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Course Description

The Female Runner
Stacey Head PT, WCS, CLT, ATC
RRCA Level 1 Running Coach

The number of female runners has grown in the past few decades as
well as our knowledge of the differences between treating the male
and female runner. They are starting younger and training longer in life.
This education session will:
• Provide the learner with information about treating the female
runner from young adulthood until the later years
• Look at literature in treating the female runner from a holistic
approach
• Look at injury statistics, impact of hormones, biomechanical changes
and core dynamic stability on common musculoskeletal injuries

Duke Health

Objectives

Who is the female runner?

• Identify changes across the age span for female runners
• Identify common questions to ask runners about training plan and
nutrition as pertains to low energy availability

Competitive

• Understand common risk factors for musculoskeletal injuries in the
female runner

• Educate patients on common training errors to prevent injuries
• Utilize the Piston strategy to rehabilitate female runners with
musculoskeletal dysfunction

Adolescent

Masters

Child-bearing Age

Who is the female runner?
• 57% of runners are female (www.runningusa.org)
•
•
•
•
•

Under 24yo: 9.5% (same as males)
25-34yo: 28% (23%)
35-44yo: 27% (25%)
45-54yo: 17% (20%)
Over 55yo: 4.5% (6.5%)

• Top reasons to run
•
•
•
•
•

Stay in shape
Stay healthy
Relieve stress
Have fun
Competition

Adolescent runner
• Creates lifelong fitness habits
• Overuse injuries

• Patello-femoral Pain Syndrome
• Stress fractures
• Sacroiliac Joint dysfunction

• Female Athlete Triad (FAT)

• Low energy availability: disordered eating, menstrual changes, low bone
density

• FAT can cause low energy availability, hypoestrogenism and compromised bone density
• Consequences can include:
• Depression, anxiety disorders, decreased concentration
• Urinary Incontinence (Bo et al 2001), impaired oxidative metabolism in skeletal muscle
• Increased risk for stress fractures by 2 -4x (ACSM 2007)
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Childbearing years….Running

Childbearing years…Running

• Key factors to consider during pregnancy:

• Guidelines

• Heart Rate is not the best tool to measure Rate of Perceived
Exertion due to Cardiovascular changes
• Weight gain will happen (~20-25% increase)
• Increased lordosis, anterior pelvic tilt, forward head posture,
increased thoracic kyphosis

• Heart Rate
• Can be inaccurate due to physiological change (Clapp 2002)
• Validated prediction equation for peak O2 consumption for Target heart rate during
exercise in pregnancy (Motolla 2006)

• Center of Gravity moves forward
• 2-3x more likely to be injured by fall up to 8 weeks postpartum

• Pelvic Girdle Pain, Back and Thoracic Pain, Urinary
Incontinence, Anal Incontinence

Childbearing years…Running
• Guidelines
• Rate of Perceived Exertion (RPE)
• Based on physical sensations a person experiences and can provide a good estimate of
heart rate during activity
• Can be difficult to use for those who have not exercised
7

No exertion at all

8

Extremely light

9

Very light

10

Light (40 -50% HR max)

12

Somewhat hard (50 -60% HR max)

14

Hard (65 -85% HR max)

16

Very hard

18

Extremely hard

Age 20-29

Age 30-39

Fit Women

145-160bpm

140 -156bpm

Active Women

132-152bpm

129-148bpm

Unfit Women

129-144bpm

128 -144bpm

Childbearing years…Running
• Guidelines
• Talk Test
• Cardiovascular exercise should occur at moderate intensity

Light intensity

Able to sing while doing activity

Moderate intensity

Able to talk during activity

Vigorous Intensity

Becomes winded and not able to talk easily during activity

Childbearing years…Running

Childbearing years…Running

• Stop exercising and call your obstetrician or
other member of your health care team if
you have any of these signs or symptoms:

• Watch climate and surface
• Recommend:

•
•
•
•
•
•
•
•
•

Bleeding from the vagina
Feeling dizzy or faint
Shortness of breath before starting exercise
Chest pain
Headache
Muscle weakness
Calf pain or swelling
Regular, painful contractions of the uterus
Fluid leaking from the vagina

•
•
•
•

Supportive bra
Belly support
Footwear
Supplement with strength training program
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Childbearing years….running
• Postpartum
• Pelvic Floor Dysfunction
• Risk factors (Delancey et al 2008)

