	e	f	g	h	i	j	k	l	m	n	o	p	q	r	s	t	Agarwal,	A;	Shaharyar,	A;	Kumar,	A;	Bhat,	MS;	Mishra,	M	(June	2015).	"Scurvy	in	pediatric	age	group	-	A	disease	often	forgotten?".	Journal	of
Clinical	Orthopaedics	and	Trauma.	6	(2):	101–7.	doi:10.1016/j.jcot.2014.12.003.	PMC	4411344.	PMID	25983516.	^	"Vitamin	C".	Office	of	Dietary	Supplements.	11	February	2016.	Archived	from	the	original	on	30	July	2017.	Retrieved	18	July	2017.	^	Coffee,	Carole	J.	(1999).	Quick	Look:	Metabolism.	Hayes	Barton.	p.	26.	ISBN	1-59377-192-4.	^	a	b
"Vitamin	C".	Linus	Pauling	Institute.	2014-04-22.	Archived	from	the	original	on	2018-09-16.	Retrieved	2023-06-04.	^	Renzaho,	Andre	M.	N.	(2016).	Globalisation,	Migration	and	Health:	Challenges	and	Opportunities.	World	Scientific.	p.	94.	ISBN	978-1-78326-889-4.	Archived	from	the	original	on	8	September	2017.	^	Toler,	Pamela	D.	(2012).	Mankind:
The	Story	of	All	of	Us.	Running	Press.	p.	296.	ISBN	978-0762447176.	Archived	from	the	original	on	8	September	2017.	^	a	b	c	d	e	f	g	h	i	Price,	Catherine	(2017).	"The	Age	of	Scurvy".	Distillations.	Vol.	3,	no.	2.	pp.	12–23.	Archived	from	the	original	on	January	24,	2021.	Retrieved	April	17,	2018.	^	Myers,	Richard	L.	(2007).	The	100	Most	Important
Chemical	Compounds:	A	Reference	Guide.	ABC-CLIO.	pp.	30–32.	ISBN	978-0-313-33758-1.	Archived	from	the	original	on	17	June	2016.	Retrieved	21	November	2015.	^	Lynne	Goebel,	MD.	"Scurvy	Clinical	Presentation".	Medscape	Reference.	Archived	from	the	original	on	23	June	2011.	^	Hampl	JS,	Taylor	CA,	Johnston	CS	(2004).	"Vitamin	C
deficiency	and	depletion	in	the	United	States:	the	Third	National	Health	and	Nutrition	Examination	Survey,	1988	to	1994".	American	Journal	of	Public	Health.	94	(5):	870–5.	doi:10.2105/AJPH.94.5.870.	PMC	1448351.	PMID	15117714.	^	Area	of	work:	nutrition.	Progress	report	2000	(PDF)	(Report).	Meeting	of	Interested	Parties:	Geneva,	18	to	29	June
2001.	World	Health	Organization.	4	June	2001.	MIP/01/APR.SDE.3.	Archived	from	the	original	(PDF)	on	16	December	2006.	^	Davies	IJ,	Temperley	JM	(1967).	"A	case	of	scurvy	in	a	student".	Postgraduate	Medical	Journal.	43	(502):	549–50.	doi:10.1136/pgmj.43.502.539.	PMC	2466190.	PMID	6074157.Sthoeger	ZM,	Sthoeger	D	(1991).	"[Scurvy	from
self-imposed	diet]".	Harefuah	(in	Hebrew).	120	(6):	332–3.	PMID	1879769.Ellis	CN,	Vanderveen	EE,	Rasmussen	JE	(1984).	"Scurvy.	A	case	caused	by	peculiar	dietary	habits".	Archives	of	Dermatology.	120	(9):	1212–4.	doi:10.1001/archderm.120.9.1212.	PMID	6476860.McKenna	KE,	Dawson	JF	(1993).	"Scurvy	occurring	in	a	teenager".	Clinical	and
Experimental	Dermatology.	18	(1):	75–7.	doi:10.1111/j.1365-2230.1993.tb00976.x.	PMID	8440062.	S2CID	42245389.	^	Feibel,	Carrie	(15	August	2016).	"The	Return	of	Scurvy?	Houston	Neurologist	Diagnoses	Hundreds	of	Patients	with	Vitamin	Deficiencies".	Houston	Public	Media.	University	of	Houston.	Archived	from	the	original	on	16	August	2016.
Retrieved	2016-08-17.	^	"Forgotten	Knowledge:	The	Science	of	Scurvy".	28	November	2010.	Archived	from	the	original	on	10	May	2016.	Retrieved	29	April	2016.	^	Rivers,	JM	(1987).	"Safety	of	high-level	vitamin	C	ingestion".	Annals	of	the	New	York	Academy	of	Sciences.	498	(1	Third	Confere):	445–54.	Bibcode:1987NYASA.498..445R.
doi:10.1111/j.1749-6632.1987.tb23780.x.	PMID	3304071.	S2CID	1410094.	^	Speth,	JD	(2019).	"Neanderthals,	vitamin	C,	and	scurvy".	Quaternary	International.	500:	172–184.	Bibcode:2019QuInt.500..172S.	doi:10.1016/j.quaint.2018.11.042.	S2CID	134893835.	^	Scott,	R.F.	(1905).	The	Voyage	of	the	Discovery.	London.	pp.	541–545.{{cite	book}}:
CS1	maint:	location	missing	publisher	(link)	[26	September	1902]	[The	expedition	members]	Heald,	Mr.	Ferrar,	and	Cross	have	very	badly	swollen	legs,	whilst	Heald's	are	discoloured	as	well.	The	remainder	of	the	party	seem	fairly	well,	but	not	above	suspicion;	Walker's	ankles	are	slightly	swollen.	[15	October	1902]	[After	a	fresh	seal	meat	diet	at
base	camp]	within	a	fortnight	of	the	outbreak	there	is	scarcely	a	sign	of	it	remaining	[...]	Heald's	is	the	only	case	that	hung	at	all	[...]	and	now	he	is	able	to	get	about	once	more.	Cross's	recovery	was	so	rapid	that	he	was	able	to	join	the	seal-killing	party	last	week.	^	Manual	of	Nutritional	Therapeutics.	Lippincott	Williams	&	Wilkins.	2008.	p.	161.
ISBN	9780781768412.	^	"Scurvy".	nhs.uk.	25	October	2017.	Archived	from	the	original	on	6	July	2019.	Retrieved	25	June	2019.	^	Bradley	S,	Buckler	MD,	Anjali	Parish	MD	(2018-08-27).	"Scurvy".	EMedicine.	Archived	from	the	original	on	12	February	2010.	^	"Scurvy:	Rediscovering	a	Forgotten	Disease".	National	Library	of	Medicine.	^	Hippocrates
described	symptoms	of	scurvy	in	book	2	of	his	Prorrheticorum	and	in	his	Liber	de	internis	affectionibus.	(Cited	by	James	Lind,	A	Treatise	on	the	Scurvy,	3rd	ed.	(London,	England:	G.	Pearch	and	W.	Woodfall,	1772),	page	285	Archived	1	January	2016	at	the	Wayback	Machine)	Symptoms	of	scurvy	were	also	described	by:	(i)	Pliny,	in	Naturalis	historiae,
book	3,	chapter	49;	and	(ii)	Strabo,	in	Geographicorum,	book	16.	(Cited	by	John	Ashhurst,	ed.,	The	International	Encyclopedia	of	Surgery,	vol.	1	(New	York,	New	York:	William	Wood	and	Co.,	1881),	page	278	Archived	5	May	2016	at	the	Wayback	Machine)	^	Stone,	Irwin	(1966).	"On	the	genetic	etiology	of	scurvy".	Acta	Geneticae	Medicae	et
Gemellologiae	(Roma).	15	(4):	345–50.	doi:10.1017/s1120962300014931.	PMID	5971711.	S2CID	32103456.	Archived	from	the	original	on	10	February	2008.	^	Pickersgill,	Barbara	(2005).	Prance,	Ghillean;	Nesbitt,	Mark	(eds.).	The	Cultural	History	of	Plants.	Routledge.	pp.	163–164.	ISBN	0415927463.	^	Compare:	Torck,	Mathieu	(2009).	"Of	junks
and	compasses:	Food	Supplies	of	pre-modern	Chinese	Seamen".	Avoiding	the	Dire	Straits:	An	Inquiry	Into	Food	Provisions	and	Scurvy	in	the	Maritime	and	Military	History	of	China	and	Wider	East	Asia.	Volume	5	of	East	Asian	economic	and	socio-cultural	studies:	East	Asian	maritime	history,	ISSN	1860-1812.	Wiesbaden:	Otto	Harrassowitz	Verlag.
