
Contribution of Natural
Language Processing

in Predicting
Rehospitalization Risk

To the Editor:

Greenwald et al1 propose using
free text in patient records to estimate
hospital readmission risk. They use ex-
pert knowledge to identify 35 groups of
phrases indicative of 30-day rehospital-
ization, and use 16 of these in logistic
regression. We believe the use of natural
language processing (NLP) for predict-
ing rehospitalization is an interesting
approach, and provide suggestions to
improve the model.

NLP METHODS
The proposed terms are all n-grams
(nr4) and therefore a subset of simpler
bag-of-words,2 which can be extracted
with lighter expert workload. Grouping
terms to create variables can be done
automatically using topic modeling.3

Taking context into account and nor-
malizing abbreviations and word var-
iants, as discussed by the authors, can
be done using common-off-the-shelf
software such as cTAKES.4 Graph
modeling is another document repre-
sentation for classification that has been
shown to have good interpretability by
experts.5

COLLINEARITY
The distortion of the coefficients in
table 3 and the modest improvements
over the baseline suggest that the
variables may share the same informa-
tion. The Pearson correlation coeffi-
cients of all variables would help
determine whether this is the case.

MODEL EVALUATION
Another concern is that the proposed
method is only compared with a base-
line of prior hospitalizations. To eval-
uate the added value of the proposed
variables, a stronger baseline could use
all available structured data in the
patient records that have been shown
to have predictive value, that is, age,
sex, comorbidity index.6 This also
contributes to measuring the true effect
of the proposed variables when adjust-
ing for potential confounders.

CONCLUSIONS
The study of rehospitalization risks presents
an excellent opportunity to assess the
contribution of NLP to predicting important
clinical outcomes. With this letter we want
to encourage a more thorough evaluation of
NLP methods toward this goal.
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