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Abstract 
 
Utilization of SOGI in the Confirmation of Transgender and Gender Diverse Patient Populations 

by Inter-observer Agreement in the Kaiser Permanente System  
By Hannah Moriarty 

 
 
 
 
Background: Despite ongoing efforts to systematically capture gender identity information, 
accurate identification of transgender and gender diverse (TGD) people based on data from 
electronic health records (EHR) is still a challenge. One way of improving identification of TGD 
individuals in the EHR is to use a combination of free text keywords (KWD) and diagnostic codes 
(DX). In recent years, health systems have also begun to capture Sexual Orientation and Gender 
Identity (SOGI) data.  The aim for the current analysis is to assess the utility of SOGI data in 
identifying TGD people enrolled in two large health systems. 
 
Methods: The Study of Transitions, Outcomes and Gender (STRONG) data in conjunction with 
newly available SOGI information was used to assess the identification of TGD patients in Kaiser 
Permanente health systems in Northern and Southern California. For each patient, two 
reviewers examined free text to determine TGD status. In the event of disagreement between 
reviewers, a third reviewer served as adjudicator. Extent of agreement between reviewers was 
assessed by calculating a kappa statistic and the corresponding 95% confidence interval (CI), 
both overall and across subgoups of study participants. Factors associated with final 
confirmation of TGD status were analyzed by multiple logistic regression with results expressed 
as odds ratios (OR) and 95% CI.  
 
Results: Inter-observer agreement for TGD status was higher among persons with SOGI data 
[kappa=0.29; 95% CI: 0.24, 0.34] compared to patients without SOGI data [kappa=0.18; 95% CI: 
0.14, 0.22]. The odds of inter-reviewer disagreement were significantly lower [OR=0.32; 95% CI 
0.27, 0.37] amongst persons whose records contained all three data elements (DX, KWD, and 
SOGI) compared to health plan members with only two of the three data elements available. 
Patient’s age also predicted final TGD status confirmation, with those in age groups 19-44 years 
having reduced odds of disagreement compared to patients ≤18 years of age.  
 
Conclusions: Availability of SOGI data in addition to other data elements improved inter-
reviewer agreement and increased the likelihood of TGD status confirmation.  Complete and 
accurate SOGI data collection is necessary for informing evidence-based equitable health care 
delivery among sexual and gender minority populations.  
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Introduction 

 

In clinical research, identification of eligible study subjects and collection of information on 

participant characteristics are often subject to variability and error. Concerns about variability 

and error are especially warranted in areas that require observer’s interpretation of the 

evidence. One approach towards reducing variability and decreasing the amount of resulting 

error is to employ more than one observer. The level of inter-observer agreement can then be 

measured, and the reasons for discrepancy can be examined through additional investigation 

(1, 2). In the event of disagreement, an additional (usually most experienced) observer acts as 

adjudicator thereby reducing the likelihood of error (3). Examination of inter-observer 

agreement plays an important role in both clinical research and clinical practice, and is 

especially well-documented within the fields of pathology and radiology (4, 5). 

 

In modern clinical research, a large proportion of patient information is stored in electronic 

health records (EHR) containing copious clinical notes. Thus, researchers are often asked to 

make observer judgements based upon their reading and interpretation of these clinical notes. 

This approach is particularly valuable in situations where the goal is to identify patient 

population groups that may not be accurately identified through the use of diagnostic codes or 

other standardized data elements.   

 

An example of such a hard-to-ascertain population group are transgender and gender diverse 

(TGD) individuals. Despite ongoing efforts to systematically capture gender identity 



information, accurate identification of TGD people based on EHR data is still a challenge (6). 

Studies have shown that many TGD patients feel they need to infer whether routinely used 

intake forms are asking for their gender identity or sex assigned at birth (7).  Similarly, the 

traditional demographic gender variable in administrative records is of limited use.  For 

example, one study found that adult TGD people have about a 50% likelihood of being 

identified as “female” or “male” in the EHR, which sometimes reflects gender identity and 

sometimes sex assigned at birth with no way of telling which is which (6).  Thus, a critical 

methodological issue facing clinical epidemiology studies on transgender health is the need to 

use reliable and accurate means for determining TGD identity in the context of EHR data 

extraction.  

