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Exercise in Specific Populations 6061
Case Study – Osteoporosis / Low Back Pain
Graham Vaughan 1902830
Summary – Mrs. Stronger
You have been referred to me for an exercise prescription program for osteoporosis (lordosis and low back discomfort). You are a 58-year-old female and taking vitamin D and Alendronate for your osteoporosis to improve bone health. You are currently taking co-codamol to manage the condition. You describe your lifestyle as occasionally active and walking, currently smoking, discomfort in your lower back and sleep disturbances, not a varied diet, and drinks rarely. Test data before showed seated blood pressure at 130/79 mmHg, resting heart rate at 68 bpm, predicted VO2max at 34 ml/kg/min, and BMI at 30.5 kg/m2. The exercise program consisted of two days a week of resistance training, two days of aerobic training, and core exercises over 8-weeks, progressing the weight and intensity over the course of the program. Each RT day will have a push, a pull and a leg exercise. Core exercise include rotations and bracing. Aerobic sessions will be based around swimming, running, or cycling. Lifestyle, after the 8-week program, you described as only occasional smoking, sleeping better, improved diet, and still drinks rarely. After exercise intervention, testing data results were BP = 128/80 mmHg, HR = 68, VO2max = 36 ml/kg/min, BMI = 26.6 kg/m2. These results show a positive direction for your health and wellbeing. The benefits would maintain and / or increase your health over time. 
-Overview– Lifestyle, Diet, Ambition of Exercise
You, Mrs. Stronger, have been referred to me for an exercise prescription program to approach your current condition of osteoporosis (particularly lower back). You explained that you have general discomfort in your lower back as well and that you have interrupted sleep, possibly due to discomfort in the lower back. There is also lordosis of the lower back which may contribute to your lower back discomfort. Your lifestyle consists of walking and occasional activity, and currently you smoke and rarely drink. Your currently taking vitamin D and Alendronate to help with the osteoporosis and taking co-codamol (codeine and paracetamol) for managing low back discomfort / pain.
The results from your health assessment shows your seated blood pressure was measured at 130/79 mmHg with a normal range is around 120/80 mmHg. Your resting heart rate of 68 bpm is in normal ranges of 60-100 bpm. Your predicted VO2max was measured at 34 ml/kg/min which is in the excellent range (31.5-35.7) for your age and gender. You have a body mass index (BMI) of 30.5 kg/m2 which is just at the beginning of the obese range. These test markers will be used to measure progress and changes from the 8-week training program to inform you of the health improvements you have achieved. 
Also, you previously stated that you want to exercise, but don’t know what is best to do as it may cause you pain. Having a fear of causing pain during exercise is natural though ‘hurt does not always mean harm’. Exercising within a small amount of pain for non-acute, or chronic, injuries/pain, can be beneficial for improvements. In order for you to get the benefits of the exercise program and not irritate your lower back / osteoporosis we will gradually progress the load you will be lifting and intensity you will be working out at. This will allow us to find appropriate weight and exercise for you to work with that will not be overly provocative. Engaging in exercise and resistance training can ease back pain and discomfort by providing appropriate stimulus for the muscles to grow and get stronger and more able to handle stress and strain during the activities you engage in. 
-Nature of Condition – Ageing – Impact on Physical Function
Osteoporosis is a condition of weakened bones that are more likely to break is often diagnosed when someone has a fall and breaks a bone. Losing bone mineral density is a normal part of ageing though some loss it faster than others leading to an increased risk of broken bones. As broken bones take 6-8 weeks to recover this can impair physical function though having the condition does not mean there is an impact on your life. Women are at more risk than men in developing osteoporosis however, not everyone who has this condition breaks a bone. 	As there is often a loss of muscle strength as we age, along with the bone loss, there can be an impact on over all physical function and ability. This may take the form of a reduction in the ability to perform, mobility, activities of daily living, and hobbies.
You stated taking Vitamin D and Alendronate to combat the reduction of bone density by making the bones stronger and less likely to break (https://www.nhs.uk/conditions/osteoporosis/treatment/). That combined with the resistance training provided in the exercise prescription may also help to reduce the loss of bone density. Exercise combined with a healthy diet put forth by the UK Dietary Guidelines and Dietary Reference Values can help to improve general health and bone health by providing essential nutrients, vitamins and minerals, to repair and grow bone material. 
-Training Theory – Benefits of Exercise
