
EFFECTS OF A  FITNESS PROGRAM ON 
DOWN SYNDROME INDIVIDUALS
ABSTRACT

The effects of a 13 week health related fitness programme on 
selected physiological variables were studied using a time series design.  
Data were collected every 6 weeks for 11 months, with 10 Down syndrome 
subjects aged 8 to 18 years acting as their own controls.   Analyses of 
results revealed significant positive changes for all variables (p<.05).  
It was concluded that participation in physical activity  may be beneficial 
for Down syndrome subjects, particularly as poor fitness levels have been 
closely associated with health risks such as cardiovascular disease.  
School based programmes could play a crucial role in such participation.
INTRODUCTION

Although there has been extensive recognition of the importance of 
regular physical activity, particularly cardiovascular (CV) conditioning, 
on the general health and well-being of the non-handicapped individual 
(Brookes & Fahey, 1984; Fox & Corbin, 1986; McArdle, Katch & Katch,1986; 
Froelicher, Battler & McKirnan,1988), few studies have been conducted which 
investigate the effects of physical activity on mentally retarded (MR) 
individuals.  Most studies of the MR have concentrated on identifying 
differences between handicapped and non-handicapped peers rather than 
assessing the relationship between physical activity and the MR individual.   
Furthermore, much of the research currently available has tended to treat 
all MR individuals in the same manner, despite the existence of a large 
number of separate groups (eg. Down syndrome, Autism).  

Investigations of fitness levels of the MR population as a single 
group have found CV fitness to be 20%-40% lower than that of non-
handicapped peers (Corder, 1966; Sengstock, 1966; Kasch & Zasueta, 1971; 
Maksud & Hamilton, 1974; Coleman Ayoub & Friedrich,1976; Andrew, Reid, Beck 
& McDonald, 1979; Beasley, 1982; Burkett & Ewing, 1984; Coleman & Whitman, 
1984; Schurrer, Weltman & Brammell,1985; Reid, Montgomery & Seidl,1985; 
Fernhall & Tymeson, 1986).  Reasons suggested for the observed lower levels 
of CV fitness include lower maximum heart rates (Millar, 1984; Fernhall & 
Tymeson, 1986), sedentary lifestyles (Coleman et al.,1976; Burkett & Ewing, 
1984; Montgomery, Reid & Seidl,1988), inferior physical development, less 
opportunity for participation (Jobling & Hayes, 1991), a lack of 
motivation, task complexity and poor performance on new tasks (Speakman, 
1977). There is also some speculation that retardation dependent 
physiological differences may be involved (Fernhall, Tymeson & Webster,
1988). 

Investigations of training induced improvements in MR subjects have 
produced conflicting results.  Studies using field tests showed CV 
improvements (Corder, 1966; Giles, 1968; Dupper, 1990), whereas laboratory 
based testing produced no changes (Bundschuh & Cureton, 1982; Millar, 
1984).  These differences may be associated with physiological efficiency 
in areas such as co-ordination (Seidl, Reid &  Montgomery, 1987; Fernhall 
et al.,1988), anxiety, experience with equipment and the techniques 
associated with pacing (Fernhall et al.,1988), task habituation, 
motivation, and intensity levels, duration and frequency.  

In studies where DS subjects have been investigated as a separate 



group, several important findings have emerged.  First, DS adolescents do 
not appear to sustain work loads for as long as their non-handicapped peers 
(Eberhard Eterradossi, & Rappacchi, 1989).
Second, the CV capacities of DS subjects have been found to be inferior to 
both non-handicapped and non DS MR subjects (Pitetti, Climstein, Campbell, 
Barrett, & Jackson, 1992).  Third, biochemical changes (after training) 
during short, intensive bouts of exercise have been found to be similar to 
those of the non-handicapped population, indicating that training may be 
beneficial for the 'pathophysiological consequences of this genetic 
disease' (Eberhard & Eterradossi, 1990, p.286). 

