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Hamstrings and Gluteus muscles.

As a coach I get more enquiries about hamstring injuries than anything, else apart from calf tears. 
I have also come to observe that weak glutes are fairly common amongst both senior and junior runners.  As the two sets of muscles and fairly closely linked I have tried to cover both in this article. Feedback welcome.

Hamstrings– the big muscles at the back of the thighs and linked to the adjacent hips.  The hamstrings they usually refer to the posterior thigh muscles, or the tendons of the semitendinosus, the semimembranosus and the biceps femoris represented on the following diagram. 
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The gluteus are the gluteus maximus muscle, gluteus medius muscle and gluteus minimus muscle. See diagram below.
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Muscles linked to movement work in pairs moving the bones forward or backwards by contracting or eccentrically by stopping the muscles extending and the limb moving – e.g. when you run downhill your quads contract to prevent you over rotating forward.  
The hamstrings work opposite the quadriceps, on the front of the thigh and are jointly responsible for much of the movement of the legs.

However the hamstrings are often weaker than the quadriceps and with both being put under similar strain it is the hamstrings that more often become injured.
This paper set out to explore some of the things that can be done to prevent injury and strengthen the hamstrings and gluteus muscles.

1.  Running style.

When running you should be ‘running tall’ with hips thrust forward.  Your upper body may be slightly forward of your hips but if you are bent over forwards, particularly going uphill, it may be an indication of weak core muscles around the front and back of the stomach area and weak hamstrings.

Barefoot running, ‘Pose’ running and the Alexandra technique seek to use the hamstrings more effectively to run in a different style from most runners, landing more fore foot than is normal.  You will need more advice if you wish to explore this option.

However you can do a lot to increase the strength of your inner core.  Pilates is one method of doing this.  Some exercises using a swiss ball can have a very positive effect.  If you want more information on core exercises check out the web; contact me; check out the Rossendale Harriers web site, training section or come to strength and conditioning sessions on a Monday night.
2.  Lengthening and strengthening hamstrings
Tight hamstrings are very common amongst distance runners. The position is even worse for cyclists, as cycling shorten your hamstrings.
Lengthening the hamstrings through stretching by dynamic warm up exercises and by static stretches, when warmed up, may help.  There are a lot of exercises that you can do and only a few are described in this paper.

3. Warming up.

Trot down the track with nice springy steps. We used to recommend ‘bum’ kicks but this is now recognised to not be a useful exercise as it encourages excessive travel by the none stance leg and does not fully mimic a running action.  
Try lunge walks leaning forward into each lunge, as this will encourage a stretch of your hamstrings. 
Lunges are an excellent exercise and should form part of your regular strength routine and there are a whole variety to choose from – forward; backwards; sideways; cross over legs going forward; twisting with the stance leg staying still and the none stance leg going to 2, 10, 4 and 8 o’clock; onto boxes; off boxes forward and sideways; using dumb bells.  As with most exercises sets of 8 with up to 3 sets.
Alternatively ‘sweeping the carpet’ – walk forward with the extending leg being held straight. This leg should land with the heel down and toes up. As the heel strikes the ground bend forward and with both hands ‘sweep’ from behind the extended knee to in front of your extended leg. Straighten up and then move forward using the other leg to lead.
4.  Bicycle kicks.

Stand both feet slightly apart.

Raise one knee to 90 degrees and then, in a continuous movement kick out your lower leg until your foot is level with your thigh, or even higher.

Pull your foot down in a big arch, whilst maintaining balance on your other leg.

Sweep the ground with your foot and continue the momentum until your moving leg is out behind you.

Repeat 10 times with each leg and work up to 3 sets.

5. Swiss ball exercises that concentrate on the hamstrings.

Lie on the floor starting with your shoulders and feet on the ground and with a Swiss ball just near your feet.

To do the exercise properly you should have your hands by your side or on your chest but not exerting any downward pressure on the ground.

