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SD01: SPECification DOCument (SPECDOC)

Automating Text for Data Description, Statistical
Methods and Analysis Results for Medical

Communications



Process Flow: Current State
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Let’s perform this 
new analysis!

I’ll prepare the SAP 
and work with the 

statistical programmer.

Medical Director

Statistician

Statistician

Medical Writer

Let me talk to Data 
Management to make 

sure first.

Statistician
Medical Writer

Can you tell me more 
about the analysis that 

was used?

Let me check with the 
statistical programmer.

Statistician
Medical Writer

Hmmm … Do you have a 
more detailed explanation 
of the statistical analysis 

method?  The more I 
understand the clearer I 

can write.

I’m on it!

Statistical Programmer

I’ll work with Medical 
Writing to get this 

written up.

Can you tell me more 
about the data that was 

used?

Here are the 
results!



+  SPECDOC!
Thanks, SPECBOT!

Process Flow: Future State

Let’s perform this 
new analysis!

I’ll prepare the SAP 
and work with the 

statistical programmer.

Medical Director

Statistician

Statistician

Medical Writer

Let me talk to Data 
Management to make 

sure first.

Statistician
Medical Writer

Can you tell me more 
about the analysis that 

was used?

Let me check with the 
statistical programmer.

Statistician
Medical Writer

Hmmm … Do you have a 
more detailed explanation 
of the statistical analysis 

method?  The more I 
understand the clearer I 

can write.

I’m on it!

Statistical Programmer

I’ll work with Medical 
Writing to get this 

written up.

Thanks! I have all the 
information that I need. 

I have compiled a comprehensive set of 
documentation for the requested 

analyses in 0.000132 seconds.
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Here are the 
results
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Introduction: What is SPECDOC?
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HELLO WORLD.

SPECification DOCument (SPECDOC)

Automatically generate text for data 
description, statistical methods, and analysis 
results.

I can perform the following tasks.
• Automatically provide detailed and comprehensive 

description of data and statistical analysis methods
• Automatically generate text to describe output and results
• Automatically linked to additional statistical methods 

resources



Introduction: Who is it for?
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Medical Writer
Publications

Medical Directors

Statistical 
Programmer

Statistician

Medical Affairs and Beyond

SPECBOT
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Data

Design: Structure of Automated Text
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1 Study • Description of study

2 Data

• Description of the data

• Database lock/interim cut

• Endpoint

• Missing data handling

3
Analysis 

Details

• Full specification of the 

statistical method

4 Results

• Comprehensive and 

consistent description of the 

results

5
Statistical 

Methods 

Primer

• Concept, video tutorial and 

other resources on statistical 

methods for reference



Design: Templates
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Medical Writer
Publications

Statistical 
Programmer

Statistician

Example Template for ANCOVA:

Separate analysis of covariance (ANCOVA) models were implemented using the <PROC> procedure for each of the following endpoint(s) and 
vis i ts:

For each of the endpoint(s) shown above, <_CATCOVLB> as categorical covariate(s), <_CONTCOVLB> as continuous covariate(s), and 
<_ADDINTERXLB> as interaction terms were used.

<_RANDOMEFFECTLB> was considered a random effect on the intercept with a  covariance type of Variance Components (VC); that is, the 
intercept is allowed to be different for each <_RANDOMEFFECTLB> and the measurements within each <_RANDOMEFFECTLB> are 
cons idered independent.

At baseline (Analysis <AWU> = <AW target at the baseline visit>), only unadjusted descriptive statistics were displayed for each level of the 
categorical covariate(s).

At post-baseline visits, the unadjusted descriptive s tatistics, LS-means with two-sided <1-alpha level>% confidence intervals, p-value to test 
whether the LS-means of <change from baseline, or percent change from baseline> to a given visit of a  particular level of a categorical 
variable (not the difference between levels) were different from 0. The differences in LS-means with two-sided <1-alpha level>% confidence 
intervals and p-value were also computed for each categorical covariate relative to its reference level after adjusting for the aforementioned 
covariates.

For each categorical covariate, the following reference groups were used:

Hedge’s G and Cohen’ D to measure the effect s ize are calculated.

Covariate Reference Other covariate values

Covariate 1 Reference 1 Non-reference values for Covariate 1

Covariate 2 Reference 2 Non-reference values for Covariate 2

... ... ...

Endpoint(s) Response variable Timepoints (excluding baseline)

PARAM1 CHG or PCHG or AVAL, etc. Visits for PARAM1

PARAM2 CHG or PCHG or AVAL, etc. Visits for PARAM2

... … ...
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Implementation
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Example Template for ANCOVA:

Separate analysis of covariance (ANCOVA) models were implemented using the <PROC> procedure for each of the following endpoint(s) and 
vis i ts:

For each of the endpoint(s) shown above, <_CATCOVLB> as categorical covariate(s), <_CONTCOVLB> as continuous covariate(s), and 
<_ADDINTERXLB> as interaction terms were used.