In view of these findings and the established association between 
health and physical activity, it would seem important to study the effects 
of an increase in physical activity on health related variables.  The 
present study sought to do this by  investigating the effects of a health 
related fitness program on the CV endurance, resting heart rate( RHR) and 
blood pressure (BP) of DS subjects.  Testing procedures and programme 
content were highly influenced by previous findings relating to DS subjects 
and by suggestions that motivation, access, opportunity for participation, 
task complexity and test anxiety were limiting factors in relation to 
obtaining valid results.  
METHOD
SUBJECTS
All DS individuals aged between 6 and 18 years who lived in Townsville, 
Australia participated in this study (N=10).  Subjects were classified as 
MR,  and all attended special education schools.  Permission for 
participation in the programme was obtained from parents, subjects, and 
medical practitioners.  Medical records indicated that nine subjects had 
been diagnosed with congenital heart disease, although medication was only 
required in one instance.  All subjects were classified as having some 
degree of muscular hypotonia.  None of the subjects had previously 
participated in organized physical activity programmes.  Age and physical 
characteristics are provided in Table 1.
TABLE 1. Physical Characteristics of Subjects
VARIABLE FEMALE
(N=6)
x             SD MALE
(N=4)
x               SD TOTAL
(N=10)
x              SD
Age (years) 13.6       2.3   13.8       3.6  13.7        

2.7
Weight (kg)   47.4     15.3   40.5     15.1 44.7      

14.8
Height (cm) 141.8     12.3 145.4     20.3 143.2      

15.0
EXPERIMENTAL DESIGN

Because of constraints including sample size, the specific characteristics 
of the DS population, and the age and health of subjects, an ABA - multiple 
N research design was adopted, with subjects acting as their own  controls 



(Fig 1). 
FIGURE 1.  ABA-multiple N Time Series Design Used in The Present 
Study.
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In order to minimize threats to validity associated with a lack of 
familiarity with investigators, procedures and apparatus (Montgomery et 
al.,1988), problems associated with language deficits and a corresponding 
lack of comprehension (DePauw, Goc-Karp, Bolsover, Hiles, & Mowatt, 1990; 
Coppenolle, 1990), test anxiety, and motivation (Rarick, Widdop & 
Broadhead, 1970; Maksud & Hamilton, 1974; Beasley, 1982; Reid et al., 1985; 
Fernhall et al., 1988; Depauw et al., 1990; Lavay, Zody, Solko & Era, 
1990), two strategies were employed.  First, the investigator visited 
schools and homes on numerous occasions before data collection began to 
develop rapport with subjects, parents and teachers.  Second, subjects were 
involved in sessions with the investigator and research staff where they 
became familiar with equipment and techniques to be used throughout the 
study. Anecdotal observations suggested that subjects became very 
comfortable with both researchers and the situation before data collection 
began.
APPARATUS AND PROCEDURE

RHR, BP and results of a three minute step test designed to measure 
CV endurance were recorded every six weeks . Tests were performed at the 
same hall where subjects participated in the fitness programme.  It should 
be noted that repeat testing was completed at the same time of day, on same 
day of the week, and with the same investigator in every case.  Measures 
were taken in the morning, at least two hours after eating.  Subjects were 
encouraged to sit still on a chair for approximately three minutes, after 
which time the carotid pulse was taken (Shephard, 1971; Bailey & Mirwald, 
1978; Pollock, Wilmore & Fox,1978).  A  three minute rest period was chosen 
after observations made during practice sessions indicated that most 
subjects had difficulty remaining still for longer periods of time.  A 
mercury sphygmomanometer was used to take BP immediately following the 
measurement of RHR. The procedure followed for administering the step test 
(performed after RHR and BP were recorded) is listed below.
1) The subject walked slowly around the hall for one minute to warm up.
2) The subject and researcher then stood at the bottom of the steps with 
the researcher's right hand placed gently on the subject's right 
shoulder.  The steps were wide enough to enable the researcher to 
complete the test with the subject. The right hand 
remained in position throughout the test.  These were important physical 
cues as observations made during practice sessions indicated that 
subjects having difficulty were more relaxed and confident stepping 



under these conditions.
3) Music which provided a beat corresponding to a cadence of 96 beats per 
minute (bpm) was then played.  The researcher tapped the subject's 
shoulder and said 'up, up, up, down, down down, up, up, up, ready, 
let's, go'.  Stepping then started, with timing of the three minute 
test duration beginning at the end of the first completed stepping 
bout.
4) The researcher cued whenever necessary, using phrases such as 'up, up, 
up, down, down, down' (said by researcher as the subject ascended and 

