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1. There are numerous spelling, grammar, and writing 
errors noted, particularly in the front matter of the 
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Background and someone else wrote the methods, results, 
and discussion.  
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the paper and amended spelling, grammar, and writing 
errors. 

2. The article is of interest from as a methodological 
approach, but I found it was written more for a clinician 
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population of interest and more on the methods and tools 
used. Also, what are some practical applications of these 
methods for informatics professionals? 

Thank you, we have reduced the background to include 
less details on the population of interest and more on the 
gap in knowledge related to text mining in nurses’ notes. 
For practical applications of these methods for informatics 
professionals we include the following implications: 
“The resulting list of n-grams can be used as a lexicon for 
future research. Further research should focus on applying 
and evaluating the lexicon in different settings and adding 
to its comprehensiveness. The findings also highlight a 
need for ways of mapping terms related to sexual 
orientation and gender identity to standardized 
terminologies in documentation in a way that is 
meaningful, comprehensive and culturally competent.” 

3. I found the results quite tedious to read through. It was 
very mechanistic and adding some reference to the 
significance of some of the results would be helpful and 
more interesting to read. E.g. "The relative frequency of 
'LGBT' in the narrative notes was 9.2*10-4 %, compared to 
8*10-6 % in the reference corpus." Although it appears 
there is a difference, I don't know if it is high or low, 
significant, etc. I know some of this is discussed later in the 
paper, but some type reference range text might be 
helpful.   

Thank you for your suggestion, we have added some 
clarifying language in this section and restructured 
sentences for a clearer read.  

4. You state the design of the study as Bag-of-words and in 
the abstract state it is a text mining study. This is not a 
research design, it is a method of data extraction. The 
design in this study is thus not clear.   

 Thank you for pointing this out. We have amended our 
design section to indicate that this is a retrospective 
observational cross-sectional design where text mining 
approaches were utilized for text extraction and retrieval.   

5. Figure1 is in black and white and it is hard to distinguish 
the differences in the graphs. You might use stronger and 
lighter shading to make the differences clear or submit 
them in color.  

Thank you, we have amended Figure 1 to sbe in color. 

6. Table 1 be consistent with the spacing of your 
subheadings (I would center sexual orientation and gender 
identify), also the text under LOINC to the rights looks off 
like it is right justified.  

We have amended table 1 so that the headings are 
centered and the items below are all left justified. 

7. Table 2 separate the headings sexual orientation and 
gender identity from the list of items with a bar like you 
did in table 1.  

We have added a border to be consistent with table 1. 

8. Table 3 spacing and justification/center of subheadings, 
separate the n-gram tables from each other. You can 
write, Table 3 (continued) or something of that nature. 
They are confusing all lumped together.  

We have adjusted the spacing and justification and 
separated the n-gram sections from each other. 
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In the abstract, sentence 2 there is an extra word - either 
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Thank you for your thoughtful review, we have amended 
this to read “To that end, the this study examined what is 
documented about sexual orientation and gender identity 
in narrative home care nurses’ notes in an electronic 
health record” 

Page 1 - last paragraph - Sentence 1 was confusing.  This 
needs clarification.  This paragraph is unclear regarding 
unstructured data.  The term other sources is used and it 
is unclear if this refers to nursing notes or other types of 
data. 

Thank you, we have amended this paragraph for 
clarification. The section now reads: “While widespread 
implementation of EHRs in health care provides increasing 
availability of routinely collected electronic data, a large 
portion of this data is unstructured and complex to extract 
and analyze.13 Despite continuing efforts to “standardize 
clinical documentation, clinicians continue to greatly rely 
on unstructured or narrative data12, meaning that up to 
75% of available clinical data is unstructured.13 Managing 
and utilizing these largely unstructured data, which include 
nursing notes, comes with challenges, and innovative 
solutions are needed.” 

Page 4- paragraph 2- Clarify sentence 3.  The structure of 
the sentence makes it difficult to understand. 

We have amended this paragraph to read: “Using the 
AutoMap software’s built-in packages, the first step of 
data cleaning was fix common typographical errors in the 
text. Next, all numbers, symbols, stop words and noise 
words were removed. However, pronouns were retained 
due to their potential significance in examining gender 
identity. Consequently all text was converted to upper case 
to remove the issue of case sensitivity.” 

Page 6- paragraph 1 - sentence 3- There seems to be a 
word missing. 

Thank you we have added the missing word ‘to’. The 
sentence now read: “After manual review 21 notes were 
excluded; 14 due to the word ‘gay’ appearing as a proper 
noun rather than in reference to sexual orientation and 
seven due to errors in pronoun use.” 

Page 10 paragraph 1 - sentence 4 - Check the tenses; they 
don't agree. 

Thank you, we have amended the sentences to ensure the 
whole paragraph is written in present tense. 

Page 11- paragraph 1- sentence 4 Once again, review the 
tenses, they all need to be the same.  

We have amended this sentence so that the entire section 
is in the present tense. 

Page 12 - paragraph 2 - sentence 5- there are extra words.  
The last sentence in this paragraph is cumbersome and 
needs to be clarified.  

Thank you for noting cumbersome structure of this 
section. We have revised it to say: “Comparison to the 
reference corpus reveals that a majority of the n-grams 
identified have a higher relative frequency in our clinical 
corpus compared to the reference corpus, despite the 
apparent growth in literature and public discourse on LGBT 
issues. This highlights the uniqueness of the nursing 
language compared to contemporary literature and public 
discourse. This may further indicate a perceived clinical 
relevance of this data among home care nurses.” 

