WALLINGFORD GREEN GYM: exercise evaluation

COMPARATIVE EXERCISE VALUES OF GREEN GYM AND CONVENTIONAL GYM: A PERSONAL EVALUATION
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1
Introduction

a)  
Green Gym

The first Green Gym (registered trade mark of BTCV) was founded in 1997 at Sonning Common, Oxfordshire.  

Wallingford Green Gym began as a pilot project around 2003 and became a self-supporting group in 2005.  The principal aim of the group is to promote the physical and mental health of its members through practical conservation work to improve the rural environment.  

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 defray expenses.

From the outset, Green Gym has routinely been the subject of academic research to determine the health benefits of participation in its activities.  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.”

b)
The purpose of this study

It was known to members of Wallingford Green Gym that most Sonning Common Green Gym sessions are held on terrain in the Chiltern Hills (the famous Chilterns scarp), which is more challenging to participants than the sites typically used by Wallingford Green Gym.  The aim of this study was to provide information - at an informal level - to answer questions about the exercise value of Wallingford Green Gym:

· Does an average Green Gym session provide a workout comparable to a good workout for the same individual in a conventional gym?

· Does Green Gym deserve the name ‘gym’?

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 Wallingford Green Gym; she has been involved in club-level amateur sport from about the age of 10, and is a church administrator by trade.  Michael Brooker has successfully completed an Exercise & Fitness Knowledge course to entry-level in the fitness industry; he is now a full-time undergraduate, currently studying IT and Computing.  

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

2
Method

The object was to measure and compare heart rate response and muscle group use in one individual during physical activity in a conventional gym and in Green Gym.  

Three activity sessions were studied over a period of four days in February 2008:

· a gym workout in Oxford on the evening of 16 February (“Gym: CV”) using an exercise bicycle (Lifefitness ‘LifeCycle’) regulated by a ‘Cardio Programme’ which automatically adjusted resistance to achieve a target heart rate determined by the user’s age

· a gym workout in Oxford on the morning of 17 February 2008 (“Gym: strength”) using a series of fixed-weight resistance machines pre-programmed by a qualified fitness instructor (Lifefitness ‘Dual Pulley Row’, ‘Shoulder Press’, ‘Leg Extension’, ‘Leg Press’, ‘Leg Curl’, ‘Lat Pulldown’, ‘Chest Press’, and ‘Pectoral Fly’)

· a Wallingford Green Gym session on the morning of 19 February 2008, held on a gently undulating site on the Natural England nature reserve at Aston Rowant, which consisted of vegetation clearance (lopping, sawing, and dragging/carrying cut material to a collection point for disposal)

The venue for the Green Gym session lies on the western edge of the Chilterns.  The session, however, involved traversing rather than ascending/descending the scarp.

The subject was a 48 year old healthy female, who was both an experienced and regular gym user and an experienced and regular Green Gym volunteer.  The activity sessions were those which the individual had already scheduled to undertake as part of a personal exercise plan.  The PEP had been designed by a fitness-industry professional to deliver maximum gain for minimum input to achieve general health - rather than sport-specific - benefit.  

The stated aim of the PEP is to develop and maintain aerobic fitness and muscular strength and endurance.  The plan specifies per week: two sessions of weight lifting (on a range of machines: 2 sets of 15-20 lifts @ c 40 - 60% 1RM); and two cardiovascular workout sessions (one for minimum 20 minutes @ 80% of maximum heart rate; the other min 40 mins @ 70% MHR).  Progression is demonstrated by steady increase, over a period of months, in average weight lifted and length of time for which the subject can comfortably maintain a CV workout at the lower end of the THR zone.

For this study MHR was calculated by the simplest possible formula (220 - age in years) to match the calibration of the CV machines available and the assumptions made in the PEP. 

Resting heart rate was measured at the start of each day on waking.  RHR was found on each occasion to be between 59 and 60 bpm.

To achieve the same starting point for each set of measurements, and to help ensure that the level of physical exertion was normal for that individual in every session, each activity 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 exercise, to ensure timely recovery and accurate results from the next session, the subject carried out the same cool-down routine.  Again, this was the one usually used by the participant, in line with Green Gym protocols.  One rest day was also included in the research period to allow the body to recover from the conventional gym sessions and be in comparable condition at the start of the Green Gym session.

The warm-up and cool-down periods were excluded from the observations.

Heart rates during all three sessions were monitored using the same set of Polar equipment (chest-strap sensor and wriststrap-mounted receiver and display).  