descended steps), 'you're doing well', 
'that's good, keep going', 'half way there', 'nearly finished','eight 
steps to go' (these were counted out by the researcher).  If 
cadence was lost more than once, the test was terminated and restarted 
after a period of at least 15 minutes.  This only happened on three 

occasions.
5) Following termination of the test, the subject remained standing in 
front of the steps while the researcher took a 15 second pulse count at 
the carotid artery (Shephard, 1971; Bailey & Mirwald, 1978; Pollock et 
al.,1978). The result was multiplied by four and recorded as heart 
rate (bpm).
It was decided to use a step test to measure CV fitness after consideration 
of economic and environmental constraints, reasons for testing, and the 
characteristics of the population being studied.  MR subjects tend to have 
trouble sustaining maximal loads for more than a few minutes (Shephard, 
1971), and may not perform maximally because of poor motivation, a lack of 
comprehension or familiarity with the task, and anxiety (Montgomery, et 
al., 1988; Coppenolle, 1990). Thus,  results obtained using a maximal test 
of CV fitness may not reflect true performance (Gallahue, 1989; Seidl, 
Montgomery & Reid,1989).  The step test was easy to administer and easy for 
DS subjects to comprehend.  Furthermore, problems related to skill and 
localized fatigue, which would occur if a bike or treadmill were used for 
testing, did not arise.  The step test was also considered safe in terms of 
risks associated with heart disease, obesity and a lack of regular activity 
because of the low level of intensity expected during administration.  
Problems associated with poor motivational levels, which is a large factor 
with DS individuals, were minimized as the step test is considered to have 
no motivation component (Shephard, 1971).  The step apparatus used 
included two eight inch steps on which two people could comfortably work.  
As the oxygen cost of a single versus double step is almost identical 
(Shephard, 1971), the choice of step height was based on efficiency.  A 
higher, unfamiliar step would encourage early termination due to localized 
fatigue (Shephard, 1971), and would also exacerbate coordination problems 
(Seidl et al. 1989).  Cadence was set at 96 bpm.  Shephard (1971), 
concluded that the maximum efficiency of stepping for the MR was between 90 
and 120 bpm.  A study of three stepping rates by Seidl et al. (1989) found 
the stepping efficiency of MR subjects to be acceptable at 84 bpm, optimal 
at 102 bpm and open to  co-ordination problems at 114 bpm.   Based on this 
information, it was decided that a cadence of 102 bpm would be suitable for 
use in this study.  However, it became obvious during practice sessions 
that this was too fast for five of the subjects, despite the use of several 



verbal and physical teaching strategies.  The cadence was consequently set 
at 96 bpm, a rate which appeared to elicit an efficient performance from 
all subjects.  Prompting strategies were used to minimize the effects of 
poor co-ordination, a lack of understanding, poorly refined skills and 
problems maintaining cadence rates in response to CV tests (Reid et al., 
1985).  The three minute limit was chosen because it is the length most 
often used in similar tests and has been shown to provide a reasonable 
indication of CV fitness (Baumgartner & Jackson, 1975; Astrand & Rodahl, 
1977; Johnson & Seigl, 1981).    

Diaries showing a  24 hour per day activity profile were also 
completed for seven days every six weeks.  The forms were collected from 
parents and teachers and included a record of all activities subjects 
engaged in, the length of time spent on each activity, and whom subjects 
interacted with.   Diaries were designed to indicate any changes in 
behaviour that might influence results.
TREATMENT

The intervention programme was conducted for a period of thirteen 
weeks.   A summary of programme content is provided in Table 2.  Although 
it is generally recommended that a target heart rate determined using the 
formula  HRrest + 60-90% (HRmax - HRrest) provides a safe and effective 
workout, it was decided to use the aerobic threshold range (130-150 bpm) as 
a guide to intensity levels  (Longhurst & Blundell, 1986; Eggers & 
Champion, 1989).   Reasons for this were as follows.
1) Results from a pilot study and from pre study familiarization sessions  
indicated that elevating the pulse above approximately 144 bpm was 
extremely difficult due to complaints of breathlessness and fatigue. 
When HR remained at approximately 132 bpm, these problems did not 
occur.   Had the target HR formula been used, minimum working HR for 
most subjects would have been 155 bpm, an intensity level that was too 
high for subjects to sustain.
2) The reported differences in  HRmax , cardiac output and metabolism  
appear to indicate that DS individuals are actually working at 
similar intensities to  non- handicapped peers even though HR is lower. 
3) Vigorous exercise can involve health risks and musculoskeletal injury.  
This is of particular concern to the DS individual (child or adult) 
because of the prevalence of hypotonia and the associated possibility of 
joint injury.
4) Most subjects fell well within the 'unfit' category, indicating that 
intensity levels should be low to begin with.
5) All except one subject had a heart condition which called for extreme 
moderation in terms of intensity levels.
6) Retaining high motivational attitudes is easier if intensity levels fall 
within a range deemed comfortable by the participant.

