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Rossendale Harriers
Improving uphill and downhill technique – notes for coaches and their athletes.

1. Background and objectives.

2. The main aim of these notes is to help coaches working with runners who need to get up and down hill quickly and safely and therefore contribute to the evolving curriculum of coaching fell running! They are intended to help these coaches identify areas where their athletes could improve.  It is therefore a toolkit, not a training plan; designed to give some ideas rather than provide a solution.  Differing coaches and athletes will find by trial and error that various techniques work for them.

3. These notes are based on sessions we have had at Rossendale Harriers in the spring of 2008.  They are not as comprehensive as Keven Shevels' excellent little booklets on the same topics.  In some instances I have taken a slightly different position to Keven. I am grateful for the contributions received from Graeme Woodward, Level 3 coach at CVFR and who is drafting the Level 2 Fell coaching module; Richard Lecky-Thompson, Junior Co-ordinator FRA who is drafting the Level 3 Fell coaching module and Andy Grenfell, Senior member at Rossendale Harriers.

4. The message from all three focuses on a fairly obvious fact that technique on its own won’t see you winning races.  Speed of reaction; shortening foot contact with the ground; understanding the biomechanics of hill training and practice will be crucial factors for coaches helping athletes to improve.
5. Ged Walsh, a senior at Rossendale Harriers and a football coach, has observed to me on more than one occasion how little time runners spend on technique compared with athletes taking part in other sports.  (I could say the same for distance runners, generally, in relation to conditioning and stretching!)  This note is intended to encourage coaches to work with their athletes to remedy this deficit.  I hope that they will encourage their athletes to try out some new ideas when training, as this is the time to practice new ideas, not in a race.

6. I am in indebted to Ricky for pointing out the attached two web links which are also well worth looking at:

http://www.comp.leeds.ac.uk/royr/run/downhill/
 and Graham Pearce's comments here http://www.comp.leeds.ac.uk/royr/run/downhill/gtwhernside-graham.html
7. Getting started.

8. A coaches’ starting point will always be their athletes and where they are in the development of their skills, athletic development and their ability to run on hills.  These factors vary enormously from juniors, who descend like headless chickens to runners who come down hills like scared rabbits and these are not always the slower runners!  These notes are not designed to tell coaches and their athletes what they should be doing, as in my view they should be setting personalised programmes and learning by trial and error.  
9. I like to watch athlete’s runners warm up and see them doing some basic hill work to observe their skill and level of athletic development. This warm up should include different warm up exercises for up and down hill running as uphill we primarily uses muscle concentrically whilst downhill running uses muscles eccentrically, mainly or for most of the time. 
10. From this initial session and in talking with the athletes about what they want to get out of the session and their own assumed deficits it is usually possible, in my view, to begin to tailor the session around the athlete(s).  Andy Grenfell has commented that when working with Graeme Woodward on his own technique it was useful to have 3 key issues identified, initially, to work on with more following later. For example an issue that often comes across early in the session is confidence in running downhill, which enables me to think about how to help the athlete look at this as an issue.

11. An example. If the issue is confidence running down hill I now starting sessions with some light jogging on grass on a hill side and across a contour, with athletes closing their eyes.  This is designed to inspire confidence that they won’t fall.  None have so far but it generally produces some hilarity and hopefully achieves one objective of working with athletes who are feeling relaxed.

12. Athletes seem much less concerned with their technique going uphill, despite the extra energy and commitment involved.  Virtually everyone I know practices running up hill, generally quite hard and at a single pace but few practice downhill.  This I find strange as both uphill and downhill techniques are needed and both require very different techniques and muscles.

13. As the first part of any session I now always try to work through with the athletes, including junior’s, the contribution of different parts of the body and how they should be aligned, for each part of the session i.e. for uphill and for downhill running, believing that athletes need to be aware why they might be considering changing running habits that might be quite ingrained and deep seated. In my view this step is very useful in gaining a greater understanding of the athlete’s concepts of physiology and development.
14. Downhill - Body alignment 
15. Feet – aligned straight ahead – probably obvious on gradual downhill’s but more important to consider and try out on steeper hills.  Essentially stud’s grip better and the potential sideway strain on ankle ligaments and risk of tears is reduced.

