Response to Reviews

We would like to sincerely thank the reviewers for their constructive feedback to our manuscript.
We address their comments point by point as follows:

Reviewer #1: The authors first conducted the secondary-data analyses based on selected
variables from the NHANES (2003 ~ 2014) dataset, such as: demographic, physical
examination, RXD, and insurance status to figure out the association between obesity status and
usage of prescription drugs. Then, machine learning models have been utilized to predict the
usage of prescription drugs for people with different backgrounds.

It is a good idea to develop a machine learning model based on the findings from a national-wide
survey dataset. And here are my comments:

1. Please give reference for cut-off value on BMI and age (line: 84) and type of drugs on RXDs
(line: 85).

Response: We added the references to the cut-off value on BMI and age. Note that we only
included adult samples in this study. In this study, because the goal was to analyze the RXD use,
we had to make sure that there is reported drug use information (no empty value for drug use) for
these samples.

2. Please give a clear description of the variables that have been used from NHANES. For
example: does RXD represent the question (RXDUSE): ““ have you taken or used any
prescription medicines in the past month?”” And what is DS corresponding to the variables in
NHANES?

Response: A new Table S1 has been added to the Supplementary Materials to give the clear
description of the variables used in NHANES.

3. Since the average standard for annual income across states is different, please use the Poverty
Income Ratio instead of Household Income, then run the regression and machine learning model
to see if the conclusion (line: 167-168) still stands.

Response: We extracted the PIR (poverty income ratio) from NHANES and re-ran both the
regression and machine learning models using the PIR in place of the annual household income.

4. Line 51: “must”. Please give a reference if the author considers obese people must take RXDs
to manage these conditions. Otherwise, without any disease symptoms, lifestyle changes, such as
increasing the physics activities, dietary changes are more likely to be given by the clinic
Doctors.



Response: We revised this sentence as “Many of these conditions require pharmaceutical
intervention as part of the treatment plan and individuals with obesity often use RXDs to manage
these conditions.”

5. Line 85: 1937/32 is the unweighted sample size for respondents, however, in Table 1, the
weighted sample sizes are given. So please be consistent. I would suggest using the unweighted
sample size in Table 1 to describe the basic characteristics of the study population.

Response: Table 1 has been updated to include both the weighted and unweighted sample size.
6. The quality of Figure 2 needs to be improved.

Response: High-resolution figure can be downloaded from the PDF file.

7. Line 79: please consider citing more recent work, since the plural “studies” is used.
Response: We have added more recent work using NHANES.
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Reviewer #2: This study of using National Health and Nutrition Examination Survey
(NHANES) data to assess the use of prescription drugs in obese respondents is very interesting,
but there are still some concerns for this study, which are shown below.

1. What’s the purpose and importance (or impact) to predict an individual’s likelihood of using
any RXD or DS, instead of specific RXD or DS? In other words, how would clinicians and
patients benefit from the high or low likelihoods of using any RXD or DS, as the possibility of
needing any RXD or DS instead of specific RXD or DS does not deliver clear information for
both clinicians and patients. In addition, since NHANES data also provide detailed specific types
for DS, why did the authors only report the specific types of RXD, but not specific types for DS?

Response: We have changed the predictions to classifications. This can assist in informing both
the patient and the practitioner about the likelihood of using RXDs based on demographics and
BMLI. Previous cited work covers the specifics of DS use in the population. The other reviewer
commended us to use machine learning to classify DS and RXD use (“It is a good idea to
develop a machine learning model based on the findings from a national-wide survey dataset.”)
We revised the paper to justify the importance of classifying the likelihood of using RXD or DS
as: “For example, diagnostic information, out-of-pocket costs, and RXD coverage information
may provide valuable additional information for understanding these relationships. Validated
models of RXD and DS use would provide valuable information that may inform patient
education. Further, physicians and other health care providers may be able to use this
information to better understand patient trends and to make informed prescribing decisions. In
particular, health care providers may benefit from being able to characterize individuals most
likely to use DS, as these may go unreported otherwise.”