TABLE 2. Programme Content
FITNESS VARIABLE, OVERLOAD                           EXERCISES AND 
ACTIVITIES
WARM UP    



low intensity, range of 
3 mins      motion movements using
large muscle groups;
5 mins      stretch major muscle
groups intermittently 
with range of motion
movements (stretching
used was static).

each stretch was held
for 7-10 secs.
* this routine remained the same
throughout intervention.

  1) walking across the room at a brisk pace, arms swinging;
2) marching on the spot;
3) side step on the spot (step tap, step tap), lateral arm
movement from shoulders to front of waist;
4) squat and lift arm to side;
5) side stretch;
6) hopscotch movement with legs behind body then in front;
7) standing hamstring stretch;
8) alternate step back, arms completing a bicep curl;
9) standing calf stretch;
10) side lunge, hands on knees, body upright;
11) inner thigh stretch;
12) squats and arms doing large half circles in front of body;
13) quadricep stretch;
14) side steps and tricep kickbacks;
15) squats with one leg in front of other - tricep stretch;
16) back stretch.
CV SECTION 
higher intensity
movements designed
to elevate the HR to
22 mins           130-150 bpm.

   2 mins               drink of water
* although some high impact moves were completed, 
the emphasis was on low impact moves which required 
a minimum of co-ordination;
* as subjects became proficient at basic moves, more 
difficult ones were introduced for fun and variety;
* when pacing techniques & workload levels were 
established, subjects were encouraged to take control of 
the CV section - choosing from a variety of alternatives 
including fast walking, stationary bike, mini trampoline, 
ball manipulation, jogging etc-  which were mixed together 
in a spontaneous manner.  



CWT SESSION 
weight lifting
exercises designed

to increase MS & ME.

25 mins           Intensity was set
individually by trial
and error. 

Each exercise was 
repeated 15 times 
(1 set). Subjects 
counted out loud with
the help of the 
researcher.                  
Everyone completed
1 set of each 
exercise, then the 
whole circuit was 
repeated once more.   1) leg extension (quadricep group) - machine;
2) leg curl (hamstring group and gluteals) - machine;
3) crunch (abdominals);
4) back exercise (erector spinae);
5) leg adduction (leg adductors) - machine;
6) leg abduction (leg abductors) - machine;
7) bench press (chest muscles) - dumbbells; *
8) lateral flies (deltoids, latisimus dorsi) - dumbbells;
9) tricep pull down (triceps)- dumbbells;
10) bicep curl (biceps)- dumbbells.
* Bench pressing is usually completed on a narrow bench with  
a weighted bar.  However, during trial sessions it became  
obvious that stability of 6 subjects on the bench was unsafe.
It was consequently decided to sacrifice some range of 
motion for safety & this exercise was completed on the floor.
There were 3 station areas - exercises 1,2,3 &4; 5 & 6;  7,8,9 &
10.  Subjects were grouped with a permanent partner & each 
pair completed all exercises at one station before moving to 
the next.
COOL DOWN          
This was designed
to stretch major 
muscles after 
5 mins                    working out.
Each stretch was
held for 7-10 secs. 1) quadricep stretch;
2) inner thigh stretch sitting on the floor;
3) calf stretch sitting on the floor;
4) hamstring stretch lying on the floor;



5) tricep stretch;
6) side stretch;
7) twist for the back.

