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There	are	lots	of	ways	to	approach	a	resistance	training	workout.	You	can	use	barbells,	dumbbells,	resistance	bands.	and	even	your	own	body	weight.	Plus,	you	can	change	the	training	variables	the	volume	of	training,	resistance,	rest	between	sets	etc.	Still,	certain	underlying	principles	make	up	the	foundation	of	resistance	training.	Unfortunately,
some	people	unknowingly	violate	these	principles	and	expect	to	get	results.	Here	arefourbasic	training	principles	and	how	some	people	unintentionally	get	them	wrong.Resistance	Training:	Principle	of	Progressive	OverloadPossibly	the	most	important	resistance	training	principle	is	that	of	progressive	overload.	The	principle	of	progressive	overload
says	what	you	probably	already	know:	Your	muscles	wont	continue	to	grow	unless	you	subject	them	to	more	stress	than	theyre	accustomed	too.	Its	overload	that	forces	your	muscles	to	adapt	by	becoming	stronger	and	larger.	If	youre	trying	to	build	strength	you	primarily	overload	your	muscles	by	adding	more	resistance	to	your	lifts.	If	your	goal	is	to
increase	muscle	endurance,	you	do	it	by	gradually	adding	more	volume	to	your	sets.	To	jumpstart	muscle	growth,	you	increase	resistance	AND	volume	over	time	since	muscles	grow	in	response	to	both.Keep	in	mind	that	progressive	overload	neednt	occur	in	a	linear	fashion.	When	youre	first	starting	out,	focus	on	getting	the	form	right	before	adding
more	resistance.	If	youre	eating	right	and	training	regularly,	youll	probably	make	rapid	gains	in	the	first	few	months,	but	after	that,	youll	have	to	work	harder	for	those	gains.	At	some	point,	youll	want	to	periodize	your	workouts	so	you	cycle	the	stimulus	you	place	on	your	muscles	during	different	phases	to	avoid	plateaus	and	overtraining.Resistance
Training:How	Some	People	Get	It	Wrong:If	youve	ever	worked	out	at	a	gym,	you	probably	noticed	people	who	lifted	regularly	but	never	seemed	to	change.	Usually,	its	because	they	do	the	same	routine	using	the	same	resistance	day	after	day	and	month	after	month.	To	see	change,	you	have	to	increase	the	challenge	over	time.	If	youre	trying	to	build
strength,	you	shouldnt	be	lifting	the	same	weight	today	that	you	did	three	months	ago.	To	monitor	your	progress,	keep	a	written	log	so	you	can	look	back	and	see	if	youre	progressing	over	time	or	whether	youre	staying	stagnant.Resistance	Training:Principle	of	SpecificityThe	principle	of	specificity	is	referred	to	as	SAID	(specific	adaptation	to	imposed
demand).	The	SAID	principle	simply	states	that	adaptations	are	specific	to	the	type	of	training	you	do.	For	resistance	training,	if	you	train	using	lighter	weights	and	high	reps,	youll	build	muscle	endurance,	but	strength	gains	will	be	limited.	Likewise,	if	you	use	high	resistance	and	low	reps,	you	build	strength	but	gain	little	endurance.	SAID	doesnt	just
apply	to	resistance	training,	it	holds	for	any	type	of	athletic	training	you	do.	An	athlete	doesnt	become	an	awesome	sprinter	by	running	long	distances	or	doing	kickboxing	workouts.	They	power	up	their	ability	to	sprint	by	sprinting.	Similarly,	when	you	train	to	become	better	at	a	particular	sport,	the	exercises	you	do	should	mimic	movements	you	do
when	you	play	that	sport.Resistance	Training:How	Some	People	Get	It	Wrong:Some	people	train	with	light	weights	and	high	reps	and	expect	to	get	stronger.	Its	not	going	to	happen.	With	lighter	weights,	you	target	mostly	slow-twitch	muscle	fibers,	ones	optimized	for	endurance.	With	heavy	resistance,	you	recruit	mostly	fast-twitch	fibers,	ones
designed	for	strength	and	power.	You	might	make	some	strength	gains,	in	the	beginning,	using	lighter	weight,	because	of	neurological	adaptations,	but	youll	quickly	reach	a	plateau.	Recent	research	suggests	its	possible	to	build	muscle	using	lighter	weights,	especially	if	you	lift	to	failure,	but	dont	count	on	making	significant	strength	gains.The	take-
home	message?	Think	about	what	your	objectives	are	and	tailor	your	training	around	what	youre	trying	to	achieve.	Then	make	your	training	adaptation	specific.Resistance	Training:Principle	of	ReversibilityThis	is	a	principle	most	of	us	wish	didnt	exist.	You	sweat	and	train	to	build	up	a	certain	level	of	strength	and	muscle	size.	Then	you	stop	training
for	a	few	months	and	slowly	lose	those	gains.	All	of	that	hard	work	for	nothing?	The	good	news	is	muscles	have	memory.	Once	you	carve	the	neurological	pathways	that	made	you	stronger,	you	regain	strength	faster	even	after	taking	a	long	break.Even	building	muscle	size	is	easier	the	second	time	around.	When	you	resistance	train,	the	number	of
nuclei	within	each	muscle	cell	increases.	Scientists	used	to	think	you	lose	these	nuclei	when	you	stop	training.	Turns	out	you	dont	(based	on	animal	studies).	Since	you	still	have	those	extra	nuclei,	regaining	muscle	size	is	faster	the	second	time.How	Some	People	Get	It	Wrong:The	quickest	way	to	get	it	wrong	is	to	stop	training.	Regrettably,	sometimes
life	gets	in	the	way	or	you	experience	an	injury	that	keeps	you	from	working	out.	Rather	than	quitting	entirely,	try	to	modify	your	routine	in	a	way	that	wont	aggravate	the	injury	or	make	it	worse.	If	your	lower	body	is	injured,	work	your	upper	body.	Do	what	you	can	to	stay	active.	If	time	is	the	reason	you	cant	workout,	do	short,	intense	workouts	that
get	the	job	done	quickly.	Even	if	you	cant	do	anything	for	a	few	weeks	or	months,	muscle	memory	is	still	on	your	side.Resistance	Training:The	Principle	of	Individual	VariabilityEach	of	us	responds	to	resistance	training	in	a	different	way	based	on	age,	gender,	genetics,	training	and	nutrition.	Some	people	build	muscle	easily	while	others	have	to	work