<_RANDOMEFFECTLB> was considered a random effect on the intercept with a  covariance type of Variance Components (VC); that is, the 
intercept is allowed to be different for each <_RANDOMEFFECTLB> and the measurements within each <_RANDOMEFFECTLB> are 
cons idered independent.

At baseline (Analysis <AWU> = <AW target at the baseline visit>), only unadjusted descriptive statistics were displayed for each level of the 
categorical covariate(s).

At post-baseline visits, the unadjusted descriptive s tatistics, LS-means with two-sided <1-alpha level>% confidence intervals, p-value to test 
whether the LS-means of <change from baseline, or percent change from baseline> to a given visit of a  particular level of a categorical 
variable (not the difference between levels) were different from 0. The differences in LS-means with two-sided <1-alpha level>% confidence 
intervals and p-value were also computed for each categorical covariate relative to its reference level after adjusting for the aforementioned 
covariates.

For each categorical covariate, the following reference groups were used:

Hedge’s G and Cohen’ D to measure the effect s ize are calculated.

Covariate Reference Other covariate values

Covariate 1 Reference 1 Non-reference values for Covariate 1

Covariate 2 Reference 2 Non-reference values for Covariate 2

... ... ...

Endpoint(s) Response variable Timepoints (excluding baseline)

PARAM1 CHG or PCHG or AVAL, etc. Visits for PARAM1

PARAM2 CHG or PCHG or AVAL, etc. Visits for PARAM2

... … ...
Medical Writer

Publications
Statistical 

Programmer

Statistician

Move over humans.  I got this …



Implementation
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Example Template for ANCOVA:

Separate analysis of covariance (ANCOVA) models were implemented using the MIXED procedure for each of the following endpoint(s) and 
vis i ts:

For each of the endpoint(s) shown above, Treatment (ARM), Region (STRATUM), Previous Medications for the Indication (STRATUM2) as 
categorical covariate(s) and Baseline Disease Activity Index (BASE) as continuous covariate(s) were used.

At baseline (Analysis week = 0), only unadjusted descriptive s tatistics were displayed for each level of the categorical covariate(s).

At post-baseline visits, the unadjusted descriptive s tatistics, LS-means with two-sided 95% confidence intervals. The differences in LS-means 
with two-sided 95% confidence interva ls and p-value were also computed for each categorical covariate relative to i ts reference level after 
adjusting for the aforementioned covariates.

For each categorical covariate, the following reference groups were used:

Hedge’s G and Cohen’ D to measure the effect s ize are calculated.

Covariate Reference Other covariate values

Treatment Placebo Treatment Dose 1, Treatment Dose 2

Region Rest of World Western, South America

Previous Medications for the Indication 1 >1

Endpoint(s) Response variable Timepoints (excluding baseline)

Disease Activity Index Value at Visit (AVAL) Week 4, Week 8, Week 12, Week 24

Move over humans.  I got this …



Study and Data Description Sections
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Reports often start with a high-level summary of the clinical study as 
well as a description of the dataset used to generate the analysis

Detective Work SPECBOT

Medical writers search the protocol, 
statistical analysis plan, and other 
documents manually

SPECBOT uses centrally stored 
metadata

Seriously?



Study and Data Description Metadata: TS and ADTS
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• CDISC Trial Summary (TS) domain from SDTM contains some of the 
information

• Following CDISC guidelines and principles, ADTS was created to 
store additional information

• Below are select examples of TS and ADTS used to populate the 
Study and Data Description sections

TS Domain

Trial Summary Parameter Test 
Code (TSPARMCD)

CDISC SDTM Trial Summary
Parameter Short Name Terminology

DCUTDESC Data Cutoff Date Description
DCUTDTC Data Cutoff Date

HLTSUBJI Healthy Subject Indicator

THERAREA Therapeutic Area
INDIC Trial Indication
LENGTH Trial Length

TBLIND Trial Blinding Schema

TPHASE Trial Phase
…

ADTS

Trial Summary Parameter
Test Code (TSPARMCD)

Trial Summary
Parameter Short Name Terminology

STUDYNM Study name

DCUTPOSE Data Cutoff Purpose

DCUTSPE Data Cutoff Prespecify Description

SASVERS SAS Version

EPTNM Endpoint Name

EPTNMLEV Endpoint Level

ANLPRESP Endpoint Prespecified Description

…



Implementation
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1 Study • Description of study

2 Data

• Description of the data

• Database lock/interim cut

• Endpoint

• Missing data handling

3
Analysis 

Details

• Full specification of the 

statistical method

4 Results

• Comprehensive and 

consistent description of the 

results

5
Statistical 

Methods 

Primer

• Concept, video tutorial and 

other resources on statistical 

methods for reference
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Next Steps
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ChatGPT
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Conclusion

Consistency

Comprehensive

Speed

Efficiency

Accuracy

Transparency
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Do any of you humans 
have any QUESTIONS?
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