• DRA: look at width and depth
• Test at umbilicus, 4.5cm above, 4.5cm
below
• Focus on pre-activation of TrA to be more
supportive and trasmit forces better

Masters group….
• Helps with disease prevention and management
•
•
•
•
•

Decreased mortality rate
Provide cardiovascular protection
Prevention HTN and DM
Maintain bone density
Prevent depression

Lifespan changes
• Hormonal

(Tornberg et al 2017)

• Estrogen impacts muscle contractility, muscle repair, regeneration and post-exercise
repair
• Lower levels of estrogen associated with higher injury risk and delayed recovery
• Can impact T3 levels as well which has been shown to affect neuromuscular function and
decreased muscle strength
• Athletes with secondary functional hypothalamic amenorrhea (SFHA) had a 50% lower
estrogen to cortisol level which might be related to decreased BMI/adipose tissue

Where is their training coming from?
• Annual training plan
• Looks at the year for an athlete
• Includes races and other important dates
• Races are broken down into A, B, and C races

• Allows coach or athlete to create a training plan for the year

• Fall prevention
• Should include flexibility, strength, conditioning and balance
• Improve posture and delay functional disability

Periodization
• Periodization: systematic planning of athletic or physical training
• Goal is to reach the best possible performance in your “A” race
• Involves progressive cycles of various aspects of a training program during a
specific period.
• Divides the year into phases of training which will focus on different goals.
• Break up the training program into the different sections
• Preparatory: Pre-season
• Competitive: In-season
• Transition:
• Post-season
• Off-season

Periodization
• Macrocycle: entire training period leading up to goal performance or “A” race
• Varies 16-26 weeks in duration
• 2-3 cycles per year

• Mesocycle: specific training phase for a specific purpose
• looks at different physiological and psychological goals
• typical looking at progressive overload
• overload followed by recovery then repeat
• improper progression or recovery can result in illness or injury

• 2-10 weeks in duration
• 4-5 mesocycles per macrocycle

• Microcycle: series of days making up a brief training block
• Typical 7 day week
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Questions to ask re: training plan
• Do you have a coach?
• Where are you in your training cycle?
• Do you have any big races coming up?
• Have you recently added or changed anything in your training plan?
• What does a typical training week look like for you?
• Are you doing anything besides running?

A hiccup in the road
• Signs of overtraining (Rountree 2011)

•

Physiological
• Decrease performance
• Heavy, lifeless feeling in the leg
• Weight loss
• Gaunt visage
• Thirst
• Raised HR at rest, with positional changes and/or after exercise
• Dizziness
• Muscle soreness that does not go away
• Swollen lymph nodes
• GI issues
• Frequent illness
• Slower to heal
• Amenorrhea

Injury rates

A hiccup in the road
• Signs of overtraining (Rountree 2011)

•

Psychological
•
•
•
•

Loss of interest in training
Loss of ability to focus both with training and work
Loss of appetite
Lower sex drive

•
•
•
•

Disturbed sleep
Clumsiness
Bad mood
Irritability

• Marathon 7.4 injuries /1000 hours training (if they ran
204mins per week on average) (Jakobsen et al 1994)
• Training 6 or more days per week increased risk of injury
(Nielsen et al 2012)

• Females who trained only once per week had
increased risk as well
• Worse with training more than 20miles per week (Nielsen et
al 2012)
• Especially with more than 40miles per week (Macera et al 1989)

• Higher in females whose long run was more than 5 miles
• Higher risk if running faster than a 8min/miles pace (Jacobs
et al 1986)

The Injured Runner

Common running related injuries across the
life span

• Common Musculoskeletal
Injuries
• Female runners are 2x more likely
to experience PF pain, ITB
syndrome and tibial stress fractures
(Taunton et al 2002)
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The Injured Runner
• Common Musculoskeletal Injuries
• Hip
• ITB syndrome
• Women tend to feel pain with this more in the hip compared to men who feel it more in
the knee (Friel J, Byrn G. 2003)
• May be associated with hip abductor weakness (Mucha et al 2017)
• Hamstring strain

• Knee
• PF pain “Runner’s knee”
• PFPS causes anxiety, depression, catastrophizing and fear of movement (Maclachan
2017)
• Athletes demonstrated a 26% weaker hip abductors and 36% weaker hip external
rotators in symptomatic side compared to controls (Ireland 2002)
• Suggested that hip and core only programs decrease PFPS (Hoch 2011, Hillibrand 2015)