hard	to	see	a	significant	change.	In	general,	women	and	older	people	have	to	train	more	intensely	to	build	muscle,	partially	due	to	differences	in	hormonal	make-up.	That	doesnt	mean	you	cant	build	muscle	or	increase	your	strength.	It	just	might	take	longer	for	you	than	it	does	someone	else.Dont	let	age	stop	you.	Studies	show	that	even	people	in	their
ninth	decade	of	life	are	capable	of	increasing	muscle	size	and	strength.	Research	shows	elderly	people	need	to	train	at	a	higher	intensity	(greater	than	85%	of	one-rep	max)	and	will	gain	the	most	benefits	by	more	frequent	training,	3	to	4	times	a	week.Resistance	Training:How	Some	People	Get	It	Wrong:Some	people	get	it	wrong	by	not	using	a	high
enough	resistance	and	not	consuming	enough	protein	and	calories	to	build	lean	body	mass.	Nutrition	is	part	of	the	equation	too.	You	cant	build	lean	body	mass	if	you	have	a	calorie	deficit.	The	other	part	of	the	equation	is	being	patient.	Gains	in	strength	and	muscle	size	take	time.The	Bottom	LineKeep	these	training	principles	in	mind	and	violate	them
at	your	own	risk.	Theyre	backed	by	a	number	of	research	studies.	The	good	news	is	they	can	work	in	your	favor	if	you	let	them.	References:J	Clin	Invest.	2008	Apr;118(4):1450-7.	doi:	10.1172/JCI34022.Proc	Natl	Acad	Sci	U	S	A.	2010	Aug	24;107(34):15111-6.	doi:	10.1073/pnas.0913935107.	Epub	2010	Aug	16.IAAF.org.	Principles	of
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understanding	of	strength	training	over	the	years,	I	have	come	to	realize	that	many	people	are	aware	of	the	need	to	develop	strength	but	appear	to	miss	the	point	when	applying	their	efforts	to	the	actual	process.	I	have	observed	over	the	years	that	men	tend	to	want	to	load	up	their	exercises	and	do	minimal	repetitions	(maximizing	the	resistance)
while	women	tend	to	work	with	very	light	weight	and	do	greater	numbers	of	repetitions.Both	approaches	are	not	wrong	but	in	applying	their	effort	in	this	way	they	will	both	get	minimal	results.	Men	tend	to	get	fatter	in	the	abdominal	cavity	and	women	tend	to	gain	fat	mass	in	the	hips	and	thighs	and	eventually	arms.	Both	approaches	will	not	solve	the
fat	storage	problem	and	I	suspect	the	frustration	both	groups	feel	grows	ever	time	as	each	attempts	to	change	the	outcome	by	going	with	what	they	think	will	work.I	feel	that	if	I	can	highlight	the	PRINCIPLES	of	resistance	training	while	identifying	the	underlying	benefits	of	a	successful	resistance	training	program	I	will	hopefully	shed	light	on	the
mystery	of	getting	a	lean	body	which	we	all	seem	to	want.	Lean	and	strong	beats	fat	and	weak	any	day	-doesnt	it?	I	know	it	does	because	I	am	able	to	say	that	after	30	years	of	weight	training	I	AM	lean	and	strong!	Would	you	want	that	too?	Of	course!PRINCIPLES	OF	RESISTANCE	TRAININGRESISTANCE:	Applying	a	predetermined	load	to	a
particular	muscle	group	in	order	to	create	a	deficit	of	stored	energy	and	allow	the	muscle	to	respond	to	the	stimulus	by	adapting	to	the	load	presented	and	getting	stronger	over	time.	The	muscle	grows	in	size	and	strength	by	responding	to	increased	loads	and	gives	the	joint	more	stability	while	creating	a	more	flexible	and	adaptable
joint.REPETITIONS:	The	number	of	movements	around	the	joint	that	create	the	result.	The	lower	the	number	of	repetitions	the	greater	the	load.	The	higher	the	number	of	repetitions	the	lower	the	load.	Repetitions	can	range	anywhere	from	(6	for	power	sets	to	15	for	endurance	sets.	The	number	of	sets	one	can	do	will	determine	how	quickly	or	slowly
the	muscle	will	respond	to	the	stimulus.	When	it	can	no	longer	perform	the	movement	(1-3	sets	for	beginners	to	4-6	or	more	sets	for	experienced	individuals)	it	has	reached	a	failure	point.EXERCISES:	The	number	of	exercises	is	determined	by	the	condition	of	the	individual	and	the	outcome	desired.	The	form	(body	weight,	machine,	free	weights)	the
exercises	take	is	determined	by	the	experience,	knowledge	and	acquired	skill	of	the	individual.	The	process	is	always	dictated	by	the	conditioning	and	readiness	of	the	person	to	train	and	MUST	always	include	the	safety	and	effectiveness	of	the	exercises	selected.	Examples	of	exercises	are:	Leg	extension,	calf	extension	(seated	or	standing),	shoulder
press,	chest	press,	back	rowing	or	pulldown,	arm	curls,	lunges,	and	squats.SPEED/TIMING:	Timing	refers	to	the	speed	with	which	we	do	the	movements	needed.	The	2/4	count	is	a	common	tool	used	to	either	speed	up	or	slow	down	the	movements.	(2	is	for	raising	the	weight	and	4	for	is	for	lowering	the	weight	slowing	the	movement).	Each	has	value
but	the	faster	we	do	the	movements	the	more	likely	we	are	to	increase	the	risk	of	injury.	The	heavier	the	load	the	more	speed	will	have	to	be	employed	to	move	the	weight.	The	lighter	the	load	the	slower	the	movement	can	done	increasing	fatigue	and	allowing	the	muscle	to	respond	over	time	to	the	stimulus.	Do	a	movement	that	is	comfortable	for	you
and	remain	in	control	of	both	the	positive	and	negative	resistance.RANGE	OF	MOTION:	The	principle	of	range	of	motion	comes	into	play	when	we	attempt	to	move	a	heavier	load	through	a	full	range	of	motion	when	our	muscle	is	unable	to	do	it	without	assistance	from	another	joint.	A	classic	example	would	be	a	standing	arm	curl	where	we	are
applying	a	weight	against	our	bicep	and	attempting	to	raise	the	weight	to	our	shoulders	without	using	our	back	or	lifting	with	our	shoulders.	I	see	this	all	the	time.	If	you	cant	curl	the	weight	slowly	at	the	elbow	for	example	without	assistance	the	weight	is	too	heavy.PROGRAMMING:	Programming	applies	to	the	overall	effort	and	the	result	one	is
attempting	to	achieve.	Starting	with	lower	weight	and	doing	more	repetitions	correctly	is	always	preferable	since	safety	must	come	first.	The	muscle	develops	over	time	and	then	additional	reps	can	be	applied	with	higher	resistance	since	the	muscle	adapts	to	the	loads	over	time.	Patience	is	important	and	going	slowly	at	first	is	always	advisable.
