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Feeding FHIR with LHC-Forms



What is LHC-Forms and what can it do?



LHC-Forms- how it works and what it can do?

 A fast, web based and MU standards based, open source 
JavaScript program (300kB) generates live forms from JSON 
form descriptions on the fly

 Accommodates nested groups and repeating groups of 
questions

 Has all of the usual form functions: Skip logic, rich validation 
checks, auto complete menus, score calculation, etc.

 Many different layout styles and a responsive design that fits 
any screen size 



Associated Tools Services

 Form builder for creating new forms and editing old ones

 Clinical table linker provides auto complete look-up for questions whose 
answers come from external tables

 All LOINC panels are LHC forms (most LHC forms are LOINC panels) 

 Implements FHIR questionnaire plus a bit more 

 Can store captured data as:

❖ FHIR Questionnaire responses

❖ FHIR Diagnostic reports

❖ HL7 Messages 

 Docker for delivering packages

 Units validation and converter package 

 See last slide for access to code and demo pages



Secret Sauce in Clinical table linker 

❖ Via the URL, users can specify what fields in the external table are 
searched, and which answers are returned as part of selection grid, and 
which are stored in the index value field as hidden variables

❖ Other fields in the form can use these hidden variables as answer lists, 
default values, or help messages. 

❖ Explore the tables we have created so far at:

https://clin-table-search.lhc.nlm.nih.gov/

❖ Tables include IDC9, ICD10, genetic tables (ClinVar, dbSNP, etc.), 
RxTerms, NPI (coming soon), etc. 

https://clin-table-search.lhc.nlm.nih.gov/


LHC forms are standards based

 All 2000+ LOINC panels including hundreds of validated surveys. Are LHC 
forms 

 NIH’s Common Data elements can be presented as LHC forms: 

https://cde.nlm.nih.gov/home

 LHC on FHIR 

 Form is also a FHIR questionnaire (plus) 

 Can generate  FHIR questionnaire responses FHIR Diagnostic reports 
(mostly but not limited to SMART on FHIR) or HL7 V2 messages, 

 UCUM for units of measure 

 Tied to many external, MU Standard and genetic standard coding system 
NPI coming

https://cde.nlm.nih.gov/home


Lots of rich survey instruments and assessments available as 
LOINC forms 

 Most CMS clinical forms (OASIS, MDS 3.0 nursing home assessments, 
dialysis reports) are represented as LOINC panels/forms. 

❖ CMS is unifying all of its assessments as LOINC forms with LOINC codes-
some which will use the LOINC codes for existing CMS data items where 
possible and obtain new ones when needed

 CDC standard forms for birth and death certificates are  LOINC forms 

 Lots and lots  of psychosocial surveys 

❖ PHQ,  PROMIS, 

❖ Lots of clinical test panels and nursing assessment forms 

❖ Ventilator variables, 12 lead EKG, Pulmonary function tests (Mayo), cardiac 
echoes (DICOM), Lab panels, Ophthalmology measures (NEI), etc., etc. 



Examples

 https://lhc-forms.lhc.nlm.nih.gov/

 Will show live examples of

❖ PHQ-4  form – Demo – Score calculation

❖ Surgeon General’s family health history (Demo - repeats of many 
questions and skip logic) 

❖ Form for reporting genetic results (represents early draft of HL7 genetic 
message proposal demo):

❖ Using LHC form to implement an application

o PHR lite 

https://lhc-forms.lhc.nlm.nih.gov/


Surgeon Generals family 
health history as an LHC-
Form

Multiple  levels of nesting-

Proband can have many 

diagnoses with dates AND many 

relatives who also have many 

diagnoses and dates 



PHQ-9 Depression survey 
with score computed on the 
fly 

As an LHC-Form

https://lhc-forms.lhc.nlm.nih.gov/

https://lhc-forms.lhc.nlm.nih.gov/


Secret sauce : Code stored in one field can generate code answer 
lists for succeeding fields- to be illustrated on the PHR form
Enter Lasix oral and get selection menu of available pill sizes



Choices of combo 
boxes, radio 
buttons, check 
boxes and grids 
when appropriate 



