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“Divide and conquer”: assessing energy expenditure following physical
activity type classification
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University, Maastricht, The Netherlands

TO THE EDITOR: We read with interest the recent paper by
Freedson et al. (3) on a well-conducted study to validate
models for energy expenditure estimation and activity type
identification based on a single Actigraph activity monitor. The
study has great implications for understanding how to deploy
physical activity data to extract relevant information on sub-
jects’ metabolic rate and activity behavior. In this letter we
would like to express and justify our viewpoint on the meth-
odology proposed by Freedson et al. (3) to achieve highly
accurate energy expenditure estimations.

Although Freedson et al. (3) showed that a neural network
provided unbiased MET estimates with a relatively low root
mean squared error, the presented accuracy was similar to that
obtained when the Crouter MET prediction equation (2) was
applied to the same dataset. The Crouter method uses a simple
thresholds-based classification scheme to distinguish between
sedentary, lifestyle, and ambulatory activities, and for each
activity group a certain linear equation converts activity counts
to MET. Thus a simpler and more interpretable model offered
a comparable MET estimation error to that obtained with the
neural network. This is in line with the findings of a few recent
studies showing the advantage of combining physical activity
recognition to type-specific MET prediction equations for
improving energy expenditure estimates (1, 4).

The activity classification method proposed by Freedson et
al. (3) was developed to distinguish between household, am-
bulatory, and sport activities, but the outcome of the classifi-
cation process was disregarded during the prediction of energy
expenditure. In the paper, Freedson and colleagues express
their concern about the reproducibility of the neural network
MET estimation error for activities not included in the training
dataset. This certainly represents a strong limitation of the
proposed method, as it is highly impractical to gather data on
body movement and energy expenditure for the majority of the
human occupations that could occur in daily life. A more

feasible alternative is represented by combining activity clas-
sification with activity-type specific estimations of energy
expenditure, according to a “divide and conquer” strategy.
Indeed, even complex and heterogeneous human occupations,
often not considered in the development phase of a MET
estimation model, could be divided and simplified as a series of
basic movement, e.g. maintaining posture, ambulation, moving
limbs. In this way, a system able to identify those basic activity
types can break down the complexity and nonlinearity of the
energy expenditure prediction problem. Thus once the relation-
ship between basic activity types and energy expenditure is
known, the prediction of the metabolic cost for the majority of
the daily occupations can be achieved using activity classifi-
cation and movement-specific MET estimates.

In conclusion, the neural network method failed to achieve
substantial improvement in the assessment of energy expendi-
ture because of the inability to predict MET for activity types
not included in the dataset used to generate the model. Further
steps toward achieving accurate MET estimations should be
directed according to a “divide and conquer” strategy at com-
bining activity classification and type-specific estimates of
metabolic expenditure using accelerometer data.
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