Weight	training	can	show	results	in	as	little	as	30	days	so	keep	going!THE	PRINCIPLE	OF	ADAPTATION:	This	principle	is	the	most	important	to	keep	in	mind.	All	muscles	get	stronger	over	time	if	consistent	effort	is	made	and	the	issue	of	safety	is	always	kept	foremost	in	mind.	My	own	training	is	now	focusing	on	high	numbers	of	repetitions	while
maintaining	the	weight	I	have	been	using	to	this	date.	The	endurance	and	power	issues	are	being	addressed	in	this	manner	since	I	am	older	now	and	my	goal	is	to	maintain	my	existing	lean	muscle	mass.	We	should	ALL	want	to	maintain	our	lean	muscle	mass	since	it	is	the	most	active	tissue	in	our	bodies	and	burns	lots	of	calories!	The	aging	process
WILL	have	a	long	term	and	negative	effect	if	we	do	nothing!PLANNINGDo	something	every	week	for	the	rest	of	your	life	when	it	comes	to	building	and	maintaining	your	existing	lean	muscle	mass.	Strength	and	endurance	decline	with	the	years	especially	after	the	age	of	40.	The	process	actually	begins	in	our	30s	but	accelerates	in	our	40s	and	beyond.
I	am	fighting	for	a	lean	and	strong	body	every	time	I	train	with	weights.I	am	building	ENDURANCE	through	massive	numbers	of	sets	and	reps.	I	am	creating	more	POWER	and	STRENGTH	through	increased	loads.	I	am	increasing	my	CAPACITY	when	I	keep	the	time	between	sets	down	to	30	seconds	or	less.	I	dont	waste	time	sitting	or	talking	with
people.	I	dont	allow	myself	to	be	distracted	(no	PHONE).	I	work	toward	the	completion	of	my	weight	training	workout	in	under	an	hour	and	fifteen	minutes	twice	a	week.Scheduling	time	to	work	on	building	muscular	strength	and	endurance	is	critical	to	a	healthy	and	fit	body.	Your	commitment	to	creating	and	maintaining	your	existing	lean	mass	is
VITAL	so	start	with	2-3	days	and	build	your	program	to	suit	your	needs.	Consider	all	your	options	(machines,	free	weights,	body	weight	exercises	etc.).	Seek	guidance	from	a	fitness	professional	to	assist	you	in	planning	your	training	especially	if	you	lack	proper	training	and	experience	better	safe	than	sorry!Set	a	firm	schedule	for	yourself	and	stick	to
it!	I	strength	train	on	Mondays	and	Thursdays	and	train	HARD	each	time.	I	want	to	keep	what	I	have	as	long	as	I	can	and	enjoy	every	minute	at	the	same	time!	You	should	too!	Find	a	way	and	commit	yourself	to	your	purpose	and	NEVER	QUIT!IN	SUMMARYStrength	training	is	vital	to	a	healthy	and	fit	body	as	we	age.	Without	our	muscles	we	WILL
become	frail	and	weak	and	our	spine	will	collapse	along	with	our	ability	to	take	care	of	ourselves	which	I	never	want	to	experience.	I	see	this	outcome	every	day	and	walkers	are	becoming	more	commonplace	for	the	elderly.	I	NEVER	want	to	be	called	ELDERLY.	That	to	me	is	the	kiss	of	death.	Remember	after	the	age	of	40	all	bets	are	off.	If	you
havent	been	active	and	developing	your	body	before	that	age	then	get	started	and	dont	waste	a	minute	or	even	ONE	DAY.Once	the	time	is	gone	it	can	never	be	recovered.	I	am	off	to	do	my	weight	training	for	the	start	of	my	week	and	I	cant	wait	to	get	to	it.	My	energy	levels	will	go	up	and	my	attitude	will	be	positive	and	happy.	I	will	accept	the
challenges	of	my	day	and	start	my	week	off	on	the	right	foot.	Will	you	do	the	same?	Only	you	can	answer	this	question.	I	am	guessing	that	if	you	do	all	you	can	today	to	get	stronger	your	body	and	your	mind	will	be	forever	grateful	that	you	charted	a	course	that	will	forever	keep	you	young	and	vital	and	that	is	priceless!	Nicholas	Prukop	is	an	ACE
Certified	Personal	Trainer	&	a	Health	Coach,	a	fitness	professional	with	over	25	years	of	experience	whose	passion	for	health	and	fitness	comes	from	his	boyhood	in	Hawaii	where	he	grew	up	a	swimmer	on	Maui.	He	found	his	calling	in	writing	his	first	book	Healthy	Aging	&	You:	Your	Journey	to	Becoming	Happy,	Healthy	&	Fit	and	since	then	he	has
dedicated	himself	to	empowering,	inspiring	and	enabling	people	of	all	ages	to	reach	for	the	best	that	is	within	them	and	become	who	they	are	meant	to	be	happy,	healthy	and	fit	and	be	a	part	of	a	world	where	each	person	can	contribute	their	own	unique	gifts	to	life.If	you	need	help	in	designing	a	fitness	plan,	you	can	contact	Nicholas	Prukop	via	email
atrunningnick@sbcglobal.netor	read	his	inspiring	bookHealthy	Aging	&	YOU.	If	you're	looking	to	build	more	muscle,	achieve	your	first	pull	up	or	advance	your	weight-loss	efforts,	there's	no	doubt	that	you	will	have	come	across	the	term	'resistance	training'.	But	what	does	it	actually	mean?	And	can	you	do	it	using	just	your	bodyweight	or	do	you	need
loads	of	expensive	and	fancy	kit	to	get	started?	Well,	if	you	only	learn	one	thing	about	resistance	training	today	make	it	this:	there	are	few	types	of	movement	that	provide	more	benefits	than	resistance	training.	Below,	we'll	delve	into	how	resistance	training	builds	muscle,	the	benefits	of	doing	it,	how	to	get	started	and	how	to	perform	it	safely	and
