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Running

Running is by definition the fastest means for an animal to move on foot. It is defined in sporting terms as a gait in which at some point all feet are off the ground at the same time. It is a form of aerobic exercise.

During running, the speed at which the runner moves can be calculated by multiplying the cadence (steps per second) by the stride length.

Human Running Mechanics

Running is a complex, coordinated motion which involves the entire body. Every human being runs somewhat differently, but certain general features of the running motions are common.

Lower Body Motion

Running is executed as a sequence of strides, which alternate between the two legs. Each leg's stride can be roughly divided into three phases: support, drive, and recovery. Support and drive occur when the foot is in contact with the ground. Recovery occurs when the foot is off the ground. Since only one foot is on the ground at a time in running, one leg is always in recovery, while the other goes through support and drive. Then, briefly, as the runner leaps through the air, both legs are in recovery. These phases are now described in detail.

Support

During the support phase, the foot is in contact with the ground and supports the body against gravity. The body's center of mass is typically somewhere in the lower abdominal area between the hips. The supporting foot touches ground slightly ahead of the point that lies directly below body's center of mass. The knee joint is at its greatest extension just prior to the support phase; when contact is made with the ground, the knee joint begins to flex. To what extent it flexes varies with the running style. There exist stiff-legged running styles which reduce knee flexion, and looser, or more dynamic running styles which increase it. As the supporting leg bends at the knee, the pelvis dips down on the opposite side. These motions absorb shock and are opposed by the coordinated action of several muscles. The pelvic dip is opposed by the ilio-tibial band of the supporting leg, the hip abductor, and the abdominals and lower back muscles. The knee flexion is opposed by the eccentric contraction of the quadriceps muscle. The supporting hip continues to extend and the body's center of mass passes over the supporting leg. The knee then begins to extend, and the opposite hip rises from its brief dip. The support phase begins to transition into drive.

Drive

The support phase quickly transitions into the drive phase. The drive leg extends at the knee joint, and at the hip, such that the toe maintains contact with the ground as that leg trails behind the body. The foot pushes backward and also down, creating a diagonal force vector, which, in an efficient running style, is aimed squarely at the runner's center of mass. Since the diagonal vector has a vertical component, the drive phase continues to provide some support against gravity and can be regarded as an extension of the support phase. During the drive, the foot may extend also, by a flexing of the soleus and gastrocnemius muscle in the calf. In some running styles, notably long-distance "shuffles" which keep the feet close to the ground, the ankle remains more or less rigid during drive. Because the knee joint straightens, though not completely, much of the power of the drive comes from the quadriceps muscle group, and in some running styles, additional power comes from the calves as they extend the foot for a longer drive. This motion is most exhibited in Sprint (race) running.

Recovery

When driving toe loses contact with the ground, the recovery phase begins. During recovery, the hip flexes, rapidly driving the knee forward. Much of the motion of the lower leg is driven by the forces transferred from the upper leg rather than by the action of the muscles. As the knee kicks forward, it exerts torque against the lower leg through the knee joint, causing the leg to snap upward. The degree of leg lift can be consciously adjusted by the runner, with additional muscle power. During the last stage of recovery, the hip achieves maximal flexion, and, as the lower leg rapidly unfolds, which it does in a passive way, the knee joint also reaches its greatest, though not full, extension. It should be noted that during this extension of the leg and flexion of the hip, the hamstring and gluteal muscles are required to rapidly stretch. Muscles which are stretched respond by contracting by a reflex action. Recovery ends when the foot comes into contact with the ground, transitioning into the support phase.

Upper Body Motion

The motions of the upper body are essential in running, because they compensate for the motions of the lower body, keeping the body in rotational balance. A leg's recovery is matched by a downward drive of the opposite arm, and a leg's support and drive motions are balanced by raising of the opposite arm. The shoulders and torso are also involved. Because the leg drive is slower than the kick of recovery, the arm raising motion is slower also. The downward arm drive is more forceful and rapid.

The more inefficient the motions of the lower body, the more exaggerated do the upper body motions have to be to absorb the momentum.

Most of the energy expended in running goes to the compensating motions, and so considerable gains in running speed as well as economy can be made by eliminating wasteful or incorrect motions.

For instance, if the force vector in the drive phase is aimed too far away from the center of mass of the body, it will transfer an angular momentum to the body which has to be absorbed. If a free body in space is struck off-center by a projectile, it will rotate as well as recoil. If the projectile strikes the body's center of mass exactly, the object will recoil only, without rotating.

The faster the running, the more energy has to be dissipated through compensating motions throughout the entire body. This is why elite sprinters have powerful upper body physiques. As the competitive distance increases, there is a rapid drop in the upper body and overall muscle mass typically exhibited by the people who compete at a high level in each respective event.

[image: image11.jpg]


Jogging

Jogging is a poorly-defined term which generally refers to a type of slow running, previously called "roadwork" when athletes in training, such as boxers, customarily ran several miles each day as part of their conditioning. In the 1960s or 1970s the word "roadwork" was mostly supplanted by the word "jogging" and this form of running became quite popular among many people at that time in the United States.

Competitive running

Perhaps the most basic of athletic contests, running races are simply contests to determine which of the competitors is able to run a certain distance fastest. Today, competitive running events make up the core of the sport of athletics.

Running competitions have probably existed for most of humanity's history, and were a key part of the ancient Greek Olympics, as well as the modern Olympic games.

Events are usually grouped into several classes, each requiring substantially different athletic strengths and involving different tactics, training methods, and types of competitors.

Running affects not only the body, but the mind as well. Runners who finish a great run are often said to have a "runner's high" - a strong feeling of accomplishment and pride. Some sources point to the origin of a runner's high being increased endorphin production as a result of exercise.

Running in itself makes up its own competitive sport, but running is also a very important aspect of other sports, i.e. soccer, basketball, lacrosse,etc. Usually the running aspect of these sports is very important to help move a ball to a goal. People of all running types are needed;i.e. with speed, endurance, or agility.

Running injuries

There are many injuries associated with running (due to it being a high impact activity). Common injuries are "runner's knee" (pain in the knee), shin splints, pulled muscles (especially the hamstring), "jogger's nipple" (soreness of the nipple due to friction), twisted ankles, and Iliotibial Band Syndrome. The most common running related injuries are due to over-use. Repetitive stress on the same tissues without enough time for recovery or due to improper form or muscle imbalances, leads to many of the above. Generally these can be minimized by warming up beforehand, wearing proper running shoes, improving running form, performing strengthening exercises, and getting enough rest. There is a very strong consensus among the running and scientific community that all of those can be very effective in minimizing or recovering from running injuries. Another injury prevention method that is very commonly recommended in the running community but is actually controversial is stretching. While stretching is often recommended as a near requirement to avoid running injuries, the relevant medical literature does not represent as much of a consensus that it is effective. Some studies find that it is and some find that it really isn't helpful at all. A 2002 systematic review of 27 peer reviewed studies found that there was not sufficient evidence to support the claim that stretching was effective in injury prevention or soreness reduction.[1] Most members of the running community find that the inconsistent study methods and the failure to establish proper controls and find proper stretching methods is the reason behind the conflicting studies, and stretching is in fact helpful, or at least not harmful.
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Road running
Road running or road racing is the sport of running on a measured course over an established road (as opposed to track and cross country running). Such a race is called a road race. Road racing offers competitors a variety of challenges to overcome such as hills, sharp bends, varied pavement, inclement weather, and a large group to compete against- or with. Aerobic fitness, or the ability of the body to utilize oxygen, is important to have to complete the long distances. Anaerobic fitness, the body's capability at responding when there isn't enough oxygen for the muscle, is necessary to charge up hills and past competitors on the finish line. A common saying for runners is that the sport is 90% mental. Recreational running became popular due to high-profile runners such as Steve Prefontaine.

Race courses are usually held on the streets of major cities and towns but they could be on any sealed road. Most road races are either 5 km (3.1 miles), 10 km (6.2 miles), half-marathon (21.097 km, 13.1 miles), or marathon (42.195 km, 26.2 miles), but non-standard distances are also acceptable. The "Round the Bays" run in Auckland, New Zealand is 8.4 km (5.2 miles), the Falmouth Road Race in Falmouth, Cape Cod is 7.1 miles long, San Francisco's "Bay to Breakers" is 12 km (7.46 miles); "City to Surf" in Sydney, Australia is 14 km, Honolulu's "Great Aloha Run" is 8.15 miles (13.12 km), and the "Charleston Distance Run" in Charleston, West Virginia is 15 miles (24.14 km).

Any running that covers a distance further than a marathon is called ultrarunning; the event is an ultramarathon. Such events can be measured in distance (for example, 100 kilometers) or by time (whoever has run the farthest after 24 hours). Examples include the London to Brighton run in England which is just over 54 miles (87.085 km), the Comrades Marathon run between Pietermaritzburg and Durban in South Africa which is about 89 km (55.3 miles), and the Badwater Ultramarathon between Death Valley and Mount Whitney in the United States which is 135 miles (215 km).