Resistance training (RT), exercise, movement and activity is important for bone health and osteoporosis. It will help strengthen muscles and bones, improves balance, reduces risks and symptoms of other medical conditions, engage in activities of daily living (live independently), improves brain function and builds confidence (Royal Osteoporosis Society- https://theros.org.uk/information-and-support/osteoporosis/living-with-osteoporosis/exercise-and-physical-activity-for-osteoporosis/). The exercises that are best to keep bones strong are weight-bearing exercise with impact and muscle strengthening. Using progressive overload, adding weight, repetitions, or sets, to continually challenge your body will bring benefits over your lifetime. Some examples of low ‘impact’ exercises are marching, gentle heel drops, and stamping. These add an additional force or jolt through your skeleton can help to maintain bone strength. Muscle strengthening exercise is best achieved with slow, controlled high-intensity progressive resistance training. Building muscle strength will also help with balance and avoiding slips, trips and falls by strengthening the muscles that keep you upright and maintain equilibrium. 
As you have said you are afraid it may cause you pain, though ‘hurt’ does not always mean ‘harm’. Looking after your back by doing exercise/RT for health is also important to ease back pain and improve mobility. Exercise can ease tension and reduce spasm in your back by improving muscle tone. Along with that, exercises/RT for your back can promote spine health and eases the strain on your joints, muscles, and tendons. Performing exercise may have a positive effect on the symptoms you are experiencing, such as the low back discomfort and sleep disturbances. 
-Pre-Test Data – Impact of Training 
The role and impact of exercise in health and wellbeing is multifactorial. These can be anxiety improved, depression reduced, mood state improved, neuro-behaviour improved, self-efficacy improved, quality of life perception improved, cognition improved, neuroticism reduced, and reduced stress emotions. Exercise can also impact body composition, blood pressure, resting heart rate, and sleep quality. Other effects can be through release of hormones as dopamine and norepinephrine (stimulants), serotonin (motor function), and endogenous opiates (reduction in pain and discomfort). Your engagement in regular exercise habits can improve the interrupted sleep you mentioned in the initial assessment along with the low back discomfort. 
As your BMI was recorded at 30.5 it puts you in the obese range although BMI does not take into account muscle mass and other factors. Improving diet and exercise habits will have an impact on your BMI. As abdominal fat (combination of visceral and subcutaneous) is negatively associated with all-cause mortality, your engagement in this exercise referral program can positively impact body composition, leading to better health outcomes. Using a combination of diet, resistance training, and aerobic conditioning to improve your body composition and lower your BMI score. 
As your blood pressure is a little high but still within reasonable ranges (130/79 mmHg), we will also use the program to tackle this as regular exercise can regulate blood pressure. 
-Training Program - 
This program is an 8-week exercise prescription designed to include resistance training (including core training) twice a week and aerobic training twice a week. Each session will have a warm-up period to raise heart rate and body temperature and mobilise the muscles and joints. Warm-up can consist of treadmill work or stationary bike (Rowing machine can be used if it doesn’t irritate the lower back). Other warm-up exercises will include walking lunges, toe touches, side leg lifts, arm circles, and high knees. 
The aerobic sessions will be alternated between the RT sessions and will be your choice of brisk walking, running, swimming, and/ or cycling (or something else that you would like to engage in). The best one is the one that you’re going to do and enjoy. Pick the most appropriate exercise that you’re going to like doing and will be easiest to implement, give you the most benefit and enjoyment. The easiest may be running or cycling on the gym equipment. The benefits will be to your cardiovascular system and aerobic metabolism improving your ability to use oxygen and fat for energy and improved blood flow. Other benefits are lowering of blood pressure, regulating blood glucose, reducing pain, aiding sleep, regulating weight, mood boosting and helps to reduce the risk of falls. Most of these factors apply to you and can help with your sleep issues, weight management, reducing blood pressure, and fear of pain (and breaks due to falls - osteoporosis) (https://www.healthline.com/health/fitness-exercise/benefits-of-aerobic-exercise).  
The resistance (RT) will include an upper body horizontal push and pull and a leg exercise one week and a core session another day of that week. The next week will include a vertical push and pull, and a leg exercise followed by another core session that same week. All exercise sessions will be progressed to offer appropriately challenging stimulus to meet the SAID principal (specific adaptations to imposed demands). Providing the appropriate stimulus can encourage the tissues (muscles, tendons, ligaments, bones) to improve and strengthen to handle more stress and strain than they could before. This will help improve your ability to carry out day to day tasks, work, and reducing disabilities due to osteoporosis. Further benefits of RT are helping to burn calories more efficiently, decreases abdominal fat, also helping in reducing falls and lowering risk of injuries, improves cardiac (heart) health, managing blood glucose, improves mobility, flexibility, and overall quality of life. It can also boost self-esteem/confidence which I believe will help you with your fear of pain and injury from exercising (https://www.healthline.com/health/fitness/benefits-of-strength-training#tips). 
Mrs. Stronger work out plan.xlsx (link to excel sheet, below is preview and also acts as a link to same sheet).


