- How to build new bone as you get older is through nutrition and physical activity 
-Ca and Vitamin D & C are essential for strong bones and proper functions of heart, muscles and nerves 
- Ca intake: bones contain 99% of the body’s calcium 
	Women lose calcium after 35
	After menopause 
	And by age 65 a total loss of 410g = 40% of the 1000g of total body calcium in the young adult 
- Largest source of calcium is milk and dairy which is 73% of your daily calcium needed. 
- Vegetables, fruits and grains provide SOME calcium but you would need 7.75 cups of spinach to have the same amount of ca as in one cup of milk 
- Vitamin D is essential to the absorption of calcium and bone metabolism
 	15 min of sunlight daily 
	Egg yolk
	Liver
	Saltwater fish
Vitamin D fortified dairy products can provide the recommended daily amounts (between 400-800 IU international unit)
- Vitamin C is essential in collagen formation 
	Collagen fibers are like steel cables in a cement wall, they lend strength to the structure 
 Lack of vitamin C --> premature collagen fibers secreted into the bone --> bones become brittle and may easily fracture
- Bone robbers are substances that deplete nutrients in your body: 
	1. SODIUM	
	2. PROTEIN
	3. CAFFEINE 
- Osteoporosis literally means porous bones. 
 Osteopenia is low bone mass but not yet developed into osteoporosis
 Its a metabolic disease however excessive bone loss can be prevented. 
 	Characterized by excessive skeletal fragility
	Can be painful and debilitating 
	Fractures usually occur in hip, spine and wrist
	Prevention is considered the PRIMARY CURE
-PREVENTION: focuses on 2 main objectives
1. Achieving optimal bone density in the first 2-3 decades of life
2. Maintaining bone density and decreasing rate of bone loss in later years
PHYSICAL  ACTIVITY AND GOOD NUTRITION ARE KEY 

SPINE: 3 parts : cervical vertebrae (C1-C7), thoracic vertebrae (T1-T12) and lumbar vertebrae (L1-L5) then sacrum and sacroiliac joint (SI)
- 3 major functions of spine are:
	1. Supports body weight
	2. Protect spinal cord
	3. Allow for movement
Spine is composed of vertebral bodies, intervetebral disks and the spinal cord. 
[image: ]- the back is in its more relaxed and balanced position when the EARS, HIPS AND SHOULDERS ARE LINED UP. This position puts the least stress on your back.

 
- LORDOSIS: an increase in the normal inward curve on the lower back (lumbar region). Its often accompanied by: protruding abdomen and buttocks, rounded shoulders, forward head. 




[image: ]- KYPHOSIS: an increase in the normal outward curve of the thoracic spine often accompanied by: rounded shoulders, sunken chest, forward head, neck hyperextension
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- SCOLIOSIS: a lateral curve of the spine, usually 2 curves on opposite sides of the spine one compensating for the other. 



- CAUSES FOR BACK PAIN: 
Poor posture on daily basis
Poor lifting habits
Poor sleeping habits
Faulty movement mechanics
Stressful lifestyle
Poor work habits and work stations
Poor physical fitness

