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Table 3. Correlations between daily energy expenditure measured by the accelerometer and 3DPAR and per day and sex

Groups

Accelerometer vs. 3DPAR correlations

Friday Thursday Saturday

r 95% CI r 95% CI r 95% CI

All 0.56* 0.45–0.68 0.55* 0.42–0.65 0.56* 0.43–0.67
Boys 0.69* 0.56–0.82 0.73* 0.60–0.86 0.67* 0.54–0.80
Girls 0.61* 0.48–0.74 0.60* 0.46–0.72 0.59* 0.43–0.70

3DPAR – 3-Day Physical Activity Recall
* p < 0.001

Discussion

The results provided evidence for moderate valid-
ity of 3DPAR in assessing DEE among children and 
adolescents aged 10–12 years when compared with 
the criterion measurement. DEE values for 3DPAR and 
the accelerometer yielded similar results on Thursday 
and Saturday.

As for the criterion validity, Eklund et al. [39] used 
heart rate for comparisons; nevertheless, they did not 
find any difference between DEE estimated by 3DPAR 
and heart rate in 30 adolescents (15.0 ± 1.0 years of 
age). In this study, the internal consistency presented 
by Cronbach’s alpha values equalled 0.73 for test 
and 0.86 for retest. The results were similar to those 
of 2 different studies [40, 41] that revealed good inter-
nal consistency of measuring DEE.

Regarding reliability, in a study by Sallis et al. [42], 
performed in a sample of 112 adolescents (15–18 years 
old), the 7-Day Physical Activity Recall (7DPAR), 
a physical activity diary similar to 3DPAR, yielded ICC 
of 0.77 (1 week between tests). In another study, Lee 
and Trost [7] assessed the reliability of 3DPAR among 
221 Singaporean adolescents (13–16 years old), achiev-
ing an ICC of 0.90 (8 hours between tests). Pavlidou 
et al. [41] tested 3DPAR reliability in 61 children of 
both sexes (10–11 years old); after 1 week, a retest was 
applied, yielding an ICC of 0.61 for the 3 consecutive 
days. De Farias Júnior [43] evaluated reliability in 
a sample of 45 adolescents aged 15–18 years (16.00 
± 1.28). The test and retest had an interval of 24 hours, 
showing an ICC of 0.84 (95% CI: 0.73–0.91). Argiropou-
lou et al. [44] investigated 3DPAR reliability among 
40 adolescents (13.5 ± 0.8 years old) in 1 week, yield-
ing an ICC of 0.97 (p < 0.001). In the present study, 
3DPAR demonstrated an ICC of 0.70 in 1 week between 
test and retest. Although we measured crude DEE 
(kcal) and the studies cited above determined DEE as 
MET ∙ min–1, total MET, moderate to vigorous physical 
activity (min), and vigorous physical activity (min), the 

reliability remained satisfactory for intra-individual 
assessment and test-retest [5, 45–47].

With reference to the criterion validity, the mean 
Pearson correlation value was 0.58 (p < 0.001), con-
sidered moderate. Studies that validated 3DPAR us-
ing an accelerometer [5, 37, 40, 41, 44–49] or pedom-
eter [7, 40] in children and adolescents found values 
between 0.40 and 0.72, all of them significant. Age 
groups varied between 10 and 18 years of age; how-
ever, it seems that age is not a determinant of 3DPAR 
validation.

In this study, crude predicted DEE of the acceler-
ometer was correlated to DEE predicted by 3DPAR. 
As opposed to the studies that used pedometers (num-
ber of steps) or accelerometers (counts ∙ min–1) as the 
criterion method [46, 47, 50], DEE values predicted 
by our accelerometer are expressed in kilocalories, 
which is obtained by the association of the movement 
with the heart rate. Our hypothesis is that correlating 
measures of the same unit could bring advantages to 
the study on the prediction error of DEE since pedom-
eters and accelerometers need equations to assess DEE 
or it is arbitrarily evaluated as an indirect measure of 
intensity (counts ∙ min–1). Even though, our measures 
are similar to those obtained in the other studies.

Regarding the DEE error between methods for the 
3 days, the mean error is 292 kcal (95% CI ± 495 
kcal ∙ day–1). Our study sub-estimated DEE ∙ day–1. 
Only Argiropoulou et al. [44] assessed crude DEE, 
although no statistical analysis was applied to it. In 
a study conducted by Machado-Rodrigues et al. [48] 
among Portuguese children and adolescents that used 
accelerometers, an error of 0.25 kcal ∙ min–1 (approxi-
mately 360 kcal ∙ day–1) was found. Also, Martínez-
Gómez et al. [47] reported an error of 32 minutes of 
moderate to vigorous physical activity per day. In crude 
values, for a child that weighs 43 kg, the error would be 
151–333 kcal. All the other studies did not present 
a Bland-Altman plot [40, 41, 49]; thus, the prediction 
error was not assessed. Although the mean error value 
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(292 kcal) could be considered small, it is important to 
highlight two problems. First, it is related to the limits 
of agreement. The values could be between –1200 kcal 
and 600 kcal, a wide range of estimates for the bias. 
Second, apparently a bias of approximately 292 kcal 
cannot be considered low for children who have a DEE 
of 1500 kcal.

The present study has some limitations that should 
be addressed in future research. The inclusion of chil-
dren and adolescents within the age range of 10–12 
years might limit the generalization of data. Also, some 
factors could have led to an augmentation of the corre-
lation between methods. One of them is using a spe-
cific compendium for children and adolescents, and 
the other is dividing an hour into 4 blocks of 15 minutes 
since children and adolescents have a higher vari-
ability of activities in a short period. All cited studies 
applied a compendium for adults and the hours were 
divided into 2 blocks of 30 minutes. Even though we 
used different compendiums and divided an hour 
into 4 blocks, it did not seem to influence the results 
since they did not differ from those obtained in other 
studies. As the prediction error of both methods is 
similar to the ones reported in the literature, the error 
could be ascribed to a misunderstanding of the ques-
tionnaire, mainly with reference to intensity. Some 
participants of our study (n = 5) classified an activity as 
intense even performing it for 4 hours. It could explain 
the error between the methods.

Conclusions

3DPAR presented satisfactory reliability and moder-
ate correlations with the criterion measurement in 
children and adolescents aged 10–12 years but with 
a wide range of the limits of agreement. Thereby, despite 
3DPAR being a low-cost method, feasible in large sam-
ples, it should be used with caution for DEE in chil-
dren and adolescents.
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