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SUBPROJECT REDDIT ANALYSIS  

Search term reduction analysis on 
Reddit data - Epidemico and Uppsala 
Monitoring Centre joint subproject in 
WEB-RADR WP2b  
 

Reddit is a social media web site that in this study is being monitored for 
pharmacovigilance purposes. A Reddit post is selected for further analysis if any 
sequence of words matches a medical product in a list of search terms. However, 
some search terms return mostly non-relevant posts due to ambiguous meanings 
(e.g. the product “today”). The cost to perform searches is related to the number 
of product names in the list of search terms and the amount of posts being 
returned. It is therefore important that the list of search terms return mostly 
relevant posts, i.e. containing actual mentions of medicines. 

This report presents and evaluates a cost effective methodology to reduce the 
list of medical product names when selecting posts without significantly reducing 
the yield of useful posts.  

Our method assigns a probability prediction score to each product name in the 
original list of search terms by applying a method previously developed for 
medication named entity recognition in social media, NERd-Twitter. It was 
evaluated on 1,069 medical product mentions, selected when monitoring 5 
substances (levetiracetam, methylphenidate, terbinafine, zolpidem and insulin 
glargine). The original list of search terms contained 85 medicinal product names 
with mentions in the dataset.  

Selecting and using only product names with a probability prediction score 
exceeding 0.5 as search terms would yield the following benefits: 

 number of search terms decreased by 67% 

 number of extracted mentions decreased by 78% 

 proportion of relevant hits increased from 21.4% to 98.6%, losing only 
0.9% relevant mentions 
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Introduction 
Epidemico has, among other things, been engaged by the 

WEB-RADR consortium to collect social media posts that 

refer to a pre-determined list of products in order to evaluate 

the potential of social media for pharmacovigilance. 

According to Epidemico’s processes, social media data are 

acquired based on medical product search terms. In order to 

collect the most data possible, it is therefore necessary to use 

a broad list of search terms that accounts for a wide range of 

medical product name variations; however, due to the nature 

of social media discussions, this list must also exclude 

medical product names that are common words or personal 

names in order to yield a high signal-to-noise ratio.  

The WHO Drug Dictionary provides a comprehensive 

database of medical product names with thousands of 

variations, including global trade names, to facilitate the 

identification of drug names in clinical, spontaneous, and 

observational data during drug safety analysis. Given its size, 

the dictionary could be a valuable asset in social media 

mining for drug safety, but may be difficult to use in its 

entirety when applied to noisy data sources such as social 

media. Therefore it would be advantageous to develop a 

method to assess which search terms yield the most 

promising number of posts from social media data sources.  

Uppsala Monitoring Centre (UMC) have previously 

developed an algorithm, ‘NERd-spontaneous reports’, for 

named entity recognition of medical product name mentions 

in spontaneous report narratives. In the WEB-RADR 

consortium this algorithm has been adapted to analysis of 

Twitter posts, resulting in the adapted ‘NERd-Twitter’ 

algorithm. NERd-Twitter uses dictionary lookup based on the 

WHO Drug Dictionary, overlap resolution and word sense 

disambiguation. The disambiguation uses non context 

dependent features in order to compute a probability that a 

word matching a dictionary hit actually refers to a medical 

product name. 

Reddit is an open source online community, consisting of 

theme forums, called “subreddits”, which launched in June 

2005. During December 2015 Reddit had 7.9B page views 

from over 234 million unique visitors from 217 different 

countries.1 A Reddit volunteer recently released a canonical 

capture of Reddit data from October 2007 to May 2015 

(Reddit 07-15 dataset). This dataset contains 200 million 

parent posts and 1.7 billion comments posted in public 

subreddits. The data have been made publicly available and 

consolidated into a searchable form that can be downloaded 

or accessed via Google BigQuery.2  

 

The purpose of this study is to develop a methodology that 

supports the selection of a subset of medical product names 

to be used as search terms when retrieving data from social 

media by taking cost/benefit of individual search terms in 

consideration, and secondly to evaluate the accuracy of that 

method by applying it to Reddit data.  

Method 
The general idea is to estimate the number of relevant posts 

and noisy posts as a function of the set of search terms 

applied, in order to accomplish a rational selection of search 

terms. This analysis is done for all medical product names 

that contain a particular substance. This will allow the 

researcher to select what terms to include by considering 

how many relevant reports that is required, and weigh that 

against the expected cost as a number of noisy posts. A post 

will in this study be defined as “relevant” if it is clearly 

referring to a medical product, regardless of the nature of the 

discussion. The post does not need to describe a personal 

experience with the medical product or an adverse event.  

The data used in this study comes from the Reddit 07-15 

dataset, and is for convenience reasons limited to messages 

and comments from April 2015 (Reddit 05/15 dataset). This 

subset contains 2.7 million parent posts and 4.6 million 

comments. 