p.	127.	ISBN	9783447058728.	Retrieved	31	March	2024.	Unfortunately,	[Faxian's	biography]	does	not	mention	the	nature	of	the	provisions	consumed	aboard	these	ships	in	the	Indian	Ocean,	or	how	they	were	stored	and	preserved.	^	Cegłowski	2010.	^	a	b	c	d	e	Maciej	Cegłowski,	2010-03-06,	"Scott	and	Scurvy"	Archived	2015-10-19	at	the	Wayback
Machine.	Retrieved	2016-05-31.	^	Crosta,	Peter	(November	15,	2023).	"Everything	you	need	to	know	about	scurvy".	Medical	News	Today.	Retrieved	25	March	2025.	^	Hess,	Alfred	(31	December	2016)	[1920].	Scurvy	Past	and	Present.	CreateSpace	Independent	Publishing	Platform.	ISBN	9781540659040.	Retrieved	15	March	2024.	An	interesting
early	description	of	scurvy,	and	one	which	is	quite	convincing,	is	that	of	de	Joinville,	who	accompanied	the	Crusaders	in	their	invasion	of	Egypt	under	St.	Lewis,	about	the	middle	of	the	thirteenth	century.	[...]	It	is	probable	that	scurvy	existed	in	the	northern	parts	of	Europe	and	Asia	ever	since	they	were	settled	by	man.	^	As	they	sailed	farther	up	the
east	coast	of	Africa,	they	met	local	traders,	who	traded	them	fresh	oranges.	Within	6	days	of	eating	the	oranges,	da	Gama's	crew	recovered	fully	and	he	noted,	"It	pleased	God	in	his	mercy	that ...	all	our	sick	recovered	their	health	for	the	air	of	the	place	is	very	good."	Infantile	Scurvy:	A	Historical	Perspective	Archived	4	September	2015	at	the
Wayback	Machine,	Kumaravel	Rajakumar,	MD	^	"Relação	do	Piloto	Anônimo",	narrativa	publicada	em	1507	sobre	a	viagem	de	Pedro	Álvares	Cabral	às	Índias,	indicava	que	os	"refrescos"	oferecidos	aos	portugueses	pelo	rei	de	Melinde	eram	o	remédio	eficaz	contra	a	doença	(Nava,	2004).	A	medicina	nas	caravelas	-	Século	XV	Archived	4	September
2015	at	the	Wayback	Machine,	Cristina	B.	F.	M.	Gurgel	I;	Rachel	Lewinsohn	II,	Marujos,	Alimentação	e	Higiene	a	Bordo	^	On	returning,	Lopes'	ship	had	left	him	on	St	Helena,	where	with	admirable	sagacity	and	industry	he	planted	vegetables	and	nurseries	with	which	passing	ships	were	marvellously	sustained.	[...]	There	were	'wild	groves'	of
oranges,	lemons,	and	other	fruits	that	ripened	all	the	year	round,	large	pomegranates	and	figs.	Santa	Helena,	A	Forgotten	Portuguese	Discovery	Archived	29	May	2011	at	the	Wayback	Machine,	Harold	Livermore	–	Estudos	em	Homenagem	a	Luis	Antonio	de	Oliveira	Ramos,	Faculdade	de	Letras	da	Universidade	do	Porto,	2004,	p.	630-631	^	Logo	que
chegámos	mandou-nos	El	Rey	visitar	e	ao	mesmo	tempo	um	refresco	de	carneiros,	galinhas,	patos,	limões	e	laranjas,	as	melhores	que	há	no	mundo,	e	com	ellas	sararam	de	escorbuto	alguns	doentes	que	tinhamos	connosco	in	Portuguese,	in	Pedro	Álvares	Cabral,	Metzer	Leone	Editorial	Aster,	Lisbon,	p.244	^	Germano	de	Sousa	(2013)	História	da
Medicina	Portuguesa	Durante	a	Expansão,	Círculo	de	Leitores,	Lisbon,	p.129	^	Contudo,	tais	narrativas	não	impediram	que	novas	tragédias	causadas	pelo	escorbuto	assolassem	os	navegantes,	seja	pela	falta	de	comunicação	entre	os	viajantes	e	responsáveis	pela	sua	saúde,	ou	pela	impossibilidade	de	se	disponibilizar	de	frutas	frescas	durante	as
travessias	marítimas.	A	medicina	nas	caravelas	-	Século	XV	Archived	4	September	2015	at	the	Wayback	Machine,	Cristina	B.	F.	M.	Gurgel	I;	Rachel	Lewinsohn	II,	Marujos,	Alimentação	e	Higiene	a	Bordo	^	Jacques	Cartier's	Second	Voyage	Archived	12	February	2007	at	the	Wayback	Machine,	1535	Winter	&	Scurvy.	^	Martini	E	(2002).	"Jacques
Cartier	witnesses	a	treatment	for	scurvy".	Vesalius.	8	(1):	2–6.	PMID	12422875.	^	Durzan,	Don	J.	(2009).	"Arginine,	scurvy	and	Cartier's	"tree	of	life"".	Journal	of	Ethnobiology	and	Ethnomedicine.	5:	5.	doi:10.1186/1746-4269-5-5.	PMC	2647905.	PMID	19187550.	^	"El	descubrimiento	español	de	la	cura	del	escorbuto".	2018-02-27.	Archived	from	the
original	on	2018-02-28.	Retrieved	2018-02-27.	^	Brown,	Mervyn.	A	history	of	Madagascar.	p.	34.	^	Rogers,	Everett.	Diffusion	of	Innovations.	p.	7.	^	Drymon,	M.	M.	(2008).	Disguised	As	the	Devil:	How	Lyme	Disease	Created	Witches	and	Changed	History.	Wythe	Avenue	Press.	p.	114.	ISBN	978-0-615-20061-3.	Archived	from	the	original	on	15	May
2016.	^	Lamb,	Jonathan	(2001).	Preserving	the	self	in	the	south	seas,	1680–1840.	University	of	Chicago	Press.	p.	117.	ISBN	978-0-226-46849-5.	Archived	from	the	original	on	24	June	2016.	^	Kerr,	Gordon	(2009).	Timeline	of	Britain.	Canary	Press.	^	Argensola,	Bartolomé	Leonardo	de	(1609).	Conquista	de	las	Islas	Molucas.	Madrid:	Alonso	Martín.
Archived	from	the	original	on	2022-07-01.	Retrieved	2022-12-12.	^	Bown,	Stephen	R	(2003).	Scurvy:	How	a	Surgeon,	a	Mariner	and	a	Gentleman	Solved	the	Greatest	Medical	Mystery	of	the	Age	of	Sail.	New	York:	Viking.	ISBN	978-0-312-31391-3.	^	"SCURVY	and	its	prevention	and	control	in	major	emergencies"	(PDF).	Unhcr.org.	Archived	(PDF)	from
the	original	on	12	July	2018.	Retrieved	5	March	2022.	^	"Cure	for	Scurvy	discovered	by	a	woman".	The	Daily	Telegraph.	5	March	2009.	Archived	from	the	original	on	10	March	2009.	^	Bartholomew,	Michael	(2002).	"James	Lind	and	scurvy:	A	revaluation".	Journal	for	Maritime	Research.	4	(1):	1–14.	doi:10.1080/21533369.2002.9668317.
PMID	20355298.	S2CID	42109340.	^	Johann	Friedrich	Bachstrom,	Observationes	circa	scorbutum	[Observations	on	scurvy]	(Leiden	("Lugdunum	Batavorum"),	Netherlands:	Conrad	Wishof,	1734)	p.	16.	From	page	16:	Archived	1	January	2016	at	the	Wayback	Machine	"...	sed	ex	nostra	causa	optime	explicatur,	quae	est	absentia,	carentia	&	abstinentia
a	vegetabilibus	recentibus,	..."	(...	but	[this	misfortune]	is	explained	very	well	by	our	[supposed]	cause,	which	is	the	absence	of,	lack	of,	and	abstinence	from	fresh	vegetables,	...)	^	"The	Blood	of	Nelson"	by	Glenn	Barnett	—	Military	History	—	Oct	2006.	^	a	b	c	James	Lind	(1772).	A	Treatise	on	the	Scurvy:	In	Three	Parts,	Containing	an	Inquiry	Into	the
Nature,	Causes,	an	Cure,	of	that	Disease,	Together	with	a	Critical	and	Chronological	View	of	what	Has	Been	Published	on	the	Subject.	S.	Crowder	(and	six	others).	p.	149.	(Also	archived	second	edition	(1757))	^	Baron,	Jeremy	Hugh	(2009).	"Sailors'	scurvy	before	and	after	James	Lind	-	a	reassessment".	Nutrition	Reviews.	67	(6):	315–332.
doi:10.1111/j.1753-4887.2009.00205.x.	PMID	19519673.	^	Lind	1753.	^	Bartholomew,	M.	(January	2002).	"James	Lind	and	Scurvy:	a	Revaluation".	Journal	for	Maritime	Research.	4:	1–14.	doi:10.1080/21533369.2002.9668317.	PMID	20355298.	S2CID	42109340.	^	"Captain	Cook	and	the	Scourge	of	Scurvy	Archived	21	February	2011	at	the	Wayback
Machine"	BBC	–	History	^	A.	S.	Turberville	(2006).	"Johnson's	England:	An	Account	of	the	Life	&	Manners	of	His	Age".	ISBN	READ	BOOKS.	p.53.	ISBN	1-4067-2726-1	^	Vale	and	Edwards	(2011).	Physician	to	the	Fleet;	the	Life	and	Times	of	Thomas	Trotter	1760-1832.	Woodbridge:	The	Boydell	Press.	pp.	29–33.	ISBN	978-1-84383-604-9.	^	Stubbs,	B.