correctly	so	that	you	can	get	started	on	some	of	our	best	workouts.	Eugenio	Marongiu//Getty	ImagesWhat	Is	Resistance	Training?The	phrase	resistance	training	is	used	an	umbrella	term	for	all	exercise	that	requires	the	body	to	resist	weight	in	a	variety	of	forms.	This	weight	could	be	in	the	form	of	bodyweight,	free	weights,	machines,	resistance	bands
or	even	a	couple	of	cans	of	tinned	beans,	if	that's	all	you	have	to	hand.	The	science	is	certainly	overwhelming	in	the	support	of	resistance	training,	with	a	leading	article	published	by	Sports	Medicine	reporting	it	is	'the	most	effective	method	available	for	maintaining	and	increasing	lean-body	mass	and	improving	muscular	strength	and	endurance.'
How	Does	Resistance	Training	Build	Muscle?'The	act	of	resistance	training,	itself,	doesn't	ensure	optimal	gains	in	muscle	strength	and	performance.	Thus,	resistance-training	programs	[sic]	need	to	be	individualised'	says	an	article	published	by	Science	in	Sports	&	Exercise.	So	your	training	programme	must	be	adjusted	to	suit	your	individual	needs,
capabilities	and	goals	in	order	to	build	muscle.Resistance	training	builds	muscle	through	the	principal	of	progressive	overload.	This	means	that	in	order	to	gain	muscle,	resistance	training	activities	need	to	be	completed	to	the	point	of	being	challenging	for	your	muscles,	while	maintaining	good	technique.	Once	your	muscles	adapt	to	that	challenge,
you	should	be	making	regular	adjustments	to	your	'training	variables'.	That	could	mean	adjusting	weight,	reps,	sets,	rest	time	or	range	of	movement	in	order	to	continue	challenging	the	muscles.damircudic//Getty	ImagesWhat	actually	happens	to	your	muscles	is	explained	in	a	review	published	by	the	Journal	of	Applied	Physiology.	According	to	the
review,	resistance	training	breaks	down	the	muscle,	and	when	muscles	break	down,	they	will	build	back	larger,	as	long	as	you	eat	enough	protein	to	help	them	repair.Resistance	Training	ExamplesA	non-exhaustive	list	of	resistance	training	exercises	includes:SquatsDeadliftsLungesBent	over	rowsBench	pressPress-ups	Pull-upsCarriesAs	previously
mentioned,	this	is	a	far	from	exhaustive	list,	and	resistance	training	is	in	no	way	confined	to	just	lifting	weights.	Anything	that	your	body	is	made	to	resist,	even	its	own	weight	against	gravity,	can	be	a	form	of	resistance	training.What	Are	the	Benefits	of	Resistance	Training?If	you're	not	already	convinced,	here	are	10	science-backed	reasons	to	get
lifting.	Sports	therapist	and	owner	of	Validus	Sports	Injury	Clinic,	Daine	McKibben	Rice	has	also	shared	his	thoughts	on	why	resistance	training	should	be	a	staple	in	your	programme.1/	Increased	Muscle	MassIt's	no	secret	that	resistance	training	will	build	muscle	mass,	especially	when	focussing	on	hypertrophy	training.	As	supported	in	research
published	by	the	International	Journal	of	Environmental	Research	of	Public	Health,	muscle	gain	will	occur	when	the	mechanism	of	building	muscle	exceeds	the	break	down	of	muscle,	resulting	in	a	positive	balance.	Meaning,	in	combination	with	enough	protein	in	your	diet,	resistance	exercise	will	help	you	build	muscle.	Jack	Mitchell//Getty	Images	2/
Increased	Muscular	StrengthBy	consistently	completing	resistance	training	exercises,	you	will	see	improvements	in	your	strength.	Not	only	will	this	give	you	a	boost	when	being	able	to	drop	for	10	press	ups,	but	this	will	carry	over	into	other	areas	of	your	life.	The	increase	in	maximum	strength	resistance	training	provides	is	contingent	upon	a	host	of
physical	adaptations,	and,	according	to	an	article	published	in	the	Journal	of	Strength	and	Conditioning	Research,	is	best	developed	in	the	rep	and	set	ranges	of	one-to	six	reps	and	three-to-six	sets	per	session.3/	Improved	Mental	HealthThere	is	no	better	feeling	than	seeing	the	numbers	increase	on	your	lifts.	It's	not	all	about	the	way	resistance
training	changes	what	we	see	in	the	mirror	according	to	a	review	published	in	Current	Sports	Medicine	Reports.	The	mental	health	benefits	of	resistance	training	for	adults	include	improvements	in:FatigueAnxietyDepression	Cognitive	abilities	in	older	adultsSelf-esteemPain	alleviation	in	people	with	osteoarthritis,	fibromyalgia,	and	low	back
issuesAlong	with	the	science	which	supports	its	benefit,	Rice	also	sings	the	praises	of	resistance	training	for	it's	psychological	benefits	in	relation	to	pain	management.	'It	not	only	allows	our	bodies	to	adapt	physiologically,	but	also	psychologically,'	says	Rice.	BraunS//Getty	Images4/	Reduced	Body	FatThe	question	on	everyone's	lips:	do	you	lose	weight