- Slipped or ruptured disk: used to describe the condition known as a herniated disk
The older you get, the disks tend to dry out (they normally have a high water content) and become thinner and less flexible. When a disk degens, part of the disk may be pressed against one of the nerves emanating from the spinal cord or against the spinal cord itself. The outer edge of the disk may crack or tear. A herniated disk may result from traumatic injury, improper lifting, bad posture or normal wear and tear with age. 
- How to care for your back: 
Muscular strength and endurance training to keep back in shape 
Regular flexibility exercises to maintain range of motion and prevent stiffness
Weight bearing exercises 
Proper diet  
- How to detect osteoporosis: 
	Diagnosis begins with:	 1) a thorough physical exam, including oral history 
				2) Recording of complaints of height loss
				3) Review of nutrition and medication intake
4) observation of stature (standing posture), carriage (moving posture) and spine curvature (GAIT is from the waist down) 
BMD bone mineral density: Usually expressed as the amount of mineralized tissue in the scanned area it is a risk factor for fractures. Resistance training was shown to be positively associated with this.
BMD tests are made at joints where the impact is higher and this is where you tend to see a loss of bone. Measures in bone density are made at hip, spine, wrist, finger, kneecap, shinbone and heel. It can detect osteoporosis before fracture occurs. Predicts risk for future bone loss. And it also determines your rate of bone loss. T score or young normal score = compared to 30 year olds and Z score or age matched is compared to people your age and body size. T SCORE MORE EFFECTIVE. 
- Osteoponia is low bone mass before osteoporosis develops  ( its a warning sign)
	Normal: ± 1 SD (standard deviation) from young adult mean
	Low bone mass: BELOW the young adult mean by  1-2.5 SD 
	Osteoporosis: 2.6 or more BELOW the young adult mean 
Severe (established) osteo: BELOW 2.6 SD of young adult mean where there has been one or more fractures. 
RISK FACTORS: 	- hereditary factors
		- Hormonal factors (low oestrogen levels = depletion of Ca) 
		- Nutritional factors 
		- Lifestyle factors
POSTURE CHECK: occurs in the lumbar region while standing 
	SITTING POSTURE: 100 degrees or more at the hip. Feet on the floor or on stool. Do not slouch. Use low back or lumbar support. Change position every 15 min. Do not sit in a chair if its uncomfortable.  
	SLEEPING POSTURE: firm supportive structures. On back pillow under knees, on side knees bent, want to maintain S-curve. 
LIFTING: 
1) Plan the lift before attempting it
2) Use your legs
3) Test the weight
4) Tighten your abdominal muscles 
5) Move your feet when turning 
6) Keep load close to body 
Kinesthetic awareness is when a person is able to know where their body is in space without looking
2 main hip flexers: rectus femoris and sartorius. 
The other 3 are psoas major and minor and iliacus 
The 2 main hip extensers are gluteus maximus and medius 
ABDOMINAL MUSCLES: 
FROM INSIDE TO OUT: 1) TRANSVERSUS ABDOMINIS (Lateral striations) 
		2) INTERNAL OBLIQUE (striated up toward midline at an angle) 
		3) EXTERNAL OBLIQUE (striated down toward midline at angle)
		4) RECTUS ABDOMINIS (vertical striations)
BACK MUSCLES: multifidus deep layer and multifidus superficial layer they connect each vertebrae to the one under it or over it. 
Transverse adbominis and multifidus act to stabilize the spine. Core stability exercises focus on strengthening or simple engaging these muscles. 
HOW TO FIND THE NEUTRAL POSITION: lay on back feet flat on floor. Tighten abs and flatten your back. Then arch your back as much as you can and the position between the 2 is the neutral position. Then hold pee
BRIDGING: lie on back feet on floor knees bent and hands on the floor at your sides. Tighten abs and buttocks and lift. 
DEAD BUG: lie on back with knees bent and feet on floor. Lifting your knees up by engaging transversis abdominis 
REASONS FOR BACK PAIN: 
- poor posture on daily basis
- poor lifting habits
- poor sleeping habits
- faulty mvmt mechanics 
- stressful lifestyle 
- poor work habits and work stations
- poor physical fitness
HOW TO TAKE CARE OF BACK: 
- muscular strength and endurance to keep back in shape
- flexibility exercises to maintain range of motion and prevent stiffness
- weight bearing exercises 
- proper diet
 

INTRO TO HUMAN MOVEMENT
- the science of human mvmt: kinesiology, anatomy, physiology, biomechanics, nutrition, stress management, trainning methodologies, injury prevention. 
- SAGITTAL PLANE CUTS YOU IN A LEFT AND RIGHT PART (shoulder ,elbow, wrist, knee, hip) 
	Flexion, extension, hyperextension, dorsiflexion, plantar flexion 
	TRANSVERSE AXIS

- FRONTAL PLANT CUTS YOU IN A FRONT AND BACK PART (bending from left to right at the hip are both called lateral flexion) 
ANTEROPOSTERIOR AXIS
- TRANSVERSE PLANE CUTS YOU IN A UPPER AND LOWER PART
	LONGITUDINAL AXIS

