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Improving prevalence estimates from health interview surveys by using a
random-forest based multiple imputation to correct for measurement error

healthy all life long

Random-forest multiple imputation proves to be a
method of choice to correct the bias related to self-
reported data in HIS data
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Alll methods provided smaller SE errors than those obtained with clinical
data, except for HC for which RF MI was the only approach to provide
smaller SE

Relying on self-reported (SR) data from Health Interview Surveys often lead to biased prevalence rates of health
conditions and NCD'’s risk factors. Current methods to correct for measurement error related to SR data include
regression calibration (RC) or parametric multiple imputations techniques. This study explore a random-forest based
multiple imputation by chained equations algorithm (RF MI) for using clinical information from the Belgian health
examination survey (BELHES) to improve prevalence estimates of health conditions in the Belgian health interview

Figure 3. BMI distribution using SR, measured and -
adjusted BHIS data.
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~ Besides its ability to handle data with complex interaction or non-linearity, RF
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surveys (BHIS).

Method

~ Health conditions investigated: overweight, obesity, hypertension (HT), hypercholesterolemia (HC).

9439 participants of the 2018 BHIS older than 18 years, of which 1184 participated in the 2018 BELHES
Agreement between SR and measured data: B&A plots, ICC, confusion matrix and Kappa coefficient

RC: Measured health condition ~SR health condition + age + sex + education

Classical & RF MI: imputation of missing clinical values for height, weight, HT and HC for every BHIS participant.
Imputation model based on SR age, sex, education, height, weight, HT and HC. Prevalence assessed in each
completed dataset (10) and results pooled using Rubin’s rule.
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Figure 2. Confusion matrix comparing self-reported and

Figure 1. Bland-Altman plot for analysis of agreement between self- . !
measured high blood pressure and hypercholesterolemia
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Results

Figure 4.

MI does not require to specify an imputation model which is useful to allow
secondary analysts to improve their analysis of SR data by using information
included in the BELHES

Prevalence _estimates of overweight, obesity, hypertension _and

hypercholesterolemia in Belgium using self-reported, measured and adjusted 2018 BHIS

data.
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