J.	(2003).	"Captain	Cook's	Beer;	the	anti-scorbutic	effects	of	malt	and	beer	in	late	18th	century	sea	voyages".	Asia	and	Pacific	Journal	of	Clinical	Nutrition.	12	(2):	129–37.	PMID	12810402.	^	Fernandez-Armesto,	Felipe	(2006).	Pathfinders:	A	Global	History	of	Exploration.	W.W.	Norton	&	Company.	p.	297.	ISBN	978-0-393-06259-5.	^	"BBC	-	History	-
British	History	in	depth:	Captain	Cook	and	the	Scourge	of	Scurvy".	Bbc.co.uk.	Archived	from	the	original	on	3	March	2009.	Retrieved	5	March	2022.	^	Fernandez-Armesto,	Felipe	(2006).	Pathfinders:	A	Global	History	of	Exploration.	W.W.	Norton	&	Company.	pp.	297–298.	ISBN	978-0-393-06259-5.	^	Blane,	Gilbert	(1785).	Observations	on	the	diseases
incident	to	seamen.	London:	Joseph	Cooper;	Edinburgh:	William	Creech	^	Thomas	Trotter;	Francis	Milman	(1786).	Observations	on	the	Scurvy:	With	a	Review	of	the	Theories	Lately	Advanced	on	that	Disease;	and	the	Opinions	of	Dr.	Milman	Refuted	from	Practice.	Charles	Elliott	and	G.G.J.	and	J.	Robinson,	London.	^	Vale,	Brian	(2008).	"The	Conquest
of	Scurvy	in	the	Royal	Navy	1793–1800:	a	Challenge	to	Current	Orthodoxy".	The	Mariner's	Mirror.	94	(2):	160–175.	doi:10.1080/00253359.2008.10657052.	S2CID	162207993.	^	"Watch	out	for	spring	fever!".	Knoxville	Pediatric	Associates.	11	April	2018.	Archived	from	the	original	on	21	May	2022.	Retrieved	20	March	2022.	^	Larrey	is	quoted	in
French	by	Dr.	Béraud,	Études	Hygiéniques	de	la	chair	de	cheval	comme	aliment	Archived	4	March	2016	at	the	Wayback	Machine,	Musée	des	Familles	(1841-42).	^	Merchant	Shipping	Act	1867	.	UK.	Aug	20,	1867.	section	4.5	–	via	Wikisource.{{citation}}:	CS1	maint:	location	missing	publisher	(link)	^	Simpson,	J.;	Weiner,	E.	(1989).	The	Oxford
English	Dictionary.	Oxford	University	Press.	^	Mabey,	Richard	(1972).	Food	for	free.	Collins.	pp.	93,	94.	ISBN	978-0-00-724768-4.	^	Armston-Sheret,	Edward	(2019-09-01).	""A	Good	Advertisement	for	Teetotalers":	Polar	Explorers	and	Debates	over	the	Health	Effects	of	Alcohol,	1875–1904".	The	Social	History	of	Alcohol	and	Drugs.	33	(2):	257–285.
doi:10.1086/705337.	ISSN	1930-8418.	^	Armston-Sheret,	Edward	(2019-07-01).	"Tainted	bodies:	scurvy,	bad	food	and	the	reputation	of	the	British	National	Antarctic	Expedition,	1901–1904".	Journal	of	Historical	Geography.	65:	19–28.	doi:10.1016/j.jhg.2019.05.006.	ISSN	0305-7488.	S2CID	202357562.	^	Whitney,	Stephen	(1985).	Western	Forests
(The	Audubon	Society	Nature	Guides).	New	York:	Knopf.	p.	589.	ISBN	0-394-73127-1.	^	Scott,	Robert	F.	(1905).	The	Voyage	of	the	Discovery.	London:	Smith,	Elder	&	Co.	p.	550.	I	understand	that	scurvy	is	now	believed	to	be	ptomaine	poisoning	^	Scott,	Robert	F.	(1905).	The	Voyage	of	the	Discovery.	London:	Smith,	Elder	&	Co.	p.	556.	[no]	party
wintering	in	the	Antarctic	Regions	will	have	great	difficulty	in	providing	themselves	with	fresh	food;	and,	as	we	have	proved,	where	such	conditions	exist	there	need	be	no	fear	of	the	dreaded	word	'scurvy'.	^	Armston-Sheret,	Edward	(2019-07-01).	"Tainted	bodies:	scurvy,	bad	food	and	the	reputation	of	the	British	National	Antarctic	Expedition,	1901–
1904".	Journal	of	Historical	Geography.	65:	19–28.	doi:10.1016/j.jhg.2019.05.006.	ISSN	0305-7488.	S2CID	202357562.	^	Norum	KR,	Grav	HJ	(June	2002).	"Axel	Holst	and	Theodor	Frølich--pioneers	in	the	combat	of	scurvy".	Journal	of	the	Norwegian	Medical	Association.	122	(17):	1686–7.	PMID	12555613.	^	Wilson,	Nick;	Ngheim,	Nhung;	Summers,
Jennifer;	Carter,	Mary-Ann;	Harper,	Glyn;	Wilson,	Nicholas	(2013).	"A	nutritional	analysis	of	New	Zealand	Military	food	rations	at	Gallipoli	in	1915:	likely	contribution	to	scurvy	and	other	nutrient	deficiency	disorders".	New	Zealand	Medical	Journal.	126	(1373):	12–29.	PMID	23797073.	^	McClellan	Walter	S.,	Du	Bois	Eugene	F.	(1930).	"Prolonged
meat	diet	experiment"	(PDF).	J	Biol	Chem.	87:	651–668.	doi:10.1016/S0021-9258(18)76842-7.	Archived	(PDF)	from	the	original	on	1	January	2016.	^	Carpenter,	Kenneth	J.	(22	June	2004).	"The	Nobel	Prize	and	the	Discovery	of	Vitamins".	nobelprize.org.	Nobel	Foundation.	Archived	from	the	original	on	24	February	2008.	Retrieved	2008-01-25.	^	"The
Albert	Szent-Gyorgyi	Papers	Szeged,	1931-1947:	Vitamin	C,	Muscles,	and	WWII".	nlm.nih.gov.	U.S.	National	Library	of	Medicine.	Archived	from	the	original	on	24	October	2007.	Retrieved	2008-01-25.	^	Pope,	Michael;	Elder,	Joshua	(2023).	"Scurvy:	An	elusive	diagnosis".	Clinical	Case	Reports.	11	(6).	doi:10.1002/ccr3.7418.	PMC	10225610.	^
Khonsari,	H;	Grandière-Perez,	L;	Caumes,	E	(November	2005).	"[Scurvy,	a	re-emerging	disease]".	La	Revue	de	Médecine	Interne.	26	(11):	885–90.	doi:10.1016/j.revmed.2005.03.007.	PMID	15949874.	^	Mason,	JB	(July	2002).	"Lessons	on	nutrition	of	displaced	people".	The	Journal	of	Nutrition.	132	(7):	2096S	–	2103S.	doi:10.1093/jn/132.7.2096s.
PMID	12097702.	^	"Surprise	scurvy	cases	suggest	nutrient	deficiencies,	even	amongst	the	obese".	Westmead	Institute	for	Medical	Research.	28	November	2016.	Archived	from	the	original	on	23	August	2017.	Retrieved	2017-08-23.	^	Reikersdorfer,	Kristen	N.;	Singh,	Aaron;	Young,	Jason	D.;	Batty,	Miles	B.;	Steele,	Amy	E.;	Yuen,	Leslie	C.;	Momtaz,
David	A.;	Weissert,	Joleen	N.;	Liu,	David	S.;	Hogue,	Grant	D.	(2024-07-01).	"The	Troubling	Rise	of	Scurvy:	A	Review	and	National	Analysis	of	Incidence,	Associated	Risk	Factors,	and	Clinical	Manifestations".	Journal	of	the	American	Academy	of	Orthopaedic	Surgeons.	Global	Research	&	Reviews.	8	(7):	e24.00162.	doi:10.5435/JAAOSGlobal-D-24-00162.
ISSN	2474-7661.	PMC	11251681.	PMID	39018570.	^	Kinlin,	Laura	M.;	Weinstein,	Michael	(November	2023).	"Scurvy:	old	disease,	new	lessons".	Paediatrics	and	International	Child	Health.	43	(4):	83–94.	doi:10.1080/20469047.2023.2262787.	ISSN	2046-9055.	PMID	37795755.	^	Kothari,	Priya;	Tate,	Anupama;	Adewumi,	Abimbola;	Kinlin,	Laura	M.;
Ritwik,	Priyanshi	(May	2020).	"The	risk	for	scurvy	in	children	with	neurodevelopmental	disorders".	Special	Care	in	Dentistry.	40	(3):	251–259.	doi:10.1111/scd.12459.	ISSN	1754-4505.	PMID	32330999.	^	Sharp,	William	G.;	Berry,	Rashelle	C.;	Burrell,	Lindsey;	Scahill,	Lawrence;	McElhanon,	Barbara	O.	(2020).	"Scurvy	as	a	Sequela	of	Avoidant-
Restrictive	Food	Intake	Disorder	in	Autism:	A	Systematic	Review".	Journal	of	Developmental	and	Behavioral	Pediatrics.	41	(5):	397–405.	doi:10.1097/DBP.0000000000000782.	ISSN	1536-7312.	PMID	32044868.	^	a	b	Pemberton,	J.	(2006).	"Medical	experiments	carried	out	in	Sheffield	on	conscientious	objectors	to	military	service	during	the	1939–45
war".	International	Journal	of	Epidemiology.	35	(3):	556–558.	doi:10.1093/ije/dyl020.	PMID	16510534.	^	a	b	Hodges,	R.	E.;	Baker,	E.	M.;	Hood,	J.;	Sauberlich,	H.	E.;	March,	S.	C.	(1969).	"Experimental	Scurvy	in	Man".	American	Journal	of	Clinical	Nutrition.	22	(5):	535–548.	doi:10.1093/ajcn/22.5.535.	PMID	4977512.	^	Miller	RE,	Fowler	ME	(July	31,
2014).	Fowler's	Zoo	and	Wild	Animal	Medicine,	Volume	8.	Elsevier	Health	Sciences.	p.	389.	ISBN	9781455773992.	Archived	from	the	original	on	December	7,	2016.	Retrieved	June	2,	2016.	^	Cueto	GR,	Allekotte	R,	Kravetz	FO	(2000).	"[Scurvy	in	capybaras	bred	in	captivity	in	Argentine.]".	Journal	of	Wildlife	Diseases.	36	(1):	97–101.	doi:10.7589/0090-
3558-36.1.97.	PMID	10682750.	S2CID	6491859.	^	"Vitamin	C".	Food	Standards	Agency	(UK).	Archived	from	the	original	on	1	July	2006.	Retrieved	2007-02-19.	^	"Vitamin	C".	University	of	Maryland	Medical	Center.	January	2007.	Archived	from	the	original	on	12	April	2008.	Retrieved	2008-03-31.	^	Higdon,	Jane	(31	January	2006).	"Vitamin	C".