- Motor development: process through which a child acquires mvmt patterns, the progression of acquiring motor skills goes from simple to complex
- Cephalocaudal principle: development goes from head to toe. Muscular control develops from the head down: firs the neck --> then the upper body and arms -- > then the lower trunk and legs. First 6 months: initial head and neck control, hand mvmt and hand-eye coordination, preliminary upper body control. The other six months: important stages in learning to control the trunk arms and legs for sitting, crawling, standing and walking. 
- Proximal distal principle: motor skills develop from the center of the body outward. Head and trunk develop before arms and legs and before fingers and toes. It goes: upper arms and legs --> forearms and legs --> hands and feet --> fingers and toes
- General to specific principle: the progression from the entire use of the body to the use of specific body parts. For example when a child picks up a bottle he’ll use his 2 hands. The older he gets and the more he develops his motor skills he’ll start developing more specific hand mvmts and grab the cup using the whole hand and squeezing. In the end he’ll learn to use his fingers and thumb together to pick up the cup. 
- Each important skill mastered by an infant is a MOTOR MILESTONE
- Gross motor development: require the coordination of large muscle groups like trunk, arms and legs. These gross motor mvmts developed from when the child was in the womb. With experience the child learns head control, torso and trunk control, rolling and sitting, walking. 
- Fine motor development: coordination of the smaller muscles of the body including hands and face. 
- A newborn has very little control over their bodies, its basically primitive reflexes that dominate their movements. 
- why are babies born with these reflexive mvmts? BECAUSE THEY ARE CONTROLLED BY THE LOWER PART OF THE BRAIN WHICH IS THE FIRST PART TO DEVELOP
- First voluntary task of a newborn is? SUCKING 
-Overtime, the reflex mvmts gradually diminish and disappear... and by disappear we mean they become integrated into more complex voluntary mvmts. 
REFLEX		STIMULATION			RESPONSE		DEVELOPMENT PATTERNS
Blinking		flash of light or puff of air	both eyes close 		permanent
Babinski	stroke soul of foot		twists foot&toes fan out/ 9 months to a year (gone)
Grasping	palms touched			grasp tightly 		weak after 3 mo gone after year
Rooting		cheeks stroked or side of mouth	/ turns head opens mouth and begins to suck/ 3-4 mo
Stepping	held above surface and feet touching/moves feet as if walking/3-4 months	
Sucking		object touching mouth		sucks automatically 	3-4 months 

- Most important human motor development: upright bipedal walking (3-4 mya)
- First major motor development task during first 2 years: 
	A) Assume upright posture (sitting)
	B) Maintain upright posture
	C) Walking supported 
	D) Walking independently 
- Development of walking (in the first 12 months): 
	1) control of head, trunk and upper extremities
	2) sitting posture first supported then alone
	3) prone locomotion (crawling) 
	4) upright posture
	5) supported walking
	6) independent walking 
- 17-18 months are late walkers but not yet concerned 
- dissociated motor development (slower dev)
- around 5 years of age, adult walking pattern is established in maj of kids
- 0-18 months = rapid multiplication of glial cells
- 18-4 years = myelinisation
- Things that affect motor development: 
	Number of kids in family
	Birth order (first kid more stressed)
	Season of birth 
	Opportunities for mvmt (allowing kids to play)
	Habitual physical activity
	Socioeconomic status
	Nutritional status
- APGAR rating: rating of an infant’s viability: heart rate, breathing, muscle tone, reflex responsiveness, color. This test is used to see the child’s vital signs and physical responsiveness. Score out of 10 and for 5 factors. 
SIGN		0		1			2
Heart rate	abscent		<100/min		>100/min
Respiration	abscent		weak			good cry
Muscle tone	flaccid		some flexion 		well flexed
Reflexes	no response	grimace			cough/sneeze
Colour		pale/blue	blue extremeties	completely pink

- Low birth weight is of less than 1000g is related to depressed motor development 
 VO2max = maximal volume of oxygen uptake. (Amount of O2 you can take in and use at the cell level while also clearing out the CO2 and exhaling it)
When you’re fit you have a higher VO2max.
LIMITING FACTORS OF VO2max
- It’s somewhat determined by genetics. 
- The other limiting factors are the type of exercises (strength gainz and muscle gainz don’t add to VO2max... cardio exercises do) 
- Another limiting factor = air pollution (amount of O2 in the air and fuck up your lung health) 
- Smoking / lung cancer fuck up VO2max
- Elevation
- Breath rate and lung capacity are other limiting factors 
- Not enough Hb
- Not enough Bicarbonate ions
- Heart rate
- Healthy heart
- Muscle fiber type: limiting cuz of the amount of mitochondria 
Slow twitched fibers have more mitochondria = more O2 reception = endurance
[image: ] Fast twitched fibers have fewer mitochondria [image: ] [image: ] [image: ]
image6.emf

image7.emf

image1.emf

image2.emf

image3.emf

image4.emf

image5.emf

