WALLINGFORD GREEN GYM: post-exercise evaluation
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1
Introduction

a)  
Green Gym

Green Gym (registered trade mark of BTCV) was first established over ten years ago by an Oxfordshire GP, Dr William Bird, at Sonning Common in 1997.  The main aim of Green Gym is to promote the physical and mental health of its members through nature conservation work.  

Green Gym has subsequently grown to nearly 100 community groups in the UK and abroad.  Wallingford Green Gym began as a pilot project around 2003, and became a self-governing group in 2005.  

Wallingford Green Gym sessions are held once a week, for three hours, at a variety of sites around South Oxfordshire.  Participation is free and entirely voluntary.  Individuals do not take part for monetary gain, although the group welcomes donations from owners of land, on which sessions are held, to offset its modest expenses.

From the outset, Green Gym has routinely been the subject of academic research to determine its effectiveness in terms of the health benefits for participants.  Veronica Reynolds, a qualified fitness instructor and advisor, and involved with Green Gym since its inception, has carried out a series of research projects, accredited by Oxford Brookes University.  

An early study of participants at Sonning Common Green Gym, for instance,
 included a graph (subsequently much reproduced) showing comparative heart rates, over 20 minutes, of a participant in a Sonning Common Green Gym session and the same subject at a step aerobics class.  That study concluded that: 

Green Gym tasks are of sufficient intensity and duration to produce significant improvements in cardiovascular fitness,

with the important caveat: 

provided that they are performed on a regular basis.

An informal case study carried out by the present authors for Wallingford Green Gym part-replicated those results.
  It showed that, in relation to the individual subject, Green Gym appeared to deliver significant training benefits comparable - and complementary - to those of working out in a conventional gym:

The Green Gym session was of sufficient intensity and duration to deliver significant improvement in aerobic fitness: a slightly lower heart rate than when working on a CV machine in a conventional gym, but over a longer period.

The Green Gym session used a wider range of muscles than were exercised in a conventional gym using fixed weights, and over a longer period.

Green Gym was a useful part of the mix in a programme of exercise for health benefit.
b) The purpose of this study

During 2008 a hopeful rumour circulated among some gym users, and other people engaged 

in regular exercise for the purpose of ‘losing weight’ (ie reducing the proportion of body fat), 

that a high-intensity workout raised the subject’s metabolic rate for some hours afterwards.
  ‘High intensity’ in this context is taken to mean exercising with weights (as opposed to no resistance) or exercising to a target heart rate of 70%+ of MHR (eg running as opposed to walking).

Thus, the theory continued: someone who had exercised hard in the morning would continue to burn more calories for the rest of the day with no extra expenditure of effort - something for nothing!

This seemed rather too good to be true.  

Members of Wallingford Green Gym were in no position to investigate the biochemistry involved to assess whether elevated heart rates after exercise are in fact indicative of lasting consumption of body fat reserves.  Another question which might usefully have been asked is whether people motivated by a desire to ‘lose weight’ who engage in high-intensity exercise make up an energy deficit by simply eating more.  In which case, there would be no body-fat-composition benefit in choosing high-intensity exercise over a longer, low-intensity workout.  However, that would have required rather more resources than were readily available, to determine the calorific value of food consumed.

It was, however, possible to test one of the key components of the theory.  The main purpose of this study was to answer the fundamental question: 

· Do different rates of exercise significantly affect a subject’s metabolic rate in the hours following?

If significant differences emerged, the authors were also keen to determine the effectiveness of Green Gym compared with other forms of outdoor exercise and conventional gym:  

· Does Green Gym count as high- or low-intensity exercise in this context?

In the course of the study, an opportunity also emerged to field-test a key assurance made by Wallingford Green Gym to enquirers: that each session offers a variety of tasks, so that individuals can participate at a level at which they are comfortable and which is appropriate to their level of fitness.  From the point of view of a participant:

· Does an average Green Gym session allow a choice between a high-intensity workout and lower intensity exercise? 

c)
The authors

Jennifer Brooker and son Michael Brooker were among the earliest volunteers to join Wallingford Green Gym.  Jennifer Brooker is now Co-ordinator of the group; she has been involved in club-level amateur sport from about the age of 10, and is a 3rd-sector administrator by profession.  Michael Brooker successfully completed an Exercise & Fitness Knowledge course to entry-level in the fitness industry; he is now an undergraduate with intermediate qualifica​tions in Mathematics & Computing and Music.  

Neither author makes any claim to be a health-care practitioner or a sports/fitness-industry professional or a qualified scientist.  

2
Method

The object was to measure and compare heart rate response (as an indicator of metabolic rate) in one individual during and after physical activity at Green Gym, in other outdoor exercise, and at a conventional gym.  

Exercise sessions and recovery periods up to 8 hours afterwards were studied over a period of a month in October/November 2008:

1. normal work and domestic activity at home on the afternoon to evening of 29 October, to establish a baseline (“control”)

2. a cross-country run on the morning of 30 October (“run”)

3. an all-body workout on the morning of 1 November in a conventional gym, using a Lifefitness cross-trainer machine - ‘X-train aerobics’ programme (“aerobics”)

4. a gym workout on the morning of 2 November, using a series of fixed-weight resistance machines pre-programmed by a qualified fitness instructor - Lifefitness ‘Shoulder Press’, ‘Pectoral Fly’, ‘Leg Press’, ‘Leg Extension’, ‘Leg Curl’, ‘Chest Press’, and ‘Lat Pulldown’ (“weights”) 

5. a cross-country walk on the morning of 3 November (“walk”)

