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SOME PHYSICAL INDICES IN OUTWARD BOUND
SCHOOL CANDIDATES

By L. 8. Chew. S. F. Chew. A. Johan and A. L. Gwee

SYNCPSIS

Some physical indices of age, height, weight, thickness of subcutancous tissue, vital capacity, cardiac
axis and pulse and blood pressure recovery after exercise are presented of candidates attending the
Qutward Bound School course in 1970,
The candidates studicd were divided into four age groups viz boys <19 years, girls <19 vears,
men 19 years and ladies 19 vears.
On the average heights, the men (67.25 inches) and bovs (65.50 inches) are much taller than the

ladies and girls (61.50 inches). They also have at least 1-1 % gms. of hacmog!ﬂbin more than the female
candidates,

Although there is some foss of subcutaneous fat after the course in the candidates, there does not
seem to be a marked weight loss. Most ladies show loss of subcutaneous fat in the back and triceps
areas but a pain in the abdominal subcutaneous fat from 6.55 +-3.45 mm. to 6.85-2.10 mm.

Cardiac axis show no change and vital capacity (FEV| and FVC) are only minimally improved upon
after the course. Pulse and blood pressure recovery studies after exercise show a lower commencing
pulse rate and blood pressure level, with a smaller risz after exercise and a faster recovery to normal

at the end of the Outward Bound School course.

INTRODUCTION

The Outward Bound Schoof at Pulau Ubin has
as its motto “*To strive, to serve and not to yield”.
Its basic function may be said to be one of leader-
ship training for its candidates and this the school
achieves through the teaching of various acti-
vities e.p. jungle survival, water survival, canoeing,
cross-country running and various other physical
activities. The intention of these instructions con-
ducted over a three week period at the school is that
the candidates bccome aware and are more confi-
dent both psychologically and physically of their
abtlities to achieve more than they thought they
were capable of.

The Outward Bound School courses last three
weeks and instructions are given to four catego-
ries of candidates: boys (age <19 years), girls (age
<19 years), ladies (age >19 years) and men (age
=19 years). Secondary school pupils make up the
candidates of the boys' and girls’ groups, whilst the
ladies” and men’s groups are from the business
houses of Singapore, the People’s Association, the
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teaching profession, and personnel from various
Government Ministries. However, some boys and
girls are included in the ladies™ and men’s groups to
make up the number in the courses.

STUDY

A survey was commenced in the year 1970 to
study some physical indices of the candidates
attending the Outward Bound School courses.
(Chart A Opportunity is taken to sce if a short
period of acute training would produce any mensur-
able effects in factors which arc known to vary with
physical training e.g. body weight, subcutaneous
fat, pulse rate, blood pressure, ECG, respiratory
volume and physical strength. The four represen-
tative groups of boys, girls, men and ladies were
studied immediately before attending and on the
last day at the school. The indices measured in-
cluded height, weight, haemoglobin level, thickness
of subcutancous fat at the abdomen, triceps and
over the scapula. Of these, the weights and the
thickness of the subcutaneous fat were measured
before and at the end oi' the school courses.

In the electrocardiography study, only Lead 1
and avF were recorded as it was the intention to see
if any axis deviation occurred with the physical acti-
vity of the course. Pulse rate and blood pressures
were recorded at a resting stage, immediately after
ong minute of a squatting exercise and one minute
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CHART A
QUTWARD BOUND STUDY
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1. Pulmonary Function:

The format used for recording of survey findings of the
physical indices measured in the Ouward Bound School

Candidates.

after rest. This exercise and recordings of pulse and
blood pressure were repeated on the last day of the
course.

Oaly in the girls, boys and ladies groups were
the Forced Vital Capacity (FVC) and Forced ex-
piratory volume in one second (FEV,), studied.
This was recorded with the use of a McKessons
Vitalor Machine, both before and after the course.
The better of two readings in the tracings was taken
as that representative of the candidates pulmonary
function.

RESULTS

The nunber of candidates, ages, haemoglobin
and weight are seen in Table 1. The candidates in
the ladies’ groups were lesser in number and only
those who appeared for the first examination were
re-studied at the end of it. ft can be seen that the age
groups of the candidates of the boys and girls and
the men and ladies are comparable 15-8 years and
15-9 years and 22-9 yearsand 22-8 years respectively.
The 7 girls included in the ladies group had an
average age of 15-8 years, however, the 20 boys
(age <19 years) included in the men’s group were
of an average age of 16-8 years.

The height of the candidates were measured to
the nearest quarter inch. The men (67-25 +4- 2-25
inches) and boys (65-50 £ 2-50 inches and 65-25 +
2-25 inches) are on the average taller than the girls
(61-50 4 5-50 inches and 61-50 4 1-50 inches) and
the ladies 61-00 -+ 6-00 inches).

The haemoglobin levels were measured by
hotometry and the lowest levels were obtained in
the ladies group (116 4- 2-7 g.%). This group con-
sisted of 25 school teachers who were students at the
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Teachers Training College. The pirls 1Y years
averaged £2-3 - 09 pm. % and 12:2 ¢ 08 gm. %, of
haemoglobin and were at least | to 1§ gm.% of
haemoglobin lower than the boys and the men.