Duration of each CV session was set at 30 minutes for all subjects.  
It was not considered necessary to vary the amount of time each subject 
participated in the CV programme as HR was the controlling factor.   
Frequency was set at four sessions per week, which was considered 
sufficient in light of the history of the subjects' participation in 
physical activity.  These overload conditions conformed to current 
recommendations (ACSM, 1990).  The choice of CV activities centered on the 
need to include variety while maintaining some degree of structure.  
Initially, the programme consisted of low impact moves incorporating simple 
arm and leg movements together with fast walking or slow jogging.  
Gradually, a stationary bike, mini trampoline, various obstacles and balls 
were introduced as extra motivating devices.  In order to increase variety 
and sustain motivation, CV workouts were conducted in different parts of 
the hall,  used a variety of group formats such as circles and lines, and 
occasionally  used the outside area.  As subjects became familiar with 
these alternatives, they were encouraged to choose preferred activities and 
to vary them appropriately.

The lack of motor ability and high incidence of hypotonia, together 
with a lack of knowledge in the literature concerning the effects of 
lifting heavy weights under these conditions, called for a conservative 
approach to the development of the muscular endurance component of the 
intervention programme.  Use of a circuit weight training (CWT) routine 
ensured high levels of safety and motivation, and did not over-tax the 
joint structures of participants.  Initially, intensity  was determined by 
calculating 40%RM for each exercise (Wilmore, Parr, Girandola, Ward, Vodak, 
Barstow, Pipes, Romero & Leslie,1978; Kelemen & Stewart, 1985;  Harris & 
Holly, 1987; Kelemen, 1989; Stewart, 1989) .  However, it was immediately 
obvious that, due to a lack of motor control, the participants could not 
safely lift 40%RM under programme conditions.  Consequently, the amount of 
weight to be lifted was determined by trial and error and depended to a 
large extent on the ability of the individual to safely execute the 
exercise.   As subjects' strength increased, heavier weights were lifted.   
Activities chosen for the circuit consisted of simple exercises designed to 
overload each major muscle group in the most efficient manner (Tab.2).  
This part of the programme remained highly structured, with no variation in 
routine aside from slight increases in the amount of weight lifted during 
certain exercises.  Equipment used for the CWT routine included a pin 
loaded leg curl/leg extension machine, a pulley system for adductor and 
abductor exercises, and dumbbells.

RESULTS
PROGRAMME ADHERENCE
TABLE 3. Working HR Range and Mean of Each Subject During 
Participation of the Intervention Programme
SUBJECT Working HR Range(bpm) Mean Working HR (bpm)



1 120-144 126*
2 120-156 136
3 120-144 135
4 120-156 139
5 124-164 148
6 120-144 131
7 116-144 130
8 120-164 138
9 120-156 133
10 120-164 140

   * The recommended working HR for 
All was set between

      120 &140 due to medication 
which lowered HR. 

Absenteeism occurred on 14 occasions - one subject was absent for two 
consecutive days due to a sprained foot and another two days due to a cold, 
one was absent on four non-consecutive occasions and and another was away 
for one four day period and one two day period due to chest infections.  
All subjects participated in the activities and appeared to enjoy 
themselves.  No instances of refusal to participate were observed.  On a 
few occasions, intensity levels during the CV session (Tab.3) and adherence 
to the 15 repetition sequence in the CWT programme were difficult for some  
subjects to maintain.  However, the use of motivational strategies helped 
overcome these problems (Dyer, 1992).  The only problems encountered with 
any regularity concerned three of the CWT exercises.  Leg abduction and 
adduction using the pulley system proved difficult for most subjects as 
they could not isolate the leg muscles and constantly used hip and back 
muscles to simulate the required movement.  Lateral flies also proved 
difficult for several of the subjects to perform, with the common technical 
error being the use of a back and hip swinging motion to aid lifting of the 
arms.

Although no formal means of testing motivation were conducted, 
anecdotal records indicated that subjects reacted positively to 
motivational strategies (Dyer,1992).  Indirect evidence of this was seen 
from the small number of days absent and the maintanence of recommended 
duration and intensity during exercise.  The eagerness with which subjects 
attended sessions was also indicative of high motivation levels.  
DIARIES
Daily habitual activity patterns were broken into 4 categories - time spent 
sleeping, watching television, engaging in light activities and engaging in 
moderate activities (excluding the intervention programme).   The only 
significant change in behaviour patterns noted throughout the length of the 
study was an increase in the  time spent engaged in light activity between 
phases 2 & 3 (t = -3.691; p<.01).  This may have been a response to 
termination of the intervention programme, with subjects using the extra 
time to participate in less vigorous activities.  
Overall,  analysis of data collected using diaries indicated that 
influences from historical events, maturational trends and intervention 



reactions were minimal, thus suggesting that changes in test results 
corresponding to intervention were likely to be related to the fitness 
programme.
STEP TEST