Road running is unique among athletic events because in many cases first time amateurs are welcome to participate in the same event as members of running clubs and even current world-class champions.

Professional road racing's governing body is the IAAF. Competitors from around the world participate in what is dubbed the "elite" races for cash prizes. Kenyans and Ethiopians are renowned for their skill and it is rare for a race's top finishers not to include competitors from these countries.

Road races are often community-wide events that highlight or raise money for an issue or project. In the USA, Susan G. Komen's Race for the Cure is held nationwide to raise breast cancer awareness. This race is also run in Germany, Italy and Puerto Rico. Similarly, Race for Life holds races throughout the UK to raise money for Cancer Research.

Although asphalt roads are more resilient than concrete, many belive running on roads, as opposed to running on dirt or grass, puts an inordinately high amount of stress on the feet, legs, and lower back.
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Trail running




The Backbone Trail, Santa Monica Mountains, Southern California. Photo by Jim Wolff
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The Scott Paul trail in Washington's North Cascades

Trail running is a variant on running that differs markedly from road running and track running. Trail running generally takes place on hiking trails, most commonly single track trails, although fire roads are not uncommon. A distinguishing characteristic of the trails is that they are often inaccessible by road except at the trail heads. The trails tend to traverse varying terrain, hills, mountains, deserts, forests, and narrow traverses are common. Likewise, steep inclines or rough terrain sometimes may require hiking or scrambling. Runners participating in trail runs must often descend these same steep grades. It is not atypical for trail runs to ascend and descend thousands of feet.

Trail running is growing in popularity and is enjoyed throughout the United States and around the world. It has a particularly heavy following in the Mountain States, the Western US, and California. There is also a New England Trail Racing circuit, called the "Grand Tree".

Equipment

Runners participating in trail running often use specially designed shoes, which have nobbier and stiffer soles, and are generally more rigid and protective than road running shoes. Most athletic shoe manufacturers in the US make shoes specifically designed for trail running. The North Face, Montrail, Salomon, and Vasque specialize in these types of shoes. Other manufacturers like New Balance, Saucony, Brooks, and Nike also produce trail running shoes.

Other commonly used equipment include wicking garments, water bottles, sunscreen, sunglasses, and ivy block. Some trail runners prefer to use hydration packs to carry their water, which consist of a bladder, a suck tube, and a small low profile backpack.

Training and events

Trail running takes place in both organized trail races, and as a recreational activity. Trail running is usually an individual sport, although training is commonly done in groups.

Common distances in races are 10 km, 20 km, 30 km, Marathon (42km), 50 km, and 50 miles. Anything over Marathon distance is considered an Ultramarathon, and many "ultras" range beyond 100 mile mark. The quintessential 100 mile trail run is the Western States Endurance Run, also known as the Western States 100.

Trail races differ considerably from other races, since runners enjoy the solitude of nature for the bulk of these runs. In addition due to the smaller number of participants, the odds of running with no other participants in sight are very good. Similarly, runners in these events must rely on their own inner resolve, since crowd support is very limited given the inaccessibility of the courses. Trail races are commonly equipped with aid stations supplying food and beverages every 5 to 10 kilometers. Nevertheless, runners in trail races, particularly longer ones, usually carry their own water and food along the course.

During training runs, carrying one's own beverages is a necessity. Additionally, navigational skills are much more important during training runs, where one invents the course oneself, compared to organized races where the courses are very well marked. Carrying maps when training in unfamiliar areas is highly recommended, as runners cover large distances and veering off course is not uncommon, especially in areas where signage is limited.

Fell running
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Fell running, also known as mountain running and hill running, is the sport of running and racing, off road, over upland country where the gradient climbed is a significant component of the difficulty.

Fell races are organized on the premise that contenders possess mountain navigational skills and carry adequate survival equipment as prescribed by the organizer.


Racing up and down hills has a long history in the north of England and throughout Scotland and Wales where most of the UK's hills are found. The sport appears to have started, and been sustained, as a part of many community fairs and games. In the highlands of Scotland these became highland games and across the North of England they were fairs or sports days. The sport was a simple affair and was based upon the community's values for physical ability as were the other sports found in these games such as wrestling and heavy events such as throwing the hammer. These fairs or games events were often commercial as well as cultural. One might find, music and dances as well as livestock shows and sales. For the sports in a community of shepherds and agricultural labourers comparisons of speed and strength would be interesting to spectators and a source of professional pride for competitors. A fast shepherd or a strong labourer would be as respected, one imagines, as any top ranking colleague in a more modern employment.

Like most of these sports the early events were probably in some way professional. The rise of amateur sport in the Victorian era brought a change to the sport, a change that was to eventually create the modern sport with more complex and longer courses that make less of a spectacle for spectators but a more modern endurance running sport.

Modern fell running has common characteristics with cross country running. Courses are often longer, steeper, unmarked when out on the hills (with a few exceptions) and these longer races can demand mountain navigational techniques. Nevertheless, cross country seems fast and furious to many fell runners. Fell running also overlaps with orienteering. Courses are again longer but demand different techniques from orienteering. However, fell running does require navigational skills in a wild, mountainous environment, particularly in determining and choosing between routes. Category O events and Mountain Marathons (see also below), test navigational ability – attracting both orienteers and fell runners.

Fell running does not involve rock climbing. Races avoid rock climbs and are subject to change when any ground nearby becomes unstable. A small number of fell runners who are also rock climbers nevertheless do attempt records traversing ridges that allow running and involve scrambling and rock climbing – particularly where the record is 24 hrs or less. Foremost of these in the UK is probably the traverse of the Cuillin Main Ridge on Skye, and the Greater Traverse, including Blaven. Nor does fell running involve expeditions. Race records vary from minutes to, generally, a few hours. Some of the mountain marathons do call for pairs of runners to carry equipment and food for camping overnight. Even the most extreme fell runners will tend to ”bite” at a record that stands 24 hrs or less – often a "round" that ends at the start line. The exceptions to the extreme fell runner are attempts at a continuous round of Munros. Mountaineers who traverse light and fast over high Alpine, Himalayan or through other such continental, high altitude are considered Alpine style mountaineers.

Fell races are generally run annually and over an established sequence of checkpoints. A marked route may lead runners from the start onto the open hill and back from the hill to the finish. Where the route is unmarked, a runner may choose their own route between the ordered checkpoints. Even so, routes between checkpoints tend to be well established for fell runners in fine weather, if not the popular route, and may involve a choice. The runners decision when there is a choice of routes will generally depend on the weather, visibility, surface conditions and their ability to ascend at that point in the race.

The Fell Runners Association publishes a calendar of 400 to 500 races per year. Additional races, less publicized, are organized in UK regions. In Scotland all known hill races (both professional and amateur) are listed in the annual calendar of Scottish Hill Runners (SHR at www.shr.uk.com). In Wales, the Welsh Fell Runners Association (WFRA at www.wfra.org.uk) provides a similar service. Northern Ireland events are organised by Northern Ireland Mountain Running Association (www.nimra.org.uk) Again, races are run on the premise that a contender possesses mountain navigational skills and carries carry adequate survival equipment.

Fell Running for Novices
Fell running is a reasonably accessible sport, requiring little in the way of expensive equipment and facilities. As with all running sports a reasonable level of fitness is required to participate. However, unlike other endurance running sports, there is an additional small but very real risk of death on longer races where exhaustion and poor weather in remote areas infrequently leads to death from exposure. Unlike most distance running where really severe exhaustion means sitting on a pavement waiting for help; help might be hours away and temperatures may plummet in the mountains whilst the fell runner wears only light clothing.

Most fell runners begin by initially trying a short race. Even the most fit and fast road, track or cross country runners can benefit from a couple of weeks of including sharp climbs and descents in their training to prepare untrained muscle groups.

Race categories

Courses are categorized by the amount of ascent and distance.