with	resistance	training?	Well,	with	respect	to	abdominal	fat,	research	published	in	the	Journal	of	Applied	Physiology	revealed	significant	reductions	in	abdominal	fat	resulting	from	resistance	training	in	older	men.	Another	study	published	by	Sports	Medicine	(Auckland,	N.Z.)	mentioned	that	the	mechanism	for	this	reduction	in	abdominal	fat	was	the
result	of:	An	increased	resting	metabolic	rate	an	increase	in	how	much	energy	we	burn	at	rest.Improved	insulin	sensitivity	this	effects	how	we	process	glucose	and	turn	it	to	energy.Enhanced	sympathetic	activity	this	can	cause	an	increase	in	heart	rate.The	main	driver	of	weight	loss	is	an	energy	deficit,	however	adding	resistance	training	to	your
programme	could	support	your	weight	loss	goals	due	to	the	above	contributions	to	that	mechanism.5/	Muscle	Retention	During	Weight	LossDuring	weight	loss,	it's	important	to	hang	onto	the	precious	muscle	we've	worked	hard	to	build,	and	resistance	training	can	help	you	do	exactly	that	when	lowering	your	calorie	intake.	According	to	a	review
published	in	the	Journal	of	Advanced	Nutrition	several	studies	have	found	that	a	progressive	resistance	training	programme	when	in	a	calorie	deficit	reduced	the	weight-loss	associated	loss	of	muscle	mass.	Adding	new	meaning	to	the	phrase	'use	it	or	lose	it'.6/	Prevention	of	Age	Related	Muscle	Loss	&	IllnessesRice	has	helped	a	wealth	of	clients,	of	all
ages.	A	particular	problem	affecting	those	who	are	getting	older	is	Sarcopenia.	'Sarcopenia	(muscle	loss),	can	begin	to	happen	as	early	as	40	years	old.	It	can	be	more	prevalent	with	a	lack	of	resistance	training	and	other	factors.	Our	muscles	are	vitally	important	in	maintaining	our	hormonal,	glucose	and	inflammatory	levels.	Without	muscles,	or	even
a	lack	of	muscle	mass,	our	system	can	begin	to	decline	and	various	pathologies	can	follow.	This	can	have	a	serious	impact	on	our	health	and	contribute	to	things	such	as	cardiovascular	disease,	type	II	diabetes	and	even	dementia.'	Ken	Redding//Getty	Images	7/	Improved	Bone	DensityResistance	training	could	benefit	your	bone	density.	We	get	it,
increased	bone	density	may	not	be	up	there	with	your	top	goals,	but	it's	an	additional	perk	of	resistance	training.	According	to	Rice,	'The	effect	of	resistance	training	on	bone	is	a	great	example	of	the	benefits	it	can	have	on	our	bodies.	It	appears	to	provide	the	greatest	osteogenic	effect	(increase	in	bone	mineral	density).	Because	it	is	living	tissue,	it
has	the	ability	to	remodel	and	adapt	to	the	mechanical	stress	from	resistance	training,	thus	reducing	the	risk	of	osteoporosis.'	8/	Injury	Prevention	&	SupportRice	explained	that	not	only	can	the	effect	of	resistance	training	on	bone	density	stave	off	osteoporosis,	but	it	can	also	help	prevent	fractures.	'Although	research	on	the	direct	effect	of	resistance
training	on	injury	rate	is	limited,'	says	Rice,	'the	physiological	adaptations	to	bone,	muscle,	tendons	and	ligaments	of	those	individuals	who	participate	in	resistance	training	compared	to	those	who	dont,	cant	be	debated.	Studies	that	are	available,	have	reported	an	increase	in	both	the	size	and	strength	of	both	tendons	and	ligaments.'Rice	adds	that
resistance	training	can	also	be	beneficial	during	rehabilitation	of	injuries.	'When	we	get	injured,	our	bodies	can	become	rewired	and	almost	accustomed	to	certain	positions	being	'painful'.	So	it's	important	to	re-educate	our	bodies	that	these	positions	are	'okay'	to	move	into.	This	is	where	resistance	training	is	hugely	beneficial.'9/	Improved
Cardiovascular	HealthA	2011	literature	review	published	by	the	Journal	of	Obesity	concluded	that,	'resistance	training	is	at	least	as	effective	as	aerobic	endurance	training	in	reducing	some	major	cardiovascular	disease	risk	factors'	The	findings	related	to	cardiovascular	benefits	of	resistance	training	included:Improved	body	compositionMobilisation
of	abdominal	fatReduced	resting	blood	pressureImproved	lipoprotein-lipid	profilesEnhanced	glycemic	controlIt's	clear	to	see	that	resistance	training	has	a	huge	host	of	positive	effects,	and	in	the	respect	of	cardiovascular	health,	perhaps	just	as	effective	as	a	long	run.10/	Reduced	Likelihood	of	Diabetes	As	we	know,	type	2	diabetes	can	affects	many
people	and	numerous	research	studies	have	concluded	resistance	training	could	be	an	effective	course	of	prevention.	A	review	article,	published	by	the	Journal	of	Ageing	Research,	reported	how	resistance	training	may	be	an	effective	intervention	for	middle-aged	and	older	adults	to	counteract	age-associated	declines	in	insulin	sensitivity	and	to
prevent	the	onset	of	type	2	diabetes.	This	may	be	due	to	the	association	of	abdominal	fat	and	insulin	resistance.How	to	Get	Started:	Resistance	Training	for	Beginners	After	reading	the	benefits,	we're	sure	you're	rushing	to	dust	off	your	dumbbells.	Here	are	four	key	exercises	you	can	try	in	order	to	get	started	on	your	resistance-training	journey.