Five substances were investigated; levetiracetam, 

methylphenidate, terbinafine, zolpidem and insulin glargine. 

All the medical product names in WHO Drug Dictionary 

containing these substances (as the only ingredient) was 

extracted, resulting in a drug lookup dictionary of 1 138 

entries. Running the drug lookup dictionary on the Reddit 

05/15 dataset revealed that 85 of the product names were 

mentioned at least once, the total number of hits were 7 151. 

A subset of the 7 151 mentions was sampled in order to 

manually annotate the hits as “relevant” (the term is used as 

an actual medical product name mention) or “noise” (the 

term is used in an ambiguous meaning). The sampling was 

performed taking all mentions of each product name up till a 

threshold of 50. If less than 50 mentions existed for a product 

name, all were sampled; if more than 50 mentions existed, 50 

randomly chosen mentions were sampled. This resulted in a 

dataset with 1069 medical product name mentions. The 

dataset was gold standard annotated by two pharmacists 

independently. Inconsistencies between the two annotations 

were discussed and a final gold annotation was decided. Each 

mention became marked as “relevant” or “noise”.

                                                           
1 https://www.reddit.com/about 

2 https://bigquery.cloud.google.com/table/fh-

bigquery:reddit_comments.2015_05  

 

 



Uppsala Monitoring Centre (UMC) 

Box 1051, SE-751 40 Uppsala, Sweden 

Tel: +46 18-65 60 60 www.who-umc.org 3(10) 

 

Table 1: The investigated substances and their representation in the Reddit 05/15 dataset. 

The NERd-Twitter disambiguation algorithm is based on 

logistic regression and produces a probability (p). The 

probability states how likely it is that the term is actually 

referring to a medical product name, and is not used in an 

ambiguous sense. NERd-Twitter was applied to the 85 

medical product names from WHO Drug Dictionary that 

were mentioned in the Reddit 05/15 dataset, so that each 

name received a probability of that name being relevant or 

noise.  

For each product name, the number of relevant posts was 

estimated by multiplying the probability of that term 

obtained from NERd-Twitter with the total number of 

mentions of the search term in the Reddit 05/15 dataset. The 

product names should then be analyzed in the context of all 

product names for a certain substance. 

In order for the method described above to be valid, the 

NERd-Twitter algorithm performance needs to be reflecting 

the real situation of relevant and noise. The gold standard 

annotated dataset was used to investigate the performance 

and validity of the algorithm. 

Result 
The NERd-Twitter algorithm performance, in relation to the 

gold standard classification, is shown in Figure 1. It turns out 

that while the algorithm predicts a more continuous scale in 

signal-to-noise ratio (quota between relevant post with actual 

medical product name mentions and noise), the reality is 

more bisectional. The indication of a “mostly relevant” versus 

“mostly noisy” term is very well predicted by the NERd-

Twitter algorithm, with just a few exceptions; if a threshold of 

0.5 is chosen 79 names are correctly classified (27 as mostly 

relevant and 52 as mostly noisy) and only 6 are erroneously 

classified.  This corresponds to a precision of 0.96 and recall 

of 0.84.

 

 
Figure 1: Performance of NERd-Twitter. A table with all the medical products and the corresponding values is presented in 

Appendix A. 

 

# unique medical 

product names in 

WHO Drug Dictionary 

# product names 

mentioned in Reddit 

05/15 dataset 

# mentions of any of 

the product names in 

Reddit 05/15 dataset 

# mentions annotated 

levetiracetam 260 12 1 036 178 

methylphenidate 89 19 1 264 277 

terbinafine 522 30 744 238 

zolpidem 250 22 4 053 322 

insulin glargine 17 2 54 54 

Total 1 138 85 7 151 1 069 
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The result of running all medical product names of each of 

the five substances investigated (levetiracetam, 

methylphenidate, terbinafine, zolpidem and insulin glargine) 

through the NERd-Twitter algorithm is presented below in 

Figure 2-6. The algorithm output probability for each product 

name is used to calculate to predicted number of relevant 

respectively irrelevant (noisy) hits when applied to the Reddit 

05/15 dataset. 

 

 
Figure 2: NERd-Twitter prediction on all medical product names for substance levetiracetam. 

 
Figure 3: NERd-Twitter prediction on all medical product names for substance methylphenidate. 
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Figure 4: NERd-Twitter prediction on all medical product names for substance terbinafine. 

 
Figure 5: NERd-Twitter prediction on all medical product names for substance zolpeidem. 
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Figure 6: NERd-Twitter prediction on all medical product names for substance insulin glargine. 

Discussion 
This study demonstrates that it is possible make a cost 

effective reduction of search terms when retrieving Reddit 

posts, reducing non-relevant posts significantly without 

losing too much relevant information, by applying the NERd-

Twitter algorithm on each search term.  