Do not hold your head or neck with your hands.
For all these exercises you should tuck in your tum/zip up, whilst still breathing.
a. Put both feet flat on the ball at the top of the curve.  Bend your knees until they are at 90 degrees and lift your hips until your body is in a straight line from your shoulders to your knees.  Hold for 20/30 secs.  Repeat 3 times.

b. Adopt a similar pose to the previous exercise but this time pull the ball towards your body with your feet; to do this your will need to ‘dig’ into the ball with your heel.  Repeat ten times.
c. Place your heels on the ball and with your legs straight lift your hips off the floor until your shoulders, hips and ankles are in line. Hold for 30 secs.

When you feel you can do these exercises with ease move to completing both exercises with only one leg.

6. Ham string drops.

One which works better with a partner. Never try this if your hamstrings are injured!

Kneel down with both feet together.  Get your partner to hold both your ankles down to the floor. Lean forward, keeping the upper part of your legs and your hips and upper body in a straight line.

a. Hold your upper body as far forward as you can for as long as you can and repeat twice more after a short rest or

b. Gradually lower yourself to the floor and then pull yourself back up, if you can.  One way to achieve this is to fall onto the floor with your hands in a press up position and push yourself back up with your hands, a plyometric exercise.  Again repeat after a rest.

7.  Single leg squat

Build up to 3 x 5 - 6 on each leg. Works best standing on a box or step.
Stand on one leg and put the other leg off the ground and in front of you.  Lordotic curve/hollow back.  Bend your stance leg from the hip sliding your bum back at 45 degrees to the ground to lower under control.  Try and get down until your hips and knee re level. Push back up. This should work your glutes. If it is working your thighs you are not bending from the hips enough. 
8. Single leg dead lift – see also Appendix.
3 x 8 with each leg

This is a safe exercise that is hard to learn but brilliant as preparation for fast running or rehabilitation after injury.

Stand on one leg with hands out to the side for balance or holding a broom stick with both hands in front of you.  Hollow back and avoid flexing forward. Keep the free leg straightish and bend at the hips, dropping your hands down your thighs, so that your torso drops towards the floor.  Your back leg should be doing a ‘superman’ out to the rear.  
Controlled slow descent and ascend up using your hamstrings/muscles at the back of the leg.  Keep your hips square on.

When you are comfortable with this exercise try with dumb bells or a bar bell.

9. Deep squat to fire up your glutes. 3 x 8

Stand on both feet, shoulder width apart and with toes at 5 to 1. Keep a straight back with a lordotic/inwardly curved back. Look up; chest high. Squat down with knees over your toes.  You should work towards being able to sit on your haunches, whilst keeping your back straight. 
When you can do this properly try with dumb bells; holding a medicine ball or, more advanced, a broomstick or a bar above your head.

10. Hip raises with legs extended in three positions. Each of the 3 positions fires up a different part of your hamstrings. These are new ones to me and have become a Monday night favourite. 
Lie on your back on a mat.  Knees up; feet flat on the ground.  Rock your hips backwards and forwards 3 times to get your back into neutral – you should be able to get a hand under the hollow of your back.  Hands and arms should not be used to stabilise yourself during these exercises.

Pull your tummy in and hold in during the exercise. During all the 3 exercises your upper thighs should remain parallel to each other.
a. Start of by pulling both heels tight under your bum.  Your upper thighs will be at almost vertical. Raise one foot and lower leg until it is straight but with both upper thighs being parallel.

Raise your hips, keeping them square i.e. parallel to the ground.

Hold for a few seconds. Repeat three times.  This exercise will fire up your hamstrings nearest to your thigh. To check this out palpate/feel you hamstrings.
b. Repeat but with your bum and feet about 12 inches apart.  This will fire up the middle of your hamstrings.

c. Move your feet out as far as possible whilst still keeping them on the ground and repeat again. This will fire up the hamstrings nearest your knees.