Choose	weights	that	will	challenge	you	and	try	to	complete	three-to-four	sets	and	six-to-12	reps	of	each	exercise.	Goblet	Squat	Hold	your	dumbbell	or	kettlebell	close	to	your	chest.	Sink	your	hips	back	and	descend	into	a	squat.	Your	elbows	should	come	in	between	your	knees	at	the	bottom.	Drive	back	up,	tensing	your	glutes	at	the	top.	Repeat.Press-
upBegin	in	the	high-plank	position	with	your	hands	a	little	wider	than	your	shoulders.	Focus	on	keeping	your	shoulders	away	from	your	ears	with	your	core	engaged	and	your	entire	body	locked.	Lower	your	chest	towards	the	ground	with	your	elbows	below	your	shoulders,	creating	an	arrow	shape	with	your	body.	Explosively	push	the	floor	away	from
you	until	you	fully	extend	your	arms.	Repeat.	If	you're	not	ready	for	a	full	press-up,	instead	perform	them	on	your	knees	or	a	hands	elevated	press-up.Dumbbell	DeadliftHold	your	dumbbells	at	your	sides	and	with	a	flat	back,	hinge	down	and	touch	them	to	the	ground.	Engage	your	lats	and	stand	upright,	pushing	the	ground	away	with	your	feet,
squeezing	your	glutes	at	the	top.	Your	arms	should	be	hanging	straight	throughout	this	movement,	think	of	them	as	hooks.Bent	Over	RowHinge	at	the	hips	until	your	chest	is	parallel	to	the	floor,	dumbbells	hanging	at	your	shins.	Maintaining	a	flat	back,	row	both	dumbbells	towards	your	torso,	squeeze	your	shoulder	blades	together	and	lower	under
control	to	the	start	before	repeating.	Control	the	dumbbells	and	avoid	moving	your	torso.10	Resistance	Training	WorkoutsNow	you've	mastered	the	moves,	try	these	10	resistance-training	workouts	and	programmes	suitable	for	all	levels:	Written	by:	HatemReviewed	by:	NemWhen	designing	a	training	program,	there	are	several	key	principles	which
must	be	kept	in	mind.	We	will	explain	these	key	principles	and	give	real-life	examples	of	how	they	should	play	a	part	in	designing	your	own	resistance	training	routine.	These	key	principles	include:SpecificityOverloadIndividualityReversibilityRecovery	By	the	end	of	this	article,	you	will	have	an	understanding	of	the	foundation	on	which	training
programs	are	built,	so	that	you	can	improve	your	own	programs,	or	experiment	with	building	new	ones!	The	principle	of	specificity	explains	that	the	results	you	achieve	will	be	specific	to	the	training	you	perform.	For	example,	training	your	1-mile	time	would	improve	your	1-mile	time.	This	sort	of	training	may	have	some	carryover	to	other	forms	of
physical	activity	(such	as	swimming,	as	they	are	both	cardiovascular	exercises.)	However,	the	most	effective	form	of	exercise	is	the	one	thats	specific	to	your	goals.Variables	which	must	be	considered	when	designing	a	specific	training	program	include	what	muscle	groups	are	being	trained,	exercise	intensity,	metabolic	demands	and	any	specific
movements	you	need	to	practice	and	get	better	at.	When	designing	a	training	program,	these	variables	should	at	least	be	similar	to	the	outcome	you	are	trying	to	achieve	if	the	goal	is	to	squat	135lbs	for	10	reps,	then	your	training	should	be	centered	around	the	squatting	movement	using	similar	intensity.This	is	simple	if	you	have	only	one	goal,	but
what	happens	if	you	have	two	or	more	conflicting	goals?	For	example,	what	if	you	have	a	strength	goal	(squat	135lbs)	and	an	endurance	goal	(run	5	miles?)	In	this	case,	you	can	implement	phase	potentiation,	which	is	structuring	your	exercise	routine	so	that	it	has	blocks	dedicated	to	each	specific	goal.	This	involves	understanding	the	sequence	and
lengths	of	training	phases	in	order	to	be	as	specific	as	possible	with	each	training	block,	so	that	it	addresses	one	certain	goal.Here's	an	example:John	has	two	primary	goals:	gain	muscle	and	run	5	miles.	Therefore,	his	training	program	is	split	into	two	blocks:Muscle	gain	block	(2	months)Here,	John	focuses	on	resistance	training	that	induces	muscle
growth.John	continues	to	do	cardiovascular	exercise,	but	this	is	less	important	during	this	block	of	training.Endurance	block	(2	months)Here,	John	focuses	on	jogging	up	to	a	distance	of	5	miles.He	continues	to	do	resistance	training,	but	it	is	much	less	intense,	so	that	he	can	focus	on	his	endurance	goal.	The	Principle	of	Overload	explains	that	your
body	adapts	to	the	training	you	impose	on	it.	How	you	trained	last	month	may	be	relatively	easy	how	you	train	now,	meaning	that	it	does	not	require	as	much	effort	and	causes	less	muscle	breakdown.	Therefore,	you	would	have	to	increase	the	training	stimulus	to	keep	progressing	.Overload	can	be	achieved	through	manipulation	of	the	FITT
variables:Frequency.	Increasing	number	of	training	sessions	per	week.Intensity.Some	of	the	ways	to	increase	intensity	include	lifting	heavier	weights,	lifting	weights	with	more	effort	and	in	case	of	cardio	exercise	like	a	running,	this	means	running	faster	or	using	parachute	to	add	resistanceTime.	Increasing	the	duration	of	each	training	sessionType.