 

One way of improving identification of TGD individuals in the EHR is to use a combination of 

free text keywords and diagnostic or treatment codes (6). In recent years, several health 

systems have begun capturing Sexual Orientation and Gender Identity (SOGI) data. SOGI has 

been highlighted as a key data element for charting longitudinal TGD health outcomes, de-

stigmatizing sexual and gender diversity, and optimizing research within the TGD community (8, 

9). The United States Office of Disease Prevention and Health Promotion has identified the 

collection of SOGI data in health records as an important priority in reducing LGBT health 

disparities (10). 

 

Although the importance of accurately identifying TGD people is gaining recognition, empirical 

data pertaining to the application of various available methods is lacking.  To begin closing this 



knowledge gap, the present study sought to address two research aims. The first aim is to 

examine the extent and predictors of agreement between two reviewers charged with 

identification of TGD people in the EHR of two large integrated health systems.  The second aim 

is to assess factors associated with confirmed TGD status determined by final adjudication by 

expert review.  Of particular interest in both of these aims is the utility of the newly available 

SOGI data.  

 
   



Methods 

 

The Study of Transitions, Outcomes and Gender (STRONG) was initiated in 2013 to improve 

identification of TGD patients within the EHR and to better assess health outcomes in this 

population. The STRONG cohort includes patients who enrolled in Kaiser Permanente Northern 

California (KPNC), Kaiser Permanente Southern California (KPSC) and Kaiser Permanente 

Georgia between January 1, 2006, and December 31, 2014. Two computer programs were 

applied to the EHR data for this timeframe to ascertain a cohort of TGD individuals. The first 

computer program assessed for International Classification of Disease, Ninth edition (ICD-9) 

codes suggestive of TGD status. The second computer program assessed for specific keywords 

from free-text clinical notes that indicated TGD status. The resulting cohort was then validated 

by two reviewers who examined the free text clinical notes to make a judgement on patients’ 

TGD status. If these two reviewers disagreed, a third and more-experienced adjudicator 

reviewed the free text and made a final determination of TGD status (6). 

 

The current analysis represents an extension of the STRONG study and takes advantage of the 

newly available SOGI data for participants enrolled in two of the study sites – KPNC and KPSC –

from January 2019 through July 2020. This relatively narrow time interval was selected because 

the goal of the cohort expansion was to examine the impact of the coronavirus disease 2019 

(COVID-19) pandemic on the TGD community. IRB approval for this study was received from 

Emory University.  

 



 

The text strings for all newly identified cohort members underwent review and adjudication 

using the same protocol as the original STRONG cohort (6). For the purpose of the current 

analysis, only individuals with keywords and at least one other data source (diagnostic codes or 

SOGI information) were considered eligible.   

 

The main independent variable for this project was the source of data used for identification of 

the cohort candidates.  This variable was categorized into three groups: diagnostic codes (DX) + 

keywords (KWD), KWD + SOGI, and DX + KWD + SOGI. Covariates included current age (≤18, 19-

24, 25-34, 35-44, and ≥45 years) recorded gender (male vs. female), study site (KPNC vs. KPSC), 

and index interval. Index interval was divided into three categories (2006-2015, 2016-2018, 

2019-2020) representing the year of the first evidence of TGD status in the EHR.  

 

The data analysis addressed two research aims. The first aim assessed the extent and 

determinants of disagreement between the reviewers, and the second aim investigated the 

factors associated with the final assignment of TGD status among cohort candidates.   

 

The extent of agreement and disagreement between observers was analyzed using kappa 

statistic. Kappa values can range from -1.00 to 1.00, where a value of 0.00 indicates an 

agreement that is no different than expected by chance alone. By convention, kappa statistic 

values of <0.20, 0.21-0.40, 0.41-0.60, 0.61-0.80, and 0.81-1.00 indicate poor, fair, moderate, 

good, and excellent levels of agreement, respectively (11). The kappa statistics and the 



corresponding 95% confidence intervals (CI) were calculated both overall and separately by 

study site and presence of SOGI data. The determinants of disagreement (dependent variable) 

were assessed with the use of multiple logistic regression model, which included study site, 

data source, age group, recorded gender, and index interval as the independent variables of 

interest.   