6. a Wallingford Green Gym session on the morning of 18 November, coppicing - sawing small branches, lopping twigs, and dragging/carrying light loads of cut material downhill to a collection point for disposal (“Green Gym: light duties”) 

7. a Wallingford Green Gym session on the morning of 25 November, coppicing - choosing more challenging options: lopping and sawing larger branches; dragging/carrying heavier material to a collection point uphill (“Green Gym: regular tasks”) 

The subject was a 49 year old healthy female, who was both an experienced and regular gym user and an experienced and regular Green Gym volunteer.  With the exception of Green Gym: light duties, the exercise sessions were those which the individual had already scheduled to undertake as part of a personal exercise plan designed by a fitness-industry professional to deliver maximum gain for minimum input to achieve general-health, rather than sport-specific, benefit.  Session #6 involved the subject deliberately choosing tasks which were less demanding than those usually undertaken by that individual.  Post-exercise recovery periods were spent engaged in the subject’s normal work (office tasks carried out at home) and domestic activity such as preparing and eating meals.

To keep the test fair:

· observations were limited to exercise taken around the same time in the morning (10 am) 

· RHR on waking was measured at the start of each day of observations (and found on each occasion to be 59 bpm "1)

· each session of physical exercise was preceded by the same warm-up routine (the one usually used by the participant, in line with Green Gym protocols) to steady the heart rate at around 65% of MHR before beginning exercise  

· after each session of physical exercise the subject carried out the same cool-down routine (again, the one usually used by the participant, in line with Green Gym protocols)

· activity at home after each session of physical exercise was broadly similar

Heart rate was monitored using the same set of Polar equipment (chest-strap sensor and wriststrap-mounted receiver and display); and a mean average recorded for each period of observation.  Warm-up and cool-down periods were excluded from the observations.

3
Results

The table below gives heart rate levels (beats per minute) recorded over the seven sessions, 

in date order:

‌

	Exercise
	Duration
	Average HR (bpm):

during exercise
	0-2 hours

afterwards
	2-4 h

after
	4-6 h

after
	6-8 h

after

	[Control]
	N/A
	N/A
	69
	67
	66
	64

	Run
	21 mins
	153
	73
	74
	69
	64

	Aerobics
	20 mins
	146
	76
	74
	62
	62

	Weights
	20 mins
	110
	70
	66
	64
	62

	Walk
	1h 20 mins
	120
	70
	62
	62
	62

	Green Gym: light duties
	c 2½ hours
	115
	67
	64
	63
	62

	Green Gym: regular tasks
	c 2½ hours
	127
	76
	77
	63
	62


The table shows a wide range of heart rate responses to different types of physical activity, both during and after exercise.  Three of the exercise sessions (run, aerobics, and Green Gym: regular tasks) fall into the category generally recognized in the fitness industry as delivering significant cardiovascular benefit
 at over 75% of MHR.  Heart rates in post-recovery periods up to 4 hours after these same sessions were the highest at over 70 bpm.

There is a marked differentiation between HR rates for the two Green Gym sessions, again 

both during and after exercise.  This depended on the individual choices made by the subject throughout the session.  

With all types of activity studied, there were no significant differences between heart rates 4-8 hours after the end of exercise.  The rate appeared to fall to a level slightly below what would have been expected had the subject not engaged in exercise.

Shown in graph form (below), the results indicate that, in terms of HR response, light duties with Green Gym were comparable to the weight-training session and the country walk, while a regular Green Gym session was comparable to the aerobic session at a conventional gym and the cross-country run:
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4
Limitations

The obvious limitations of this study are that: 

· the data has a population of 1  

· the subject studied was also one of the researchers, leading to possible bias in observation and recording

· neither researchers has high-level formal qualifications in sport science

· the methodology depends absolutely on the assumption that there is a direct correlation between heart rate and the subject’s general metabolic rate

· measurements were made using cheap portable HR-monitoring equipment, which was not the most modern or reliable of models

The study could be improved by:

· repeating with other members of Wallingford Green Gym, or other Green Gyms, to try to replicate results

· using more sophisticated technology to measure physiological responses to activity

5
Conclusion

This case study does support the view that different rates of exercise significantly affect metabolic rate during the immediate post-exercise recovery period.  

In the case of this individual: 

· Heart rates do appear to remain at a higher level than the daytime baseline following sessions of high-intensity exercise.  High-intensity in this context means  c 75% of MHR.  

· A Green Gym session delivers exercise of sufficient intensity to produce this effect.

· Individual Green Gym volunteers who - for whatever reason - do not wish to engage in quite such vigorous exercise, can, however, readily organize their own participation in a session in a way which delivers a less demanding workout.  

If metabolic rates remain at an elevated level after exercise has ceased, the effect would appear to wear off after about four hours.  The widespread belief, therefore, that a high-intensity workout at the gym first thing will enable the exerciser to continue to burn off excess body fat simply by sitting around for the rest of the day, would appear to be something of a myth.  There is a grain of truth in the proposition, but not a whole loaf.

In the meantime, however, this case study illustrates two points which are very important to Wallingford Green Gym:

Does Green Gym deserve the name ‘gym’?

Yes: sessions are of sufficient intensity to deliver significant health benefits to participants, as part of a broader pattern of exercise.

Can people who are not physically fit join in Green Gym?

Yes: sessions are accessible to people of all levels of fitness.
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Abbreviations

bpm

beats per minute

BTCV

British Trust for Conservation Volunteers

CV

cardiovascular

HR

heart rate

MHR

maximum heart rate

RHR

resting heart rate
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