Selecting	more	difficult	exercise	variation.	For	example,	instead	of	doing	double	leg	squats,	you	can	switch	to	single	leg	squats.Moreover,	as	you	increase	your	training	stimulus,	you	will	experience	diminishing	returns	as	you	progress	in	training	age.	This	means	that	as	you	get	more	fit,	you	will	need	to	train	harder	to	make	further	progress.	A	novice
trainee	will	experience	results	very	quickly,	but	an	expert	will	exhibit	small	improvements	over	a	longer	period	of	time.Please	note	that	overload	should	occur	appropriately.	Overloading	too	quickly	may	result	in	injuries	and	deteriorating	technique,	while	overloading	too	slowly	(or	not	at	all)	may	not	produce	results.PRINCIPLE	OF	OVERLOAD	-
PRACTICAL	EXAMPLELast	month,	Beth	walked	three	miles,	thrice	per	week.	In	order	to	continue	improving	her	cardiovascular	endurance,	she	decides	to	walk	three	miles,	four	times	per	week.	The	principle	of	individuality	explains	that	training	should	be	tailored	to	the	trainee.	Since	every	trainee	has	different	characteristics,	such	as	goals,	body
mechanics,	age,	gender,	size	and	injury/medical	history,	no	two	trainees	should	have	the	exact	same	training	program.Moreover,	people	respond	differently	to	different	forms	of	training.	One	trainee	may	experience	better	results	at	a	higher	intensity	and	lower	volume,	while	another	may	see	better	results	at	a	lower	intensity	and	higher
volume.PRINCIPLE	OF	INDIVIDUALITY	-	PRACTICAL	EXAMPLEJen	has	a	shoulder	injury	which	causes	her	to	feel	pain	whenever	she	does	incline	barbell	bench	pressing.	In	order	to	avoid	pain	and	further	damage	to	her	shoulder,	Jens	training	program	now	includes	dumbbell	flat	bench	press	exercise	which	doesnt	hurt	her	shoulders.	On	the	other
hand,	Bob	has	no	shoulder	issues	and	has	no	problem	doing	incline	barbell	bench	press.	This	principle	explains	that	when	training	stimulus	is	removed,any	the	fitness	and	the	results	youve	gained	as	a	result	of	that	training	will	start	to	diminish.	This	is	the	principle	that	explains	the	Use	it	or	lose	it	saying.PRINCIPLE	OF	REVERSIBILITY	-	PRACTICAL
EXAMPLEJames	has	been	working	on	his	pull	up	strength	and	reached	a	point	where	he	could	do	10	pull	ups.	However,	due	to	inability	to	do	pull	ups	anymore	he	stopped	doing	them	for	the	last	3-months	and	now	he	can	only	do	2-3	pull	ups.	Intense	training	is	hard	on	the	body	and	induces	catabolism	(i.e.	body	starts	to	breakdown/degrade)	For	the
benefits	of	training	to	be	realized,	the	body	must	recover	from	training	and	have	enough	time	to	build	itself	stronger	(i.e.	anabolism)	than	it	was	before.	This	includes	getting	adequate	sleep,	eating	properly	and	managing	stress	just	to	name	a	few.PRINCIPLE	OF	RECOVERY	-	APPLIED	EXAMPLEBob	trains	6-days/week	doing	intense	cardio	and
strength	training.	He	was	getting	stronger	and	more	fit	until	work	started	getting	busy.	He	didnt	have	time	to	eat	properly	and	he	was	sleeping	significantly	less.	As	a	result	and	to	avoid	potential	injury,	Bob	needs	to	reduce	his	overall	training	intensity	and	volume	AND/OR	put	more	emphasis	on	getting	adequate	sleep	and	eating	well.	The	principle	of
variance	explains	that	some	planned	variation	in	your	training	routine	is	optimal	and	desirable,	as	it	prevents	overuse	injury	and	keeps	your	exercise	routine	fun	and	interesting.	This	can	be	done	by	changing	exercise	selection,	training	frequency,	switching	up	weights	you	usually	use.	or	choosing	a	different	tempo.PRINCIPLE	OF	VARIANCE	-
PRACTICAL	EXAMPLEEmma	wants	to	improve	her	upper	back	strength	and	improve	posture.	To	achieve	this	goal	she	has	been	doing	standing	cable	rows.	However,	recently	she	started	getting	bored	of	the	current	routine	and	wanted	to	switch	things	up.	Now,	instead	of	doing	standing	cable	rows,	she	is	doing	dumbbell	bent	over	rows.	Both
exercises	work	the	same	muscle	and	achieve	the	same	goal	of	improving	posture,	but	now	Emma	has	a	new	exercise	that	she	looks	forward	to.	After	reading	this	article	you	should	have	a	much	better	understanding	of	the	strength	training	principles	which	training	programs	are	built	on	Here	are	the	key	points	that	you	should	remember:Your	training
should	be	specific	to	your	goals.Each	individual	will	have	a	different	training	program	due	to	different	individual	needs.Your	training	should	get	harder	as	you	get	more	fit	.You	should	introduce	some	variation	in	your	training	to	avoid	overuse	injuries,	make	better	progress,	but	also	to	keep	things	interesting	and	fun	which	in	turn	will	make	you	want	to
train	more	intenselyIt	is	important	to	prioritize	your	recovery	through	sleep,	stress	management	and	proper	nutrition.Use	it	or	lose	it!	Continue	to	exercise	to	maintain	your	results.	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.	As	a	library,	NLM	provides	access	to
scientific	literature.	Inclusion	in	an	NLM	database	does	not	imply	endorsement	of,	or	agreement	with,	the	contents	by	NLM	or	the	National	Institutes	of	Health.	Learn	more:	PMC	Disclaimer	|	PMC	Copyright	Notice	Supplemental	digital	content	is	available	in	the	text.Key	Words:	STRENGTH	TRAINING,	VOLITIONAL	FAILURE,	MUSCLE
