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Chief complaint (CC) is a starting point of diagnosis and
management of patients visited Emergency Room (ER) for
physicians. Since CC itself contains an important information about
patients, especially in ER, it can navigate physician’s diagnosis flow.
However, same CCs can be presented with different words because
patients usually use variety expression to describe the main reason
for visiting ER. Diversity of CC works as barrier for clinical, research
area. There are some efforts to developing standard of CC and
finding useful CC categorization for detecting an outbreak in
syndromic surveillance, defining some patient groups. Nevertheless,
availability of some sort of standardized CC is still limited for specific
object.

In this circumstance, the objective of this study is to grouping CCs
with patient’s final diagnosis through application of clustering
method.

During study period, patients who visited ER complained of 1,753

unique CCs in 5,789 different expressions. And the number of probable

UMLS codes in Samsung medical center is 36,701. The most common CC

was ‘abdominal pain’ that recorded 55,625 times and the second most

common CC was ‘fever’ that used 42,371 times.

We manipulated many parameters for T-sne and k-means and decided

to make 30 clusters. Table 1. shows top 5 clusters that total frequency of

contained CCs is high with comprised top 20 high frequency CCs.

This unsupervised CC clustering method is not a perfect way because

some CCs were unacceptably included specific cluster. In spite of this

result, the rest part of clusters seem like reasonably constructed with

well related CCs. And the results is considered that CCs of each cluster

reflect attributes of patients who suffered specific disease. For example,

many of CCs that consist of 5th cluster in table1 are related with

hepatobiliary system. Interestingly CCs associated with mental status are

also contained in this cluster which means these CCs can be connected

to ‘hepatic encephalopathy’.

From this result, we found probability of using unsupervised method to

CC clustering.

In this study, we made 30 clusters of Chief complaints with unsupervised

clustering method and most clusters consist of relational CCs. On account

of diversity in expression, the effort of CC clustering could be helpful to

clinical and research area. Because this way is not perfect, we are going to

include more patient information and expert opinion to develop more

reasonable and applicable CC clusters.
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Table 1. Top 5 most frequent cluster group

There were 734,476 ER visit records stored from 2008 to 2018 in
Clinical Data Warehouse (CDW) of Samsung medical center, Korea.
We removed 1,723 visit record which have no information about CC
and included only patients who were older than 18 years old. Total
of 654,271 cases were available for analysis. 5,789 different CCs
were used during the study period, which were represented by
Unified Medical Language System (UMLS) code and the number of
unique UMLS codes were 1,753. To develop CC clusters, we selected
diagnosis that are coded by the International Classification of
Disease (ICD) codes.

To grouping of CC, first, we applied T-distributed Stochastic
neighbor embedding (T-sne) technique to reduce dimentionality of
CC dataset. After that CCs were clustered by means of K-means
clustering method.