2. The NHANES data may not be an appropriate data for prediction purpose. As the NHANES is
a cross-section survey data, we do not know whether the outcome of using any RXD or DS was
before or after the obesity status. In this case, if most individuals already had RXD or DS before
the obesity, the prediction model constructed based on the predictors that obtained after the
outcome (using RXD or DS) will not provide valid prediction performance to apply for in the
real-world settings.

Response: We have changed the predictions to classifications. Hence, we are not trying to
predict RXD use but classify where someone is compared to others in the same group. We do not
go into the causality of taking specific medications in this paper or how long someone has taken
a specific RXD. We do mention that the use of specific RXD may be the result of being obese or
may be the cause of increased weight gain leading to obesity.



3. As mentioned by authors, the most recent release of NHANES survey cycle is from 2017-
2018, then why did this study only use the data from 2003-2014, excluding 2015-2018? In
addition, one published study by Randhawa etc. also used NHANES data from 1988-2012 to
examine the medication use by body mass index and age. Compared with Randhawa’s study,
what new information and scientific findings could be added and need to be discussed?

Response: Randhawa et al. looked at changes in medication use over time (1988-2012) to see if
obesity or age were factors. They focused significantly on the different drug categories. They
focused more on the causality of the increase in RXD usage from 1988 to 2012. We used the
data collectively instead of based on collection cycle. We examined multiple factors beyond just
age and obesity status. While we touch on the different categories, overall, that was not the focus
of the study. We did not seek to address the cause of the increase in RXD use, we were more
interested in the comparison of the control group versus the non-control group over the different
variables and the connection to the use of DS.

4. The methods section lacks many details. For example, how did this study identify the use of
specific RXD types, DS use, BMI results, demographic and insurance information from
NHANES data?

Response: A table indicating what fields from NHANES were used has been added to the
Supplementary Materials Table S1.

5. The authors mentioned that they performed two separate logistic regression analyses, but in
the paper, only the results from the second logistic regression were shown in table 3. The results
from the first logistic regression may need to be added in the supplementary materials.

Response: The result of the first regression can be found in Table S2 and Table S3 in the
supplementary material. The result of the second regression can be found in Table 3 in the main
text.

6. Result section, in table one, the authors only provided the weighted data, what about the
unweighted raw sample size?

Response: Table 1 has been updated to include both the weighted and unweighted amounts.

7. Result section, lines 145-148, “the decrease in usage by obese individuals in the 75+ group
may, in part, reflect the potential mixed effects of obesity in old age, where those with a high
BMI have a lower mortality...” It is hard to understand this statement for the relationship
between the lower mortality and decreased CVD drugs as well as metabolic agents. If the authors
meant older patients with high BMI were less likely to develop CVD or other diseases to have
better survival, then how to explain increased trend of RXD and DS use was observed in Figure
2c¢ where high BMI (>30) had clearly higher counts of RXD or DS?



Response: This section has been revised as “(In Results Section Page 10) The decrease in usage
by obese individuals in the 75+ group may, in part, reflect the potential mixed effects of obesity
in old age. Studies indicate that higher than normal BMI can have a lower mortality in the 75+
age group, though this is dependent on many other variables.’’=° ....... (In Discussion Section
Page 18) The reason why the RDX usage decreases by obese individuals in the 75+ group may
be that individuals whose obesity was associated with CVD earlier in life may have higher
mortality rates. Another possibility is that higher BMI in older age may be protective, as
previous research has suggested. Regardless, our findings further highlight that BMI is not as
useful of a health parameter in older adults as it is in young and middle-aged adults, which is

consistent with previous research.*’”

8. Result section, lines 201-202, the largest maximum number of DS used seems among people
with BMI from 23-27 kg/m2, not 18 to 22 kg/m2 based on Figure 2c.

Response: According to the raw data, the largest maximum number of DS used is among people
with BMI from 18-22 kg/m2.