11. 
Gluteus leg lifts.  Lie on mat on your side. Tuck your lower leg under you with knees at right angle. Your arms should be comfortable and this will be by having both out at right angles to your body. Keep your upper leg, hip and shoulders in a straight line. Lift your upper leg straight up as far as you can. Lower. Repeat 8 times and then repeat on the other side. Make sure you are lifting with your glutes. Test by putting your hand on the top of your hip.  You should feel the muscle contracting not your hamstrings.

12. 
Hamstring leg lifts. Lie on the floor face down and arms beside your body. You will be raising one leg at a time, which must be kept straight. Lift one foot off the ground using your hamstrings only.

13. 
Lengthening – only when warmed up. There are many other stretching exercises for the hams.  Generally each exercise can be done 3 times for 30 secs.  
14.      Seated stretches. 
Place a rolled up towel under your knees to prevent strain.

Sit on the floor upper body upright and straight back, with both legs stretched out in front of you

Stretch forward with both hands as far as you can towards your toes.  Hold for 15 seconds.  Relax.  Repeat up to  3 -4 times.

There are number of variations:

· In the same seated position put both feet as far as possible apart. stretch right hand to right foot and then left hand to left foot.

· Change to stretching both hands to the same foot

· Move to tucking one leg behind/beside you as though you are hurdling and with the other leg out in front of you. If right leg is in front of your stretch towards it with your right hand, if left leg use your left hand. 
· Sitting upright in the floor. Place one leg straight out in front of you and bend the foot of the other leg inward so it touches the thigh of the straight leg. Using both hands stretch out and grab the ankle of the straight leg and pull your body forward. Keep your back as straight as possible.

a. Backwards lunge. Stand both feet together.  Take a step back with one leg and in doing so drop the knee of the other leg towards the floor. Repeat 10 times with each leg.

b. Lie on the floor with both legs stretched out in front of you.  Raise the knee of one leg and grasp the knee, pulling it gently towards your chest, extending you’re hamstring.  Repeat 10 times with each leg.

For a gluteus stretch pull your knee across your body. This exercise can also be done standing up.

c. Leg straight up in the air to stretch you’re hamstring.
a. Lie on your back. Have one leg with the knee raised. Lift the other leg up, without bending it, until it is vertical.  Try pulling your raised leg towards your head.  If you have a cord or belt then place it around the arch of your raised leg and use the cord to pull your leg back.

b. The previous exercise but with a partner. Lie on the floor and raise the knee of one leg up keeping the foot flat on the floor. Raise the other leg up.  Get your partner to kneel down to take your leg and place it in their shoulder. For your right leg this will be their right shoulder.  Have them move in towards you until your leg is fairly vertical.  Get them to hold your leg just below the knee with their left hand one hand and gently pull down the toes of the raised leg to increase the stretch.  They should now gently press your leg further back.  Take care.
d. Back and hamstring stretch. Lie with your back on the floor. Go into a fetal position i.e raise your shoulders off the ground and at the same time raise your knees towards your chest grasping the legs, just below the knee, with both arms and then rock back and forward 8 – 10 times. This also stretches your back.

e. Standing upright, with both feet together, bend forward from the hips and stretch down towards your toes.  This stretch places a big strain on your back and should be approached with caution.

Alternative. Stand with both feet together. Cross your legs. Bend forward. If you’re left leg is behind your right then stretch downwards with your left hand and visca versa.
f. The Plough.  Do not attempt if you have back problems.  Lay on the floor with your arms beside your body. Raise both legs, keeping them straight and take them right over until they drop behind your head, supporting your back with your hands.

g. Standing on both legs, with your feet together, raise one leg onto a chair or similar object at hip height level and then stretch down with both hands towards the toes of the raised leg.  Once you can do this fairly easily you can raise the height of the object you are using to place your leg on.  As a further variation take both hands and stretch them down the side of the leg you are standing on i.e. crossing the raised leg.  Only do these exercises if you have not had a recent injury.
Variation. Twist the toes of the elevated leg to the right and left to increase the stretch.

h. Standing on both legs, feet together. Place one foot in front of the other and bend the knee of the supporting, back, leg. Then invert your toes of your front foot i.e. pull them upwards towards your calves.  It helps if you place your hands just above the knee of the bent, supporting leg.
i. Seated stretch.  Sit on the edge of a chair or bench. Lift one leg up as straight as possible and at the same time bend your chin down onto your chest.  Hold for 10 – 15 secs and repeat twice with each leg.