16. Try to land with toes downhill so that the feet land ‘flat’ on the ground; increasing the proportion of the sole in contact with the ground to improve traction.  
17. Legs - The athletes knee and hip should be flexed with the lower leg near vertical and ‘stiff’ to give a stretch, shortening the gait cycle and reusing of energy. 
18. The other crucial factor in maintaining downhill speed is to keep contact between the ground and the foot to the minimum – ‘fast feet’.  
19. Don't let the athlete:

a. over stride as this will create braking. Full foot contact under hips. 
b. lean back and land with the upper body and both the upper and lower leg all aligned as this can cause the leg to brace and break the athletes stride. 
20. Calves.  Calves take the strain coming downhill, stopping forward momentum.  My observation is that this could be the cause of a lot a calf problems in runners.  In my view the best way of avoiding the problem is to try and ensure that the athletes runs in a way that reduces the strain – the lower leg vertical or leaning forward and a with a forward momentum so as not to over use the calves to brake too much..  
21. Quads.  Quads are generally very strong and easy to train with squats etc.  They can contract to hold the individual from moving forward/downhill; if used to brake too much in this way they can get very sore on long descents or for novice runners.
22. Upper body. On most slopes, apart from the steepest, the upper body should be slightly forward of the hips.

23. Arms. For some reason on downhill’s runners seem to forget how to use their arms.  On gradual slops arms are important in helping you to run faster; using a backward and forward motion, rather than across the body characterised by so many distance runners: I always suggest that hands should not be coming inside the hip line.  In practice and on steep hills the arms become used more for balance.

24. Shoulders.  Runners lacking confidence show it in their shoulders which become tense and raised.  Good downhill descent means being relaxed.  Try to ensure that the athlete is not hunching their shoulders.
25. Head angle. Look ahead – 5ms is often suggested for all but the steepest descents.  The athlete’s brain will remember the terrain and get their feet to go where they should.  This means running relaxed and not thinking too hard about the next footfall.  If the athlete tries to think where to put their feet they will either tense; slow or get it wrong and fall as there is not enough time for the brain and eye to correctly coordinate, if descending fast.  One technique I have tried is to stand down hill of the descending runner and get them to look at my raised gloved hand.  If the runner can manage without looking down it should help with the confidence factor, as they soon find that they can run without relying on looking down.  As I say to them if I can run backwards downhill they can run forwards without looking at the ground.
26. Training downhill.
27. I will come to very steep and rocky descents but how should an athlete practice descending?

28. It might be obvious but start on a grassy gradual descent.  Start slowly and work through each aspect of technique.  In my view it helps enormously to have someone watching an athlete and this need not be an experienced coach, although they must know what they are looking out for and be able to tell the athlete if they are succeeding.
29. A good place to start is with the upper body angle. I stress the weight of the upper body and head.  If the upper body is forward of the lower body then gravity will pull the upper body downhill.  Start with the athlete jogging downhill; pushing their shoulders and chest forward and leaving their arms behind them like wings.  Get them to feel their body falling down hill.  If they have been used to running downhill very upright or even leaning backwards this style will feel strange to them.
30. The athlete’s legs will follow them downhill.  On very gradual descents they will be able to maintain a longer stride length.   Try not to let them go too fast too early on, when learning a new technique.
31. As their foot is about to leave the ground get them to push backwards, into the hill side, flicking their heels up by using their hamstring to pull the leg back; pushing them forward and therefore because of gravity, downwards faster.
32. Work up to longer, steeper, rockier descents.  The next bit is crucial.  If they maintain their normal stride as the going gets steeper or they go faster they are in danger of losing their balance at some stage.  The coach needs to get them to offset this tendency by shortening their stride which will help them maintain balance but which requires faster feet and leg cadence, if speed is to be maintained.  One way of doing this is to get the athlete to increase their arm cadence, which should help increase their leg cadence.  This will not work if they are using their arms for balance and require confidence in the foot strike and footwear.
33. At this point it is worth remembering that for coaches and athletes any change will be gradual.  Take the aspects of change of style gradually by building in the changes into regular training sessions, as well as specific practice sessions. There are also the crucial psychological factors and skills of the 3 C’s - Confidence, Commitment, and Control to build into the programme. 
34. Factors to consider.  