Oregon	State	University,	Micronutrient	Information	Center.	Archived	from	the	original	on	6	March	2007.	Retrieved	2007-03-07.	^	Nishikimi	M,	Yagi	K	(December	1991).	"Molecular	basis	for	the	deficiency	in	humans	of	gulonolactone	oxidase,	a	key	enzyme	for	ascorbic	acid	biosynthesis".	The	American	Journal	of	Clinical	Nutrition.	54	(6	Suppl):	1203S
–	1208S.	doi:10.1093/ajcn/54.6.1203s.	PMID	1962571.	^	Nishikimi	M,	Kawai	T,	Yagi	K	(October	1992).	"Guinea	pigs	possess	a	highly	mutated	gene	for	L-gulono-gamma-lactone	oxidase,	the	key	enzyme	for	L-ascorbic	acid	biosynthesis	missing	in	this	species".	The	Journal	of	Biological	Chemistry.	267	(30):	21967–72.	doi:10.1016/S0021-9258(19)36707-
9.	PMID	1400507.	^	Ohta	Y,	Nishikimi	M	(October	1999).	"Random	nucleotide	substitutions	in	primate	nonfunctional	gene	for	L-gulono-gamma-lactone	oxidase,	the	missing	enzyme	in	L-ascorbic	acid	biosynthesis".	Biochimica	et	Biophysica	Acta	(BBA)	-	General	Subjects.	1472	(1–2):	408–11.	doi:10.1016/S0304-4165(99)00123-3.	PMID	10572964.	^
Evans	PR	(December	1983).	"Infantile	scurvy:	the	centenary	of	Barlow's	disease".	British	Medical	Journal	(Clinical	Research	Ed.).	287	(6408):	1862–3.	doi:10.1136/bmj.287.6408.1862.	PMC	1550031.	PMID	6423046.	^	Carpenter,	Kenneth	J.	(1988).	The	History	of	Scurvy	and	Vitamin	C.	Cambridge	University	Press.	p.	172.	ISBN	978-0-521-34773-0.	^
Barlow	JB,	Bosman	CK	(February	1966).	"Aneurysmal	protrusion	of	the	posterior	leaflet	of	the	mitral	valve.	An	auscultatory-electrocardiographic	syndrome".	American	Heart	Journal.	71	(2):	166–78.	doi:10.1016/0002-8703(66)90179-7.	PMID	4159172.	Lind,	James	(1772)	[1753].	A	Treatise	on	the	Scurvy:	In	Three	Parts,	Containing	an	Inquiry	Into	the
Nature,	Causes,	and	Cure,	of	that	Disease,	Together	with	a	Critical	and	Chronological	View	of	what	Has	Been	Published	on	the	Subject	(3rd	ed.).	S.	Crowder	(and	six	others).	p.	149.	Carpenter,	K.J.	(1986).	The	History	of	Scurvy	and	Vitamin	C.	Cambridge.	Cegłowski,	Maciej	(7	March	2010).	"Scott	and	Scurvy".	IdleWords.com.	Archived	from	the
original	on	10	March	2010.	Retrieved	10	March	2010.	Chisholm,	Hugh,	ed.	(1911).	"Scurvy"	.	Encyclopædia	Britannica.	Vol.	24	(11th	ed.).	Cambridge	University	Press.	p.	533.	Vale,	B.;	Edwards,	G.	(2011).	Physician	to	the	Fleet:	The	Life	and	Times	of	Thomas	Trotter	1760-1832.	Boydell.	Wikimedia	Commons	has	media	related	to	Scurvy.	Look	up
scurvy	in	Wiktionary,	the	free	dictionary.	Retrieved	from	"	Vitamins	are	a	group	of	substances	needed	in	small	amounts	by	the	body	to	maintain	health.	Vitamin	C	is	also	called	ascorbic	acid.	It	cannot	be	made	by	the	human	body	and	so	is	an	essential	component	of	your	diet.	Vitamin	C	is	needed	to	make	a	substance	called	collagen	which	is	required
for	the	health	and	repair	of	various	tissues	in	the	body,	including:Skin.Bone.Cartilage.Ligaments	and	tendons.Blood	vessel	walls.Teeth.Foods	rich	in	vitamin	CThere	are	various	foods	that	are	rich	in	vitamin	C,	including:Citrus	fruits	like	oranges,	grapefruit,	limes	and	lemons.Berries	such	as	blackcurrants,	strawberries,	raspberries,	blueberries	and
cranberries.Cantaloupe	melon	and	watermelon.Kiwi	fruit.Vegetables	such	as	spinach,	green	and	red	peppers,	tomatoes,	cauliflower,	cabbage,	broccoli,	Brussels	sprouts	and	potatoes.Certain	foods	such	as	cereals	are	fortified	with	vitamin	C	in	the	UK	(and	many	other	countries),	which	means	that	they	have	vitamin	C	added	to	them.	Vitamin	C	is	also
found	in	fresh	milk,	fish	and	offal	such	as	liver	and	kidney.Most	vitamin	C	in	the	human	diet	is	from	fruit	and	vegetables.	Cooking	fruit	and	vegetables	reduces	their	vitamin	C	content	by	around	a	third.The	recommended	daily	intake	of	vitamin	C	in	the	diet	depends	on	age	and	sex.	Recommendations	may	vary	in	different	countries.	Pregnant	and
breastfeeding	women	also	need	higher	amounts	of	vitamin	C	in	their	diet.Children	aged	1-10	years	need	30	mg	of	vitamin	C	per	day.Children	aged	11-14	years	need	35	mg	of	vitamin	C	per	day.Children	over	the	age	of	15	years	and	adults	need	40	mg	per	day.Deficiency,	or	a	lack,	of	vitamin	C	in	your	body	happens	because	of	insufficient	amounts	of
vitamin	C	in	your	diet.	Over	time,	a	lack	of	vitamin	C	means	that	new	collagen	cannot	be	formed.This	causes	various	tissues	in	your	body	to	start	to	break	down	and	the	health	and	repair	of	your	body	to	become	affected.	Persistent	(chronic)	vitamin	C	deficiency,	usually	over	a	period	of	around	three	months	or	more,	can	lead	to	an	illness	known	as
scurvy.Scurvy	due	to	vitamin	C	deficiency	is	rare	in	the	UK.	It	is	more	common	in	poorer	countries	where	malnutrition	is	more	common.	There	are	studies	to	show	it	is	increasing	in	the	United	States	amongst	people	reliant	on	fast	food	restaurants.There	are	certain	groups	of	people	who	are	more	at	risk	of	vitamin	C	deficiency.	They	include:People
dependent	on	drugs	and/or	alcohol	who	may	not	have	a	healthy,	balanced	diet.People	who	go	on	very	restrictive	diets.People	living	on	a	low	income	who	tend	not	to	buy	foods	with	a	high	vitamin	C	content.People	with	a	medical	condition	that	affects	the	body's	ability	to	digest	and	absorb	food,	such	as	Crohn's	disease	and	ulcerative	colitis.Older	people
or	neuro-atypical	people	who	may	eat	a	less	varied	diet.Smokers.	Smoking	affects	the	absorption	of	vitamin	C	from	foods	and	also	vitamin	C	is	used	up	in	the	body	more	quickly	in	those	who	smoke.Pregnant	and	breastfeeding	women	because	they	need	higher	amounts	of	vitamin	C.Early	symptomsThe	first	symptoms	of	vitamin	C	deficiency	tend	to
be:Tiredness	and	weakness.Muscle	and	joint	pains.Easy	bruising.Spots	that	look	like	tiny,	red-blue	bruises	on	the	skin.Other	symptomsDry	skin.Splitting	hair.Swelling	and	discoloration	of	the	gums.Sudden	and	unexpected	bleeding	from	the	gums.Nosebleeds.Poor	healing	of	wounds.Problems	fighting	infections.Bleeding	into	joints,	causing	severe	joint
pains.Changes	in	the	bones.Tooth	loss.Weight	loss.If	not	diagnosed	and	treated,	vitamin	C	deficiency	can	also	lead	to	shortness	of	breath,	nerve	problems,	high	temperature	(fever)	and	fits	(convulsions).	Bleeding	inside	the	brain	and	around	the	heart	can	cause	death	in	some	people	with	untreated	vitamin	C	deficiency.	However,	this	is	extremely
rare.Vitamin	C	blood	tests	are	almost	never	done	on	the	NHS.	Most	specialists	advise	that	they	are	very	difficult	to	interpret	and	rarely	useful.	There	are	private	providers	who	advise	vitamin	C	blood	tests	but	they	are	expensive	and	it	is	unlikely	that	they	are	of	benefit.People	who	eat	a	balanced	diet	with	fruit	and	vegetables	are	unlikely	to	be
deficient	in	vitamin	C.The	symptoms	of	vitamin	C	deficiency	are	often	similar	to	other	micro-nutrient	deficiencies	so	sometimes	blood	tests	will	be	suggested	to	check	for	other	deficiencies	in	the	diet.	Vitamin	C	is	also	needed	for	the	absorption	of	iron	from	food.	Therefore,	iron	deficiency	often	occurs	in	people	who	are	deficient	in	vitamin	C.X-rays	or
scans	to	look	at	your	bones	may	also	be	suggested	because	specific	changes	to	the	bones,	including	'thinning'	of	the	bones,	are	often	seen	in	someone	with	vitamin	C	deficiency.The	treatment	for	vitamin	C	deficiency	is	to	replace	the	vitamin	C	that	is	lacking	in	the	diet.	This	can	be	achieved	by	taking	vitamin	C	supplements	and	by	eating	a	diet	rich	in
vitamin	C.After	a	period	of	time,	vitamin	C	supplements	can	usually	be	stopped.	However,	it	is	important	to	continue	to	eat	a	diet	rich	in	vitamin	C	after	the	supplements	are	stopped.	This	will	help	to	avoid	becoming	deficient	in	vitamin	C	again.People	with	vitamin	C	deficiency	usually	make	a	full	recovery.	Once	treatment	to	replace	vitamin	C	is
started,	symptoms	usually	quickly	improve	within	days	or	weeks.Vitamin	C	deficiency	can	be	prevented	by	ensuring	a	healthy,	balanced	diet	that	contains	plenty	of	fruit	and	vegetables,	including	those	high	in	vitamin	C	that	are	listed	above.	As	a	rough	guide,	the	amount	of	vitamin	C	needed	daily	by	an	adult	is	equivalent	to	that	provided	by	one	large
orange.Taking	supplements	can	help	if	someone	has	a	poor	diet	but	taking	too	much	vitamin	C	(more	than	1000	mg	a	day)	can	be	harmful,	causing	abdominal	pains	and	diarrhoea.	Scurvy	is	a	disease	caused	by	a	significant	lack	of	vitamin	C	in	your	diet.	The	medical	definition	of	scurvy	is	severe	vitamin	C	(ascorbic	acid)	deficiency.Vitamin	C	deficiency
