Guidelines for exercise programming for the frail elderly

The results of the European Commission Framework V

Better Ageing Project

A document prepared by the Better Ageing Research Collaborative for dissemination to policy makers, health professionals, and organisations concerned with the health of older people.
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The Better Ageing Project is a European Commission Framework V initiative    involving the following partners: 

Manchester Metropolitan University, UK (Project Co-ordinators)

University of Pavia, Italy

Free University of Brussels, Belgium 

University of Burgundy-Dijon, France

King’s College, London University, UK

University of Milan, Italy

University of Bristol, UK 

Executive Summary

The Better Ageing Project has been a three year European Commission project to assess a) the causes of frailty in older people aged 70 and over and b) the effects of a standardised exercise programme on reversing frailty and improving physical and psychological function.  Over 200 older adults were involved in four countries. The project indicated that even among this healthy group that activity levels were low with little moderate to vigorous activity. However, more active people experienced better physical functioning and well-being. 

The research indicated that participation in a regular exercise programme featuring aerobic, resistance exercise and Tai-Chi over a period of 12 months can improve muscular function, general functional ability and elements of psychological well-being and life quality. 

The results indicate that successful exercise programmes for the frail elderly would have the following features:

· Specialist led group exercise sessions supported by home-based exercise

· Multiple components including warm-up, aerobic, resistance, co-ordination, balance and flexibility/mobility exercises

· The strength component should focus on all main muscle groups building from 2 to 3 sets of 8-10 repetitions and from 60 to 80% of 1 repetition maximum

· Aerobic exercise conducted at 60-80% of predicted maximum heart rate

· Steady and careful individually-based progression, particularly in the early stages

· Strong information/educational element, particularly in the early stages

· An enjoyable, social and welcoming atmosphere

· A strong group allegiance and sense of ownership

· Proximity to residences in a conducive, accessible, well-lit facility

Introduction

Physical activity is beneficial for the physical and mental health of the elderly.  These benefits, which include the prevention of heart disease, stroke, diabetes, falls, cognitive decline and dementia, and depression, are clearly outlined by the World Health Organisation (2003) and in the recent Chief Medical Officer’s report on activity and health in England (Department of Health, 2004).  However, there remain no published European guidelines for physical activity for the health of adults aged 70 and over.   

The Better Ageing Project has been a three year European Commission funded research project (2002-5) to investigate the causes of frailty and the effects of exercise in people over 70 years on aspects of motor control, strength, functionality, steadiness, physical activity patterns and well-being.  As part of the project, which was undertaken by research teams in universities in England, Belgium, France and Italy, the physical and psychological outcomes of participation in a 12 month long standardise exercise intervention were assessed.   In addition, interviews were conducted at English sites with exercise participants and leaders.  This report translates these research findings into implications and guidelines for the design and delivery of exercise programmes for people aged 70 and older.  The aim of the report is to provide national organisations concerned with the health of older people with evidence-based advice on exercise programming. Furthermore, it is designed to contribute towards the WHO Active-Ageing key policy proposal 1.2: "To develop culturally appropriate, population based information and guidelines on physical activity for older men and women."

General research findings

The research offered the opportunity to objectively document the daily physical activity patterns, functionality and psychological well-being of samples of healthy older people in England, France, and Italy.  This produced the largest objective data set (over 200 subjects) currently existing in Europe. 

Physical activity and its associations

This work revealed the following, even among this healthy group of volunteers:
· Accelerometry demonstrated that not many old people are sufficiently active for their health.  Few older people (about 30% men and 20% women) meet current recommendations for adults to accumulate 30 minutes or more of moderate physical activity per day.

· As might be expected, activity levels steadily decline with age within the 70-85+ age groups

· Very few older people take part in activities more demanding than walking at 6km/hr and this is a rare event across weekly records.

· Active older people are more likely to perform better in tests of physical function. 

· Active older people are more likely to report higher levels of psychological well-being. In addition, time spent sitting is negatively related to most well-being indicators.  Older people who move more often and more intensively experience better mental health
Physical strength, motor control and function

Compared with young healthy controls the following were found in older adults: 

· Reduced strength due to changes in structure, composition, function and resultant force in individual muscle fibres and increased stiffness and reactivity in tendons

· Differences in voluntary activation of some muscle groups causing imbalances

· Selective loss of force when the muscles are shortening (stepping up) but preservation of eccentric force (stepping down) 

· Greater fatigability in both concentric and eccentric contractions 

· Decline in peripheral than in central neural mechanism involved in neuromuscular performance, with sensory pathways being more affected than motor pathways

· Gender-specific muscle weakness, greater in women and accountable to a lower muscle mass, not to differences in voluntary activation.

· Marked reduction in aerobic capacity and slower time course of oxygen uptake due to peripheral and central factors 

· Increased metabolic cost of walking accompanied by a decrease in mechanical efficiency 

· Leg power appears a crucial determinant of performance for women, whereas men seem to have “safety margins” of muscle power for daily functional activities.