 

Factors associated with the final assignment of TGD status among cohort candidates were first 

examined by comparing the distribution of variables among persons with and without TGD 

status confirmation.  This was followed by a second multiple logistic regression analysis, where 

the dependent variable was final TGD status assignment (confirmed vs. not confirmed) and the 

independent variables were the same as in the first model.   

 

The results for each model were reported as adjusted odds ratios (OR) and the corresponding 

95% CI, and both models were assessed for collinearity and interactions.  All analyses were 

carried out using IBM® SPSS ® Statistics v. 26 (IBM Corporation Armonk, NY; 2019).  

 

  



Results 

 

Table 1 assesses the inter-observer agreement between the two reviewers as pertains to the 

overall population, as well as by study site, and according to SOGI data availability.  The kappa 

statistic for the overall population was 0.23 [95% CI: 0.20, 0.26] indicating a fair degree of 

agreement between reviewers. The site-specific kappa [95% CI] estimates were similar:  0.23 

[0.19, 0.27] for KPNC and 0.23 [0.17, 0.28] for KPSC. When agreement was examined according 

to the availability of SOGI data, the resulting kappa was higher among persons with SOGI data 

[0.29; 95% CI: 0.24, 0.34] compared to the cohort members for whom SOGI information was 

not available [0.18; 95% CI: 0.14, 0.22].  

 

As shown in Table 2, the odds of inter-reviewer disagreement were significantly lower 

[OR=0.32; 95% CI: 0.27, 0.37] among persons who had all three sources of information 

(DX+KWD+SOGI) and significantly higher in the KWD+SOGI group, relative to cohort candidates 

whose source of relevant data was limited to TGD-specific diagnostic codes and keywords 

(KWD+DX group).  The odds of having disagreement amongst those with recorded male gender 

was 15% lower [95% CI: 0.73, 0.97] than the odds of having disagreement if recorded gender 

was female. Other factors associated with lower odds of disagreement included age over 18, 

but under 45 years (reference group ≤18 years), and enrollment in KPSC (vs. KPNC) health 

system (Table 2). 

 



Table 3 compares characteristics of cohort candidates whose TGD status was confirmed to 

those who were deemed not TGD and thus not eligible for inclusion in the study.  Participants 

with SOGI data had a higher proportion of confirmed TGD cases (96%) compared to the 

KWD+DX group (92%). Those in the youngest (≤18 years old) and oldest (≥45 years old) age 

groups had lower proportions of persons with confirmed TGD status than the other age groups. 

The differences with respect to study site, recorded gender, and index interval were less 

evident (Table 3). 

 

Table 4 presents the results of the logistic regression analyses which investigated the factors 

independently associated with final confirmation of TGD status. Factors associated with higher 

odds of confirmed TGD status included availability of all three lines of evidence 

(DX+KWD+SOGI) relative to the DX+KWD reference group [OR=2.72; 95% CI: 2.24, 3.31], and 

age groups of 19-24, 25-34, and 35-44 years, relative to the reference age group of ≤18 years 

(OR range 1.57-1.98; all 95% CI intervals excluded 1.0). Cohort members in the KWD+SOGI 

group had significantly lower odds of eligibility compared to the KWD+DX group [OR=0.30; 95% 

CI: 0.22, 0.40]. By contrast, there was no evidence that TGD status confirmation was 

independently associated with study site, recorded gender, or index interval (Table 4).  

 
  



Discussion 

 

The results of this analysis produced several important findings in the consideration of how to 

best identify TGD patients from current EHR data. We observed only fair agreement between 

reviewers overall; however, the agreement improved when the data was limited to participants 

whose EHR contained SOGI information. Notable predictors of lower inter-reviewer 

disagreement and higher likelihood of TGD status confirmation included availability of all three 

data elements (KW, DX ,and SOGI), and an age range of 19 to 44 years old.  

 

Important to note, is that although the overall kappa statistic for reviewer agreement was only 

fair, the percent agreement was very high. If the expected agreement is >90% (as was the case 

in our study), then kappa values are typically lower (12, 13).   

