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Data	  Harmoniza5on	  Process	  

HIS1	  

HIS2	  

HIS3	  

DB2	  

DB3	  

DB1	  

Schema	   Tables	  

Tables	  Schema	  

Schema	   Tables	  

IT	  Staff	  

Subject	  MaLer	  Expert	  

-‐	  Automate	  processes	  
-‐	  Enable	  Seman5c	  
-‐	  Most	  Knowledgeable	  
-‐	  Mul5lingual	  

-‐	  Time	  Consuming	  
-‐	  Limited	  Resources	  
-‐	  Skills-‐dependent	  	  
-‐	  Prone	  to	  errors	  

SNOMED	  CT	   3	  

Role:	  Consolidate	  the	  data	  	  

Freetext	  Challenge	  
Role:	  Interpret	  the	  data	  	  
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ID	   Pa=ent	  Name	   Gender	   Symptoms	   Diagnosis	  

1	   xx	   M	   Fa5gue,	  Chest	  pain	   Heart	  failure	  

2	   yy	   F	   Breathlessness	   Acute	  athma	  

ID	   Nama	  Pesakit	   Jan=na	   Tanda-‐tanda	   Diagnosis	  

1	   aa	   L	   Le5h,	  Sakit	  dada	   Lemah	  jantung	  

2	   bb	   P	   Sesak	  nafas	   Lelah	  

ID	   Pat.Name	   Sex	   Disorder	   Diagnosis	  

1	   kk	   Male	   Tiredness,	  Pain	  in	  chest	   Cardiac	  failure	  

2	   ll	   Female	   Dyspnea	   Acute	  bronchi5s	  

HIS1	  

HIS2	  

HIS3	   SNOMED	  CT	  

Challenge	  of	  freetext	  

[371484003]	  [371484003]	  [371484003]	  

[346741003]	  [346741003]	  [346741003]	  

[263495000]	  [263495000]	  [263495000]	  

[243814003]	  [243814003]	  [243814003]	  

[439401001]	  [439401001]	  [439401001]	  

[276179002]	  [276179002]	  [276179002]	  

[84229001]	  [29857009]	  [84229001]	  [29857009]	  [84229001]	  [29857009]	  

[84114007]	  [84114007]	  [84114007]	  

[304527002]	  [304527002]	  [304527002]	  

[267036007]	  [267036007]	  [267036007]	  
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SNOMED	  CT	  based	  Clinical	  Data	  Harmoniza5on	  
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Mi-‐Harmony	  
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SNOMED	  CT	  based	  Clinical	  Data	  Harmoniza5on	  

HIS	  
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SNOMED	  CT	  
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eHIS	  Serdang	  

-‐  Semi-‐automated	  
-‐  Auto-‐sugges5on	  of	  SNOMED	  CT	  codes	  

Mi-‐Harmony	  
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Mi-Harmony 
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Mi-Harmony: Mapping Table Columns 
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Mi-Harmony: Mapping Reference Table 
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Mi-Harmony: Codification 
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Mi-Harmony: Sample codified result 
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Evaluation & Validation: Methodology 

1.  Prepare Gold Standard: 
–  Identified 100 terms/phrases from HIS database table 

•  Chief complaints 
–  Manually tagged the relevant SNOMED CT codes for 

the terms/phrases 
•  3 medical officers were tasked to perform this task 

2.  Compare with Gold Standard: 
– Compare the codes generated by Mi-Harmony tool 

with the one produced in Gold Standard 
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Evaluation & Validation: Findings 

•  Precision: 90% 
–  10% of the terms/phrases are coded incorrectly 

•  Concept selected from incorrect hierarchy 
–  Eg: Superficial injury of unspecified body region was codified 

with 243928005 which refers to Entire body region (body 
structure) 

•  Concept selected more specific rather than generic 
–  Eg: Cyanosis was codified with 119419001 which refers to 

Cyanosis of skin (finding) instead of 3415004 Cyanosis (finding) 
 

•  Recall: 70% 
–  30% of the terms/phrases are not coded even though the concept 

exists in SNOMED CT 
•  Use of abbreviations and acronyms in the medical text 
•  No exact matching of the phrases in SNOMED CT 
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Mi-Harmony: Ongoing Enhancement 

•  Improving the concept matching algorithm 
–  Include context-based concept matching 

•  To solve the problem of concept selection from incorrect 
hierarchy 

•  Improving and enhancing the list of commonly 
used acronyms, abbreviations and local terms 
that can be found in HIS databases 
–  To improve natural language understanding of the 

free-text in medical records  
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Mi-Harmony: Ongoing Enhancement 

•  Ref Set authoring activity – Cardiology  
•  Identify the relevant SNOMED CT semantic category for 

the Patient Registry form 

Source:	  “Exploi5ng	  Seman5c	  Structure	  for	  Mapping	  User-‐specified	  Form	  Terms	  to	  SNOMED	  CT	  Concepts”,	  ACM,	  2012	  
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Summary & Conclusion 

•  Current challenges in data harmonisation for HIS 
in Malaysia 

 
•  Mi-Harmony as a tool for data harmonisation 

utilizing SNOMED CT and data from HIS 
databases 

•  Further enhancement and validation required to 
improve the accuracy of the tool  
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Q & A 
 

 
Contact Us: 
Nor Azlinayati Abdul Manaf 
Head Of Knowledge Engineering Team, 
MIMOS Berhad, Malaysia 
Azlinayati.Manaf@mimos.My 
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	  Enabling	  the	  future	  

Subject	  MaLer	  Expert	  

-‐	  Automate	  processes	  
-‐	  Deal	  with	  freetext	  
-‐	  Standardize	  content	  

-‐	  Time	  Consuming	  
-‐	  Limited	  Resources	  
-‐	  Skills-‐dependent	  	  
-‐	  Prone	  to	  errors	  
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Mi-‐Harmony	  

Today	  

Tomorrow	  

Inaccurate	  	  
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