Ascent Categories

Category A 

at least 250 ft (76.2 m) of ascent per mile (1.6 km) 

should not have more than 20% of the race distance on road 

should be at least one mile in length 

Category B 

at least 125 ft (38.1 m) of ascent per mile (1.6 km) 

should not have more than 30% of the race distance on road 

Category C 

at least 100 ft (30.5 m) of ascent per mile (1.6 km) 

should not have more than 40% of the race distance on road 

should contain some genuine fell terrain 

Distance Categories

Category L 

for Long - over 12 miles (19.3 km) 

Category M 

for Medium - over 6 miles (9.6 km) 

Category S 

for Short - less than 6 miles (9.6 km) 

Additional Categories

Category O 

also known as a Long O event 

checkpoints are revealed to each competitor when they come up to a “staggered” start 

entry by choosing an orienteering type class, such as a Score-O event and often as a team of two (pairs) 

Category MM 

events also known as Mountain Marathons and Mountain Trials 

similar to Category O, always long, in wild, mountainous country with entry as pairs 

Three example "classic A" races

· Wasdale Fell Race AL 21 miles (33.8 km) 9,000 ft (2743.2 m) male record 3 hrs 21 min W Bland 1982, female record 4 hrs 22 min M Todd 1997

· Ben Nevis Race AM 10 miles (16.1 km) 4,400 ft (1341.1 m) male record 1 hr 25 min K Stuart 1984 female record P Haworth 1984

· Blisco Dash AS 5 miles (8.1 km) 2,000 ft (609.6 m) record 36 min J Maitland 1987

Footwear

Modern Fell Running trainers use light, non waterproof material to eject water and dislodge peat after traversing boggy ground. While the trainer needs to be supple, to grip an uneven, slippery surface, a degree of side protection against rock and scree (loose stones) may be provided. Rubber studs have been the mode for two decades, preceded by ripple soles, spikes and the flat soled ‘pumps’ of the fifties.

Walshes are the most famous fell running footwear.

History

The name arises from the origin of the English sport on the fells of Northern Britain, especially those in the Lake District. However, the Cotswold Way Relay, for example, also qualifies as a fell race under Fell Runners Association rules. A tradition of males from the Lake District villages running up and down fells in annual shows existed in the early nineteenth century.

Though the Lake District is generally acknowledged as the origin of Fell Running the earliest hill race may have been in Scotland. Hill running was evidently being practiced in a precursor to the Braemar Gathering in 1064, the latest date given for a competition organized by King Malcolm Canmore. See "Stud marks on the summits - A history of amateur fell racing: 1861-1983" by Bill Smith, SKG Publications 1985.

"Professional" races at annual shows, known as Guide races in the Lake District, combined with amateur races in 19th Century. Though under the banner of professional, at best the prize money would pay a week’s wages. During the major part of the 20th century the two categories ran as separate sports where a runner could only change categories after withdrawing from competition for a period of quarantine. Quarantine rules were eventually abandoned although professional races continue with a low profile. In the latter years of the 20th Century, prize money would generally be less than the value of mountaineering items awarded in an amateur event.

As a minority sport, fame and fortune are no incentive. Rather, fell runners express a common desire to be in ‘the hills’.

The Fell Runners Association was inaugurated in April 1970 to organize the duplication of event Calendars.

Fell runners have also set many of the peak bagging records in the UK. In 1932 the Lakeland runner Bob Graham set a record of 42 Lakeland peaks in 24 hours. His feat, now know as the 'Bob Graham Round' was not repeated for many years (in 1960); by 2003, however, it had become a fell-runner's test-piece, and had been repeated by over 1060 people. Building on the basic 'Round' later runners such as Eric Beard (56 tops in 1963) and Joss Naylor (72 tops in 1975) have raised the 24 hour Lakeland record considerably. The present record is of 77 peaks, and was set by Mark Hartell in 1997. The ladies record is of 62 peaks, set in 1994 by Anne Stentiford.

Joss Naylor was also the first fell-runner to complete the 300 miles of Pennine Way as a fell-run, with a supported traverse of about 4.5 days.

Cross country running

[image: image3.jpg]






A cross country race in Oregon.

Cross-country running is a sport in which teams of runners compete to complete a course over open or rough terrain faster than other teams. It differs from road running or track running principally in the course, which may include grass, mud, woodlands, and water, and in its scoring system. Teams are typically composed of between four and twelve runners. It is a popular participatory sport, and usually takes place in temperate regions during the autumn and winter when soft conditions underfoot prevail.

History

Cross-country running as an organised sport originates from England. In the early 1800s cross-country was practised in public schools, especially Rugby. In 1850, undergraduates at Exeter College, Oxford organised a foot grind. This was an analogy with steeple chasing on horse where a race would be held towards the nearest church steeple, forcing riders to clear rural obstacles such as hedges, fences, and ditches. A two-mile cross-country steeplechase formed part of the Oxford University sports (in which many of the modern athletics events were founded) in 1860, but replaced in 1865 by an event over barriers on a flat fields, which became the modern steeplechase in athletics.

In 1868, members of Thames Rowing Club looking for winter exercise (when rowing did not take place then) formed Thames Hare and Hounds[1] in Roehampton on the south-west fringes of London and adjoining Wimbledon Common on which cross-country races were staged. They were joined by Peckham Hare and Hounds in 1869 (which became Blackheath Harriers in 1880), Cheshire Tally Ho Hare and Hounds in 1872, Birchfield Harriers 1877, Cambridge University Hare and Hounds in 1880, and Ranelagh Harriers in 1881. The English Cross Country Union followed in 1883 which introduced the National Championships. Most of these early clubs continue to thrive to this day. The reason for the names associated with hunting is that in many of the early matches, the course was set by paper chasing: a few runners (the hares) would have a start on the bulk of the field (the hounds), and lay a 'scent' by scattering a paper trail behind them which the hounds would follow. Racing would take place between the hares and the hounds and within the hounds themselves. Because of the obvious nuisance this can generate, this form of racing was largely discontinued quite early on. Occasional matches still take place, by Cheshire Tally Ho and the popular Hash House Harriers, for example. However, from an early date steeplechases and championship races also took place over fixed courses, as today.

In 1878, the sport was introduced into the United States by William C. Vosburgh. At first, the sport served mainly as training for summer track and field athletics. Nine years later, cross-country running became a formal sport in the United States. Despite the international popularity of cross-country, the sport was dropped from the Olympic Games after 1924 due to it being an inappropriate summer sport. In the 1960s, the International Amateur Athletic Federation, which regulates cross-country running, allowed women to run for the first time.

The sport is still popular in temperate countries. Internationally, the IAAF organises the World Cross Country Championships, which is perhaps the best quality distance race that takes place as it attracts runners who normally specialise in only one or two track or road distances. In recent years the type of course at this event has changed, moving from the traditional form to faster, drier courses.

Modern racing

Courses and distances

Each cross-country running course is different in composition. Distances are generally standardized in leagues, however there will be little in common between any two courses other than their distance. As such, accurate comparisons cannot be made between performances on different courses or even on the same course on different years as the weather and underfoot conditions can be significantly different. For this reason, records of the fastest times in international competition are not kept.

Races are started en masse, sometimes each team having its own pen or box along the start line. A gun or horn is then sounded, and runners have a few hundred metres to converge from the wide starting line into the much narrower path that must be followed until the finish.

The runner is responsible for staying within a specified distance of the marked path. Courses may be marked using various methods, such as tapes and flags. One method is to attach to poles colored flags which communicate direction. A red flag means left, a blue flag means straight, and a yellow flag means right. Flags must be passed on the opposite side of the direction to which the runner is turning, with the exception that blue may be passed on either side. Ground markings are also used, usually a solid or dashed painted centerline.

The course usually ends at a finish line located at the beginning of a funnel or chute. The chute is a long, roped walkway that keeps athletes single-file in order of finishing. Scoring is done by the noting of a number, or the issuing of a disk with the runner's position stamped on it which clubs use to compose a return for the race organisers. This helps the people running the meet make sure everyone is scored correctly. Less common is an open finish line, which usually involves reading radio-broadcasting computer chips (sometimes referred to as "chip timing") attached to each runner. Prior to the finish line, the course may widen to allow more passing.

Generally, cross-country races for women will range from anywhere from 2000 m to 8000 m (1.25 to 5 miles) while men's races will range from 5000 m to 15,000 m (3.1 to 9 miles).

Scoring

Cross-country running is normally scored on a team basis. Points are awarded to individual runners equal to the position in which they cross the finish line (first place gets 1 point, second place gets 2 points, etc). Only the first five on each team are counted towards that team's score. The sixth and seventh runners on each team are sometimes called "pushers" or "displacers," because while they do not earn points for their team, they sometimes (depending on the league or championship rules) push up the point score of each opponent after them. Teams are awarded ranks based on the number of points their top runners have, with lowest being best (similar to golf). The numbers of scoring runners can vary from four to twelve. The rules in the event of a tie vary depending on the competition. Often, the team which has a lower sixth-place runner is the winner (however, in the US NCAA, the sixth runner is not used and ties are possible), or the team to close first wins.

The lowest possible score is a 15 (1+2+3+4+5), achieved by a team's runners finishing in each of the top five positions. The opponents would have a score of 40 (6+7+8+9+10), which is considered a "sweep" for the winning team. Of course, if the winning team's 6th and 7th runner's came in 6th and 7th, the opponent's score would be a whopping 50 (8+9+10+11+12). Accordingly, the official score of a forfeited dual meet is 15-50.

Equipment

Cross-country running involves very little specialist equipment. Unless it is particularly cold, most races are run in shorts and vest or singlet (usually in club colours). Footware is usually a pair of spikes, which is a light running shoe with a fairly rigid sole into which spikes can be screwed. Which length of spikes are used depends on the conditions and varies from 6 mm to 15 mm. Studded shoes, where the sole is made from rubber moulded into patterns of studs, are often used on drier courses.