Muscle use was determined by external observation, the sensations reported by the subject, and information provided by the manufacturers of Lifefitness equipment.

3
Results

The table below shows heart rate levels (beats per minute) recorded during the three sessions:

	Session

Time (minutes from start of workout)
	Gym: CV 

HR (bpm)
	Gym: strength 

HR (bpm)
	Green Gym

HR (bpm)

	0
	110
	110
	110

	5
	137
	86
	106

	10
	138
	104
	125

	15
	143
	98
	123

	20
	151
	96
	125

	25
	
	88
	135

	30
	
	103
	118

	35
	
	101
	136

	40
	
	96
	128

	45
	
	
	141

	50
	
	
	123

	55
	
	
	131

	60
	
	
	122

	65
	
	
	116

	70
	
	
	123

	75
	
	
	97

	80
	
	
	86

	85
	
	
	95

	90
	
	
	118

	95
	
	
	126

	100
	
	
	126

	105
	
	
	125

	110
	
	
	126

	115
	
	
	130

	120
	
	
	130

	125
	
	
	136

	130
	
	
	134

	135
	
	
	119

	140
	
	
	126

	145
	
	
	125

	Average over workout
	138
	93
	120


The table shows a steady increase in heart rate during the gym CV workout and a more variable heart rate during the gym weights session.  The work rate during Green Gym varied according to task, for example:

25-30 minutes after the start - light duties, assisting another volunteer

40-45 minutes from the start - carrying a heavier load

70-85 minutes from the start - tea break

from 130 minutes after the start - clearing away materials and tools

Shown in graph form (below), the results show that activity during the first gym session was at around 80% of the subject‘s maximum heart rate.  Activity during the second gym concentrated on one group of muscles at a time and overall heart rates were lower than during the warm-up.  Activity during the Green Gym session was at a level which over nearly 2½ hours averaged 120 bpm (70% MHR).
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The second table (below) shows in upper case the primary - and in lower case the secondary -muscles/muscle groups used during exercise in the three sessions:

	Gym: CV session
	Gym: strength session
	Green Gym

	GASTROCNEMIUS
	
	GASTROCNEMIUS

	QUADRICEPS
	QUADRICEPS
	QUADRICEPS

	HAMSTRING
	HAMSTRING
	HAMSTRING

	GLUTEALS
	Gluteals
	GLUTEALS

	
	
	OBLIQUES and core muscles

	
	LATISSIMUS DORSI
	LATISSIMUS DORSI

	
	RHOMBOIDS
	RHOMBOIDS

	
	ANTERIOR DELTOID
	DELTOIDS

	
	PECTORAL
	PECTORAL

	
	BICEPS
	BICEPS

	
	Triceps
	TRICEPS


What is particularly striking about the second table is that the Green Gym session provided an all-body workout.  It incorporated substantial use of the abdominals and core muscles which are notoriously difficult to target in conventional gym exercise programmes.  

Variations in exercise and differing levels of intensity during the Green Gym session also meant that the participant’s body was being challenged over a long period of time without the user experiencing muscle fatigue or general exhaustion.
4
Limitations

The obvious limitation of this study is that the data has a population of 1.  

Moreover, that one subject studied was also one of the researchers, leading to possible bias in observation and recording; and both researchers lack formal qualifications in the subject.

Measuring heart rate response to activity was comparatively easy using modern, portable HR- monitoring equipment which is relatively cheap, reliable, and readily available.  Observations were limited by this technology simply to counting beats per minute, which is all that is generally practical outside the sport science laboratory.

Measuring resistance during strength training would have been easy to carry out in the gym, simply by totalling weight lifted (as shown in kilogrammes on each machine), but no such equivalent procedure could be devised for the Green Gym session.

The study could be improved by:

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

· refining the calculation of MHR by making it gender specific

· refining the calculation of THR by using the Karvonen formula

· using more sophisticated HR-measuring equipment to deliver readings continuously or at 1-minute intervals

· using the services of a qualified practitioner to conduct a formal biomechanical analysis

5
Conclusion

This case study illustrates some of the health benefits of Green Gym, which have been demonstrated in the existing literature.

For the individual concerned, the Green Gym session under investigation appeared to deliver significant training benefits, which complemented those of workouts 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.
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Abbreviations

bpm

beats per minute

BTCV

British Trust for Conservation Volunteers

CV

cardiovascular

HR

heart rate

MHR

maximum heart rate

PEP

personal exercise plan

RHR

resting heart rate

THR

target heart rate

1RM

maximum weight which an individual can lift in one repetition
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