Steadiness and susceptibility to falls

When comparing old people with a history of falling with those without, the following were found:

· Decrease in steadiness in both static and dynamic muscle contractions and in common tasks such as standing and stairs negotiation (stepping down), particularly in fallers compared to non-fallers. 

· Greater asymmetry in strength (isometric and eccentric) and power between the two lower limbs in fallers compared to non fallers

Therefore research supports the existing evidence base that there is a serious deterioration in the muscular and motor function of older people with age. The results highlighted mechanisms of frailty operating across the entire musculoskeletal system spanning from the expression and behaviour of single contractile proteins, to muscle function and work capacity in vivo and its neural control, as well as in whole body performance in daily tasks.  However, those who remain active seem to avoid the chances or effects of this decline.  As most older people have very limited physical activity, there is great scope to increase physical activity in older people, particularly at levels of moderate intensity where greatest health benefits will be experienced.  

The effects of a 12-month exercise programme

The standardised exercise programme used in this research was initially developed and widely used by Suzie Dinan and Dawn Skelton and the team at King’s College, London University as part of a falls prevention project (Skelton & Dinan, 1999). It was modified to fit local conditions but has the following general features:

· Two instructor-led group exercise sessions/ wk lasting 60-80 mins

· One home based exercise session lasting 40-60 mins

· Diary monitoring of all exercise 

· Home-based exercise substituted for group sessions during holidays
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Standardise exercise programme
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Group exercise sessions
Warm up (15-20 mins)
Seated marching, toe tapping

Twisting, stretches

Shoulder and ankle rotations

< 40 % maximal heart rate
Aerobic exercise (15-20 mins)
Progressive exercise of varying intensities with each activity lasting 3 min.
Toe tapping, marching, side steps, arms swings

Bench stepping, heel digs
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> 60% Pred max HR

Strength exercise (20-25 mins)

Month 1 (therabands for technique)
Month 2+ (therabands plus multigym) leg press, 

leg extension, calf raise, bench press, chest press, 

curl press, abdominal crunch, rotary torso,

adductor-abductor machines
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2 sets for 6 months, 3 sets for 6 months


8-10 reps @ 80 % of 8 RM progressing to 100% 8 RM

Monthly reassessments

Flexibility and balance (10-15 mins)
1 rep. 15 sec
Quadriceps, hamstrings, adductors, calves

Two adapted Tai Chi exercises (Yang style)

Home-based exercise session 

Theraband exercises 

+ 20 – 40 min brisk walk
1. Physical benefits

The research indicated that a long-term mixed exercise programme is effective in improving muscle force and function, and functional abilities in healthy elderly women over 70 years of age. The men probably require intensities of training higher than 60% 1RM to improve muscle function, but moderate training has shown to improve their functional abilities. These improvements can best be explained by increases in muscle function, and in particular by task-independent increases in leg power in the females and possibly by enhanced movement coordination, motor control and higher velocity of execution in the males but not strength.  Muscles start to behave like young muscle again. 

Additionally, the heart and circulatory system showed small improvement in terms of 

increased peak aerobic capacity, heart rate and peak oxygen extraction during aerobic exercise.  This produced an improvement in exercise tolerance. The participants could achieve more physical work.

There was no indication that these changes increased steadiness or reduced muscle power imbalances that are associated with falling.  There was also no improvement seen in the energy cost of walking.

In summary, despite the many impairments affecting the performance of the motor system as a whole, older individuals retain a remarkable adaptability to physical activity.  A significant reversal of muscle wasting and weakness, an improvement in neuromuscular control, in exercise tolerance and in performance of daily activities were found after engaging in a comprehensive 12 month long exercise programme.

2. Psycho-social benefits

This was assessed through standardised questionnaires to assess life satisfaction, psychological well-being, self-perceptions and quality of life.  In addition 30 UK participants and their exercise leaders were interviewed following the completion of the 12-month programme. 

In support of these physical findings, through interviews many participants reported improvements in strength and functional ability. Participants also felt that these positive changes were evident in performance of their every day activities and in increased mobility levels.  Furthermore, many exercisers reported feeling better about themselves, their self-confidence in their abilities and their bodies as a result of their exercise achievements. Some participants reported that they felt that engagement in the programme prevented them regressing to an unfit and inactive state (experienced by some when they were temporarily unable to attend).  Some participants reported increased social interaction within and outside the scheduled classes and some reported changing other health behaviours such as dietary intake. Class leaders reported that they could see these positive changes in participants.

These positive changes were reflected in the intervention group women in some small but significant improvement in mental well-being indicators as measured by standardised questionnaires.  The exercising men maintained high levels of well-being as compared with a significant deterioration in the men in the non-exercising control group.  It is possible that only small changes were recorded because participants were healthy and reasonably active volunteers who were initially quite high in well-being. 

3. Programme adherence and factors associated with success

Older people can be very good attendees at group exercise programmes. In this research project a 93% attendance rate was achieved. There was also a self-reported compliance to home-based sessions of 85%. However, note that the qualitative work identified commitment to research as an important motivator and this factor would be missing when the programme is not part of a research project. 