Cross-country running in the United Kingdom

The organisation of cross-country running in the United Kingdom has continued to be mostly devolved to the four national associations: England, Wales, Scotland, and Northern Ireland. The sport is based around the clubs, which usually are mixed cross-country and road running clubs. The current position (which is changing) is that in England, the ECCU is part of the Amateur Athletic Association. Cross-country running takes place from roughly September until March. Most matches are parts of different cross-counry leagues, which are organised on an ad hoc basis. These vary from large, high quality leagues, such as the Birmingham League and Surrey League (which is unusual in requiring ten runners to score) to small, local leagues (such as the Gloucestershire AA league), and individual clubs can be a member of several leagues. Typically there will be four or five fixtures a season. In addition there are county championships, area championships (north, south, and midlands), the national championship (whose location rotates around the three areas), and the Inter-Counties Championship (which is often the best quality race owing to its restricted entry and its role as the trial for the World Championships). In addition there can be many inter-club matches, particularly among the older clubs. Most league matches are around 5 miles or 10 kilometres in length, and most championships 7 1/2 to 9 miles long. Most clubs are mixed, though women's races tend to be run separately from men's and to be shorter. Children are accommodated in the same structure and at 

Cross-country running in the United States
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US Armed Forces cross country meet

Distances in United States amateur running differ based on gender and league. Most elementary schools in US do not have school teams, but many running clubs exist for youth runners (including the Junior Olympics) and their courses are around 1.5 miles or 2,400 m in length and include less challenging terrain then in the more advanced leagues. In secondary schools, the standard male and female varsity distance is 5,000 m, or approximately 3.1 miles. The Footlocker US High School Nationals are 5,000 m as well. However, states differ in their regulations, and in some this may be reduced to 2.5 miles for females or junior varsity males. At the university level, distances are 5,000 m or 6,000 m for females and 8,000 m or 5 miles for males for most invitationals and NCAA Division III regional and national meets. For NCAA Divisions I and II, men race 10,000 meters and women 6,000 meters at regional and national competitions. The largest cross-country invitational in the world is at Mt. SAC. The IAAF World Championships and USATF National Championships consist of a long course and a short course. The long course is 12,000 m for men and 8,000 m for women, while the short course is 4,000 m for both men and women.

Notable athletes

Notable cross-country athletes include Kenenisa Bekele, an Ethiopian who won the gold medal at the 2004 Olympics in the 10km event and the silver medal in the 5km, has done the double of winning the short course and long course at the IAAF World Cross Country Championships five years in a row. After the 2006 Championships, he indicated that it may have been his last time competing at World Cross. In recent years, international cross-country has been dominated by eastern Africans, particularly those representing Kenya and Ethiopia.

Many notable United States track and field distance athletes were high school cross country runners, including, Olympic 10,000 meter champion Billy Mills, the late Steve Prefontaine, former high school record holder Gerry Lindgren, and the American 5000 meter record holder Bob Kennedy. Outstanding American cross-country runners also include Don Lash, who won seven consecutive national championships from 1934 to 1940, and Pat Porter, who won eight titles from 1982 to 1989.

Coaching and tactics

For some, the coach is important in cross-country. Where they are important, coaches move throughout the course to dictate strategy and motivate their teams. While the race is usually won by an outstanding individual, it is often the battles between the secondary teammates that determine which team wins. An example of where this is particularly important are the mob matches that take place between many clubs in London and elsewhere. In these, the number of scorers is detemined by the size of the smaller team, and for important matches can number about fifty.

One of the most successful cross-country coaches in the U.S. at the collegiate level is Jack Daniels of SUNY Cortland. The Daniels training method outlined in his book Daniels' Running Formula is used in all levels of cross-country from high school to the international elite.

Cross-country strategies vary from coach to coach, but the most useful weapon is a good home course. In high school competition, coaches attempt to place the course so that it can be reached in a short run from their school. This allows them to train on it frequently, giving their runners confidence and an extra edge in competition.

Other strategies include running the top 5-7 members of the team as a pack for as long as possible, even to the finish; deploying a rabbit to lure the other team's top runners into using up their reserves; and "kicking," staying on the shoulder of the leader until the last 100-200 m, turning the 3-mile fight into an exhausted sprint to the finish

Classification of running by distance

· Sprints 

· Middle distance 

· Long distance 

· Marathon 

· Ultrarunning 

· Multiday running 

Sprint (race)
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Sprints are races in athletics. They are roughly classified as events in which top runners will not have to "pace themselves", but can run as fast as possible for the entire distance. These are often some of the more glamorous events in the Olympic Games.

Common distances

60 m

· The 60 metres is normally run indoors, on a section inside an indoor athletic track (which is only 200 m long). As the races last between six and seven seconds, having good reflexes and thus getting off to a quick start is more vital in this race than any other. 

· This is roughly the distance required for a human to reach maximum speed and can be run without breathing. It is popular for training and testing in other sports (e.g. speed testing for American football, although 40 yards is more common there). 

100 m

· The 100 metres is the best-known sprint distance, and alongside the marathon it is arguably athletics' most prestigious event. It takes place on one length of the home straight of a standard outdoor 400 m track. Often, the world-record holder in this race is considered "the world's fastest man/woman". 

· This race distance would be hugely different indoors, as the need to go round a tight bend would slow runners down significantly. Either way, it could be run without breathing. 

· The 4 by 100 m relay is another prestigious event, with an average speed that is quicker than the 100 m, as the runners can start moving before they receive the baton. 

· World Record progression 100 m men 

200 m

· This begins on the curve of a standard track (where the runners are staggered in their starting position, to ensure they all run the same distance), and ends on the home straight. The ability to "run a good bend" is key at this distance, as a well conditioned runner will be able to run 200 metres in an average speed higher than his 100 m speed. 

· This race is run indoors, as one lap of the track, with only slightly slower times than outdoors. 

· Four-person relays are occasionally run at this event. 

· A slightly shorter race (but run on a straight track) was the first recorded event at the Ancient Olympics. 

400 m

· 400 metres is one lap around the track on the inside lane. Runners are staggered in their starting positions to ensure that everyone runs the same distance. While this event is a sprint, there is more scope to use tactics in the race; the fact that 400 m times are considerably more than four times a typical 100 m time demonstrates this. 

· Relays are commonly held at this event. 

· Common tactics include exploding out of the blocks and continuing to run hard through the curve. Then, the runner transits to a more "relaxed sprint" on the 1st straightaway. Once the second curve is reached, he/she starts to accelerate more , sending the body through the last 100 . 

· Because the 400 is the longest sprinting event, lactic acid often builds up. The result is a lead-like or numb feeling in the runner's muscles, from just their legs to their entire body (lactic acid is caused by not having enough oxygen to reach the muscles). Athletes often prevent this by practicing "lactic acid" simulations. A simulation might consist of a 600 m run , slightly slower than race pace. 

Uncommon distances

150 m

· This informal distance can be used to work on a 100 m runner's speed, or a 200 m runner's stamina, and has been used as an exhibition distance. The last famous duel was held between 1996 Olympic Champions Donovan Bailey (Canada) and Michael Johnson (USA). 

300 m

· Another informal distance, which could be used to aid a 200 m runner's speed, or a 400 m runner's stamina. 

500 m

· More common (or less uncommon) than 300 m and 150 m, because this can be seen as the half-kilometre. This obviously could aid 400 m runners' in their stamina, or help a middle-distance runner to gain speed. The borderline distance between sprints and middle distance. 

Sprinters

Versatile athletes

Most athletes will not be able to compete exclusively in one sprint event. Reasons for this could be pragmatic: only being willing to race over one distance might not earn an athlete enough prize money (or media exposure, which can lead to more money) to survive on. Where this doesn't apply, such as for more high-profile (i.e. rich) runners, an athlete may feel that running over two events is more enjoyable and varied, and gives them a better chance of success.

The indoor season is often not run by certain high-profile athletes, who may not like the atmosphere, different distances or extra corners involved. Again, some will have to run in this season in order to make a living.

While certain athletes will be strictly 100 m runners, and will run further distances only for fun or money, many will compete in multiple events. Namibian Frankie Fredericks has been successful over 100 m and 200 m (and may run the 60 m and/or 200 m in the indoor season). Michael Johnson won gold medals over 200 m and 400 m in the 1996 Olympics, and also in the 4 x 400 m relay. Runners can do well in relays when they are competitive in the individual event.

Hurdlers

Sometimes 100 m and 400 m runners have competed in the hurdles events at the same distances, and there is a certain amount of interchangeability between the flat and hurdle events, although it is difficult to be a world class competitor in both events. Sometimes runners will start off as a hurdler and then, catalysed by an event such as injury, will switch to flat races. It is more common for hurdlers to go to the flat than for runners to start hurdling.