can	occur	due	to	a	diet	low	in	vitamin	C.	But	a	deficiency	severe	enough	to	cause	scurvy	is	rare	in	the	U.S.	because	most	people	get	enough	of	the	nutrient	in	their	diet.	The	condition	is	a	problem	in	countries	around	the	world	where	people	are	malnourished.What	is	vitamin	C?Vitamin	C	(ascorbic	acid)	is	a	very	important	nutrient	for	your	body.	It’s
responsible	for	the	development,	growth	and	healing	of	your	skin,	bones	and	connective	tissue.	In	addition,	you	need	vitamin	C	for	your	blood	vessels	to	function	properly.	Vitamin	C	helps	maintain	your	teeth	and	gums.	It	helps	your	body	absorb	iron,	which	it	needs	to	make	red	blood	cells.	Vitamin	C	also	helps	heal	burns	and	other	wounds.Vitamin	C
is	an	antioxidant,	meaning	it	protects	your	cells	against	damage	from	free	radicals.	Free	radicals	are	byproducts	of	normal	cell	activity	which	participate	in	chemical	reactions	within	cells.	Some	of	these	reactions	can	cause	damage	over	your	lifetime.Who	does	scurvy	affect?In	the	U.S.,	scurvy	most	commonly	affects	babies,	children	and	older	adults
who	don’t	get	enough	vitamin	C	in	their	diet.	Risk	factors	for	developing	the	condition	include:Not	having	access	to	fresh	fruits	or	vegetables.Eating	very	little	due	to	medical	treatments	that	make	you	feel	sick	(such	as	chemotherapy)	or	an	eating	disorder	(such	as	anorexia).Smoking,	which	reduces	the	amount	of	vitamin	C	your	body	absorbs	from
food.Having	a	drug	or	alcohol	dependency	that	affects	your	diet.Having	a	poor	diet	during	your	pregnancy	or	while	breastfeeding.Having	a	restrictive	diet	or	food	allergies.Other	health	conditions	such	as	type	1	diabetes	and	inflammatory	bowel	disease.How	common	is	scurvy?The	rates	of	vitamin	C	deficiency	around	the	world	vary.	In	the	U.S.,	7.1%
of	people	may	develop	a	deficiency.	In	north	India,	the	rate	is	73.9%.	However,	severe	deficiency	(scurvy)	is	rare.	Scurvy	is	a	disease	caused	by	a	significant	lack	of	vitamin	C	in	your	diet.	The	medical	definition	of	scurvy	is	severe	vitamin	C	(ascorbic	acid)	deficiency.Vitamin	C	deficiency	can	occur	due	to	a	diet	low	in	vitamin	C.	But	a	deficiency	severe
enough	to	cause	scurvy	is	rare	in	the	U.S.	because	most	people	get	enough	of	the	nutrient	in	their	diet.	The	condition	is	a	problem	in	countries	around	the	world	where	people	are	malnourished.What	is	vitamin	C?Vitamin	C	(ascorbic	acid)	is	a	very	important	nutrient	for	your	body.	It’s	responsible	for	the	development,	growth	and	healing	of	your	skin,
bones	and	connective	tissue.	In	addition,	you	need	vitamin	C	for	your	blood	vessels	to	function	properly.	Vitamin	C	helps	maintain	your	teeth	and	gums.	It	helps	your	body	absorb	iron,	which	it	needs	to	make	red	blood	cells.	Vitamin	C	also	helps	heal	burns	and	other	wounds.Vitamin	C	is	an	antioxidant,	meaning	it	protects	your	cells	against	damage
from	free	radicals.	Free	radicals	are	byproducts	of	normal	cell	activity	which	participate	in	chemical	reactions	within	cells.	Some	of	these	reactions	can	cause	damage	over	your	lifetime.Who	does	scurvy	affect?In	the	U.S.,	scurvy	most	commonly	affects	babies,	children	and	older	adults	who	don’t	get	enough	vitamin	C	in	their	diet.	Risk	factors	for
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vitamin	C	for	your	blood	vessels	to	function	properly.	Vitamin	C	helps	maintain	your	teeth	and	gums.	It	helps	your	body	absorb	iron,	which	it	needs	to	make	red	blood	cells.	Vitamin	C	also	helps	heal	burns	and	other	wounds.Vitamin	C	is	an	antioxidant,	meaning	it	protects	your	cells	against	damage	from	free	radicals.	Free	radicals	are	byproducts	of
normal	cell	activity	which	participate	in	chemical	reactions	within	cells.	Some	of	these	reactions	can	cause	damage	over	your	lifetime.Who	does	scurvy	affect?In	the	U.S.,	scurvy	most	commonly	affects	babies,	children	and	older	adults	who	don’t	get	enough	vitamin	C	in	their	diet.	Risk	factors	for	developing	the	condition	include:Not	having	access	to
fresh	fruits	or	vegetables.Eating	very	little	due	to	medical	treatments	that	make	you	feel	sick	(such	as	chemotherapy)	or	an	eating	disorder	(such	as	anorexia).Smoking,	which	reduces	the	amount	of	vitamin	C	your	body	absorbs	from	food.Having	a	drug	or	alcohol	dependency	that	affects	your	diet.Having	a	poor	diet	during	your	pregnancy	or	while



breastfeeding.Having	a	restrictive	diet	or	food	allergies.Other	health	conditions	such	as	type	1	diabetes	and	inflammatory	bowel	disease.How	common	is	scurvy?The	rates	of	vitamin	C	deficiency	around	the	world	vary.	In	the	U.S.,	7.1%	of	people	may	develop	a	deficiency.	In	north	India,	the	rate	is	73.9%.	However,	severe	deficiency	(scurvy)	is	rare.	In
countries	with	low	rates	of	food	insecurity,	vitamin	C	deficiency	can	occur	from	a	diet	low	in	vitamin	C,	but	severe	deficiency	(causing	scurvy)	is	uncommon.	Not	eating	enough	fresh	fruits	and	vegetables	can	cause	the	deficiency.People	feel	tired,	weak,	and	irritable.Severe	deficiency,	called	scurvy,	causes	bruising,	gum	and	dental	problems,	dry	hair
and	skin,	and	anemia.The	diagnosis	is	based	on	symptoms	and	sometimes	blood	tests.Increasing	consumption	of	fresh	fruits	and	vegetables	or	taking	vitamin	C	supplements	by	mouth	usually	corrects	the	deficiency.Vitamin	C	(ascorbic	acid)	is	essential	for	the	formation,	growth,	and	repair	of	bone,	skin,	and	connective	tissue	(which	binds	other	tissues
and	organs	together	and	includes	tendons,	ligaments,	and	blood	vessels).	It	is	also	essential	for	the	normal	function	of	blood	vessels.	Vitamin	C	helps	maintain	healthy	teeth	and	gums.	It	helps	the	body	absorb	iron,	which	is	needed	to	make	red	blood	cells.	Vitamin	C	also	helps	burns	and	wounds	heal.	Good	sources	of	vitamin	C	include	citrus	fruits,
tomatoes,	potatoes,	broccoli,	strawberries,	and	sweet	peppers.	(See	also	Vitamin	C	(ascorbic	acid)	is	essential	for	the	formation,	growth,	and	repair	of	bone,	skin,	and	connective	tissue	(which	binds	other	tissues	and	organs	together	and	includes	tendons,	ligaments,	and	blood	vessels).	It	is	also	essential	for	the	normal	function	of	blood	vessels.	Vitamin
C	helps	maintain	healthy	teeth	and	gums.	It	helps	the	body	absorb	iron,	which	is	needed	to	make	red	blood	cells.	Vitamin	C	also	helps	burns	and	wounds	heal.	Good	sources	of	vitamin	C	include	citrus	fruits,	tomatoes,	potatoes,	broccoli,	strawberries,	and	sweet	peppers.	(See	alsoOverview	of	Vitamins.)Like	vitamin	E,	vitamin	C	is	an	antioxidant:	It
protects	cells	against	damage	by	free	radicals,	which	are	by-products	of	normal	cell	activity	and	which	participate	in	chemical	reactions	within	cells.	Some	of	these	reactions	can	cause	damage	over	a	person's	lifetime.Adults	feel	tired,	weak,	and	irritable	if	their	diet	is	low	in	vitamin	C.	They	may	lose	weight	and	have	vague	muscle	and	joint	aches.The
symptoms	of	scurvy	develop	after	a	few	months	of	deficiency.	Bleeding	may	occur	under	the	skin	(particularly	around	hair	follicles	or	as	bruises),	around	the	gums,	and	into	the	joints.	The	gums	become	swollen,	purple,	and	spongy.	The	teeth	eventually	loosen.	The	hair	becomes	dry,	brittle,	and	coiled	(like	a	corkscrew),	and	the	skin	becomes	dry,
rough,	and	scaly.	Fluid	may	accumulate	in	the	legs.	Anemia	may	develop.	Infections	may	develop,	and	wounds	do	not	heal.	Infants	may	be	irritable,	have	pain	when	they	move,	and	lose	their	appetite.	Infants	do	not	gain	weight	as	they	normally	do.	In	infants	and	children,	bone	growth	is	impaired,	and	bleeding	and	anemia	may	occur.Vitamin	C
supplementsA	nutritious	diet	with	increased	consumption	of	fresh	fruits	and	vegetablesFor	scurvy,	high	doses	of	vitamin	C	supplementsScurvy	is	treated	with	high	doses	of	daily	vitamin	C	(ascorbic	acid)	supplements,	followed	by	a	nutritious	diet	that	supplies	1	to	2	times	the	daily	recommended	amount	of	vitamin	C.	The	diet	should	include	increased
consumption	of	fresh	fruits	and	vegetables.Scurvy	is	treated	with	high	doses	of	daily	vitamin	C	(ascorbic	acid)	supplements,	followed	by	a	nutritious	diet	that	supplies	1	to	2	times	the	daily	recommended	amount	of	vitamin	C.	The	diet	should	include	increased	consumption	of	fresh	fruits	and	vegetables.Most	symptoms	disappear	after	1	to	2	weeks.