HYPERTROPHY,	MUSCLE	STRENGTHThis	study	aimed	to	analyze	the	effect	of	resistance	training	(RT)	performed	until	volitional	failure	with	low,	moderate,	and	high	loads	on	muscle	hypertrophy	and	muscle	strength	in	healthy	adults	and	to	assess	the	possible	participant-,	design-,	and	training-related	covariates	that	may	affect	the	adaptations.Using
Preferred	Reporting	Items	for	Systematic	Reviews	and	Meta-Analyses	guidelines,	MEDLINE,	CINAHL,	EMBASE,	SPORTDiscus,	and	Web	of	Science	databases	were	searched.	Including	only	studies	that	performed	sets	to	volitional	failure,	the	effects	of	low-	(>15	repetitions	maximum	(RM)),	moderate-	(915	RM),	and	high-load	(8	RM)	RTs	were
examined	in	healthy	adults.	Network	meta-analysis	was	undertaken	to	calculate	the	standardized	mean	difference	(SMD)	between	RT	loads	in	overall	and	subgroup	analyses	involving	studies	deemed	of	high	quality.	Associations	between	participant-,	design-,	and	training-related	covariates	with	SMD	were	assessed	by	univariate	and	multivariate
network	meta-regression	analyses.Twenty-eight	studies	involving	747	healthy	adults	were	included.	Although	no	differences	in	muscle	hypertrophy	between	RT	loads	were	found	in	overall	(P	=	0.1130.469)	or	subgroup	analysis	(P	=	0.8710.995),	greater	effects	were	observed	in	untrained	participants	(P	=	0.033)	and	participants	with	some	training
background	who	undertook	more	RT	sessions	(P	=	0.0310.045).	Muscle	strength	improvement	was	superior	for	both	high-load	and	moderate-load	compared	with	low-load	RT	in	overall	and	subgroup	analysis	(SMD,	0.600.63	and	0.340.35,	respectively;	P	<	0.0010.003),	with	a	nonsignificant	but	superior	effect	for	high	compared	with	moderate	load
(SMD,	0.260.28,	P	=	0.068).Although	muscle	hypertrophy	improvements	seem	to	be	load	independent,	increases	in	muscle	strength	are	superior	in	high-load	RT	programs.	Untrained	participants	exhibit	greater	muscle	hypertrophy,	whereas	undertaking	more	RT	sessions	provides	superior	gains	in	those	with	previous	training	experience.Resistance
training	is	a	popular	and	effective	modality	to	improve	muscle	function,	functional	performance,	and	health	parameters	in	a	wide	range	of	healthy	and	clinical	populations.	Among	the	many	expected	outcomes,	increases	in	muscle	size	and	strength	are	considered	important	and	desirable	by	individuals	and	clinicians	either	for	performance	or	health
and	functional	improvement.	In	the	1940s,	DeLorme	and	Watkins	(1)	proposed	undertaking	resistance	exercise	sets	until	neuromuscular	volitional	failure	to	maximize	such	benefits.	Although	a	vast	body	of	research	work	in	this	area	has	been	published	(27),	issues	regarding	how	to	optimize	resistance	training	outcomes	remain	(8,9).	Furthermore,
controversies	regarding	how	volitional	failure	is	operationalized	call	into	question	the	implementation	of	this	technique	in	populations	other	than	strength	athletes,	as	participants	motivation	and	tolerance,	discomfort,	and	neuromuscular	fatigue	affect	the	performance	and	results	related	to	this	training	program.Load	selection	has	been	considered	an
important	resistance	training	variable	to	successfully	increase	muscle	size	and	strength	across	different	populations	(10).	Considering	Hennemans	size	principle	(i.e.,	motor	units	are	recruited	from	smallest	to	largest)	(11),	studies	have	advocated	in	favor	of	either	high	loads	(1215)	or	both	low	and	high	loads	(16)	to	achieve	maximal	or	near-maximal
recruitment	of	motor	units	during	fatiguing	contractions	to	induce	muscle	hypertrophy.	Although	this	is	a	topic	of	intense	debate	in	the	literature,	when	low-load	sets	are	performed	until	volitional	failure,	neuromuscular	fatigue	necessitates	increasing	percentage	recruitment	of	the	motor	unit	pool,	and	through	this	mechanism	(12),	such	training	may
produce	a	meaningful	drive	for	muscle	hypertrophy.	For	example,	Mitchell	et	al.	(6)	and	Lim	et	al.	(5)	have	reported	that	10	wk	of	resistance	training	until	volitional	failure	in	untrained	men	at	low	and	high	loads	(30%	and	80%	of	1	repetition	maximum	(1-RM))	resulted	in	similar	increases	in	quadriceps	femoris	muscle	volume	(6.8%	and	7.2%,
respectively)	and	muscle	fiber	cross-sectional	area	of	the	vastus	lateralis	(ranging	from	15%	to	20%	in	both	groups).	These	findings	indicate	that	muscle	hypertrophy	may	be	more	responsive	in	untrained	individuals	because	of	the	large	window	for	adaptation,	masking	differential	effects	of	training	modalities	and	dosages	(17),	and	not	show	an
obvious	load-dependent	relationship	when	resistance	training	sets	are	performed	until	volitional	failure	(6,18).	In	contrast,	Schoenfeld	and	colleagues	(7)	reported	that	8	wk	of	resistance	training	at	high	loads	(24	RM)	induced	greater	strength	gains	in	recreationally	trained	men	compared	with	moderate	loads	(812	RM),	whereas	increases	in	elbow
extensor	and	quadriceps	femoris	muscle	thickness	were	higher	for	the	moderate-load	group.	Consequently,	it	is	unclear	as	to	loading	effects	on	muscle	hypertrophy	when	resistance	training	is	undertaken	until	volitional	failure.	Furthermore,	despite	previous	meta-analyses	examining	low	(60%	of	1-RM)	and	higher	resistance	training	load	(>60%	of	1-
RM)	effects	on	muscle	strength	and	hypertrophy	(9,19),	the	lack	of	meta-analyses	comprising	a	large	number	of	studies	comparing	well-defined	ranges	of	load	such	as	low-	(