The weights of the candidates were averaged (o
the nearest quarter pound. There was on the aver-
age only a toss of one to two pounds and. in con-
trast, in the ladies group there was a gain in weight
of one pound atter the three week course. The men
(age >19 years) show an average loss of 2 Ibs. from
a reading o 130 = 21-00 Ibs. to 128 3 19-50 1bs.

The thickness of the subcuraneous tissue (Table
11y was measured in three areas-—over the abdomen,
triceps and the back—with skin callipers. This
would indicate to some extent the degree ol obesity.
In general the girls’ and ladies’ groups have more
subcutaneous tissue than the boys and men,
although the subcutaneous tissue in the abdominal
wall of the men is equal to that of the female candi-
dates. In the ladies’ group, therc does not seem to be
much loss of subcutaneous tissue after the three
weeks of training, and in fact there is a gain of
subcutaneous fat over the abdominal area—an in-
crease from 6-53 -+ 3-45 mm. to 6-85 + 2-10 mm.
In the other groups, most of them show loss of
subcutaneous fat in all the arcas measured, except
for some gain in the triceps area of men over
i9 years (4-40 - 2-85 mm. to 3-40 = 3-25 mm.)
after the course at the school. There seems to be
more loss of subcutaneous fat over the abdominal
area than in all the other areas.

Cardiac axis (Table 1) was measured to the
nearest 5° through Lead [ and avF of the electro-
cardiograph before and after the period of training.
There is no significant deviation in the cardiac axis
because of the training. The cardiac axis of the
various group varied between 60°-80°.

Studies of Forced expiratory volume in the
second (FEV,} and Forced Vital Capacity (FVC),
Table [11, were conducted on only three groups of
candidates. [t was not studied in the men’s group.
The resulls were read from the graphs obtained
from a McKessons Vitalor machine—taking the
better of two efforts as representative of the
candidates pulmonary function. It can be seen that
the girls and ladies groups have much smaller FEV,
and FVC. thaa the boys. The improvement however
in the indices of FEV,; and FVC are only slight at
the end of the course.

The pulse and blood pressure recovery (Table V)
were recorded before and after one minute of an
exercise consisting of repeated squatting and rising
to the ercct posture and again after one minute of
rest. In general, it can be seen that the resting
pulse rate in all the age groups are slower at the end
of the course. There was also a faster recovery to
a slower pulse rate after one minute of exercise.
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Shows the number ol candidates in the age group classifications, the average age, height, in inches, haemogiobin

o grammes ", und Lheir weights before and after the Qutward Bound School course.
Height in ins. Haemoglobin Weight Before Weight Afier
Class Total No.  Age in Yoy, ——o-—
Mean 8.1). Mean S5.D.  Mean  S.D. Mcean  S.D,
- Boysi 777*ﬁﬂ“75[ 15-8 6530 2:50 £3-4 16 L17-00  17-50  116-00 13-50
Girls 44 159 6150 350 12-3 09 [03-50  10-00 {03-30 9-00
Men 19 20 16-8 63-25 2-25 3-8 0-3 [{8-00 16-50  [17-00 1475
Men 19 13 22-8 6725 2-25 49 -3 136-:00 2100 12800 1950
Ladies 19 7 15-8 6150 1-50 12-2 -8 i11-00 (50 108-00 7-00
Ladies .19 2 129 61-00 6-00 -6 27 {0100 400 10200 11-00
TABLE [l
Shows the changes meusured in the thickness of the subcutaneous tissue measured in millimetres.
Abdomen Before Abdomen After  Triceps Before  Triceps After  Back Before Back After
Class
Mean S.D. lean 8.1, Mean S.D. Mean S.D. Mearn S.D. Mean S.D,
Boys 425 2415 2-80 1-15 3-00 (-80 2:40 0-50 380 (05 335 090
Girls 815 2-25 7-50 2-15 725 1-55 7-50 1°70 625 145 540 30
Men  <I9 4-85 1-50 4:45 1-98 4-65 1-80 3-95 (-85 415 [-15 405 090
Men 19 7-50 375 5-65 2:35 4-40 2-85 5-40 325 505 160 5-15 160
Ladies < {9 7-03 1-70 7:30 1-00 6-83 2:50 6-20 090 625 240 500 0-80
Ladies > 19 6-35 3-45 6-85 2-10 520 2:50 4-85 1-20 6-25 265 615 70
TABLE Il
Shows the changes measured in the Forced Vital Capacity (FVC) and
Forced Expiratory Volume in one minute (FEV,) and the changes in the cardiac axis.
CARDIAC AXIS FEV| in L FEV;in L FVCin L EVC in L
Before After Before After Before After

Mean S.D. Mean S.D, Mean S.D. Mean S.I), Mean S.ID. Mean S.D.