Often a 400 m hurdler will be able to run the 4 x 400 m relay, Chris Rawlinson of Great Britain being a good example. This is possibly partly because the hurdles and the relay involve a less "controlled" environment, containing obstacles such as opposing teams jostling for position (after 600m of the relay, the runners break lanes, and are allowed to take the inside lane) or the hand-over of the baton, or physical obstacles - the 91 cm/76 cm (men's/women's) hurdles.

Biological factors for runners

Some biological factors that can determine a sprinter's potential are:

· Muscular strength (more important than in longer events) 

· Adrenaline use 

· Anaerobic respiration capacity (not as important in longer events - some of the shorter sprints can be run without having to breathe at all)

Middle distance track event
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Middle distance track events are track races longer than sprints up to (and arguably including) 5000 metres. Biological factors that go primarily into a middle distance racer are developed fast and type one slow twitch muscles, adrenaline (usually for the final kick), anaerobic respiration (bringing it in after the final kick), racing tactics, and aerobic conditioning. The 1500 m has been estimated to require an equal contribution from fast and slow twitch muscles.

Middle Distance Events:

The standard middle distances are the 800 m, 1500 m, mile (in the US), and the 3000 m (which is viewed by some as more of a long distance event). In the United States, the 3000 m is more common at the high school and collegiate levels (along with the US two mile).

600 m

This middle distance length is rather uncommon, and is mainly run by sprinters wishing to test their endurances at a longer distance. The record at this distance for men is:

· Johnny Gray 1:12.81 Santa Monica, USA 24 May 1986 

For women:

· Ana Fidelia Quirot 1:22.63 Guadalajara, ESP 25 July 1997 

800 m

The 800 m consists of two laps around a standard 400 m track, and has always been an Olympic event. It was included in the first women's track programme in 1928, but suspended until 1960 because of shock at the exhaustion it caused the competitors. Without the benefits of modern training, men of the era were, in contrast, expected to run themselves to complete exhaustion during competitions.

Tactics

In modern 800 m races, runners start from staggered positions on the track and must remain in their respective lanes for the first 100 m of the race. After the first 100 m, competitors may break for the inside, as long as they do not deliberately obstruct or push another competitor. Running all out for this distance is impossible, and tactics are certainly a factor in reaching the finish line first. Running in the lead is often considered a disadvantage, as trailing runners can choose when to accelerate past the leader, and because of the effects of wind resistance. Runners in lane one but not leading the race must also be careful to avoid becoming boxed in by other runners, as this eliminates the crucial ability to completely control one's own pace. Running in last place is also not recommended, as there may be too much ground to make up when the final sprint for the finish starts.

In top class races, the lane start usually ensures a brisk pace for the first 200 m. Occasionally, no one will be happy to lead, and the field will bunch for the remainder of the first lap. This usually leads to an abnormally slow first 400 m, and allows the runners extra energy for a hard sprint on the second lap. More often, one runner will ensure a fast first lap and the winner will be the one who slows least on the second lap, despite the appearance of sprinting at the finish. However, the occasional 800-metre runner is able to produce a world-class 800 with even laps, or even a negative split.

Records

800 m runners are often fast enough to run in the 4 x 400 metres relay, but only Alberto Juantorena and Jarmila Kratochvilova have won major international titles at 400 m and 800 m. Competing successfully at 800 m and 1500 m is more common.

World Record for men:

· Wilson Kipketer 1:41.11 Köln 24 August 1997 

World Record for women:

· Jarmila Kratochvílová 1:53.28 München 26 July 1983 

Trivia

In the last 11 Olympic Games, athletes from 10 different countries have won the men's 800 metres title.

1000 m

This distance is not commonly raced, though it is more common than the 500 m event is for sprinters. The record at this distance for men is:

· Noah Ngeny 2:11.96 Rieti 5 September 1999 

For women:

Svetlana Masterkova 2:28.98 München 

1200 m

A distance seldom raced on its own, but commonly raced as part of the Distance Medley Relay.

1500 m

Along with the 800 m, this is a premier middle distance race, covering three and three-quarter laps around a standard Olympic-sized track. In recent years the "Metric mile," as it is sometimes called in the United States, has become more of a prolonged sprint, with each lap averaging 55 seconds for the world record performance by Hicham El Guerrouj of Morocco in 1998 at Rome (two 1:50 s 800 m performances back to back). Thus, speed is necessary, and it seems that the more aerobic conditioning, the better. This is a difficult distance to compete at, mentally, in addition to being one of the more tactical middle distance track events. The distance is often witness to some of the most tactical, physical races in the sport, as many championship races are won in the final few metres.

The record at this distance for men:

· Hicham El Guerrouj 3:26.00 Roma 14 July 1998 

For women:

· Yunxia Qu 3:50.46 Beijing 11 September 1993 

1600 m

At exactly four laps of a normal 400 m track, this distance is primarily raced at the middle/high school levels as a near replacement for the mile (it is in fact about 9 m shorter). The 1500 m, however, is the official distance at the college and international levels and 1600 m runners change to the 1500 m when they go into college or become professionals.

Mile

This length of middle distance race, 1760 yards, (1609.344 metres), is very common in countries that don't use the metric system, and is still often referred to as the "Blue Riband" of the track.

When the International Amateur Athletic Federation decided in 1976 to recognize only world records for metric distances, it made an exception for the mile and records are kept to this day.

Historically, the mile took the place that the 1500 m has today. It is still raced on the world class level, but usually only at select occasions, like the famous Wanamaker Mile held annually at the Millrose Games. The distance can be romantically appreciated as a remnant of the past, but is, of course, still fiercely contested. Running a mile in faster than four minutes is a famously difficult achievement, long thought impossible by the scientific community. The first man to break the four minute barrier was Englishman Roger Bannister in 1954. The term "miler" is sometimes also applied to a 1500 m runner. The record at this distance for men is:

· Hicham El Guerrouj 3:43.13 Rome 07 July 1999 

For women:

· Svetlana Masterkova 4:12.56 Zürich 14 August 1996 

2000 m

· Another event that is rarely run, a miler's speed will generally allow him or her to prevail at this distance over less balanced challengers. The record at this distance for men is: 

· Hicham El Guerrouj 4:44.79 Berlin September 7, 1999 

For women:

· Sonia O'Sullivan 5:25.36 Edinburgh July 8, 1994 

3000 m

· Truly on the borderline between middle and longer distances, the 3000 m is a standard race in the United States, though it is not raced at the outdoor IAAF World Championships. This race requires decent speed, but a lack of natural quickness can be made up for with superior aerobic conditioning and supporting race tactics. The record at this distance for men is: 

· Daniel Komen 7:20.67 Rieti 01 September 1996 

For women:

· Junxia Wang 8:06.11 Beijing 13 September 1993 

Long-distance track event
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Long-distance track event races require runners to balance their energy. Because of these types of races are very energy-consuming, one requires mental determination and aerobic conditioning, since stamina is a bigger factor than speed. A person may be considered to be minimally trained if one has trained consistently for over 10 weeks prior to running the race.

Standard long-distance events

3,000 meter steeplechase

· The 3,000 meter Steeplechase is a distance event requiring greater strength, stamina and agility than the flat 3,000 meter middle distance event. It also requires athletes to go over barriers, one which contains a water pit on the adjacent side. Athletes must not only run little under two miles but also go over two barriers with out water and one barrier with a water pit for each lap of seven and a half. The world record for men is: 

· Saif Saeed Shaheen 7:53.63 Bruxelles 3 September 2004 

For women:

· Gulnara Samitova 9:01.59 Heraklion 4 July 2004 

5,000 meters

· The 5,000 meters is widely considered a premier event that requires tactics and superior aerobic conditioning. Training for such an event may comprise of a total of 60-200 kilometers (37-124 miles) a week, although training regiments vary greatly. The 5000 is often a popular entry-level race for beginning runners. The world record for men: 

· Kenenisa Bekele of Ethiopia 12:37.35 2004 

For women:

· Elvan Abeylegesse of Turkey (Ethiopian-born) 14:24.68 Norway 11 June 2004 

10,000 meters

· The 10,000 meters is the longest standard track event. Most of those running such races also compete in road races and cross country running events. The world record for men: 

· Kenenisa Bekele 26:17.53 Bruxelles 26 August 2005 

For women:

· Wang Junxia 29:31.78 1993 

Other distance events

Longer races are rarely contested on the track, although records do exist for distances up to 1600 kilometers (see marathons and ultramarathons).