9.  Strengthening.

One of the best ways of strengthening the hamstrings is running up hills.  It is also one of the best ways of increasing the capacity of your lungs and heart to push you faster and further.

Do not over do it.  Push for 5 secs; then try 10 secs and gradually build up.  90 secs is good target.  If you are hill running longer repetitions will be useful.

10.  Plyometrics.

See also separate item on Plyometrics on this web site.

These exercises should not be attempted by beginners or any one recovering from lower leg injury.  In general terms if you have not come across plyometrics before get advice before trying them.  If you do attempt them do very few sets to start with and build up slowly.  Do not do plyometric exercises within 4 – 5 days of a competition.
Plyometrics have been shown to be a very effective way of increasing the power of your muscles.

Essentially plyometrics consists of a series of very short sharp exercises that work by eccentrically contracting your muscles and then immediately exercising the opposing set of muscles.  The idea is to think fast feet. Touch and go.
Leave 30 seconds between sets when hopping and between each exercise for other plyometric exercises.

a.  Hopping.  Simple?  Hop five times on one leg in large exaggerated hops bring your leg down, snap to the ground, landing flat footed and then immediately going into the next hop.

b.  Depth Jump.  Stand on a small box and slide/jump off, landing on both feet and then immediately rebounding forward.

c.  Advanced Lunges.

When you have become competent with lunges try the following.

Starting in a lunge position.  Jump up but as you do widen the distance your feet are apart i.e. raise your front leg in front of you and your back leg behind for a fraction of a second before snapping them back into their original position.  Sounds simple.  Try it.  Repeat five times.

Alternative. Starting in lunge position jump up and whilst in the air reverse the position of your feet before landing.

You can also do this exercise with the front foot on a box and in a lunge position.

11. An isometric exercise, if done with a rope but you can use a resistance band. 
Standing straight with feet together.
Use an elastic band or a rope.  Place under both feet and grip both ends with your hands so that your knees are bent and there is resistance as you try to stand up straight.  Hold for 20 secs.  It is best if you use 3 positions with knees bent to differing levels.  Repeat 3 x.
12. The Dog.

Kneel on the floor, hands flat in front of you.  Raise your bum up as far as it will go, straightening one leg at a time, pushing your knees back and heels down.

Align your neck and back into a straight line.  Look at your belly button and hold in your abdomen, whilst still breathing.

Return to the start position. Repeat 8 times and change to the other leg.
I hope these exercises are of use.  I take no responsibility for any injuries and suggest they are tried out with an experienced practitioner and gradually.  Do contact me for advice or to suggest other exercises.

Nick Harris 01706 211468 nick.harris@northmanchester.net
Feb. 2011

Appendix – Both suggested by Graeme Woodward; CVFR and FRA Coach Co-ordinator.
1. Marching