Interviews with participants and exercise leaders provided insight into reasons leading to high attendance rates and low incidence of programme dropout:  

· There was scope in the programme to match the amount of exercise according to individual needs, fitness and expectations (which may vary widely in older people)
· Appropriately paced programme progression built confidence and was particularly important in the early stages

· Intensive tuition and one-on-one support during the first weeks of the programme was important for increasing mastery beliefs and confidence 

· Group-based exercise and social network building was an important element of enjoyment and a reason to attend

· Feedback on fitness/strength improvement was an important motivator

· Choice of functional exercises that in short period of time lead to better performance of everyday activities was also a key motivator

· Establishment of friendly and mutually respective style of communication between participant and leader was important

· The ability of the leader to create a friendly, enjoyable and welcoming group atmosphere was critical

· Ease of access and transport is key to continuance (transport subsidy/provision should be considered)

· Participants found that attendance at the group was a strong motivator whereas home-based exercise could be less motivating

· A strong motivator for participants was provided by the ‘mission of pay back’.  They saw their engagement in the research project as a means of contributing to the community/society.

Recommendations for design and delivery of exercise programmes

Based on the results of the Better Ageing Project, an effective exercise programme that optimises aerobic and muscular function, psychological well-being and adherence for the elderly population will have the following features:

Components

· A structured specialist-led group exercise element of two sessions per week supported by home-based physical activity

· Multiple components including warm-up, aerobic exercise, specific concentric and eccentric strengthening exercises, and exercises to improve co-ordination, balance and flexibility/mobility (Tai-Chi or similar). 

· Individual progression, particularly in the muscle condition element.  

· A substantial educational element (without being technical) particularly in the early stages 

· Aerobic exercise should be conducted at 60-80% predicted maximum heart rate

· Resistance exercise should be targeted at 8-10 repetitions on the large muscle groups, building from 2 to 3 sets over a period of 12 weeks.

· The minimum training load for the resistance exercises should be >60% of the 1-RM. This should start at 50% and increases over a period of at least 12 weeks up to 80% of 1-RM (particularly in healthy men) where individual progression allows 

· Inclusion of eccentric elements of the resistance exercise as this is seen to be 

particularly beneficial. At home, this can be achieved by descending a flight of stairs twice/day.

· Home-based exercises based on the use of Therabands are an effective method for maintaining muscle tone, mass and joint mobility when gym equipment is not available or during holidays

· Provision of ‘exit routes’ to other exercise opportunities should a programme close

Delivery

· Led by a professional able to communicate respectfully and supportive and who can create an enjoyable, welcoming and social atmosphere
· Regular individual attention in order to reassure, build confidence, and make participants feel ‘wanted’

· Pays close attention to participants perceptions and needs

· Develops a sense of duty and programme ownership among participants by involvement in design of programme elements, their own progression and recruitment of new members.  
· Provides regular feedback on fitness/strength improvement 

· Takes place in well-lit, welcoming surroundings with appropriate music

· Takes place in a facility with easy access and in close proximity to residences

The Better Ageing Project required a high level of commitment from participants and probably attracted a particularly healthy and active population. This needs to be taken into account when considering rates of progression and volumes of exercise.  However, the psycho-social needs of this select group were apparent and are likely to need even more careful consideration with a general population drawn from the community. 
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I can’t think of anything I didn’t like, except the beginning, when we had to learn how to learn the machines – that was very confusing – we were completely at sea! I felt such an idiot, I thought I would never get it right.

I never used to walk anywhere and now I walk at least an hour everyday… 

My two sons were amazed that their retired father still had the energy to have a go at something and my wife was delighted as she felt that I wasn’t getting enough exercise anyway
I just feel I’m in charge of my body. Perhaps before my body was in charge of me… 

When they are all so nice and welcoming they bring out the best in you,
I’m more contented with my own self. It’s every time I’ve been and I walk back across that yard, I feel that I’ve achieved something that I’ve got a little bit stronger I’m more flexible. I’m not a failure. That’s the way I feel about 

I wouldn’t like to go to a gym with people a lot younger than me because I think I would be a bit self-conscious. But when you are all the same age group, some are good at one thing and some are good at another and you know it’s a nice atmosphere, you never feel embarrassed 

Definitely, the class one was better because of the other people there as well.  But with the programme here you know you have to go. And then at home to make myself to sit down and get on with them. Perhaps my self-discipline isn’t very strong
What we decided was that this was obviously putting something back into medical science. And we’ve had quite a bit out of it over our years so it was a means of putting something back in … 
We’ve had good people teaching this, there isn’t one of them that hasn’t been nice. When they are all so nice and welcoming they bring out the best in you…

•

Gym doesn’t exhilarate me, when he was there, I had someone to motivate me and other people around. When you go to a big place all by yourself, it’s a bit miserable...

The only thing I think that sometimes, we were a little disappointed, I think, is theTai Chi exercises. It was obvious we were never going to be as proficient as the man who was instructing us. But I think this was simply a feature, of growing older, and not responding quickly to the instruction we were getting. That was a sense of personal inability to absorb things that were happening, rather than reluctance to do it
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