Gum	problems	may	last	longer.Vitamin	C	deficiency	can	be	prevented	by	consuming	the	recommended	amounts	of	fresh	fruits	and	vegetables	or	by	taking	the	recommended	amount	of	vitamin	C	in	daily	supplements.	People	who	smoke	require	more.Test	your	KnowledgeTake	a	Quiz!	beginning	of	content	Vitamin	C	deficiency	happens	when	your	body
doesn't	get	enough	vitamin	C.	The	best	way	to	prevent	vitamin	C	deficiency	is	to	include	foods	that	contain	vitamin	C	in	your	diet.	Signs	of	vitamin	C	deficiency	include	a	tendency	to	bruise	or	bleed	easily,	bleeding	gums,	wobbly	teeth,	poor	wound	healing,	tiredness,	anaemia,	and	small	red	spots	on	the	skin.	Severe	vitamin	C	deficiency	is	called
scurvy.	If	you	meet	your	recommended	daily	intake	(RDI)	for	vitamin	C	you	are	unlikely	to	need	a	vitamin	C	supplement.	Vitamin	C	deficiency	happens	when	your	body	doesn't	get	enough	vitamin	C.	This	may	happen	if	you	don't	eat	enough	fruits	and	vegetables.	Vitamin	C	is	an	essential	vitamin,	it	helps	to	keep	you	healthy	and	your	body	functioning
well	Persistent	(chronic)	vitamin	C	deficiency	can	lead	to	an	illness	known	as	scurvy.	Read	about	vitamin	C	and	your	health	to	better	understand	how	vitamin	C	affects	your	body.	What	are	the	symptoms	of	vitamin	C	deficiency?	The	most	common	signs	of	vitamin	C	deficiency	are:	fatigue	(exhaustion)	anaemia	—	due	to	less	absorption	of	iron
Symptoms	of	severe	vitamin	C	deficiency	are:	bruising	or	bleeding	easily	bleeding	gums	and	wobbly	teeth	poor	wound	healing	skin	spots	—	due	to	bleeding	and	bruising	from	broken	blood	vessels	hair	loss	CHECK	YOUR	SYMPTOMS	—	Use	the	Symptom	Checker	and	find	out	if	you	need	to	seek	medical	help.	What	causes	vitamin	C	deficiency?	Vitamin
C	is	a	water-soluble	vitamin,	which	means	it	dissolves	in	water.	It's	absorbed	from	your	gastrointestinal	tract	directly	into	your	blood.	Vitamin	C	is	not	stored	in	your	body,	so	deficiency	can	happen	quickly.	Adults	who	eat	less	than	7	to	8mg	of	vitamin	C	a	day	are	at	risk	of	vitamin	C	deficiency.	The	Australian	Government	publishes	a	Recommended
Dietary	Intake	(RDI)	for	all	vitamins.	This	lists	the	amount	of	each	vitamin	you	should	try	to	eat	as	part	of	a	healthy	diet.	Am	I	at	risk	of	vitamin	C	deficiency?	You	may	be	more	at	risk	of	vitamin	C	deficiency	if	you:	don't	eat	enough	fruits	and	vegetables	smoke	abuse	drugs	or	alcohol	have	a	poor	diet	while	pregnant	or	breastfeeding	—	your	body	needs
more	vitamin	C	at	these	times	You	are	also	at	higher	risk	of	vitamin	C	deficiency	after	having	an	illness	or	surgery.	People	who	find	it	hard	to	eat	healthily	may	also	be	more	at	risk	of	vitamin	C	deficiency.	This	includes:	babies	children	older	adults	When	should	I	see	my	doctor?	If	you	think	you	are	getting	too	little	vitamin	C	in	your	diet,	speak	with
your	doctor.	FIND	A	HEALTH	SERVICE	—	The	Service	Finder	can	help	you	find	doctors,	pharmacies,	hospitals	and	other	health	services.	How	is	vitamin	C	deficiency	diagnosed?	Your	doctor	will	ask	you	about	your	symptoms	and	examine	you.	They	may	also	want	to	know	about	your	diet,	whether	you	drink	alcohol	and	if	you	smoke.	They	may	arrange
for	you	to	have	some	blood	tests.	Your	doctor	may	give	you	nutrition	advice	or	refer	you	to	an	accredited	dietitian.	How	is	vitamin	C	deficiency	treated?	Mild	cases	of	vitamin	C	deficiency	are	easily	treated	by	adding	some	vitamin	C	to	your	diet.	This	may	be	in	the	form	of	fresh	fruits	and	vegetables.	Your	doctor	may	suggest	that	you	take	a	vitamin	C
supplement	(ascorbic	acid)	until	you	feel	better.	However,	large	doses	are	not	needed	and	any	excess	vitamin	C	will	leave	your	body	in	your	urine	(wee).	Large	doses	of	vitamin	C	can	cause	kidney	stones.	The	Royal	Australian	College	of	General	Practitioners	(RACGP)	does	not	recommend	vitamin	C	infusions.	This	is	due	to	a	lack	of	good	evidence.