RDLs and SLDL

2. Appendix 1.
THE RUNNING TECHNIQUES EXERCISES from Peak Performance

MARCHING HIGH-KNEE DRILL (MARCHING 'A' DRILL):
Begin by walking slowly forward on the balls of your feet using small (12- to 18-inch) steps. Your heels should not touch the ground during this exercise. Continue by raising your right knee to hip level (with thigh parallel to the ground) on each stride. Your right foot should be 'cocked' (making your ankle and foot look like a fish hook) at the top of the leg swing, and your right ankle should be directly under or slightly behind your right knee (your knee should be at a 90 degree angle or slightly less). Rise on the toes of the left foot and extend the left ankle and knee as your body passes over the left foot during the walking stride. Your trunk should be held upright (think 'chest tall and slightly forward'), and your chin should be held level. Swing your arms slowly and deliberately in a mock running motion in rhythm with the marching/walking strides. Your elbows should be bent at approximately 90-110 degrees, and your hands should swing to nearly chin level and slightly toward the midline of your body during the forward arm swing. On the back swing, your hands should move one to six inches past the 'hip-pocket' position, to the rear of your body. You probably didn't realise that marching could be so complicated!
Repeat this action, raising the right knee to hip level with the left leg moving through a normal walking stride into full extension on the toes, for 20 to 40 meters. Walk back to your starting position and repeat the action, with the left knee rising and the right leg extending, for 20 to 40 meters. 
Continue to focus on short steps, proper posture and limb mechanics, whole-body balance and control of your marching rhythm. All of your movements should occur in a slow and controlled - not jerky - manner. After performing the drill with each leg marching separately, combine the marching actions of both legs over the 20- to 40-metre distance. The marching high knee drill emphasises proper running mechanics - a driving knee lift, upright posture and a coordinated arm swing - and should be practised and mastered before progressing on to the skipping and running techniques drills

MARCHING HIGH KNEE WITH EXTENSION DRILL (MARCHING 'B' DRILL):
Begin this high knee with extension drill in the same manner as the high knee drill - walking forward slowly on the balls of your feet. Raise the right knee to hip level with each stride, and as the knee approaches hip height extend the knee by swinging the lower leg and foot forward to nearly full extension (your entire leg will end up parallel with the ground). Allow your momentum to carry your body forward, and step with the ball of the right foot one to two feet in front of the left foot. Your trunk should be held upright, and your chin should be level throughout the course of the drill. Your arms should compensate for the extended leg action by swinging in a slightly wider arc (100-plus degrees at the elbow) while maintaining rhythm with the strides of the legs. 
The actions of the left foot, ankle, knee and hip (extended) are similar to their activities in the high knee drill

Repeat the high knee lift and extension action with your right leg for a distance of 20 to 40 meters. Then rest while walking back to the starting point, before performing the drill with your left leg. Finally, perform the exercise with both legs alternately over the same 20- to 40-metre distance

The marching high knee with extension drill emphasises hamstring flexibility and body control, in addition to other basic aspects of proper running mechanics. It provides the basis for learning more advanced skipping and running drills

SKIPPING HIGH KNEE DRILL (SKIPPING 'A' DRILL):
The skipping high knee drill follows the same basic format for posture and limb mechanics as does the marching form of this drill. The trunk position and arm and leg actions are identical to those of the march, but the cadence is slightly faster to accommodate the skipping action. Once again, the strides are short (about 12 to 18 inches between opposing foot contacts), and the action is performed primarily on the balls of your feet, which helps you develop foot strength and balance

Practise the skipping drill with one leg at a time before combining the movements (first lift only the right knee, then only the left knee, before alternating right and left lifts) over a distance of 20 to 40 metres for each drill

The skipping high knee drill develops inter-muscular coordination during fast movements to a greater degree than do the marching drills, which are carried out at a slower tempo. In addition, the load placed on the musculoskeletal system is considerably higher during skipping, due to a greater vertical shift of the centre of gravity during the exercise. This additional loading leads to increases in strength in the motor support structures of the feet and lower part of the leg, as well as the thigh, hip and trunk muscles

SKIPPING HIGH KNEE WITH EXTENSION DRILL (SKIPPING 'B' DRILL):
This 'B' drill is like the 'A' skipping drill, except that a swing forward of the lower part of the leg is added to the driving knee action. The emphasis during this drill should be on the 'pulling down' (hip extension) of the swing leg rather than the kicking out of the lower part of the leg during knee extension. This 'pawing' motion with the nearly extended leg is important for developing coordination and specific strength in the hamstring and gluteal muscles and should help prevent injuries in those areas (especially hamstring strains and tears). All other aspects of proper running form (as outlined in the descriptions of the previous drills) should be observed

