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 denoting a patient’s self-reported gender identity and sex assigned at birth. 

 Vocabulary  Concept code|Concept label 

 Snomed  87991007|Gender identity disorder 
 407374003|Transsexual 

 MeSH  D063106|Transgender Persons 

 ICD10 

 F64.0|Transsexualism 
 F64.1|Dual-role transvestism 
 F64.2|Gender identity disorders of childhood 
 F64.8|Other gender identity disorders 
 F64.9|Gender identity disorder, unspecified 
 Z87.890|Personal history of sex reassignment 

 ICD9 

 302.5|Trans-sexualism 
 302.50|Trans-sexualism with unspecified sexual history 
 302.51|Trans-sexualism with asexual history 
 302.52|Trans-sexualism with homosexual history 
 302.53|Trans-sexualism with heterosexual history 
 302.6|Gender identity disorder in children 
 302.85|Gender identity disorder in adolescents or adults 

 Table 1: TGGD diagnosis codes compiled from literature review of TGGD cohort definitions. 

 Diagnostic  codes  often  used  to  create  rule-based  cohort  definitions  to  identify  TGGD  patients  in  the  EHR 
 were  compiled  via  literature  review  (Table  1)  and  augmented  by  analysis  of  our  OMOP  CDM  instance.  A 
 gold  standard  (GS)  corpus  of  TGGD  and  non-TGGD  patients  was  derived  from  our  OMOP  CDM  instance 
 using  both  the  compiled  diagnostic  codes  as  well  as  SOGI  data.  TGGD  patients  were  selected  for  the  GS 
 based  on  having  one  of  the  diagnostic  codes  or  if  their  TGGD  status  can  be  inferred  from  their  SOGI  data, 
 i.e.,  if  a  patient’s  sex  assigned  at  birth  does  not  match  their  gender  identity.  Figure  1  describes  the 
 algorithm  for  classifying  patients  as  TGGD  or  non-TGGD  based  on  diagnostic  codes  and  SOGI  data. 
 Non-TGGD  patients  were  also  gathered  from  patients  who  do  not  have  SOGI  data  associated  with  their 
 health record. 

 A  one-to-one  matching  of  transgender  to  cisgender  patients  on  age,  sex  assigned  at  birth,  and  followup 
 time  was  performed  using  the  ccoptimalmatch  R  library.  6  The  resulting  matched-patient  corpus  was  split 
 into  training,  and  test  sets.  Two  CP  algorithms  were  constructed,  a  baseline  CP  that  mirrors  typical 
 rule-based  approaches  described  in  the  literature  by  looking  for  the  presence  of  diagnostic  codes  (Table 
 1),  and  a  CP  that  uses  a  random  forest  (RF)  classifier.  The  RF  classifier  was  trained  with  5-fold  cross 
 validation  on  features  including  conditions,  drug  exposures,  measurements,  observations,  and 
 procedures  using  an  approach  based  on  the  APHRODITE  project  7  .  Both  CPs  were  evaluated  on  a  held-out 
 set of patients from the GS. 

 Results 

 The  compiled  OMOP  CDM  instance  was  created  in  July  2021  and  consists  of  144,228  patients  who  were 
 selected  based  on  having  at  least  one  visit  since  January  2010  and  having  any  of  a  number  of  potentially 
 TGGD-related  diagnoses,  medications,  and  procedures.  Manual  chart  review  has  been  conducted  on  a 

https://www.zotero.org/google-docs/?vfGZ34
https://www.zotero.org/google-docs/?QEiJg5


 small  subset  of  patients  (330  at  the  time  of  this  writing)  in  order  to  validate  the  extracted  SOGI  data. 
 Cohen’s  kappa  statistic  (0.93)  pertaining  to  the  TGGD  status  of  the  patient  demonstrated  “almost 
 perfect” agreement among reviewers  8  . 

 The  GS  corpus  contains  4513  TGGD  patients,  one-to-one  matched  with  a  corresponding  cisgender 
 patient.  Ten  percent  (451  patients)  of  the  extended  GS  was  held  out  to  use  for  final  testing  of  CPs. 
 Performance  of  the  baseline  CP  on  the  GS  test  set  is  in  line  with  performances  reported  in  the  literature  4 

 as  it  suffers  from  relatively  poor  sensitivity  (Table  2).  The  RF  CP  demonstrated  improved  sensitivity  over 
 the baseline CP (0.905 vs 0.529) with a modest drop in specificity (Table 2). 

 Figure  1:  Flow  chart  depicting  the  algorithm  for  defining  the  gold  standard  corpus  of  patients  based  on  diagnostic  codes  and 
 SOGI data. 

 Model  Test 
 Corpus 

 Accuracy 
 (95% CI) 

 Sensitivity  Specificity  Positive 
 predictive 
 value 

 Negative 
 predictive 
 value 

 Baseline CP  GS Full  0.644 
 (0.550, 0.738) 

 0.499  0.822  0.776  0.572 

 Baseline CP  GS Test  0.765 
 (0.682,0.848) 

 0.529  1.000  1.000  0.680 

 RF CP  GS Test  0.8825 
 (0.860,0.903) 

 0.905  0.860  0.866  0.900 

 Table 2: Performance for the baseline and random forest (RF) computational phenotypes (CP) evaluated on 
 the gold standard corpus. GS Full = full GS (4513 patients); GS Test = held out portion of the GS (10%, 451 patients); 
 CI = confidence interval 
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 Limitations  to  this  work  include  the  exclusion  of  persons  under  the  age  of  18,  the  reliance  on  data  from  a 
 single  academic  institution,  the  lack  of  inclusion  of  procedure  and  medication  codes  in  the  baseline  CP, 
 among others, all of which speak to the potential for our methodology to not generalize to other data. 

 Conclusion 

 While  further  error  analysis  and  experimentation  with  random  forest  and  other  ML  techniques  are 
 warranted,  the  work  presented  here  demonstrates  the  potential  for  machine  learning  CP  approaches  to 
 help address the challenge of identifying TGGD persons for observational research. 
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