35. Walkers often take a gradual approach to hills with paths that zig zag and get very rutted and stony.  This is often a poor terrain for fell running, as it can be rutted and stony. When running downhill try to get the athlete to think about running on the grassy edge of the path; cutting the corners or just running straight down. Even on terrain that looks quite tussocky their legs and ankles will generally adapt to grassy terrain. (Warning – remind them that they must know what is below them.  In terrain with ravines; cliffs and quarries they will not want to run over the edge.  This is obviously more important in weather with poor visibility.)

36. In my view descent training of between 50 and 150/200ms is sufficient, particularly as the athlete will need to go back up hill for the next effort.
37. Steeper descents.

38. So far I have avoided reference to very steep descents.  How steep will depend on the terrain; if the ground is wet; if the athlete has good studs and on their strength, technique and confidence.  At some stage the ‘shortened stride/forward lean’ method of descending will not be suitable for the steepness of the terrain they are on.

39. The athlete should move to a more upright body position.  To maintain momentum and speed they will need to have very fast feet and small steps.  How?
40. Difficult to describe but they need to be lifting their knees and pushing forward with the feet so gravity is doing the rest.  Try to get them to forget about the rest of their body letting their ‘twinkle toes’ find their own line.

41. Very rocky and steep descents can involve athletes using their arms to aid descent and can be difficult to practice, apart from areas such as the Lakes or North Wales or in some quarries.

42. Conditioning training for running downhill.  
43. Exercises that strengthen the quads and calves.  Squats; wall sits; leg extensions with toes facing into and on the edge of stairs.  Cycling is often said to be great, particularly with the seat down but beware cycling shortens your hamstrings being a concentric activity and it does not train the hamstrings for eccentric work.

44. Exercises for the core body, as the upper body is under considerable strain on fast descents.  Planks and other Pilates style exercises.

45. Exercises to strengthen the cruciate ligaments, particularly for female athletes who have a much higher injury rate than males; 6 point lunges; single leg squats; zig zag running and hopping. 

46. General exercises including conditioning drills and low level plyometrics, including use of low level hurdles can be useful. (Examples of many such exercises are on the training section of the Rossendale Harriers web site where this paper will also be posted. www.rossendaleharriers.co.uk) 

47. If training downhill you can add space markers, mini hurdles etc to grassy descents to get accurate foot plants. 
48. Use sprint drills to develop faster recovery of rear leg. 
49. Get the athlete to practice ‘fast feet’; hit and off. 
50. Why use new techniques?

51. So what are the advantages of your new technique?  It is said that on a gradual descent of 6% you are using 24% less energy than running on the flat.

52. This saving is lost if you are breaking with an upright style and straight leg/heel first landing style.  Watch a good descender and see the massive amount of distance they gain over other runners around them.  Video evidence points to the distance covered in each step varying enormously with the faster runners having a longer stride but this needs to be mixed with a combination of techniques: achieving forward momentum; shortness of contact with the ground; reducing braking to the minimum
53. My only word of caution is that it is no point flying downhill only to lose momentum on the flat or the next uphill. For running economy it is crucial the athlete doesn't brake on descent overusing their quads and tiring them before the next climb
54. Uphill running - Body alignment.

55. As with downhill running I will go through the requirements of the differing parts of the body.
56. Feet.  Full foot contact with the ground maintains grip through the soles of your trainers, which can be important on wet ground. Grip can be compromised by initial contact only being with the forefoot of the front foot.  However forefoot only helps reduce ground contact. The key factor for the athlete is that they need rapid ‘foot off’ to create a quick stretch forward/foot plant/hamstring shortening cycle/action otherwise energy will not be stored in the Achilles and will be dissipated as heat. (Remember the Achilles tendon stores most of the athlete’s energy for upward and forward momentum.  Women who are used to wearing high heels can find their Achilles shortened and at risk of damage running in flat fell shoes or track spikes.)
57. Calves.  Running up hill on their toes places a huge strain on the athlete’s calves. which are contracted to keep the athlete ‘on tip toes’, whilst the stored energy from the Achilles is brought to play.
58. Glutes and hamstrings.  These large muscles on the back of the top part of your legs are the main muscle for powering you up hill.  They are weaker than the quads at the front of the upper thighs and require considerable exercise and training to be used properly.
59. Upper body. Try and get the athlete to keep as upright as possible, very slightly forward of bolt upright.  Bending over has the effect of restricting air into their lungs and constricting their quad muscles, which will be busy trying to lift the athletes knee and lower leg forward and up the hill ready as part of their  next step.