-Post Test Data – What measures changed?
After the exercise prescription your test markers changed. Blood pressure was 130/79mmHg, in the slightly elevated range, and went down to 128/80mmHg. Normal range is around 120/80mmHg. Your systolic blood pressure was reduced by 2 points. Resting heart rate stayed the same and was in normal ranges to begin with. Your predicted VO2max was 34 ml/kg/min and was increased by 2 points to 36 ml/kg/min. This is in the ‘excellent’ range for your age group. Body mass index (BMI) started at 30.5 before the program and was measured at 26.6 after the intervention. This puts your BMI score in the overweight range though as stated before, does not take into account muscle mass and other factors. This shows that there has been a change in body composition during the 8-week program. These test markers have all shown a positive trend towards improving your health. Continuing with these new habits will most likely show further improvements in your health and wellbeing. 
You also stated you are now using Nurofen (ibuprofen) for pain relief instead of Co-codamol, which may mean there is improvements in your condition as this may be a slightly less potent pain reliever. Decreases in use of pain relief is a movement in a positive direction as long-term use can lead to other health problems. 
Additionally, you reported smoking less than usual, are sleeping better, and made improvements on your dietary habits. These are all positive improvements, as smoking increases risk of developing many health-related conditions such as cancers, cardiovascular disease, heart attack, stroke, vascular diseases, chronic obstructive pulmonary disease (COPD). Improving sleep can reduce risk of developing obesity, diabetes, cardiovascular disease, hypertension, and immune function (https://healthysleep.med.harvard.edu/need-sleep/whats-in-it-for-you/health). Your dietary habits have improved as per your reporting. Continue making healthy lifestyle and dietary choices and to follow current UK Dietary Guidelines and Refence Values to maintain and improve your health (https://www.gov.uk/government/publications/the-eatwell-guide). 
-Future recommendations
The use of specialised exercise and performance programs consisting of weight-bearing exercise with impact and muscle strengthening can enhance your health and wellbeing to target underlying health and functional concerns. It also able to reduce the impact of inactivity, dynapenia, and sarcopenia on your quality of life as you age. Engaging in resistance training while progressively increasing the weight over time will give you positive results and continued benefits. Continue to reduce the amount of smoking will further improve your health as it is associated with the development of many diseases. Finding an alternative to use instead of smoking maybe useful. Additionally, maintaining a healthy diet inline with the UK Dietary Guidelines / Recommendations will help to slow the onset of osteoporosis. 
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Appendix
	