Your	doctor	may	want	to	see	you	again	after	3	months	to	see	if	the	treatment	has	worked.	Can	vitamin	C	deficiency	be	prevented?	Eating	a	healthy,	balanced	diet,	with	plenty	of	fruit	and	vegetables,	is	the	best	way	to	prevent	vitamin	C	deficiency.	Boiling	your	vegetables	can	lower	the	amount	of	vitamin	C	available	for	your	body.	This	is	because
vitamin	C	dissolves	in	water.	Instead,	try:	eating	more	fresh	fruit	and	vegetables	lightly	steaming	your	vegetables	roasting	your	vegetables	Complications	of	vitamin	C	deficiency	Vitamin	C	deficiency	can	lead	to	scurvy	(severe	deficiency).	Scurvy	can	be	life-threatening	if	it's	not	treated.	Resources	and	support	See	the	Australian	Guide	to	Healthy
Eating.	Health	Translations	has	information	about	fruit	and	vegetables	in	languages	other	than	English.	The	Dietitians	Australia	website	allows	you	to	search	for	an	Accredited	Practising	Dietitian.	You	can	also	call	the	healthdirect	helpline	on	1800	022	222	(known	as	NURSE-ON-CALL	in	Victoria).	A	registered	nurse	is	available	to	speak	with	24	hours
a	day,	7	days	a	week.	Learn	more	here	about	the	development	and	quality	assurance	of	healthdirect	content.	Last	reviewed:	March	2024	Vitamin	C	and	your	health	These	trusted	information	partners	have	more	on	this	topic.	Healthdirect	Australia	is	not	responsible	for	the	content	and	advertising	on	the	external	website	you	are	now	entering.	Vitamin
C	and	your	health	Worried	about	your	health?Select	a	symptom,	answer	some	questions,	get	advice.	Start	Your	Symptom	Check	Check	your	symptoms	Find	a	health	service	Vitamin	C	is	essential	for	health,	supporting	the	immune	system	while	helping	to	maintain	skin,	teeth,	bones,	and	more.	Fortunately,	most	healthy	adults	find	it	easy	enough	to	get
adequate	levels	of	vitamin	C	through	their	diets	by	eating	fruits	like	oranges,	strawberries,	and	kiwis	or	vegetables	like	bell	peppers	and	broccoli.	However,	some	people	may	find	that	due	to	a	poor	diet,	an	underlying	health	condition,	or	certain	lifestyle	habits	that	limit	absorption,	they	develop	a	vitamin	C	deficiency.	“For	short-term	treatment,
vitamin	C	supplements	can	be	taken	with	a	prescription,”	says	Michael	Chichak,	MD,	medical	director	at	MEDvidi.	“For	a	deficiency,	a	dose	of	500–1,000	mg	daily	of	Vitamin	C	supplements	is	recommended,	but	this	will	vary	depending	on	the	individual’s	overall	health.	Also,	slight	changes	in	lifestyle,	such	as	not	drinking	or	smoking	or	even	reducing
stress,	all	of	which	deplete	vitamin	C,	can	help	as	well.”	If	you	suspect	a	deficiency,	your	doctor	can	run	a	blood	test	to	confirm	if	your	vitamin	C	levels	are	low	and	offer	personalized	recommendations	for	moving	forward.	“With	the	right	approach,	vitamin	C	levels	can	often	be	restored	quickly,	and	symptoms	usually	improve	within	weeks,”	says
Pamela	Tambini,	MD,	a	double	board-certified	physician	in	internal	medicine	and	addiction	medicine	and	the	medical	director	at	Engage	Wellness.Of	course,	the	first	step	is	recognizing	the	signs	of	a	problem	so	you	can	alert	your	medical	team.	According	to	doctors,	here	are	the	top	10	surprising	signs	that	you	have	a	vitamin	C	deficiency.RELATED:
8	Surprising	Vitamin	D	Side	Effects,	According	to	Doctors.ShutterstockFluctuations	in	your	energy	levels	could	serve	as	an	early	indicator	of	a	vitamin	C	deficiency.	In	fact,	one	of	the	earliest	signs	of	vitamin	C	deficiency	is	persistent	fatigue	and	general	weakness.“Vitamin	C	plays	a	key	role	in	energy	production	and	reducing	oxidative	stress	in	the
body.	Without	sufficient	vitamin	C,	your	body	struggles	to	maintain	energy	levels,	often	feeling	sluggish	even	after	adequate	rest,”	Tambini	explains.	ShutterstockAnother	common	sign	of	vitamin	C	deficiency	is	frequent	or	unexplained	bruising,	which	can	occur	when	the	blood	vessel	walls	become	weakened	due	to	a	lack	of	collagen.	“Since	vitamin	C
strengthens	capillaries,	low	levels	may	cause	blood	vessels	to	break	more	easily,	even	with	minor	bumps	or	pressure,”	Tambini	explains.Katherine	Maslen,	ND,	a	naturopathic	doctor,	nutritionist,	author,	and	host	of	The	Shift	Podcast	at	The	Shift	Clinic,	says	there’s	another	way	that	having	low	levels	of	vitamin	C	can	cause	bruising:	“You	need	vitamin
C	to	absorb	iron	so	if	you're	not	having	enough	your	iron	could	become	low	-	which	leads	to	bruising	more	easily.”RELATED:	7	Low	Magnesium	Symptoms	to	Watch	Out	For,	According	to	Doctors.ShutterstockSimilarly,	your	injuries	may	take	longer	to	heal	or	develop	more	visible	scarring	if	you’re	suffering	from	low	levels	of	vitamin	C.“Vitamin	C	is
essential	for	collagen	production,	wound	healing,	and	skin	integrity.	It	also	supports	the	immune	system	by	helping	white	blood	cells	function	efficiently,”	says	Tambini.	“A	deficiency	can	lead	to	slower	wound	healing	and	increased	susceptibility	to	infections.”iStockYour	oral	health	may	also	suffer	when	your	vitamin	C	levels	are	low.	“Your	gums	rely
heavily	on	collagen;	insufficient	vitamin	C	can	cause	them	to	become	inflamed,	swollen,	and	prone	to	bleeding,”	says	Tambini.	“In	severe	cases,	this	can	even	lead	to	loose	teeth.	It	may	indicate	a	deficiency	if	you	notice	your	gums	bleeding	while	brushing	or	flossing.”Chichak	adds	that	vitamin	C	deficiency	is	linked	to	enhanced	gum	tissue	destruction,
which	subsequently	increases	the	risk	of	gum	infections.RELATED:	5	Supplements	That	Can	Damage	Your	Kidneys,	Doctors	Say.iStockYour	dermatological	health	could	also	offer	clues	as	to	whether	you’re	getting	enough	vitamin	C—especially	if	you	notice	that	your	skin	is	looking	rough,	dry,	or	scaly.“Vitamin	C	is	essential	for	collagen	production,
which	helps	keep	your	skin	firm,	hydrated,	and	resilient,”	Tambini	notes.	“A	deficiency	can	result	in	dry,	rough,	or	scaly	skin.	In	advanced	cases,	tiny	red	or	purple	spots	may	appear,	signaling	weakened	blood	vessels	just	beneath	the	skin.”Adding	topical	vitamin	C	to	your	skincare	routine	can	also	have	a	beneficial,	anti-aging	effect.	It	protects	against
sun	damage	and	free	radicals,	which	can	harm	your	dermatological	health	on	the	cellular	level.	ShutterstockMaslen	says	that	those	with	low	levels	of	vitamin	C	may	also	notice	that	they	develop	varicose	veins	or	spider	veins	as	a	result:	“Vitamin	C	helps	to	keep	vein	walls	strong	and	flexible,	so	if	you	are	prone	to	spider	veins	or	varicose	veins	vitamin
C	may	be	lacking.”RELATED:	12	Supplements	You	Should	Never	Take	Together,	Medical	Experts	Say.iStock	It’s	not	uncommon	for	those	with	arthritis	or	other	forms	of	joint	and	muscle	pain	to	take	a	vitamin	C	supplement	since	it	contains	antioxidants	that	can	help	reduce	inflammation,	easing	pain.	It	also	helps	produce	collagen	and	proteoglycan,
which	are	important	for	joint	cartilage.	“Collagen	is	also	crucial	for	healthy	cartilage,	tendons,	and	ligaments.	Low	levels	of	vitamin	C	can	weaken	these	connective	tissues,	leading	to	joint	pain,	muscle	aches,	and	stiffness.	Over	time,	this	can	limit	mobility	and	physical	activity,”	Tambini	warns.	ShutterstockSpoon-shaped	nails	can	have	a	range	of
underlying	causes,	including	autoimmune	diseases,	hyperthyroidism,	and	iron	deficiency.	However,	severe	vitamin	C	deficiency	can	also	cause	this	surprising	symptom.“If	your	nails	are	thin,	brittle,	or	developing	spoon-like	indentations,	this	may	be	linked	to	a	vitamin	C	deficiency.	Poor	collagen	production	can	weaken	nail	growth,”	Tambini
explains.RELATED:	This	Uncommon	Supplement	Can	Improve	Your	Sleep	and	Mood,	New	Study	Says.ShutterstockIt’s	not	uncommon	for	vitamin	C	to	also	impact	mood	and	mental	health.	In	fact,	a	2013	study	found	that	vitamin	C	supplementation	successfully	increased	“plasma	vitamin	C	concentrations	to	normal	and	was	associated	with	a	71%
reduction	in	mood	disturbance	and	a	51%	reduction	in	psychological	distress”	among	hospitalized	patients	who	had	vitamin	C	and	vitamin	D	deficiencies.“Vitamin	C	affects	neurotransmitter	production,	which	helps	regulate	mood,”	Tambini	explains.	“A	deficiency	can	lead	to	irritability,	anxiety,	or	even	mild	depressive	symptoms.”	ShutterstockFinally,
the	texture	of	your	body	hair	can	also	point	to	a	vitamin	C	deficiency,	especially	if	you	notice	that	it’s	changed	over	time.	You’re	most	likely	to	notice	these	brittle,	tightly	wound	hairs	on	your	legs	and	arms,	though	they	can	also	appear	on	the	scalp,	face,	and	other	areas	of	the	body.“Hair	follicles	depend	on	collagen	to	maintain	healthy	growth.	In