 

SOGI information represents a relatively recent element of data collection (14). Previous 

estimates of the proportion of TGD people in a population differed by orders of magnitude 

depending on what definition of TGD was used (15). Therefore, SOGI collection has emerged in 

recent years as a tool for improving sensitive discussions between patient and provider, 

identifying transgender patients within the larger EHR systems, and ultimately improving 

transgender patient health outcomes through better planning and delivery of care (16). To our 

knowledge, this paper is the first attempt to evaluate reviewer agreement of TGD status based 

on SOGI characteristics within a large health system that mimics a population size study.  



Additionally, our study also adds value to the medical literature as its study design uses 

reviewer comprehension of free text clinical notes to arrive at inter-observer agreement. Few 

articles in the literature have conducted inter-observer agreement studies based on reviewers’ 

reading comprehension (17, 18). These previous studies have used inter-observer agreement to 

judge the quality of scientific abstracts for inclusion in scientific meetings (17, 18). These studies 

found that agreement can be improved when quality assessment items are applied to improve 

the reading comprehension of reviewers (18). However, further development of these tools for 

improving inter-observer agreement based on reading comprehension of clinical notes is 

needed.  

 

A notable limitation of this study is the inability to take into account the characteristics of 

individual reviewers. The only information available about reviewers is that the initial two 

reviewers were graduate students and that the adjudicator was a faculty member specializing 

in transgender health. Nevertheless, the reviewers performed their tasks using the same 

protocol and identical explicit criteria, all of them underwent the same training, and their 

performance was monitored on a weekly basis to ensure maximum standardization of TGD 

status assignment. Another limitation of this study is that relatively little is known about 

participants’ characteristics. For instance, we do not have data on patients’ race/ethnicity, prior 

treatment status, or current medications. It is unclear how this missing information may have 

influenced inter-reviewer agreement and final TGD status confirmation. It is also worth keeping 

in mind that Kaiser Permanente health systems were amongst the first to begin collecting SOGI 

data in the United States (19). Although the importance of collecting SOGI data is gaining 



recognition, its actual implementation outside of Kaiser Permanente remains relatively sporadic 

(16). For this reason, the findings from our study may not be generalizable to other healthcare 

organizations.   

 

Despite the aforementioned limitations, the results of this study indicate that SOGI information, 

in addition to other data elements, substantially improves inter-reviewer agreement and 

increases the likelihood of TGD status confirmation. These findings may serve as additional 

motivation for instituting collection of SOGI data across health systems and for perhaps 

incorporating these data in future rounds of the US Census (20).  The availability of complete 

and accurate SOGI data is expected to improve evidence-based planning and funding of 

equitable health care among gender minority populations. 
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Tables  
 
Table 1: Agreement between reviewers by subject category 

Overall 

   Reviewer 2  

  Not eligible Eligible Total 

Reviewer 
1 

Not eligible 197 818 1015 
Eligible 230 9340 9570 

 Total 427 10158 10585 

Percent agreement = 90% 
Kappa = 0.23, 95% CI [0.20, 0.26] 

By study site 

KPNC 

  Reviewer 2  

  Not eligible Eligible Total 

Reviewer 
1 

Not eligible 133 514 647 

Eligible 165 5251 5416 

 Total 298 5765 6063 
Percent agreement = 89% 

Kappa =  0.23, 95% CI [0.19, 0.27] 

 

KPSC 

  Reviewer 2  
  Not eligible Eligible Total 

Reviewer 
1 

Not eligible 64 304 368 

Eligible 65 4089 4154 
 Total  129 4393 4522 

Percent agreement = 92% 
Kappa = 0.23, 95% CI [0.17, 0.28] 

By presence of SOGI data 

SOGI 
present 

  Reviewer 2  
  Not eligible Eligible Total 

Reviewer 
1 

Not eligible 105 290 395 

Eligible 149 5880 6029 
 Total 254 6170 6424 

Percent agreement = 93% 
Kappa = 0.29, 95% CI [0.24, 0.34] 

  