With the substances selected in this study, of the 

corresponding 85 medical product names mentioned in the 

Reddit 05/15 dataset, 6 erroneous classifications would have 

been made. In this case, applied to the Reddit 05/15 dataset, 

this would have resulted in 1 missed hit for levetiracetam 

(1.4% of all relevant mentions), 3 missed for methylphenidate 

(0.3%), 8 missed for terbinafine (34.8%), 1 missed for 

zolpidem (0.4%) and none missed for insulin glargine (0.0% 

of all relevant mentions). Additionally, the faulty 

classifications would have added 7 irrelevant hits to 

zolpidem, decreasing the signal-to-noise-ratio from 0.95 to 

0.92. 

The algorithm used is trained on Twitter data. It is possible 

that the result would have been even better if the algorithm 

was trained on the same kind of data as the dataset, Reddit or 

possibly other forum data. 

Conclusion 
The NERd-Twitter prediction (Figure 2-6) serves as a decision 

support tool to select product names to include as search 

terms by considering how many relevant reports that is 

required, and weigh that against the expected cost as a 

number of noisy posts.  According to the results above, one 

simple way to determine a principle on how to select search 

terms would be to select all product names with NERd-

Twitter probability prediction score above 0.5. This will result 

in a preferred set of search terms that gives high relevance 

and minimal noise, with a precision of 0.96 and recall of 0.84 

for the dataset used. For the substances in this study this 

would mean to use the medical product names stated below 

as search terms. The number of search terms would then be 

reduced from 85 to 28, a reduction by 67%.  

Levetiracetam: Keppra, Levetiracetam 

Methylphenidate: Ritalin, Concerta, Daytrana, 

Methylphenidate hcl, Methylphenidate, Medikinet, 

Equasym, Ritaline, Metadate cd, Biphentin, Pms-

methylphenidate, Metadate, Ritalina, Methylphenidate 

sandoz, Apo-methylphenidate 

Terbinafine: Lamisil, Terbinafine, Terbinafin, Terbinafine a 

Zolpidem: Stilnox, Ambien, Ambien cr, Zolpidem, 

Intermezzo 

Insulin glargine: Lantus, Insulin glargine 

Assuming that the signal-to-noise ratio for each medical 

product name is proportional to the gold standard annotated 

sample throughout the whole dataset, applying all product 

names as search terms to the Reddit 05/15 dataset would have 

resulted in 7 151 hits whereof only 21.4% relevant. Applying 

only the 28 product names above as search terms would have 

resulted in 1 538 hits, a reduction with 78%, whereof 98.6% 

relevant, as shown in the table below.
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Product names with a NERd-Twitter probability 

prediction score above 0.5 used as search terms 

All product names used as search 

terms 

 
# search 

terms 
# hits % relevant 

relevant 

mentions lost 

# search 

terms 
# hits % relevant 

levetiracetam 2 74 98.2% 1 (1.4%) 12 1036 7.1% 

methylphenidate 15 1 135 100.0% 3 (0.3%) 19 1264 90.1% 

terbinafine 4 15 100.0% 8 (34.8%) 30 744 3.1% 

zolpidem 5 260 92.1% 1 (0.4%) 22 4053 5.9% 

insulin glargine 2 54 100.0% 0 (0.0%) 2 54 100% 

Total: 28 1 538 98.6% 13 (0.9%) 85 7151 21.4% 

Table 2: Result when applying a search on the Reddit 05/15 dataset, under the assumption that the signal-to-noise ratio for each 
medical product name is proportional to the gold standard annotated sample throughout the whole dataset. 
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Appendix A  
-  Performance of NERd-Twitter for each medical  
  product (table) 
 

 
 

 

Medical product name 
NERd-Twitter signal-
to-noise prediction 

Annotated signal-
to-noise result 

Classification 
# mentions  

(# annotated mentions) 

lantus 0.98 1.00 True Positive 47 (47) 

lamisil 0.96 1.00 True Positive 6 (6) 

keppra 0.96 0.98 True Positive 68 (50) 

ritalin 0.95 1.00 True Positive 603 (50) 

stilnox 0.95 1.00 True Positive 2 (2) 

concerta 0.94 1.00 True Positive 334 (50) 

insulin glargine 0.94 1.00 True Positive 7 (7) 

ambien 0.97 0.94 True Positive 266 (50) 

daytrana 0.93 1.00 True Positive 6 (6) 

levetiracetam 0.92 1.00 True Positive 6 (6) 

methylphenidate hcl 0.91 1.00 True Positive 2 (2) 

ambien cr 0.90 1.00 True Positive 2 (2) 

zolpidem 0.88 1.00 True Positive 23 (23) 