The Injured Runner
• Biomechanical reasons for
increased injury risk
• Hip ER strength was a useful
predictor of injury (Leetun 2004)
• Overpronation, genu valgus,
increased Q angle (Friel J, Byrn G. 2003)
• Runners with heels out can have 6-8x
ground reaction force than if they run in a
more forward position (2-4x) (check
Zhang et al 2009)

The Injured Runner
• Women’s Health Issues
• In a study by Eliasson et al 2002, coping strategies were used during training
• Protective pads (82%)
• Frequent toilet visits
• Limited fluid intake
• Treatment
• Research is limited but has shown that multiple interventions would benefit this population
(Rivalta et al 2010)

The Injured Runner
• Common Musculoskeletal Injuries
• Ankle
• Plantar fasciitis
• Shoe wear should be supported of the arch
• Achilles tendonitis
• Concerns not just with training errors but also with shoe wear outside of training (in
particular heels)
• Shin splints
• Interval training increased the run -related Injury (Wen et al 1997)
• Stress fracture
• Up to 21% incidence
• Consider FAT if bone injury present

The Injured Runner
• Women’s Health Issues
• SUI is reported in about 49% of the general population (Hampel et al 1997)
• SUI reported in 28% of college varsity female athletes (Nygaard et al 1994)
• Particularly with jumping, high -impact landing and running
• In a study of elite female athletes, 51.9% had urine loss (Thyssen et al
2002)
• 43% experienced it during sport

• 95.2% during training
• 51.2% during competition
• 42% experienced in daily life
• 92% of athletes surveyed never told anyone about their symptoms of
leakage ( Carls 2007)
• 16% noted it impacted social life, sports or exercise
• 8% noted avoiding these activities because of UI

The Injured Runner
• Women’s Health Issues
• Risk factors for UI ( Stothers et al 2011)
• Age (older)
• Women over the age of 35 lose 2% urethral striated muscles per year
• Hormonal factors
• Low estrogen levels
• Higher incidence in athletes with eating disorders (Bo et al 2001)
• Diabetes mellitus
• Pelvic surgery
• Pregnancy/vaginal delivery (instrumentation)
• Obesity
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Getting back into it

Handling Bad Patches

• Rules of thumb:

• Coping strategies

• If missing 1-3 days, can go back to training
as is
• If missing 4-7 days, spend 1-4 days of easy
mileage before running faster, racing or
doing long runs
• If missing more than one week, spend an
equal amount of days doing easy mileage
as missed

•
•
•
•

Focus on small manageable chunks
Concentrate on form
Concentrate on positive images
Divert mind with upbeat thinking

• Injury phases
•
•
•
•
•

Denial: I am not hurt
Anger: why me?
Bargaining: if I recover I will do x,y,z...
Depression: self-pity
Acceptance: recognition, steps towards healing

What is the Piston Strategy

How to use it?

• Usually 80% of what they are doing
is okay, it is only the 20% that is not
• Blow before you Go

• Break what they can’t do down in order to
build it back up

• Turns on dynamic stability before
movement begins

• Start by seeing what strategies they currently
use
• Modify the demand or strategy to optimize the
result
• Change weight, reps, speed, distance or terrain
• Modify form, avoid breath holding, mouth aperture,
change recruitment patterns
• Change mobility or stability demands through
strengthening

• Look for intolerance cues

Strategies

Getting back into it-Running Form

• Landing

• Body lean
• Stride length
• Arm swing and hands
• Footfall

• COM over landing leg
• Lean and breathe

• Breathing mechanics
• Graded exposure
• Rotation
• Ready Position
• Acceleration
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Prevention

Active recovery
• Active recovery vs rest

• Avoiding training errors
• Account for 60-70% of all running injuries (Nielsen et al 2012)
• 10-20% increase in weekly mileage recommended

• Exercise at low intensity vs. taking the day off
• 20 -40 mins
• Just enough to break a sweat

• No significant running related injury difference in those who increased weekly by 10%
compared to those who increased by 24% ( Buist et al 2007)

• Avoid too much too fast: volume, duration, intensity
• Avoid excessive hill running
• Watch running on crowned roads or tracks without changing directions