Results from step tests are provided in Figure 2.  Paired t - test 
results using step data showed that improvements between phases 1 & 2 (t = 
7.564; p = .0001), and phases 2 & 3 (t = -4.924;p= .0008) were highly 
significant.  The non-significant difference in HR between phases 1 & 3 (t 
= 1.766; p= .111) indicated that CV fitness during these times were 
similar.  Comparisons of group averages also reported improvements in CV 
fitness in response to intervention (Fig.2).  
FIGURE 2. Heart Rate Response (bpm) to Step Test for Each Subject at 
Each Data Collection Point .

RHR data are presented in Figure 3.  Paired t - test results showed 
significant decreases in RHR between phases 1 & 2 (t = 5.238; p = .0005) 
and  significant increases between phases 2 & 3 (t = -4.302; p = .002).  No 
significant differences were found between phases 1 & 3 which indicated 
that RHR returned to a point that was not significantly different from 
phase 1 levels 12 weeks after intervention withdrawal.  Averaged group 
results showed similar trends (Fig.3).   
FIGURE 3. Resting Heart Rate (bpm) For Each Subject at Each 
Collection Point.

TABLE 4. BP Measurements (systolic/diastolic: mm Hg) For 
Each Subject at Each Collection 
Point.           

                     PHASE 1      PHASE 2     PHASE 3
Subjects  Week 1  Week 7 Week 13 Week 19 Week 25 Week 31 Week 37
Week 43
1 122 / 70 120 / 80 114 / 75 120 / 80
110 / 75 120 / 80 110 / 70 120 / 80
2 120 / 80 110 / 70 110 / 70   90 / 60   
90 / 60   90 / 50   90 / 50   90 / 50
3 130 / 88 120 / 88 120 / 80 116 / 70
120 / 75 110 / 70 130 / 80 120 / 80
4 108 / 70 120 / 70 112 / 70 114 / 60
116 / 60 100 / 60 110 / 60 118 / 70
5 136 / 75 120 / 75 120 / 75 120 / 70
110 / 60 108 / 60 118 / 60 117 / 70
6 118 / 75 110 / 75 106 / 78 106 / 70   
95 / 60   95 / 60 100 / 60 100 / 60
7 106 / 56 118 / 67 110 / 70 100 / 56
106 / 56 112 / 60 115 / 60 110 / 60
8 126 / 76 120 / 76 116 / 76 120 / 76
126 / 80 110 / 70 120 / 70 120 / 80
9 100 / 60   90 / 50 100 / 70 100 / 70   



90 / 60   90 / 60 100 / 60 100 / 60
10 106 / 68 108 / 60   90 / 60   90 / 55   
90 / 60   90 / 60   90 / 60   90 / 60

BP results are detailed in Table 4.  Paired t -  test results  
identified a significant decrease in systolic BP between phases 1 & 2 (t = 
4.572; p<.01) and a significant increase between phases 2 &3 (t = -3.613; 
p<.01) which corresponded to intervention withdrawal.   No significant 
changes were found between phases 1 & 3 (t = 1.684).  Results from 
statistical analysis of diastolic BP also showed a significant decrease 
between phases 1 & 2 (t =3.323, p<.01).  There was no significant response 
to intervention withdrawal (t = -1.01), however a small non-significant 
increase was noted.  A significant difference was found between phases 1 & 
3 (t = 2.403; p<.05) which indicated that diastolic BP decreased throughout 
the study.  
DISCUSSION

  The major finding of this study was that participation in a low 
intensity fitness programme significantly improved CV endurance, RHR and 
BP. This was in agreement with other studies investigating the effects of 
physical fitness programmes on MR subjects (Corder, 1966; Beasley, 1982; 
Tomporowski & Ellis, 1984; Montgomery et al.,1985; Tomporowski & Ellis, 
1985; Dupper, 1990; Lavay et al.,1990; Pitetti & Tan, 1991).  Of particular 
interest with regard to step test results was the indication that much of 
the improved CV efficiency occurred within the first 6 weeks of physical 
activity.  As the influence of increased exercise economy on improvements 
in CV fitness in the present study was minimal due to pre-study practice 
sessions, the large observed changes may have been a result of poor initial 
CV fitness levels.  Direct evidence of subjects' fitness levels in the 
present study was not available as the step test used for measuring CV 
fitness was modified, thereby  preventing comparisons with standardized 
norms.  However, the low level of intensity required to elevate pulse rates 
during CV workout sessions suggested that initial fitness levels were poor.