Can enter multiple fields in one field (or as separate fields 
illustrated with PHR)



Secret sauce: record for Id in one field generates defaults for others 

Before

After



Responsive design-example from HL7 V2 genetics reporting form 

Wide screen Skinny screen



Lots of options at the top of the LHC demo page to show different 
features -won’t dwell on  them



Making Applications from forms – Implemented PHR close to what it 
was in previous Ruby on Rails applications (will demo)



HL7 message 
generated from 
completion of 
genetics form- only 
top 2/3ds showing 
(Hand out)

 i



LHC form producing Diagnostic report JSON  and or questionnaire 
response For delivery to FHIR server (Handout)



Form Builder



After selecting a starter form



 Clicked on one  
variable, BP 
diastolic

 Shows 
Controls for 
managing 
cardinality

 Input required

 Data type

 Default value

 Formulae

 Show/Hide 
rules (Skip 
logic)



The FHIR connection



What is working

 Using Smart on FHIR

❖ Can pull up form service, 

o Pick a patient from the sample patient registry file

o Pick a form 

o Enter data

o Store it in the Diagnostic report resource - using related observations as 

needed to implement that hierarchical – and repeating group structure 

o Retrieve if and view it - back in the form 

o Provides an ecosystem for LHC forms and LOINC panels

o Questionnaire response is other option – But most panel/survey kind of data 

will have to be converted to a diagnostic study to be usefully absorbed in an 

EMR 









 LHC-Forms

❖ Project page: https://lhncbc.nlm.nih.gov/project/lforms

❖ Software download and documentation: https://github.com/lhncbc/lforms

❖ Demo site: https://lhc-forms.lhc.nlm.nih.gov/

 Lister Hill Table Connector (aka Autocompleter) 

❖ https://clin-table-search.lhc.nlm.nih.gov/

❖ http://lhncbc.github.io/autocomplete-lhc

❖ https://github.com/lhncbc/autocomplete-lhc

 Form Builder

❖ https://lhc-formbuilder.lhc.nlm.nih.gov/lforms/demo

 Units of measure (UCUM) validator and converter 

❖ http://lhncbc.github.io/ucum-lhc/

URLS for exploring  
(Ye Wang, Paul Lynch, Ajay Kanduru, Lee Mericle, Clem McDonald)

https://lhncbc.nlm.nih.gov/project/lforms
https://github.com/lhncbc/lforms
https://lhc-forms.lhc.nlm.nih.gov/
https://clin-table-search.lhc.nlm.nih.gov/
http://lhncbc.github.io/autocomplete-lhc
https://github.com/lhncbc/autocomplete-lhc
https://lhc-formbuilder.lhc.nlm.nih.gov/lforms/demo
http://lhncbc.github.io/ucum-lhc/


 JSON & Screenshot of genetic form (use Chrome)

❖ Screenshot:  http://lhncbc.github.io/lforms/samples/genetic-
panel/screenshot.png

❖ - Form as FHIR Questionnaire:  
http://lhncbc.github.io/lforms/samples/genetic-panel/fhir-questionnaire.json

❖ - Form response as FHIR QuestionnaireResponse:  
http://lhncbc.github.io/lforms/samples/genetic-panel/fhir-questionnaire-
response.json

❖ - Form response as FHIR DiagnosticReport:  
http://lhncbc.github.io/lforms/samples/genetic-panel/fhir-diagnostic-
report.json

❖ - LHC-Forms format (with user data):  
http://lhncbc.github.io/lforms/samples/genetic-panel/lforms-data.json

URLS for exploring - cont.  
(Ye Wang, Paul Lynch, Ajay Kanduru, Lee Mericle, Clem McDonald)

http://lhncbc.github.io/lforms/samples/genetic-panel/screenshot.png
http://lhncbc.github.io/lforms/samples/genetic-panel/fhir-questionnaire.json
http://lhncbc.github.io/lforms/samples/genetic-panel/fhir-questionnaire-response.json
http://lhncbc.github.io/lforms/samples/genetic-panel/fhir-diagnostic-report.json
http://lhncbc.github.io/lforms/samples/genetic-panel/lforms-data.json