First, move 20 to 40 metres with the right knee driving and extending, then scoot through 20 to 40 metres with the left knee driving and extending, and finish by alternating from right leg to left leg over the same distance. Walk back to your starting point between drills to recover

This skipping 'B' drill emphasises the development of an active foot strike, providing the basis for improved stride length, in addition to strengthening the hamstrings, improving coordination and balance and upgrading running posture

RUNNING HIGH KNEE DRILL (RUNNING 'A' DRILL) AND RUNNING HIGH KNEE WITH EXTENSION DRILL (RUNNING 'B' DRILL):
The running 'A' and 'B' drills are performed in the same fashion as the marching and skipping versions but utilise a short-stride (12- to 18-inch) running motion. These are the most advanced and difficult drills to perform correctly, and they are also the most specific of the three drills to the actual neuromuscular patterns used during full-stride running. 
Movement rhythm, frequency of foot strike, balance and coordination requirements, ground impact forces and energy expenditure are at their highest levels during these running drills. It is very important to maintain a forefoot (rather than heel) strike during these running drills in order to allow the foot and lower part of the leg to absorb the high impact forces. Upper torso and arm-swing actions should be similar to those in the previous drills

Perform all running drills with one knee rising and the opposite leg 'jogging' (low knee lift) for a distance of 10 to 20 metres. Walk back to the start and repeat the action with the other leg, before combining the actions and performing the drill with alternating legs. The distance covered (10 to 20 metres) for the running drills is shorter than for marching or skipping due to the greater intensity of effort. Over time, you may gradually increase the distance, but in the interest of maintaining proper technique and therefore positive training adaptations, it is wise to be conservative. It is far better to train over shorter distances with excellent form than it is to work over longer distances with average or poor form

The running 'A' and 'B' drills develop specific intermuscular coordination, increase the strength of the entire foot/leg/hip/trunk complex, and enhance balance and body awareness during full-stride running. Running drills allow you to strengthen many important links in the running performance chain (posture, specific strength and power, mobility and agility) through specific overload of the various links

The following sample running techniques workouts are designed for runners of various ability levels:

Beginner
Do the following running techniques workout two to three times per week at the end of your warm-up (before the main part of your training session begins):
March 'A': 1 X 20m each
March 'B': 1 X 20m each
Skip 'A': 2 X 20m each
Skip 'B': 2 X 20m each
Please note: '1 X 20m each' denotes performing the drill for 20 metres with the right leg only, followed by 20 metres with the left leg only, followed by 20 metres of alternating legs. For recovery, simply walk back to the start between repetitions


Intermediate
Carry out the following running techniques workout twice a week at the end of your warm-up:
March 'A': 1 X 20m each
March 'B': 1 X 20m each
Skip 'A': 2 X 30m each
Skip 'B': 2 X 30m each
Run 'A': 2 X 10m each

Advanced
March 'B': 1 X 20m each
Skip 'A': 2 X 30m each
Skip 'B': 2 X 30m each
Run 'A': 2 X 20m each
Run 'B': 2 X 10m each

Key summary points about the drills
1 Emphasise proper trunk posture on all drills, keeping your chest up, your back straight, and your chin level

2 Swing your arms smoothly and under control, with hands coming forward to chin level in front and just past the hip in back

3 Emphasise the lifting action of the knee on the swing leg while keeping your foot cocked upward. Emphasise the driving action (extension) of the support leg at the ankle, knee and hip while stressing a 'tall on your toes' action with the supporting foot

4 To develop optimal movement coordination, perform all drills when your energy levels are high - before your main workout begins. Performing drills when fatigued leads to less ideal posture and form - and fewer gains in efficiency

5 To reduce impact forces and minimise the possibility of injury, perform all drills on grass, a rubberised track, a wood floor, or some other type of resilient surface

Walt Reynolds
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Romanian Deadlift vs. Stiff Legged Deadlift

Having previously examined proper technique for the Clean Style Deadlift, I want to look at two related (and often confused) movement that are somewhat related to the deadlift.
Those two movements are the Romanian Deadlift (RDL) and the Stiff-legged deadlift (SLDL).  Many in the field tend to use these two terms interchangeably but they actually describe two very different exercises.

