m Physical Fitness Association of Hong Kong, China

Academic Year of 2007/2008
A Pilot Study of Using Bioelectrical Impedance Analysis and
Inclined Pull-up Test among Students

Abstract

Objectives:

The aims of the study were to validate several commonly used bioelectrical
impedance analysis (BIA) scales in measuring percent body fat (% body fat) and the
inclined pull up test (IPU) in measuring muscular strength, and to produce relevant
norms for the validated physical tests.

Methods:

Validation study: 430 students (M=232; F=198) aged from 7 to 21 were recruited
from one primary and one secondary school (P2, P4, P6, S2, S4 and S6). Their % body
fat were estimated by 2 to 4 BIA scales of different brand names and two different
skinfold equations which used biceps, triceps, subscapular, suprailiac and calf
skinfold measurements as variables. IPU, handgrip (for primary school students only)
and push up (for secondary school students only) performance were measured. All
tests were performed by well trained fitness testers.

Normative study: 1,809 students (M=907; F=902) aged from 6 to 20 were recruited
from five primary and five secondary schools (P1 to, P6, S1 to S4 and S6) respectively.
Their % body fat was measured by the specified BIA scale and IPU performance was
recorded.

Results:

Validation study: The % body fat estimated from the BIA scales being tested in the
study was highly correlated with sum of skinfolds (0.76 to 0.89) and moderately high
with Johnston et al. (1988) and Slaughter et al (1988) fat percentage prediction
equations (0.60 to 0.88). Female had a higher correlation coefficient than male. IPU
showed a low correlation with handgrip (r = 0.27, p< 0.01 for male, r = 0.03 for
female) and moderate correlation with push up performance (r = 0.58, p <0.01 for
male, r = 0.50 for female, p <0.01).

Normative study: Normative tables with height, weight, % body fat and IPU

performance at 3™, 10", 25" 50" 75™ 90™ and 97™ percentiles were produced
according to gender and di ff erdelpy16,12ge gr ou
and =18) .

Conclusions:

BI'A scales should be one of the suitable
composition. IPU test should be an unigue muscular strength test which is targeted

to another muscle group when comparing to traditional handgrip and push up tests.
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Academic Year of 2008/2009
A Pilot Study of Aerobic Capacity and
Body Composition Tests for Students

Abstract
Objectives:

The study was divided into two parts: (1) body composition measure; (2)

aerobic capacity measure.

In the first part, using hydrometry and Bodpod methods as criterion, the validity
of skinfold measurement and Bioelectrical Impedance Analysis (BIA) in estimating %
body fat of local school children in Hong Kong was evaluated.

In the second part, the correlation between the aerobic capacity measures
derived from 15-meter Progressive Aerobic Cardiovascular Endurance Run (15m
PACER) and 9-minute (for students of 9 years old or above) or 6-minute (for students
less than 9 years old) Run/Walk Test was investigated. In addition, norm-tables for
the 15m PACER were established according to age and gender.

Methods:

In the first part of the study, a heterogeneous sample including 244 students in
both gender with wide range of age, and body size was recruited. Body composition
measurements including height, weight, BMI, skinfolds, waist and arm circumference
of participants were obtained. Estimated % body fat from skinfolds and BIA scale was
also collected. In addition, criterion measure of body density was measured using
hydrometry and plephysmography (Bodpod) methods. After elimination of
incomplete measures and invalid data, there was 191 data included in the analysis.

In the second part of the study, 411 participants (184 male; 227 female) aged
from 7 to 20 were recruited from three primary and one secondary schools (P2, P4,
P6, S2, S4 & S6) participated in the validation phase. Each student was tested on 15m
PACER and 9-minute or 6-minute Run/Walk Test in groups of four. Correlation
between the two different measures was assessed. Then 1936 participants (929
male; 1007 female) aged from 7 to 21 were recruited from eight primary and five
secondary schools (P2, P4, P6, S2, S4 & S6) for the normative study of the 15m
PACER. The number of laps completed in 15m PACER was recorded for generating
the norm-tables according to age and gender.