severe	cases	of	vitamin	C	deficiency,	hair	can	become	brittle,	dry,	or	even	develop	a	corkscrew-like	shape,”	says	Tambini.	You	or	your	child	have:a	rash	that	does	not	fade	when	you	press	a	glass	against	it	–	in	scurvy,	this	may	look	like	red	or	blue	spotsa	sudden,	severe	headache	unlike	anything	you've	experienced	before,	even	if	it's	got	a	bit	better
now	–	it	may	have	felt	like	you	had	been	hit	with	something	harda	stiff	necksensitivity	to	lightblurred	or	double	visionstroke-like	symptoms	–	such	as	slurred	speech	and	weakness	on	one	side	of	the	bodyloss	of	consciousness	or	uncontrollable	shaking	(convulsions)severe	chest	pain	or	difficulty	breathingconfusion	or	drowsinessYour	child	may	appear
limp,	floppy	or	not	respond	like	they	normally	do.	Their	head	may	fall	to	the	side,	backwards	or	forwards,	or	they	may	find	it	difficult	to	lift	their	head	or	focus	on	your	face.	Share	—	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,
even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you
remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in
the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	Scurvy	is	a	disease	caused	by	a	significant
lack	of	vitamin	C	in	your	diet.	The	medical	definition	of	scurvy	is	severe	vitamin	C	(ascorbic	acid)	deficiency.Vitamin	C	deficiency	can	occur	due	to	a	diet	low	in	vitamin	C.	But	a	deficiency	severe	enough	to	cause	scurvy	is	rare	in	the	U.S.	because	most	people	get	enough	of	the	nutrient	in	their	diet.	The	condition	is	a	problem	in	countries	around	the
world	where	people	are	malnourished.What	is	vitamin	C?Vitamin	C	(ascorbic	acid)	is	a	very	important	nutrient	for	your	body.	It’s	responsible	for	the	development,	growth	and	healing	of	your	skin,	bones	and	connective	tissue.	In	addition,	you	need	vitamin	C	for	your	blood	vessels	to	function	properly.	Vitamin	C	helps	maintain	your	teeth	and	gums.	It
helps	your	body	absorb	iron,	which	it	needs	to	make	red	blood	cells.	Vitamin	C	also	helps	heal	burns	and	other	wounds.Vitamin	C	is	an	antioxidant,	meaning	it	protects	your	cells	against	damage	from	free	radicals.	Free	radicals	are	byproducts	of	normal	cell	activity	which	participate	in	chemical	reactions	within	cells.	Some	of	these	reactions	can	cause
damage	over	your	lifetime.Who	does	scurvy	affect?In	the	U.S.,	scurvy	most	commonly	affects	babies,	children	and	older	adults	who	don’t	get	enough	vitamin	C	in	their	diet.	Risk	factors	for	developing	the	condition	include:Not	having	access	to	fresh	fruits	or	vegetables.Eating	very	little	due	to	medical	treatments	that	make	you	feel	sick	(such	as
chemotherapy)	or	an	eating	disorder	(such	as	anorexia).Smoking,	which	reduces	the	amount	of	vitamin	C	your	body	absorbs	from	food.Having	a	drug	or	alcohol	dependency	that	affects	your	diet.Having	a	poor	diet	during	your	pregnancy	or	while	breastfeeding.Having	a	restrictive	diet	or	food	allergies.Other	health	conditions	such	as	type	1	diabetes
and	inflammatory	bowel	disease.How	common	is	scurvy?The	rates	of	vitamin	C	deficiency	around	the	world	vary.	In	the	U.S.,	7.1%	of	people	may	develop	a	deficiency.	In	north	India,	the	rate	is	73.9%.	However,	severe	deficiency	(scurvy)	is	rare.	Vitamin	C	is	a	nutrient	that’s	crucial	to	the	health	of	your	body.	You	need	it	for	normal	growth	and
development,	as	well	as	to	keep	up	the	health	of	your	body’s	skin	and	bones	and	connective	tissue.	An	immune-boosting	nutrient,	it	helps	with	healing	as	well.	No	wonder	then	a	deficiency	can	interfere	with	the	optimal	functioning	of	your	body.	[pullquote]	Because	it	is	an	antioxidant	vitamin,	vitamin	C	helps	counter	free	radical	damage	responsible
for	aging	and	may	even	help	ward	off	or	lower	risk	of	heart	disease,	cancer,	and	arthritis.	[/pullquote]	By	getting	in	those	recommended	levels	of	vitamin	C,	you	can	sidestep	many	diseases.	This	could	range	from	the	seemingly	harmless	like	brittle	nails	to	the	more	severe	like	iron	deficiency	anemia.	Typically	very	overt	symptoms	or	problems	because
of	a	deficiency	only	appear	after	consistent	inadequate	intake	over	a	prolonged	period.	As	a	rule	of	thumb,	this	will	happen	if	daily	intake	is	below	10	mg	over	several	weeks.	Here’s	a	ready	and	detailed	reckoner	of	the	potential	problems	you	could	face	from	a	prolonged	vitamin	C	deficiency.	1.	Gingivitis	And	Dental	Problems	Gingivitis	or	early	stage
gum	disease	can	crop	up	if	you	are	not	getting	enough	vitamin	C.	It	results	in	the	tissues	surrounding	your	teeth	getting	infected.	Here	are	some	symptoms	to	spot	this	problem:	Easily	bleeding	gums	Gums	that	are	tender	Swollen	gums	Bad	breath	A	vitamin	C	deficiency	may	also	cause	your	tooth	enamel	to	weaken,	putting	you	at	increased	risk	of
cavities.	2.	Iron	Deficiency	Anemia	Vitamin	C,	among	other	things,	also	helps	your	body	better	absorb	iron.	If	you	have	a	continued	deficiency	of	the	vitamin,	you	could	also	wind	up	with	iron-deficiency	anemia.	Signs	of	this	form	of	anemia	include:	Weakness	or	tiredness	that	is	not	usual	Trouble	with	concentration/thinking	Headaches	Feeling
lightheaded	Pale	skin	Shortness	of	breath	Brittle	nails	Pica	or	desire	to	eat	non-food	things	like	dirt,	ice,	or	sand	Soreness	of	the	tongue	3.	Skin	Problems	Like	Petechiae	Or	Purpura	Vitamin	C	plays	such	a	central	role	in	maintaining	healthy	connective	tissue	in	the	body,	so	not	getting	enough	can	start	to	show	signs	on	your	skin.	You	may	develop	blue
or	red	spots	on	the	shins	or	on	other	areas	of	your	skin	–	these	are	called	petechiae.	You	may	also	find	purple	patches	or	spots	on	the	skin,	in	mucous	membranes,	and	in	the	mouth	–	these	are	known	as	purpura.	In	addition,	you	may	notice	you	develop	bruises	more	easily	than	before.	4.	Scurvy	One	of	the	most	major	diseases	caused	by	iron	deficiency
is	scurvy,	though	it	is	less	common	in	the	developing	world	where	access	to	nutrition	is	not	as	much	of	a	problem.	But	if	you	are	someone	who	has	food	that’s	limited	in	its	variety,	you	might	be	at	risk.	Symptoms	of	scurvy	usually	occur	after	inadequate	vitamin	C	intake	for	at	least	3	months.	Here’s	what	you	should	watch	for:	Weakness/tiredness	all
the	time	Joint/leg	pain	that’s	severe	Being	irritable	Feeling	sad	Bruising	easily	Petechiae	(blue/red	spots)	Purpura	(purple	patches/spots)	Swelling	or	bleeding	in	the	gums	Loosening	of	teeth,	loss	of	teeth	Corkscrew	hairs	Poor	wound	healing	Thickening	of	the	skin	(hyperkeratosis)	which	may	result	in	warts,	corns,	or	calluses	5.	Osteoporosis	And	Bone
Problems	[pullquote]While	scurvy	causes	joint	pain	in	adults,	it	could	lead	to	impaired	bone	development	in	babies	and	young	children.	They	may	experience	symptoms	like	lower	limb	pain	as	a	result	of	bleeding	within	the	joints.[/pullquote]	Structural	collagen	alterations	and	greater	breakdown	of	bone	result	in	swollen	and	painful	joints	and	muscular
pain	in	those	with	a	severe	vitamin	C	deficiency	or	scurvy.	It	may	also	result	in	your	developing	osteoporosis	or	weak	bones	that	are	prone	to	fracture	or	breakage.	There	could	also	be	a	link	to	osteoarthritis	though	research	in	that	area	is	still	very	much	a	work	in	progress.	In	addition	to	these	diseases,	you	may	also	spot	other	problems	that	could
even	help	you	flag	the	problem	early	and	ward	off	a	more	severe	issue	like	scurvy	or	anemia.	Here	are	some	health	issues	that	double	up	as	signs	of	a	vitamin	C	deficiency:	Increased	susceptibility	to	falling	ill/catching	infections	Longer	time	for	wounds	to	heal	Splitting	hair	or	dry	hair	Dry	and	scaly	or	rough	skin	Nosebleeds	Sluggish	metabolism
resulting	in	weight	gain	People	With	Poor	Nutrition,	Digestive	Disorders,	Smokers,	The	Elderly	And	Very	Young	At	Risk	Those	who	are	undergoing	chemotherapy	or	have	lost	their	appetite	for	other	reasons,	have	anorexia,	eat	a	poor	diet	with	inadequate	vitamin	C,	are	pregnant	or	breastfeeding	are	more	at	risk	of	this	particular	problem.	Smoking
reduces	your	ability	to	absorb	vitamin	C	from	your	diet,	so	smokers	are	at	risk	too.	Also	vulnerable	are	people	with	digestive	disorders	like	Crohn’s	disease,	the	elderly,	drug	or	alcohol	addicts,	and	young	children	and	babies	who	aren’t	getting	enough	vitamins.	Avoid	A	Deficiency	By	Ensuring	You	Have	75–90	mg	Of	Vitamin	C	Daily	Your	body	needs
about	90	mg	of	vitamin	C	daily	if	you	are	an	adult	male	and	75	mg	if	you	are	female.	Pregnant	women	need	85	mg	a	day	while	lactating	mothers	require	even	more	(120	mg).	Anyone	recovering	from	surgery	or	burns	could	also	do	with	a	little	more	vitamin	C	to	aid	healing.	Smokers	too	can	benefit	from	higher	vitamin	C	intake.	Get	in	your	vitamin	C
easily	from	a	wide	range	of	foods	including	citrus	fruit,	tomatoes,	green	leafy	vegetables,	peppers,	and	even	from	fortified	juices	and	cereals.	Follow	Us	On	Social	Media