Notable long-distance track athletes

Men

· Saïd Aouita, dominated all distances between 800 meters and 5000m in the 1980s, a gold medalist at the 1984 Olympics, and like Nurmi, was the world record holder for 1500m, 3:29.46 in 1985, and 5000m, 13:00.40 in 1985 and 12:58.39 in 1987 

· Bernard Barmasai 

· Dieter Baumann, gold medalist in the 5000m at the 1992 Olympics in Barcelona 

· David Bedford 

· Kenenisa Bekele, set the 5000 m world record of 12:37.35 at Hengelo, in the Netherlands, and the gold medalist in the 10,000m at at the World Championships 

· Brahim Boulami 

· Christopher Chataway, set a 5000 m world record of 13 minutes 51.6 seconds in 1954, and was a pacesetter when Roger Bannister ran the first ever sub-4 minute mile that same year 

· Ron Clarke 

· Hicham El Guerrouj, double gold medalist at the 2004 Athens Olympics, and the reigning world record holder for the 1,500 metres, 3:26.00, the mile 3:43.13 and 2,000 metres, 4:44.79 

· Haile Gebrselassie, considered one of the greatest distance runners of all time, was the 1996 and 2000 Olympic gold medalist in the 10000m, and held the 5000m world record from 1998 until 2004 with a mark of 12:39.36 

· Gunder Hägg 

· Salah Hissou 

· Volmari Iso-Hollo 

· Ben Jipcho 

· Meb Keflezighi, currently the American 10000 m record holder 

· Kipchoge Keino, the first of many great distance runners from Kenya, who won gold in at the 1968 Olympics in the 1500 m and at the 1972 Olympics in the steeplechase 

· Bob Kennedy, the first non-African to break 13:00 in the 5000 m, in which he holds the American record, at 12:58.21 

· Wilson Boit Kipketer 

· Moses Kiptanui 

· Hannes Kolehmainen 

· Daniel Komen 

· Billy Mills, the only American ever to win an Olympic gold medal in the 10,000 m, at the 1964 Tokyo Olympics 

· David Moorcroft, set the world record for 5000 m on July 7, 1982, in Oslo, at the Bislett Games with a time of 13:00.41 

· Paavo Nurmi 

· Yobes Ondieki 

· Steve Prefontaine, at one point held the American record in every running event from the 2000 meters to the 10,000 meters 

· Gaston Roelants 

· Henry Rono, a Kenyan runner who set several world records in 1978, and again broke the 5000 meters world record in 1981 

· William Sigei 

· Paul Tergat 

· Lasse Viren, Finnish winner of four gold medals at the 1972 and 1976 Olympics 

· Miruts Yifter, aka 'Yifter the Shifter', an Ethiopian winner of two golds at the 1980 Olympics 

· Emil Zátopek, an Olympic gold medalist and the first to break the 29 minute barrier in the 10,000 m run, in 1954 

Women

· Elvan Abeylegesse, holder of the world record at 5000 m, clocking 14:24:68 in 2004 

· Zola Budd, twice broke the world record in the women's 5000 m, running barefoot 

· Mary Decker, set six world records in 1982, at distances ranging from the mile to 10,000 meters 

· Dong Yanmei 

· Jiang Bo 

· Ingrid Kristiansen, world champion in the 10000 m in 1987, she set five track world records 

· Tegla Loroupe, holds the world records in the one hour run, and for 20, 25 and 30 kilometer distances, and previously held the marathon world record 

· Liz McColgan 

· Fernanda Ribeiro, Olympic 10,000m gold medalist in 1996 

· Gulnara Samitova, set 3000 m steeplechase world record, clocking 9:01.59, in 2004 

· Gabriela Szabo, Romanian who won the 2004 Olympic 5,000 m gold medal in Sydney in a new Olympic record time of 14:40.79 

· Derartu Tulu, 10000 m gold medalist in 1994 and 2000, and the first woman from sub-Saharan Africa ever to win an Olympic gold medal 

· Wang Junxia, set 10,000 m world record of 29:31.78, the first-ever sub-30 minute performance by a woman, which broke the former record by a stunning 42 seconds 

Marathon

This article is about the long-distance race. For other uses, see Marathon (disambiguation). 
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Modern day marathon runners

The marathon is a long-distance road running event of 42.195 km (26.22 or 26 7/32 miles).
History







1896 Olympic marathon

The name "marathon" comes from the legend of Pheidippides, a Greek soldier who, according to legend, was sent from the town of Marathon to Athens to announce that the Persians had been miraculously defeated in the Battle of Marathon. It is said that he ran the entire distance without stopping, but moments after proclaiming his message to the city, he collapsed dead. There is no evidence that any such event took place; according to the Greek historian Herodotus, Pheidippides ran from Athens to Sparta. The legend that he ran from Marathon to Athens was invented by later writers and appears in Plutarch's On the Glory of Athens in the 1st century AD. The International Olympic Committee estimates the actual distance from the battlefield of Marathon to Athens is about 34.5 km (21.4 miles).

The idea of organizing the race came from Michel Bréal, who wanted to put the event on the program of the first modern Olympic Games in 1896 in Athens. This idea was heavily supported by Pierre de Coubertin, the founder of the modern Olympics, as well as the Greeks. The Greeks staged a selection race for the Olympic marathon, and this first marathon was won by Charilaos Vasilakos in 3 hours and 18 minutes. Spiridon "Spiros" Louis, a Greek shepherd, finished fifth in this race but won at the Olympics in 2 hours, 58 minutes and 50 seconds, despite stopping on the way for a glass of wine from his uncle waiting near the village of Chalandri. The women's marathon was introduced at the 1984 Summer Olympics (Los Angeles, USA).

Distance

	Year
	Distance (km)
	Distance (mi)

	1896
	40
	24.85

	1900
	40.26
	25.02

	1904
	40
	24.85

	1906
	41.86
	26.01

	1908
	42.195
	26.22

	1912
	40.2
	24.98

	1920
	42.75
	26.56

	Since
1924
	42.195
	26.22


The length of a marathon was at first not fixed, since all that was important was that all athletes competed on the same course. The exact length of an Olympic marathon varied depending on the route established for each venue.

The choice of distance was somewhat arbitrary. The first Olympics in 1896 had a marathon distance of 40 km. The starting point for the 1908 Olympic marathon in London was modified so that the Royal Family could have a good view and the length happened to be 42.195 km (26 miles 385 yards). For the next Olympics in 1912, the length was changed to 40.2 km and changed again to 42.75 km for the 1920 Olympics. Of the first 7 Olympic games, there were 6 different marathon distances between 40 and 42.75 km (40 km being used twice).

A fixed distance of 42.195 km was adopted in 1921 by the International Amateur Athletic Federation (IAAF) as the official marathon distance.

World records and "world's best"

World records were not officially recognised by the IAAF until 1 January 2004; previously, the best times for the Marathon were referred to as the 'world best'. Courses must conform to IAAF standards for a record to be recognised. However, marathon routes still vary greatly in elevation, course, and surface, making exact comparisons impossible. Typically, the fastest times are set over relatively flat courses near sea level, during good weather conditions and with the assistance of pacesetters.

The world record time for men over the distance is 2 hours 4 minutes and 55 seconds, set in the Berlin Marathon by Paul Tergat of Kenya on September 28, 2003 (ratified as the world record by the IAAF on 1st January 2004), an improvement of 20 minutes and 44 seconds since 1947 (Marathon world best progression). The world record for women was set by Paula Radcliffe of Great Britain in the London Marathon on 13 April 2003, in 2 hours 15 minutes and 25 seconds. This time was set using male pacesetters - the fastest time by a woman without using a male pacesetter ('woman-only') was also set by Paula Radcliffe, again during the London Marathon, with a time of 2 hours 17 minutes and 42 seconds set on 17 April 2005.

All-time men's best marathon times under 2h 10'30"
All-time women's best marathon times under 2h 30'00"
Olympic traditions

Since the modern games were founded, it has become a tradition for the men's Olympic marathon to be the last event of the athletics calendar, with a finish inside the Olympic stadium, often within hours of, or even incorporated into, the closing ceremonies. This tradition was further enhanced by a much older tradition in the 2004 Summer Olympics, as the long-established route from Marathon to Athens ended at Panathinaiko Stadium, the venue for the 1896 Summer Olympics.

Running a marathon

General

Completing a marathon is often considered to be a superhuman effort, but many coaches believe that it is possible for anyone who is willing to put in the time and effort.