Active recovery
• Sleep
• Athletes who get plenty of sleep demonstrate improved sprinting,
reaction times and improved moods (Mah 2008)
• One week of disrupted sleep caused adverse effects on glucose uptake
and cortisol levels. This limits the ability to refuel around training
(Spiegel 1999)
• Goal: Sleep until you wake up without an alarm, usually 9+ hours per
night. You can nap during the day to reduce your sleep debt if unable
to get those 9+hrs per night
• Night time rituals are important to help with falling asleep once in bed

Prevention
• Flexibility (McMillian et

all 2006)
• Dynamic warm-up demonstrated a modest performance enhancement for tests of power and
agility relative to the Static warm- up and no warm-up groups
• Factors that might cause improved performance with dynamic warm-up are related to:
• temperature which causes decreased stiffness of the muscles and joints
• increased transmission rate of nerve impulses
• changes in the force velocity relationship

Prevention

• Flexibility
• Dynamic stretching
• Includes calisthenics and movement drills specific for the activity to be performed before
training session or at the beginning

Prevention
• Flexibility
• Static stretching
• Reduced neural activation created by repetitive stretches can reduce the number of motor
units available for contraction causing diminished performance of power and agility tasks
(McMillian et al 2006)

• Best to use static stretching as part of a flexibility program after training is completed

• increased glycogenolysis, glycolysis, and high-energy phosphate degradation
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Prevention
• Strengthening

Prevention
(Vikmoen et al 2017)

• Strengthening
• Core stability

• In order to improve cycling performance, needs to be heavy loads between 10-4RM
• In order to improve running performance, need to have both plyometric and heavy
strength training
• Heavy strength training combined with endurance training improves running and cycling
performance

• Decreased core strength has been associated
with low back and lower extremity injuries (Ortiz
et al 2006)
• Core strength and endurance was able to predict
back and lower extremity injury 62.6% of the
time ( Leetun et al 2004)

• This was measured by a 5 -min all- out performance after prolonged submaximal work
• VO2 and HR were reduced during the last 2/3 of a 3hr cycle whereas the same was not shown
with running

Nutrition
• APTA vision on nutrition
• APTA's position is that it is "the role of the physical therapist to screen for and provide
information on diet and nutritional issues to patients, clients, and the community within
the scope of physical therapist practice." (House of Delegates P06 -15-22-17)

Nutrition
• Consider nutrition in regards to performance and overall health
• Recommendations
• Diet higher in fat causes decreased athletic performance/potential
• Recommend lower fat (20-25%) with moderate carbohydrates (50-65%) and protein (1525%)

• Your plate
•
•
•
•
•

Nutrition
• Female Athlete Triad
• Not all female runners may be diagnosed with a “true” eating
disorder but may have “low energy availability” due to disordered
eating
• This can be a combination of excessive exercise with dietary restrictions that
do not allow enough energy to perform normal bodily functions such as
menses

Colorful Non-Starchy Veggies and fruits
Lean protein rich foods
Minimally processed carbohydrate rich foods
Then add functional flavor such as spices and herbs
Water on the side

Nutrition

• Recommendations
• Before exercise
• Shorter weekday workout: eat 30-60minutes before
• Longer weekend workouts: eat 2-3 hours before

• During exercise
• For up to 120 minutes of exercise, 30-60g/carbs per hour
• For over 120 minutes of exercise, 60-90g/carbs per hour

• After exercise
• Eat a small snack with carbs and protein within 30mins and then 2 hours after that
• Consume a 4:1 ratio carbohydrates to protein
• About 0.5g of carbs per lb body weight
• 1g carb = 4 calories
• At the 2 hour mark, go back to a normal healthy macronutrient dense diet
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Nutrition

Nutrition

• Related to peak performance

• Related to injury

• Heat

• To decrease inflammation

• Hydrate early and often
• Need to understand hourly sweat rate in order to replenish accordingly

• Altitude
• Greater metabolic rate
• Rely more on carbohydrates than fat
• Diminished thirst response which requires a greater need to hydrate

Screening Questions to ask about nutrition and FAT
http://w ww.femaleathletetriad.org/~triad/wp-content/uploads/2008/11/ppe_f or_website.pdf

•
•
•
•
•

Berries
Cold water fish
Walnuts, flax seed
Spices: ginger and garlic
Coffee and tea

• Avoid junk food and foods high in saturated fats and sugar

Recap
• Consider the age of the runner
• Look at them beyond their injury and as a
whole
• Treat with a core-centered focus
• Don’t forget to give tips for prevention

Questions

Contact Information
Stacey Head PT, WCS, CLT, ATC
Duke Health
stacey.head@duke.edu
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