The fall in RHR during intervention corresponded to increased 
levels of participation in moderate activity and improvements in CV 
efficiency, supporting suggestions that it is closely related to CV fitness  
(Pollock et al.,1978; Noble, 1986).

BP results reported in the present study  showed significant 
decreases in response to intervention.   Similar decreases were noted in a 
study by  Lavay et al. (1990) which investigated the effects of a CV 
fitness programme on MR adults  (systolic - p<.02; diastolic - p<.001).  It 
was interesting to note that BP readings from this and other studies (Tab.
5)  were lower than average (ie.120/80).  While no conclusions can be drawn 
from the present study, further investigation of this seems warranted.
TABLE 5. Average Systolic and Diastolic BP of DS and MR Subjects.

  STUDY   N Subjects     CA
(years) Mean BP 
(mm Hg)
Before Mean BP
(mm Hg)



After

Present Study   10 DS   9 - 18 112/70    103/64
Eberhard et al. (1989)   10 DS 13 - 19 106/65        -
Lavay et al.(1990)   13 MR  22 - 57 115/74 108/63

While it was not the goal of this study to investigate physical 
education in special schools, it was interesting to note the discrepancy 
between theoretical and research based recommendations and school based 
programmes.  Physical programmes implemented at the special schools 
attended by DS subjects appeared contrary to conclusions that motor 
development, particularly that of fundamental movement skills, is of 
primary importance to the DS individual (Gallahue, 1989).  Instead, 
physical education tended to include repetitive drills of sports related 
skills such as ball handling and games that required high degrees of skill 
and low levels of fitness for participation.  Teachers identified a lack of 
information and available expertise, problems associated with the perceived 
need for age appropriate activities, and a paucity of resources which were 
fitness oriented and motivational as reasons why they did not attempt to 
change current practices. The programme provided in the present study may 
go some ways towards minimizing these problems.

Furthermore, the programme presented in this paper is 
socioculturally valid (Reid, 1985).  That is, similar activities are 
available within the community, are regularly attended by non-handicapped 
persons, and have the capacity to cater for all handicapped individuals 
(Reid, 1985).  Participation at the school level may help handicapped 
individuals develop the skills, familiarity and motivation necessary for 
confident participation in similar activities within the wider community - 
an important long term consideration in view of findings that MR 
individuals rarely participate in physical activity outside school 
(Jobling, 1990), and thus fail to develop general fitness and its 
associated benefits.  

CONCLUSION
Several important conclusions were noted from this study.  First, despite 
the fact that the exercise prescription guidelines adhered to in the 
present study were low compared to those generally used in similar 
programmes, significant gains were made, indicating that it is not 
necessary for fitness programmes to be of high intensity for increases in 
health related fitness to occur.  This finding should provide some 
amelioration for teachers' (and parents') concerns about the ability of MR 
students with health constraints to participate in physical activity.
Second, results from step data revealed that DS subjects in the present 
study had a large capacity for improving CV fitness.  Previous 
investigations using non-handicapped subjects have concluded that higher 
levels of physical fitness result in increased work capacity and 
performance, increased capacity for relaxation, decreased stress levels, 
decreased respiration, RHR,  body fat and BP, and improved muscle tone 



(Pollock et al.,1984; Froelicher et al., 1988), all of which provide some 
protection against health risks such as coronary heart disease, orthopedic 
problems and hypertension (LaPorte et al.,1985; Froelicher et al.,1988).  
As a high incidence of obesity and CV and respiratory diseases has been 
reported within the DS population, participation in an intervention 
programme such as the one detailed in this study has the potential to 
improve the health and well-being of DS subjects. Finally, the withdrawal 
of training resulted in regression of CV fitness, RHR and BP.  As these 
measures have been associated with health, well-being and employment 
opportunities,  it would seem essential that training be continued 
permanently where possible.  

While similar studies need to be conducted before generalized 
conclusions can be made, it would appear that a fitness programme such as 
the one provided in the present study may promote improved health among DS 
individuals and lead to more independent functioning within the community.
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