Health Assessment Before and After
Before						After

	Vitamin D
	Vitamin D

	Alendronate
	Alendronate




	Any other Medication used on a regular basis
	

	Co-codamol 
	Nurofen

	
	



	Physiological Information:
	

	BP(seated): 130/79mmHg
	128/ 80 mmHg

	RHR: 68bpm
	68

	Predicted VO2max: 34 ml/kg/min
	36 ml/kg/min

	BMI: 30.5 kg/m2
	26.6 kg/m2



	Additional Lifestyle information:
	

	Occasionally active, walking.
	

	Current smoker
	Occasional smoker

	General discomfort in lower back and some sleep interruption
	Sleeping better

	Limited range of foods within the diet 
	Good diet

	Rarely drinks
	Rarely drinks



Remember to consider and include other assessment data that may be useful.
	Patient’s Statement regarding stage of change:

	“I want to exercise, but don’t know what is best to do – it may cause me pain.”



	Reason for Referral 

	Osteoporosis – particularly on lower back



	Other Relevant Medical Concerns

	Lordosis




	Medication for the Referral condition/s

	Vitamin D

	Alendronate
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Resistance Training - 2 x week

* = 10-15 repetition range. 

As there is concern for pain and osteoporosis in the lower back some exercises may need to start off lower weight with higher rep range,

Withing what the client feels accecptable.

Aerobic Training -  minimum of 10 minutes up to 30-40 minutes per session.

Can be walking, swimming, cycling, running. 

Starting from a low intensity working up to harder, shorter bouts measured with RPE by talking with the client. 

Warm  up for each session:


Microsoft_Excel_Worksheet.xlsx
Sheet1

				Resistance Training - 2 x week

				* = 10-15 repetition range. 

				As there is concern for pain and osteoporosis in the lower back some exercises may need to start off lower weight with higher rep range,

				Withing what the client feels accecptable.



				Aerobic Training -  minimum of 10 minutes up to 30-40 minutes per session.

				Can be walking, swimming, cycling, running. 

				Starting from a low intensity working up to harder, shorter bouts measured with RPE by talking with the client. 



				Warm  up for each session:

				5mins on Treadmill or Bike for HR and Temp raise.

				Walking lunges x 30 reps

				Toe touches x 20 reps

				Side leg lifts x 15-20 each side

				Arm circles x 25 reps front/back

				High knees x 30 reps



		Week 		1								2								3								4

				Tuesday				Thursday				Tuesday				Thursday				Tuesday				Thursday				Tuesday

				RT				20-30mins				RT				20-30mins				RT				20-30mins				RT

		Machine		Squat		*		Aerobic				Squat		*		Aerobic				Squat		*		Aerobic				Squat		*

				Chest press		*		Low-mod int.				Ov. Press		*		Low-mod int.				Chest press		*		Low-mod int.				Ov. Press		*

				Row		*						Lat Pull		*						Row		*						Lat Pull		*







				1								2								3								4

				Friday				Sunday				Friday				Sunday				Friday				Sunday				Friday

				Core				20-30mins				Core				20-30mins				Core				20-30mins				Core

		Machine		Seated Abs		*		Aerobic				DL Bridge		30 + reps		Aerobic				Seated Abs		*		Aerobic				DL Bridge		30 + reps

				Side plank		30s +		Low-mod int.				Palov Press		*		Low-mod int.				Side plank		30s +		Low-mod int.				Palov Press		*

				quadrped Txsp rot		RT band amrap = 30 reps						Plank		30s +						quadrped Txsp rot		RT band amrap = 30 reps						Plank		30s +











		Week		5								6								7								8

				Tuesday				Thursday				Tuesday				Thursday				Tuesday				Thursday				Tuesday

				RT				15-20mins				RT				15-20mins				RT				15-20mins				RT

		Free Wts		Squat		*		Aerobic				Deadlift		*		Aerobic				Squat		*		Aerobic				Deadlift		*

				Bench		*		mod-hi int.				Ov. Press		*		mod-hi int.				Bench		*		mod-hi int.				Ov. Press		*

				Bent Row		*						Up right Row		*						Bent Row		*						Up right Row		*







				5								6								7								8

				Friday				Sunday				Friday				Sunday				Friday				Sunday				Friday

				Core				15-20mins				Core				15-20mins				Core				15-20mins				Core

				Cable Crunch		*		Aerobic				SL Bridge		+ 30 reps		Aerobic				Cable Crunch		*		Aerobic				SL Bridge		+ 30 reps

		?? Add weight??		Side Plank		1-2 mins +		mod-hi int.				Palov Press		*		mod-hi int.				Side Plank		1-2 mins +		mod-hi int.				Palov Press		*

				Banded Txsp Rot		amrap = 30reps						Plank 		1-2 mins +						Banded Txsp Rot		amrap = 30reps						Plank		1-2 mins +

						Heavier band						longer lever elbow in front of sholders										Heavier band						longer lever elbow in front of sholders



				Notes: 		Palov press can be cable machine or RT band.

						RT band = amrap up to 30 reps then harder band.