SOGI 
absent 

  Reviewer 2  

  Not eligible Eligible Total 

Reviewer 
1 

Not eligible 92 528 620 
Eligible 81 3460 3541 

 Total 173 3988 4161 

Percent agreement = 85% 
Kappa = 0.18, 95% CI [0.14, 0.22] 

Abbreviations:  CI=confidence interval, KPNC=Kaiser Permanente Northern 
California, KPSC=Kaiser Permanente Southern California, SOGI=sexual 
orientation gender identity 



Table 2: Factors associated with reviewer disagreement  
Participant Characteristics OR 95% CI 

Study Site  

KPNC 1.0 (reference) 
KPSC 0.54 [0.47, 0.62] 

Text Evidence 

DX+KWD 1.0 (reference) 

KWD+SOGI 1.73 [1.32, 2.26] 

DX+KWD+SOGI 0.32 [0.27, 0.37] 

Age Group (years) 

≤18 1.0 (reference) 
19-24 0.78 [0.66, 0.93] 

25-34 0.75 [0.62, 0.90] 

35-44 0.67 [0.52, 0.86] 

≥45 0.91 [0.71, 1.16] 

Recorded Gender  

Female 1.0 (reference) 

Male 0.85 [0.73, 0.97] 

Index Interval 

2006-2015 1.0 (reference) 

2016-2018 1.21 [0.97, 1.52] 

2019-2020 1.20 [0.95, 1.51] 
Abbreviations:  CI=confidence interval, DX= diagnostic codes, KPNC=Kaiser 
Permanente Northern California, KPSC=Kaiser Permanente Southern 
California, KWD=keywords, OR=odds ratio, SOGI=sexual orientation 
gender identity 

 
  



Table 3: Final adjudication of TGD status by subject category  
Participant Characteristics  TGD confirmed TGD not confirmed 

N % N % 

Study Site  

KPNC 5736 94.61 327 5.39 

KPSC 4270 94.43 252 5.57 

SOGI Data Availability 

SOGI present 6169 96.03 255 3.97 

SOGI absent 3837 92.21 324 7.79 

Age Group (years) 

≤18 2480 92.02 215 7.98 
19-24 2799 95.40 135 4.60 

25-34 2715 95.80 119 4.20 

35-44 1102 96.24 43 3.76 

≥45 910 93.14 67 6.86 

Recorded Gender  

Female 3938 95.42 189 4.58 

Male 6010 93.96 386 6.04 

Index Interval 

2006-2015 1229 94.54 71 5.46 

2016-2018 4793 94.72 267 5.28 

2019-2020 3984 94.30 241 5.70 
Abbreviations:  KPNC=Kaiser Permanente Northern California, KPSC=Kaiser 
Permanente Southern California, N=number of individuals, SOGI=sexual 
orientation gender identity, TGD= transgender or gender diverse 

 
 
 
 
 
 
 
 
  



Table 4: Factors associated with final confirmation of TGD status 
Participant Characteristics OR 95% CI 

Study Site  

KPNC 1.0 (reference) 
KPSC 1.16 [0.97, 1.38] 

Text Evidence 

DX+KWD 1.0 (reference) 

KWD+SOGI 0.30 [0.22, 0.40] 

DX+KWD+SOGI 2.72 [2.24, 3.31] 

Age Group (years) 

≤18 1.0 (reference) 
19-24 1.57 [1.25, 1.97] 

25-34 1.64 [1.29, 2.09] 

35-44 1.98 [1.39, 2.80] 

≥45 1.04 [0.95, 1.37] 

Recorded Gender  

Female 1.0 (reference) 

Male 1.14 [0.95, 1.37] 

Index Interval 

2006-2015 1.0 (reference) 

2016-2018 1.13 [0.86, 1.50] 

2019-2020 1.06 [0.80, 1.41] 
Abbreviations: CI=confidence interval, DX= diagnostic codes, KPNC=Kaiser 
Permanente Northern California, KPSC=Kaiser Permanente Southern 
California KWD=keywords, OR=odds ratio, SOGI=sexual orientation 
gender identity, TGD= transgender or gender diverse 

 
 
 
 
 
 
 
 
 