What’s in a Name?
Before looking at them in any detail, however, I should make one rather pedantic note.  The RDL is often referred to more generally as a flat-backed, semi-stiff legged deadlift, a description that will make more sense after I demonstrate how it should be done.  So you might be wondering where the name RDL came from.

As the story goes, the Romanian Olympic Lifter Nicu Vlad (who is credited with doing ~300kg, yes that’s 660 lbs., in the exercise) was seen doing them in the Olympic training hall at some point prior to either winning a medal, setting a world record, or possibly both.

Since he was Romanian, the movement got dubbed the Romanian deadlift. Whether that name is ‘right’ or not is ultimately not of much importance in my opinion, RDL is the name most people know the movement by and that’s what I’ll call it.

Muscles Targeted
Both the RDL and SLDL target the same primary muscles which are the gluteus, hamstrings and low back (additional work is done by the upper back and gripping muscles). In this context, one of the primary differences between the RDL and SLDL is that the RDL only works the spinal erector muscles statically, as there is no movement in the spine itself.

In contrast, due to the rounding and un-rounding (flexion and extension) that occurs in the SLDL, the spinal erectors are trained more dynamically in the SLDL.  However, the consequence of this is also a great deal more stress on the low back and spine (including the spinal ligaments and disks); I’ll address this below.

Technique
Both the RDL and SLDL start in basically identical positions: both movements start from the top with the bar held with straight arms and the torso upright.  A double overhand, mixed, or hook grip can be used, straps can and should be used if grip becomes limiting.  I’d note that body movements can be done with dumbbells as well although I’ll only demonstrate the barbell version here.

From that point on, the similarities basically end.  In the SLDL, the bar moves out in front of the body (the legs generally stay locked and the hips don’t move) and the bar is generally brought quite low, usually to the instep of the shoes; this usually necessitates standing on a high platform so that the plates don’t hit the ground (in the picture below, the lifter isn’t on a block since there were no weights on the bar).  The back will be very rounded at the bottom of the movement due to the protracted range of motion.  Lifting the bar is simply a reversal of the lowering, the low back unrounds as the lifter’s torso comes back to the upright position.

I’d note that another variant of the SLDL (not shown in this article) does not take the bar as low, and the back stays flat.  In my experience, most take an SLDL to the instep which requires rounding the low back which is why I’ve focused on that variation in this article.

In contrast, with the RDL the back remains flat or slightly arched, the knees are typically bent slightly (about 10-20 degrees) and the hips move backwards with the shins staying more or less vertical, the weight should be back on the heels.  As you can see below, the bar doesn’t go nearly as low in the RDL as in the SLDL as a consequence of the low back not rounding.

A side by side comparison of the bottom position of a typical SLDL (left) and RDL (right) appears below.  Note that, if there were plates on the bar, the SLDL would require standing on some type of high platform (a flat bench is typically used) so that the plates don’t hit the floor.  Again, there is a variation of the SLDL where the back remains flat, but the bar is still swung out front without the hips moving.



SLDL Bottom



RDL Bottom 

In the RDL bar is only lowered as low as the lifter can go without rounding the low-back, for most people this usually puts the bar just below the kneecap.  However, I have seen the very occasional person with freak hamstring flexibility or exceedingly long arms go lower than this and keep their back flat but for most just below the kneecap is about the limits.

In my experience, even with 45 pound plates or bumpers on the bar, the plates will rarely touch the floor in a properly done RDL unless the lifter is unusually flexible or has very long arms.  In that case, the lift will have to be done standing on some sort of raised surface (e.g. an aerobics step) so that a full range of motion can be achieved.