60. Arms. Athletes need to use their arms. I suggest that athletes keep their hands outside your hip line.  If they increase their arm cadence their leg speed will increase and tend to help them run or walk faster up hill. Running uphill is hard work and in my view the little extra effort required by using your arms is well worth the effort.  
61. Eyes. Look ahead/up as much as possible.  This will help maintain an upright position. Hips forward; shoulders back.
62. Training for uphill running.

63. So time to practice.  Again start on a gradual slope and slowly and build up speed and gradient. Nice upright posture.  Shoulders back; hips forward.  In the jargon ‘run tall’.
64. Nearly everyone I have watch finds that at some stage three factors kick in.
a. As the pace increases the athlete tends to ‘crunch’ forward, often very suddenly. An observer will soon pick this up. The athlete needs good core strength to negate this. Greame Woodward describes this as the start of the 'end of running', if that makes sense; explained in a lack of core strength, especially glutes, back and abs. Notice how the better runners, who run uphill when others are walking, keep a straight back. 

b. As steepness of gradient increases the athlete alters their running style from a full foot plant/normal heel strike to running on their toes.  The athlete may want to keep their normal style going ‘rocking’ from one foot to the over, flexing and dropping the hip of the leg they are about to land on and shortening their stride.

c. As steepness increases athletes can start to ‘jump’ up the hill, particularly if the path is rutted into little steps. If this is going to last more than a few steps try and get them to avoid this.  It is very energy intensive.  They might want to zig zag to take the steepness out of the hill; to walk or to use smaller steps
65. What has happened to the athletes stride?  As they hit the hill it should have shortened.  You want their mode to be little pitter patter steps; arms swinging and body upright.

66. So they want to increase their speed?  Get them to change their arm cadence and you will notice a rapid change.  The effects are dramatic.
67. Steeper hills.

68. Hill gradients can vary a lot.  All athletes end up walking at some stage.  If your athletes are walking get then to try and maintain the ‘uphill’ stance and ‘power’ up the hill.  Fell coaches in the past have differed from me on this.  Emphasis has been placed on using the hand to quickly push down on the thigh, just above the knee or higher.  The jury is out on this ‘augmentation’ style.  A recent article in the Fell Runner researched the method and didn’t find in its favour. However hands on knees create a stability triangle, improving core control.
69. If your athletes are on a steep hill e.g. the steep climb at the beginning of the Hellvellyn race or the start of Mount famine get them to look around.  Are those leaning into the hill going faster?  Are they looking more tired than the runners walking or running more upright?  I think individuals start to walk through a lack of core strength but also: 
1. Lack of fitness 
2. Inability to maintain power output. 
3. Differences in lever length giving greater or lesser loads 
4. Psycho factors ...everybody else is... 
5. Using hands seems easier
70. Conditioning training for uphill running.

Can you train to strengthen your body for uphill running?  Yes very much so, although it is something few runners seem to concentrate on.  This is surprising.  Their needs to specific strength and conditioning training for fell runners but these they need to be eccentric and concentric and eventually match movement speeds of event. (There are some specific S + C exercises on the Rossendale Harriers web site originally designed by Graeme Woodward.)

71. Muscles often work in pairs and this is true of the strong muscles at the front and back of the upper thigh.  It is the muscles at the back which are the weaker of the two; hence all those runners at clubs with ‘hamstring problems.

72. Hamstrings and glutes are more difficult to train up than the quads.  There is a paper covering these muscles and important lower back muscles on the Rossendale Harriers web site.