Results:

Results showed that when criterion % body fat from hydrometry was used, the
skinfold (Slaughter equation) and BIA vyielded similar prediction strength and
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accuracy in % body fat estimation. Although the skinfold (Slaughter equation) and
BIA shared more than half of the criterion % body fat variance, the SEE was
considerable large (~6%). Regression analyses found that the modified skinfold
equations, which included age, weight and sum of triceps and calf skinfolds,
improved the prediction strength and accuracy when compared with that estimated
from skinfold (Slaughter equation) or BIA method.

Besides, results in the study showed that the performance of 15m PACER (in lap)
was highly correlated with the performance (in meter) of 9-minute or 6-minute
Run/Walk Test (r=0.82). As a result, normative tables with lap number of the 15m
PACER at the 3", 5, 10", 20", 25", 30™, 40", 50™, 60", 70", 75", 80", 90, 95"
and 97" percentiles were produced according to age (< 7 , 8, 9, 10,
16, 17 and =218) and gender (boys an

Conclusion:

Since BIA and skinfold method yield similar prediction strength and accuracy
in estimating % body fat, BIA could be considered an alternative method of
estimating % body fat for school students in Hong Kong when skinfold method is not
available. At the same time, due to the high correction between the 15-meter
PACER test and the 9- or 6-minute Run/Walk test in groups of four, the 15m PACER
test could be an effective option for evaluating cardio-respiratory fitness of school
students in Hong Kong.



% Physical Fitness Association of Hong Kong, China

2008/200
() () .
(BIA) .
(15m PACER) ( ) ( )
244 s .
BIA .
191 .
411 (184 227 7
20 ) J J J J
. 1936 (929
1007 7 21 ) s
( Slaughter equation,
1988) BIA .
(Slaughter equation) BIA
SEE (~6%), s
Slaughter



M Physical Fitness Association of Hong Kong, China

(r=0.82) (v, 8,9, 10, 11, 12, 13,
14, 15, 1617,018) ( s s )
)X
BIA
BIA
15

15



M Physical Fitness Association of Hong Kong, China

Testing Equipment Used in the Pilot Studies

BIA Scales
-
Tanita BC 536 Tanita UM 070
OTO bodycare WS-005 Terraillon TF X60

The above scales were bought in the local markets and their prices were
ranged from HK$400 to HK$900.
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Skinfold Caliper:

- oy

Harpenden skinfold caliper
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Inclined Pull Up Set:

1. Measurements

\%

160cm (L) between bases of 2 T shaped frames, 95cm (W), and allow for
variable height, 50mm wide

2. Support Frames & Rod Bracket

V  Consists of two T shaped frames, 95cm for both sides, made of 3.8cm (dia),
0.3cm thick M.S. pipe with 5 through holes for adjustable height
V  Top of each frame is to be fixed with a tubular brackets as a bar holder
V  The 8 mm (dia) rod bracket (attached to the support frame) is to allow for
the support of 18 mm (dia) PVC rod with rubber studs at two ends
3. Bar Holder
V  Chrome steel for holding the bar, drilled with a hole to allow a 8 mm (dia)
tightening knob (spring type) of appropriate length (for tightening) to be
inserted through one side of the bar firmly
V  The bar measurement are 160 cm (L) x 20mm (dia) x 2 mm thickness
stainless tubular steel (anti-slip grip) scaled at one end to allow the
aluminum pipe to be inserted inside the pipe n the other end
4.  Finish
V' Frames to be applied with one coat of rust resistant primer and two coats of

finishing paint with choice of colour (grayish black)

V  All permanent joints are to be fully welded.

The above inclined pull up set was imported directly from an overseas company:

Hong Seng Sports Industries Pte Ltd.
Tel: (65) 62843434
Email: hongseng@singnet.com.sg



