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VALIDITY OF A SIMPLE QUESTIONNAIRE TEST FOR PREDICTING MAXIMAL
OXYGEN UPTAKE IN MIDDLE-AGED AND OLDER ADULTS AMONG VARIOUS
EXERCISE GROUPS
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Abstract

Although a self-report questionnaire has already been developed to evaluate maximal oxygen uptake (\'/ozmax) indirectly, it is still
unclear whether it can accurately predict Vozmax, especially in middle-aged and older adults. The purpose of this study was to
compare differences between directly measured Vozmax using a cycle ergometer protocol and \./ozmax predicted by a self-report
questionnaire. One hundred forty subjects (aged 61.3£82) were divided into four groups: control group (group C, n = 33),
walking group (group W, n =37), trekking group (group T, n = 44) and jogging group (group J, n = 26). Vovmax was measured
following an incremental protocol using a Monark cycle ergometer (measured Vozmax) and by a self-report questionnaire
(predicted Vozmax) Pearson correlation coefficients between measured Vozmax and predicted Vozmax were significant in all
groups. However, standard emrors of estimation (SEE) of group J were higher than those reported in previous studies. The
difference in measured Vozmax and predicted Vozmax correlated 51gmﬁcantly with the mean between the measured and predicted
Vozmax in group J. There were significant differences between the measured Vozmax and the predicted Vozrnax in groups T and J.
These results suggest that when the exercise intensity is high, such as in jogging, and consequently when Vozmax 1s high, the self-

report questionnaire method might urderestimate Vo,max.
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Table 1. Anthropometric characteristics of the subjects

All group C group W group T group J
(n=140) (n=33) (‘n=37) (n=44) (n=26).  post-hoc test
mean+SD mean+SD mean+SD mean+SD “mean+SD :
Age (yn) 613 £82 56.8 £ 10.1  65.6 + 4.6 61.0 £79 61.1 £7.1 C<Ww
Height (cm)  159.5 £ 7.6 159.0 £ 64  156.6 £ 8.5 160.4 £6.6 162.5+7.9 W<l
Weight (kg) 595 +9.8 644 £11.3 580 £96 58.0 9.1 56.0 £7.1 . J<C
BMI (kg/m?) '23.3 + 3.1 254 + 3.7 236 £ 27 229 +£25 211 £1.7 J,T<C,I<W

group C = control group; group W = walking group; group T = trekking group; group J = jogging group

Table 2. Measured \./02max and predicted Vozmax in each group.

groupC group W groupT  groupJ
(n=34) (n=37) (n=50) (n=26)

mean+SD  mean+SD meantSD meantSD group measurement - interaction

ANOVA

post-hoc test

Measured Vo,max

(ml/kg/min) 26.7 5.8 26.0+£5.3 340 £5.1 399+97 255** 550t 17211 Cc,W<T<]J
Predicted Vozmax * "
(ml/kg/min) 25.5+5.0 26.7+4.8 29.6 £52%31.9+54 C,W<T,]J

* significantly different (P <0.05) from measured Vozmax
** significant group effect (P <0.05)

T significant measurement effect (P < 0.05)

T 1 significant group X measurement interaction (P < 0.05)
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EDOREEOEEITI C 3 W TH BLO) HTRE
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mlkg/min Tdh-oTz. £7z, Bland & Altman® DFEH HEE
ICBWTHBIRREREH L& 25, JHORIEE B8R
Hasgbhic ®2).
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Measured Vo,max

C group
J group
T group
W group

OxCe

ls‘r"l T T T T T T 'nﬂ(g/rri\
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Predicted Vo,max

Fig. I A scatter diagram describing the relationship
between measured Yo,max and predicted Vo,max -
values in the four groups.
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Table 3. Pearson correlation coefficients and standard errors of
estimation between measured Vo,max and predicted Vo,max.

groupC  groupW pgroupT groupJ
(n=35) (n=43) (n=50) (n=26)
Predicted Voymax g 79% g% 053¢ 0,68
(ml/kg/min)
SEE 427 4.26 458 730
(mV/kg/min)
* significantly correlated (P < 0.05)
SEE = standard errors of estimatioa
group W
ml/kg/min
25 7
20 7
PEEE N
‘5 _L(_:_ o A 1\ Mean +2SD
23 -
a QO
§ S B 5&35 ei QDU- - k -- = 5o s == - Mean
e & -5 7 }
5 g e =
58 -0 O
= ~ Mean - 2SD
BE 5 -
220 ]
225 T T T T T T T ' nlkghnin
1S 20 25 30 .35 40 45 SO
Mean of measured and predicted Vo,max
group J
ml/kg/min
25 A Mean +2SD
20
FE .
.§‘§ 5 4 CTomessmomm s mToes - Mean
o B«
£ 0 -
g9
§ g -5 9 T
& § 10 4 Mean - 2SD
aE 5 |
20 -
25 J— : — T v mb/kg/min

20 25 30 35 40 45 50

Mean of measured and predicted Vo,max

"Fig. 2. Differences in measured and predicted Vo,max against mean values between measured
and predicted Vozmax in the four groups using Bland and Altman method.

Mean difference between the four groups and+ 25D are shown.
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