Training

For most runners, the marathon is the longest run they have ever attempted. Many coaches believe that the most important element in marathon training is the long run. Usually recreational runners try to reach a maximum of about 20 miles (32.2 km) in their longest weekly run and about 40 miles (64.4 km) a week in total, when training for the marathon. More experienced marathoners may run a longer distance, and more miles or kilometres during the week. Greater weekly training mileages can offer greater results in terms of distance and endurance, but also carries a greater risk of training injury. Most male elite marathon runners will have weekly mileages of over 100 miles (160.9 km) per week.[1]
Many training programs last a minimum of five or six months, with a gradual increase (every two weeks) in the distance run. For beginners looking to finish a marathon, rather than compete, a minimum of 4 months, running 4 days a week is recommended (Whitsett et al. 1998). Many trainers, including Dr. Daniels, recommend a weekly increase in mileage of no more than 10%. It is also often advised to maintain a consistent running program for six months or so before beginning a marathon training program to allow the body to adapt to the new stresses.[2]
During marathon training, it is considered important to give your body adequate recovery time. If fatigue or pain is felt, it is recommended to take a break for a couple of days or more to let your body heal. Overtraining is a condition that results from not getting enough rest to allow the body to recover from difficult training. It can actually result in a lower endurance and speed and place a runner at a greater risk of injury.[3]
Before the race

During the last two or three weeks before the marathon, runners typically reduce their weekly training (typically by as much as 50%-75% of peak distance) and take at least a couple of days of complete rest to allow their bodies to recover for a strong effort. This is a phase of training known as tapering. Many marathoners also carbo-load (increase their carbohydrate intake while holding total caloric intake constant) during the week before the marathon to allow their bodies to store more glycogen.

Immediately before the race, many runners will refrain from eating solid food to avoid digestive problems. They will also ensure that they are fully hydrated beforehand. Light stretching before the race is believed by many to help keep muscles limber.

During the race

Coaches recommend trying to maintain as steady a pace as possible when running a marathon. Many novice runners make the mistake of trying to "bank time" early in the race by starting with a quicker pace than they can actually hope to maintain for the entire race. This strategy inevitably results in the runner bonking before completing the race.

Carbohydrate-based "energy" gels such as PowerGel, Gu, Accel, and Clif Shot are also a good way to get more energy, but these should be taken along with water; otherwise they can cause nausea and vomiting. Most experts recommend taking an energy gel every 45-60 minutes during the race. Energy gels usually contain varying amounts of sodium and potassium to replenish what is lost while running. Some energy gels contain caffeine, which is proven to enhance performance, but cannot be tolerated by some runners. Most energy gel brands offer caffeine-free versions of their products. Honey is a natural, economical substitute for energy gels.

Typically, there is a maximum allowed time of about six hours after which the marathon route is closed, although some larger marathons (such as Myrtle Beach and Marine Corps) keep the course open considerably longer (eight hours or more). Runners still on the course at that time are picked up by a truck and carried to the finish line. Finishing a marathon at all is a worthy accomplishment, but for those running just as a hobby, times under four hours (9:10 per mile) are considered a superior achievement. Having a target time makes it easier to keep a steady pace.

Water consumption dangers

Water and light sports drinks offered along the race course are sometimes consumed regularly in order to avoid dehydration. Drinking more fluid than one loses during a race can decrease the amount of sodium in the blood (a condition called hyponatremia) that may result in vomiting, seizures, coma and even death [1]. The International Marathon Medical Directors Association issued a warning in 2001 that urged runners only to drink when they are thirsty rather than "drinking ahead of their thirst."

An elite runner never has the time to drink too much water. However, a slower runner can easily drink too much water during the four or more hours during and immediately after a race. Water overconsumption typically occurs when a runner is overly concerned about being dehydrated and overdoes the effort to drink enough. The amount of water required to cause complications from drinking too much may be only 3 liters or even less, depending on the person. Women are more prone to hyponatremia than men. A recent study in the New England Journal of Medicine [2] found that 13% of runners completing the 2002 Boston Marathon had hyponatremia.

A 4+ hour runner can drink about 4-6 ounces of fluids every 20-30 minutes without fear of hyponatremia. It is not clear that consuming sports drinks or salty snacks reduces risk. A patient suffering hyponatremia can be given a small volume of a concentrated salt solution intravenously to raise sodium concentrations in blood. Sports drinks are not administered and can actually worsen the problem. Since taking and testing a blood sample takes time, runners should weigh themselves before running and put the numbers on their bibs. If anything goes wrong, the first aid workers can use the weight information to tell if the patient had consumed too much water.

Glycogen and "the wall"

Carbohydrates that a person eats are converted by the liver and muscles into glycogen for storage. Glycogen burns quickly to provide quick energy. Runners can store about 8 MJ or 2,000 kcal worth of glycogen in their bodies, enough for about 20 miles (32.2 km) of running. Many runners report that running becomes noticeably more difficult at that point. When glycogen runs low, the body must then burn stored fat for energy, which does not burn as efficiently. When this happens, the runner will experience dramatic fatigue. This phenomenon is called bonking or hitting the wall. The aim of training for the marathon, according to many coaches, is to maximize the limited glycogen available so that the fatigue of the "wall" is not as dramatic.

After a marathon

It is normal to experience muscle soreness after a marathon. This is usually attributed to microscopic tears in the muscles. It causes a characteristic awkward walking style that is immediately recognizable by other runners. Muscle soreness usually abates within a week, but most runners will take about three weeks to completely recover to pre-race condition.

The immune system is reportedly suppressed for a short time. Studies have indicated that an increase in vitamin C in a runner's post-race diet decreases the chance of sinus infections, a relatively common condition, especially in ultramarathons. Changes to the blood chemistry may lead physicians to mistakenly diagnose heart malfunction.

It is still possible to overdrink water after the race has finished, and runners should take care to not overconsume water in the immediate hours after finishing the race.

Due to the stress on the body during a marathon, a person's kidneys can shut down, leading to the accumulation of toxins in the blood. This is especially dangerous if the runner has consumed any medications such as ibuprofen (Advil, Motrin) or acetaminophen (Tylenol). If a runner has not urinated within 4-6 hours after the marathon despite consuming adequate fluids, he or she should seek medical attention.

It is relatively common to only come to realize that there are injuries to the feet and knees after the marathon has finished. Blisters on the feet and toes commonly only become painful after the race is over. Some runners may experience toenails which turn black and sometimes subsequently detatch from the foot. The lost toenail may or may not grow back.

Some sports doctors advise that gentle exercise in the week after the marathon can aid muscle recovery, but obviously this must be tailored to the individual situations. Receiving a sports massage from a licensed massage therapist is a good idea within 24-48 hours after finishing the marathon. Massage has been shown to have less benefit if received immediately after the race.

Helpful devices

A variety of devices are available from manufacturers such as Timex, Polar, and Garmin, which provide pace and distance feedback during the race, allowing the runner to constantly know the exact pace and distance travelled. These devices employ two types of technologies: GPS (Global Positioning System) and pedometer. GPS devices calculate pace and distance by repeatedly triangulating their positions relative to a network of GPS satellites. They tend to be more expensive and more accurate. Pedometers employ a device which clips to the runner's shoe and wirelessly transmits pace data to a paired wristwatch. Pedometer technology has the advantages of being cheaper, and functional when there is no line of sight to a GPS satellite (due to tall buildings, trees, clouds, etc.)

A heart rate monitor is another device which straps around the runner's chest and wirelessly transmits data to a paired wristwatch. During the race, the runner can view his or her heart rate in beats per minute, which can give the runner objective feedback about his or her level of running intensity.

Some devices combine pace/distance technology and heart rate monitoring technology into one unit.

Marathon races

More than 800 annual marathons are organized in most countries of the world. Some of the largest and most prestigious races, in Boston, New York City, Chicago, London, and Berlin, form the biannual World Marathon Majors series, a world cup for elite runners. Other notable large marathons include Washington, D.C., Honolulu, Los Angeles, Rome and Paris.

Marathon races usually use the format of start called mass start.

Notable marathon runners

This is a list of elite athletes notable for their performance in marathoning. For a list of people notable in other fields who have also ran marathons, see list of marathoners.

Men

· Abebe Bikila 

· Waldemar Cierpinski 

· Derek Clayton 

· Steve Jones 

· Juma Ikangaa 

· Khalid Khannouchi 

· Tom Longboat 

· Carlos Lopes 

· Spiridon Louis 

· Jim Peters 

· Bill Rodgers 

· Evans Rutto 

· Alberto Salazar 

· Toshihiko Seko 

· Frank Shorter 

· Paul Tergat 

· Ed Whitlock 

· Emil Zátopek 

· Bruce Fordyce 

Women

· Deena Kastor 

· Ingrid Kristiansen 

· Rosa Mota 

· Catherine Ndereba 

· Mizuki Noguchi 

· Paula Radcliffe 

· Fatuma Roba 

· Joan Benoit Samuelson 

· Naoko Takahashi 

· Grete Waitz 

Ultramarathon
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An ultramarathon is any running event longer than the marathon length of 42.195 kilometres (26.2 miles, 45,760 yards).

There are generally two types of ultramarathon events: runs for a specified distance and runs for a specified time (with the winner covering the most distance in that time). The most common distances run are 50 and 100 miles or 50 and 100 kilometres, though several other distances, e.g., double marathons, 100 mile, or multiday races of 1000 miles or even longer are also contested. The format of these events and the courses covered are highly variable and range from many loops run on a 400 meter track to point-to-point road or trail races. Many ultrarunning events are also characterized by other extreme course obstacles, such as heat, cold, elevation change, or otherwise challenging terrain. Many of these races (especially in the United States) are run on dirt roads or mountain paths, though some are run on paved roads as well. Usually, there are aid stations every five to fifteen km apart where runners can replenish food and drink supplies, or take a short break.