Extremely inflexible lifters will stop higher and the RDL can actually be used as an excellent hamstring stretch (with just the bar or a small amount of weight).  The bar should simply be lowered to the limits of the lifter’s hamstring flexibility (with the back kept flat/slightly ached) and that position held.  The weight of the bar will gradually pull the lifter into a deeper position, stretching the hamstrings in a very functional pattern. Over time, the range of motion of the RDL should increase until the proper bottom position (again, bar slightly below the kneecap) is reached.

The upper back should be set and locked during the entire movement with the lats flexed (this will improve low back stability) and the shoulder blades pulled back, the bar should basically slide down the legs and over the knee. As the bar is lifted, it slides back up over the knee and then back up the thighs.  That bar is essentially dragged up and down the thighs and should never ’swing out’ from the body.

The below two pictures show a proper depth RDL (left) with the lifter having gone a little bit too low (right). Note how there is flexion in the lower back area in the right picture with no change in hip position.  That is to say, the extra depth is accomplished by rounding the back, there is no additional movement at the hip.



RDL Correct Bottom Position



RDL Too Low at Bottom

One easy way to avoid rounding the low back is to keep the head up (and neutral to your torso, don’t hyper-extend your neck) with the movement done in front of a mirror. If you can still see yourself in the mirror, your head is up and your back won’t be rounded.

In contrast, if you can’t see yourself anymore, you’ve dropped your head and have rounded either your upper back, lower back or both. If you feel the tension come off of your hamstrings and into your low back, you’ve probably rounded your back as well.  It’s also possible that you’ve bent your knees which will also take tension off of the hamstrings.

For the most part, I’m not a big fan of the SLDL except as a light stretching or warm-up exercise. The problem is this: as the low back rounds beyond a certain point, the low back muscles (spinal extensors) become inactive due to an inhibitory reflex; this throws all of the stress onto the ligaments of the spine. As well, spinal flexion under load can be damaging to spinal disks in the long-run, increasing the risk of disk herniation.

While I know many have done heavy SLDL’s over the years, I can’t recommend this based on what we know about spinal health.  In a future article, I’ll detail what I think is a better way to train the spinal muscles dynamically, which is various types of back extensions.

Basically, I think that the RDL is the superior movement here. Olympic lifters use it as an assistance exercise (to mimic the second pull) and it can be done with either a clean or snatch grip, athletes and power lifters use it to strengthen the posterior chain to improve squats and their deadlift lockout, and bodybuilders can use it to hammer their hamstrings and gluteus. Basically, I think it’s safer (from the standpoint of spinal health) and a more effective movement in the long-term.

Programming Thoughts
As far as programming, both the RDL and SLDL are generally better used for moderate reps, unless a lifter is very technically skilled. Repetitions lower than three tend to be problematic, invariably lifters get a little bit freaked by the heavy weights and do funky things technique wise, I don’t think I’ve ever had a lifter test a maximum single in the RDL, nor would I.

Sets of 5-8 are generally the best way to go for most lifters and the RDL/SLDL is usually used as a secondary leg exercise following squats or deadlifts.  Higher repetitions can be done but lifters have to be aware of signs of upper back fatigue and form breakdown.  With the RDL this causes rounding and a loss of proper technique.

I’d note that RDL’s do involve a lot of low back even though the spinal erectors aren’t being used dynamically.  If a lifter has exhausted their low back with heavy deadlifts or power style squats, RDL’s may be a real problem technically as the low back will give out.  Keeping the weights lighter or picking a move that doesn’t involve so much low back may be a better option here.
Finally, it’s worth mentioning that RDL’s are notorious for causing some pretty crippling hamstring soreness.  The hamstrings are often prone to soreness in the first place and the high stretch component of the RDL tends to exacerbate this.  Just something to keep in mind when you introduce the movement (or re-introduce it after a long-lay off); start light or you may not be able to walk for 5 days.