73. These will include hamstring drops; single leg squats with free leg forward extended; single leg dead lifts; exercises on a Swiss ball etc.

74. Plyometrics should be considered for the Achilles tendon. (Care here if injured and for younger runners.  Do not attempt in the week of competition.)
75. Hopping up hill; running uphill on tip toes, dropping your heel to lengthen the Achilles.  There is a lot you can do.

76. If you are using cycling as part of your training then remember that this will shorten your hamstrings placing a greater risk of hamstring damage, particularly if sprinting. Do exercises to lengthen the hamstrings. Cycling is a concentric activity and so suits uphill running but won't help with the eccentric demands on hamstrings in downhill. 
77. How long should your uphill efforts last?  

78. This depends on what you are training for.  20 – 30 seconds and up to 90 – 180 seconds is probably sufficient.  But if you want to run the Ben then some long days out with big climbs, even if you are walking, is probably going to be needed,

79. Why uphill train?

80. Even if you are not intending to run on the fells you are likely to benefit from uphill training.  Firstly most roads have some hills and there may be hills in cross countries etc. Uphill running is also the best form of sprint/strength training improving hip related muscles and benefitting your heart and lung capacity significantly. 
81. It is said that going uphill on a 6% slope uses 35% more energy than running on the flat so extra effort needs to be approached with some care.  

82. Uphill and downhill - Variations in the training regime.

83. So you have practiced up and down hill; altered stride patterns; done your conditioning.  Time to practice going from:

a. Uphill to downhill – over the top of a hill for example
b. Downhill to uphill – across a valley.  It can be psychologically great to get to the top of a climb and pull away as your athletes fellow runners are floundering around!

c. Flat (say 20m) to downhill and uphill and

d. Down hill/uphill (again about 20m + ) to flat

e. Uphill/downhill repeats.  Thanks to Pete Shields of Ilkely for this one.  Set three markers at about 10m intervals up a hill.

i. The athlete sprints to the first marker, turns and sprints down to where they started.
ii. They turn straight into a sprint to the second marker and back to the start and 
iii. Straight into the third push to the third marker and back.

Rest and repeat.

f. Practice climbs/descents at an angle up and down across the line of the hill.

g. Balance and priopreception are important.  Strengthens your ligaments.  Try a wobble board for practice off the hill or stand on one leg with your eyes shut progressing to a labile surface such as a cushion or a wobble board. (Stork) - These are foundation exercises for early Plyometrics and could be used in a general adaptation phase in taking your athletes through from initial conditioning to an adaptation phase.
84. Picking your line.

85. Generally when training or racing on the hills you athletes will be following a path or marked route and have little choice about the line you take. However there are times when there is a real choice and a decision to be made. Two examples.  
86. Coming off Dalehead in the Anniversary Waltz or Borrowdale races.  The options are: a. Stick to the rocky path to the left or b. going well over to the right on the grass and descending into the bowl.  
87. Somewhat similar is the climb to the summit and the descent from Moel Cynghorion in the Peris horseshoe race. It is generally agreed that the line straight up the hill to the summit is a bit quicker than following the fence to the right and that on the descent going over to the right on the grass is the better line than trying running straight down the hill. (Descent also used on the Moel Elio race.)  
88. There is more choice when on orienteering style routes such as mountain marathons.  
89. It is a good idea to think about picking a line and working out what suits you.  To some of us the ‘Yianni’ line is the best – straight up or down. (Named after the veteran ultra distance runner Yiannis Tridimas.)  Other people will find it more economical to stick to a more gradual path rather than run across open moorland.  Try getting your athlete to try out differing lines out to see what suits them.
90. Weight.

91. Whilst there is nothing you can do about your weight during a training session or a race your weight is a significant factor in running, especially running uphill.  Something to think about.
92. Carrying kit.  
93. Carrying kit, such as in a mountain marathon, alters your whole upper body weighting and therefore balance and it is worth trying out running with a pack, particularly downhill.

I would appreciate comment and feedback from anyone who tries out any of these ideas or who has other suggestions to make, including exercises you have found useful.
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