Boys 65 20 65 200 290 053 305 044 330 049 335 0-58

Girls 60 20 65 200 220 037 230 033 243 038 251 0-31

Men <19 80 15 80 10 — — — — — e — —

Men >19 60 25 70 N - - = - - = =
Ladies <19 70 20 70 20 256 039 252 049 260 037 278 0-30

Ladies >19 65 (5 70 15 216 031 230 035 236 033 2-88 0-58
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TABLE v

Shows the pulse and blood. pressure recovery of a onc minute exercise

betore and after attending the course.

Betore the Course

After the Course

Time in Mins. 0 1 2 0 | 2
Mean S, Mean S, Mean S.D. Mean S, Mean S.D. Mean S.D.
Boys
Pulse 84 17 119 14 100 19 75 I 113 11 88 11
Systolic [15 {0 145 20 135 i5 110 10 135 15 130 15
Diastelic 70 10 60 10 60 i0 70 10 60 15 70 10
Girls
Pulse Q4 16 134 14 118 15 83 12 116 19 95 13
Systelic 120 15 135 10 130 0 (10 10 125 5 120 i5
Diastolic 75 (0 70 10 70 10 70 10 60 10 635 10
Men <19
Pulse 80 13 128 23 106 21 78 10 |10 i35 94 (7
Systolic 15 i5 150 200 140 25 120 I5 145 20 135 20
[Diastohic 70 10 35 I5 65 10 65 K4 50 I5 60 10
Mea =19 :
Puise 85 o 19 14 |10 12 76 12 116 15 93 i0
Systolic 120 10 150 I5 140 15 120 10 150 15 140 15
Diastolic 75 10 60 {5 60 15 70 10 50 15 63 15
Ladies <19
Pulse 107 il 147 13 127 i 87 9 i28 20 97 9
Systolic 115 10 135 [5 135 15 110 5 120 5 120 10
Diastolic 70 5 65 10 60 10 70 0 60 10 65 5
Ladies > 19
Pulse 89 g8 137 19 115 (3 89 H 121 8 99 13
Systolic HLS 190 130 0 125 0 110 10 130 15 125 15
Diastolic 70 [0 65 15 65 10 70 15 60 (0 70 10

The blocd pressures in all the groups are within
the normal range with lower resting systolic and
diastolic pressures at the end cf the course. The
blood pressures show a wider pulse pressure both
al the end of the exercise and after one minute of
rest before the commencement of the course. How-
ever, after the course, the pulse pressures recorded
immediately after the cxercise and after onc minute
of rest are smaller at the end cf the training at the
QOutward Bound School. The fluctuation in the
pulse pressures parallel the changes of the pulse re-
covery and show a higher pulse pressure associated
with a higher pulse rate belcre, and a lower pulse
pressure and pulse ratc after the course at the
school.

Physical strength was measuicd by estimation to
grip strength with a dynamometer. The resuits were
very irregular suggesting more the inaccuracy
inhereni in such a method of measurement than any
true change. No conclusion can be drawn and hence
the results are excluded.

COMMENTS

This survey reveals some physical indices of a
selected group of the youth of Singapore. The
average male is taller by 4 inches than the average
female. He is also much heavier in weight. As ex-
pected, the males have a higher haemoglobin
level than the females and this is attributable
partly to the effects of menstruation. The working
men (age > 19 years) are heavies. and have a better
haemoglobin level than all as they probably have a
better nutrition intake.

Inspite of being lighter in weight and smaller in
stature, the fernales have more subcutaneous fat
over the abdcmen, triceps and back. Only the work-
ing class males (age > 19 years) have subcutaneous
fat around the abdomen comparable to the female
groups. The loss of subcutaneous fat seems to
occur most in the abdominal area in this group of
candidates who show an average loss of two pounds
after the course. Although there is some loss of
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subcutaneous lat after the course in the candidates,
there does not seem to be marked average weight
loss. This may be attributable to a gain in protein
and muscle bulk to compensate for the loss of the
fat.

FEV, and FVC only show small increases in
volume and are probably contributed in a smail way
by increased utilization of vital capacity e.g. at
cross-country running and other physical activi-
ties, and in a greater measure to the familiarity
with the use of the McKessons Vitalor machine.
Cardiac axis show no change with the three weeks
course.

The palse and bloed pressure reading before and
after the squatting exercise would vary with the
physical effort and the motivation of the individual
to do the test. Nevertheless, it shows the pulse rate
and pulse pressures varying less widely withasimilar
exercise conducted after the course at the QOutward
Bound School. This can be due to a combination of
better physical fitness with the training at the course,
a familiarity with the test, and even a lesser motiva-
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tion on the part of the candidate to do the test but
the latter two arc likely to be of much less signifi-
cance. These would then contribute to the recording
of a stower pulse rate and a lesser pulse pressure
difference.

[t is quite evident, on seeing the performances
of the candidates at the Qutward Bound School
that it was the individual determination and moti-
vation to achieve success in the various tasks sct
before them by instructors at the Outward Bound
School rather than an improvement of their phy-
sique, which carried the individual candidate
gallantly through the course.
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