methylphenidate 0.87 1.00 True Positive 175 (50) 

medikinet 0.82 1.00 True Positive 1 (1) 

equasym 0.81 1.00 True Positive 1 (1) 

terbinafine 0.78 1.00 True Positive 5 (5) 

terbinafin 0.77 1.00 True Positive 1 (1) 

ritaline 0.76 1.00 True Positive 1 (1) 

metadate cd 0.76 1.00 True Positive 1 (1) 

biphentin 0.68 1.00 True Positive 5 (5) 

pms-methylphenidate 0.65 1.00 True Positive 1 (1) 

metadate 0.64 1.00 True Positive 2 (2) 

ritalina 0.58 1.00 True Positive 1 (1) 

methylphenidate sandoz 0.58 1.00 True Positive 1 (1) 

apo-methylphenidate 0.58 1.00 True Positive 1 (1) 

terbinafine a 0.51 1.00 True Positive 3 (3) 

tiram 0.47 0.00 True Negative 2 (2) 

somit 0.44 0.00 True Negative 49 (49) 

terpin 0.44 0.00 True Negative 1 (1) 

daskyl 0.41 0.00 True Negative 1 (1) 

attenta 0.37 0.00 True Negative 1 (1) 

somno 0.35 0.00 True Negative 4 (4) 

kelger 0.33 0.00 True Negative 3 (3) 

lunata 0.33 0.00 True Negative 1 (1) 
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Medical product name 
NERd-Twitter signal-
to-noise prediction 

Annotated signal-
to-noise result 

Classification 
# mentions  

(# annotated mentions) 

trico 0.31 0.00 True Negative 2 (2) 

nocte 0.28 0.00 True Negative 3 (3) 

terminus 0.24 0.00 True Negative 403 (50) 

viras 0.24 0.00 True Negative 1 (1) 

zabel 0.24 0.00 True Negative 1 (1) 

zelta 0.24 0.00 True Negative 4 (4) 

stella 0.22 0.00 True Negative 341 (50) 

a.m.s 0.19 0.00 True Negative 7 (7) 

af-ter 0.19 0.00 True Negative 1 (1) 

b-fine 0.19 0.00 True Negative 1 (1) 

counter fungus 0.19 0.00 True Negative 1 (1) 

cutis 0.19 0.00 True Negative 3 (3) 

damixan 0.19 0.00 True Negative 1 (1) 

durnit 0.19 0.00 True Negative 2 (2) 

elem 0.19 0.00 True Negative 73 (50) 

episk 0.19 0.00 True Negative 3 (3) 

finex 0.19 0.00 True Negative 5 (5) 

funge 0.19 0.00 True Negative 2 (2) 

kew 0.19 0.00 True Negative 17 (17) 

kredit 0.19 0.00 True Negative 5 (5) 

laurak 0.19 0.00 True Negative 2 (2) 

lavina 0.19 0.00 True Negative 1 (1) 

lev 0.19 0.00 True Negative 155 (50) 

levit 0.19 0.00 True Negative 2 (2) 

lomi 0.19 0.00 True Negative 1 (1) 

medisil 0.19 0.00 True Negative 3 (3) 

mfd 0.19 0.00 True Negative 52 (50) 

nasen 0.19 0.00 True Negative 1 (1) 

nidra 0.19 0.00 True Negative 4 (4) 

polsen 0.19 0.00 True Negative 1 (1) 

serina 0.19 0.00 True Negative 12 (12) 

sove 0.19 0.00 True Negative 9 (9) 

symetra 0.19 0.00 True Negative 2 (2) 

tallis 0.19 0.00 True Negative 14 (14) 

terby 0.19 0.00 True Negative 1 (1) 

yuga 0.19 0.00 True Negative 25 (25) 

zolman 0.19 0.00 True Negative 2 (2) 

zolt 0.19 0.00 True Negative 7 (7) 

siesta 0.10 0.00 True Negative 56 (50) 

tbf 0.06 0.00 True Negative 203 (50) 

levi 0.05 0.00 True Negative 785 (50) 

dem 0.01 0.00 True Negative 3268 (50) 

le tan 0.01 0.00 True Negative 3 (3) 

b fine 0.00 0.00 True Negative 12 (12) 
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Medical product name 
NERd-Twitter signal-
to-noise prediction 

Annotated signal-
to-noise result 

Classification 
# mentions  

(# annotated mentions) 

intermezzo 0.85 0.00 False Positive 7 (7) 

lamisil at 0.24 1.00 False Negative 1 (1) 

zolp 0.24 1.00 False Negative 1 (1) 

aradix 0.19 1.00 False Negative 3 (3) 

freederm 0.19 1.00 False Negative 7 (7) 

epi no 0.10 0.50 False Negative 2 (2) 

 