Timed events range from six or 12 hours to one, two, three and six days (known as 'multi-day' events). These events are generally run on a track or a short road course, often one mile or less.

One of the most famous Ultra Marathons was the Westfield Ultra Marathon, an annual race between Sydney and Melbourne in Australia and was run between 1983 to 1991. Greek runner Yiannis Kouros won the event five times during that period.

Australia is also the home of one of the oldest six-day races in the world, the Cliff Young Australian 6-day race, held in Colac, Victoria. The race is held on a 400 metre circuit at the Memorial Square in the centre of Colac and has seen many epic battles over the years since its inception in 1984.

The 20th Cliff Young Australian 6-day race was held between the 20-26 Nov 2005. Yiannis Kouros was to rewrite the record books in that event when he beat his existing world 6-day track mark and set a new overall World 6-day record of 1036.851 km.

Well-known ultramarathons

· 100 km de Millau 

· Angeles Crest 100 Mile Endurance Run 

· Badwater Ultramarathon 

· Comrades Marathon 

· Cape-to-Cairo Run 

· Grand Raid de la Réunion 

· Grand Union Canal 145 Mile Race 

· Hardrock Hundred Mile Endurance Run 

· HUFF 50K Trail Run 

· Keswick to Barrow-in-Furness 

· Knee Knackering North Shore Trail Run 

· Leadville Trail 100 

· London to Brighton 

· Marathon des Sables 

· McNaughton Park Trail Runs 

· Mohican 100 Trail Run 

· Scorched Sole 

· Self-Transcendence 3100 Mile Race 

· Spartathlon 

· Spreelauf 

· Swiss Alpine Marathon 

· Two Oceans Marathon 

· Ultra Trail Tour du Mont Blanc 

· Vermont 100 Mile Endurance Run 

· Wasatch Front 100 Mile Endurance Run 

· Way Too Cool 50 Kilometer 

· Western States Endurance Run 

Well-known ultramarathon runners

· Gordy Ansleigh, Western States pioneer, 'inventor' of the trail ultramarathon 

· Bjorg Austrheim-Smith, three time Western States winner 

· Don Choi, modern 6 day race pioneer 

· Rae Clark, holds US records for 24 hours (165.3 miles) and 100 mile road (12:12:19) 

· Dick Collins, San Francisco Bay Area ultra legend, with over 1,000 races run 

· Jose Cortez, once held US 100 mile road record 

· Dipali Cunningham, champion multi-day race runner 

· Bill Finkbeiner, completed 'Western Slam', four 100 mile trail races in same year 

· Bruce Fordyce, nine time Comrades Marathon winner 

· Serge Girard, trans-continental runner 

· Mark Godale, USATF Ultrarunner of the year. 

· Rich Hanna, 1994 US 100k champ, author 

· Bernd Heinrich, former US 100m record holder, naturalist 

· Achim Heukemes, trans-Australia record holder 

· Rimas Jakelaitis, champion multi-day race runner 

· Scott Jurek, seven time Western States winner and record holder (15:36:27) 

· Dean Karnazes, runner and author 

· Yiannis Kouros, multi-day race legend, holder of many world records and world bests from 24 hours to 1,000m 

· Gard Leighton, US senior division (50+) record holder at 100m (14:56:19, 1985) and 200k (21:07:11, 1986);[1] completed 200+ ultras 

· Frith van der Merwe, set Comrades Marathon records for both directions 

· Stu Mittleman, US record holder for six day race (578 miles) 

· Jesper Olsen, has run around the world in 22 months (2004-'05); won the Australian 6-days (2004) 

· George Parrott, Buffalo Chips Running Club guru 

· Don Paul, once held world 50k road record, author, musician 

· Pam Reed, only woman to have won the Badwater Ultramarathon 

· Rosie Swale-Pope, Round-the-world runner, started late 2003 in UK, at 2005 reached Alaska, continuing. 

· Don Ritchie, set world records for 50m (4:51:49, 1983) and 100m (11:30:51, 1977); two time winner of the London to Brighton Road Race (1977-'78); current world record holder in four track events: 100k (6:10:20, 1978), 150k (10:36:42, 1978), 50 mile (4:51:49, 1983), and six hours (97.2k, 1978) 

· Walt Stack, San Francisco Bay Area running icon 

· Ann Trason, thirteen time Western States winner; holds numerous world records, including 100 mile (13:47:41 1991), 50m (5:40:18, 1991) , and 12 Hours (147.6k, 1991) 

· Tim Twietmeyer, five time Western States winner 

· Dave Warady, winner of the inaugural Trans-America Footrace 

· Ray Zahab, Canadian winner of Sahara Race (2005) and Libyan Challenge (2006) 

Multiday races
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Multiday races are ultramarathon running events which are typically either segmented into daily events of a specified distance or time, or staged so that runners can run as far as they want, at their own discretion, over a set course or over a set number of days. Multiday races can range from continuous 48 hour track events to staged transcontinental treks.

Beyond the marathon

Very long endurance running events can be divided into three broad categories: the traditional 26.2 mile marathon, the ultramarathon, defined as any event longer than the marathon, and true multiday events, which begin with the 48 hour event and can stretch out almost indefinitely, often ranging from six days to 3,000 miles or longer.

Ultramarathons, of which multiday races are a subset, include events of any distance beyond the traditional marathon distance of 26.2 miles. Common ultra events include 100 mile and 100 kilometer races. Ultras are usually considered to include all events of 50 kilometers or longer, although the 50 mile race is regarded as the shortest true ultra. Depending on the degree of terrain difficulty, up to 30 hours or more is generally allowed for runners to complete typical ultras, for example the Badwater Ultramarathon.

Types of courses

Many multiday races are held on tracks or measured loops, which eases provision of aid station support for runners. Stage races are the alternative; these include point to point races such as the Trans-American races, which traverse the North American continent coast to coast, and the Marathon des Sables, a seven day journey across the Moroccan desert, and the Yukon Arctic Ultra, a 320 mile challenge crossing Alaska in the dead of winter.

Longer multiday races include the Trans-Europe race, which ran from Lisbon to Moscow in 2003, a distance of about 5,100 kilometers. These events take the runner to a different level, where the race becomes a way of life and where nutrition, sleep, energy and psychological states have to be carefully managed. The Self-Transcendence 3100 Mile Race is the longest certified footrace in the world.

The Past

The golden era of multiday races stretch back to the 1870s and 1880s, when they were held on indoor tracks and offered substantial prizes. Known as pedestrians, these athletes established records which, in some cases have stood until recently. The most common multiday race of the era was the six day race, which ran from Monday to Saturday with Sunday being observed as a rest day. In 1878, Sir John Dugdale Astley was inspired to create a series of five international six day races, in which competitors vied for the Astley Belt.

By the early 1890s, public enthusiasm for such events had moved into bicycle racing, and the multiday running craze came to an end. Interest grew again in the late 1920s, with the advent of Trans-America races. These events were trans-continental stage races that inspired a new generation to challenge the huge distance. There was little reward for these races in the long run, and it was not until 1980s that interest re-awoke in true multi-day races. In 1980, San Francisco postal delivery worker Don Choi organized the first modern era six day race, on a track in Woodside, California.

The Present

In recent years, several multiday races have stood out, among them the Australian Westfield Sydney to Melbourne races, which were run from 1983-1991, and the Colac race, recently re-named the Cliff Young six day race.

Sri Chinmoy Races hosts several multiday events annually in the US: six & ten day races, a 3,100 mile race, 700, 1,000 and 1,300 mile races, and several 24 and 48 hour events in Europe, Asia, Australia and New Zealand. Trans-Gaule, Trans-Germany - the Deutschlandlauf, Trans-Korea as well as occasional Trans-Am and Trans-Australia races plus several 6 day events in Europe and South Africa form part of the pioneering edge of multiday running.

Notable Pedestrians

· Edward Payson Weston 

· Daniel O'leary 

· Charles Rowell 

· Fred Hitchborn 

· George Littlewood 

· Robert Barclay Allardice 

Notable Multiday Runners

· Asprihanal Pekka Aalto 

· Suprabha Beckjord 

· Sandy Barwick 

· Don Choi 

· Dipali Cunningham 

· Al Howie 

· Rimas Jakelaitis 

· Yiannis Kouros 

· Achim Heukemes, trans-Australia record holder 

· Surasa Paula Mairer 

· Stu Mittleman, US record holder for six day race (578 miles) 

· Wolfgang Schwerk 

Well Known Multiday races

· Across The Years 

· Cliff Young Australian 6-day race 

· Marathon des Sables 

· Self-Transcendence 6 & 10 day 

· Self-Transcendence 3100 Mile Race 

· Surgères 48 Hour Race 
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