 



Abstract 

Health disparities have been documented in the LGBT population, but more research is needed 

to better understand how to address them. To that end, this observational study examined what is 

documented about sexual orientation and gender identity in narrative home care nurses’ notes in 

an electronic health record. 

Lexical text mining approaches were used to examine a total of 862,715 clinical notes from 

20,447 unique patients who received services from a large home care agency in Manhattan, New 

York, and extracted notes were qualitatively reviewed to build a lexicon of terms for use in 

future research.  

Forty-two notes, representing 35 unique patients, were identified as containing documentation of 

the patient’s sexual orientation or gender identity. Documentation of sexual orientation or gender 

identity was relatively infrequent, compared to the estimated frequency of LGBT people in the 

US population. Issues related to fragmentary language emerged, and variety in phrasing and 

word frequency was identified between different types of notes and between providers. 

This study provides insight into what nurses in home healthcare document about sexual 

orientation and gender identity, their clinical priorities related to such documentation, and 

provide a lexicon for use in further research in the home care setting. 
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Background and Significance 

Significant health disparities have been documented in the LGBT population, but more 

research is needed to better understand the mechanism behind them and how they can best be 

addressed.1–4 In the United States, home care agencies serve 4.9 million Americans a year,5 and 

the majority of elderly people requiring long term care services (80%) receive them in the home.6 

Similarly, the home care sector across Europe is growing in both size and importance, but 

remains vastly understudied.7 

Experts have pointed out the role of clinical data and documentation in electronic health 

records (EHR) in expanding the knowledge of LGBT health issues, as evidenced by the Institute 

of Medicine’s (IOM) call to incorporate sexual orientation and gender identity into routine 

assessment and data collection in healthcare1,8 and similar recommendations by the Council of 

Europe.9 Collecting clinical data in healthcare using EHR’s improves the structure and process of 

such data collection, and may also improve patient outcomes directly, as well as provide a rich 

source of data for research and clinical decisions support.10,11  

While widespread implementation of EHRs in health care provides increasing availability 

of routinely collected electronic data, a large portion of this data is unstructured and complex to 

extract and analyze.12 Despite continuing efforts to standardize clinical documentation, clinicians 

continue to greatly rely on unstructured or narrative data,13 meaning that up to 75% of available 

clinical data is unstructured.12 Managing and utilizing these largely unstructured data, which 

include nursing notes, comes with challenges, and innovative solutions are needed.  

To address this data challenge, there is increasing interest in automated or semi-

automated methods, such as text-mining, to analyze clinical text data. In recent studies these 

methods have shown promise for medical record reviews and retrospective identification of 
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various adverse health outcomes.14–17 However, nurses’ notes and other nurse-generated data 

have been largely overlooked as a data source in these studies.18 There is a need to develop 

methods to capture the large body of data that already exists in the form of nurses’ notes and 

explore the potentially valuable information it may contain about LGBT patients and their health 

and care needs. 

Objective 

This study aimed to examine what is documented about sexual orientation and gender identity in 

narrative home care nurses’ notes in an electronic health record. 

Methods 

Design 

This was a retrospective observational cross-sectional study using text mining 

approaches. Text mining is a subset of data mining that utilizes a set of computational techniques 

for retrieval and analysis of human language, aiming to extract and represent meaning for free or 

unstructured text19,20. Prior research has demonstrated that text mining can be effective in 

identifying data from narrative clinical notes.19,21–27 Due to the complexity and level of 

ambiguity in clinical narratives, text mining is the most commonly utilized method to retrieve 

text information from clinical records.20,28  

This study utilized a bag-of-words method with n-gram based text retrieval. The bag-of-

words is one of the most commonly used methods for text representation and categorization 29. 

With this method, the text documents are represented as a multi-set, or so-called bag, and the 

grammar and word sequence are disregarded. This allows for counting frequencies of words or 

concepts in text and representing the text quantitatively as vectors. This was an appropriate 

design for this study, as the aim was to explore the highly understudied topic of sexual 
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orientation and gender identity documented in nurse narratives in home care patients’ electronic 

health records.  

The text mining procedure was performed in the following steps: 1) Data selection, 2) 

Preprocessing, 3) Transformation, 4) Application of data mining algorithm and 5) 

Interpretation.30  

Data corpus and selection 

The data for this study was obtained from a large not-for-profit home healthcare provider 

in the United States with a diverse patient population across New York. The data corpus 

comprised of nursing narratives from three types of nurses notes; referral, narrative and 

coordination of care notes. Referral notes are documented at first referral to the agency, during 

the intake visit. Narrative notes are documented during each visit, when the nurse obtains 

information that is perceived as important but not captured in structured data in the EHR. 

Coordination of care notes are used to document the coordination of care with other healthcare 

and service providers. All notes in the data corpus were documented by home care nurses in the 

organization’s electronic health records system for all patients receiving care in the latest 

available full year, (2015) in the borough of Manhattan (N=20,447). The borough of Manhattan 

was selected based on the high density of members of the LGBT community, compared to other 

boroughs across the New York metropolitan area.31 This was considered most feasible under the 

assumption that this would also result in more density of LGBT patients in the data corpus. 

Data cleaning and preprocessing 

Clinical texts, such as nurses’ notes, are generally considered noisy and irregular data,32 

partly due to common typographical errors, abbreviations and fragmentary language.33 For this 

reason, and due to the volume of the data, thorough data cleaning and preprocessing is a key step 
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in the data mining process. This step serves to format the data to a more computer-readable form 

for further analysis. The Intellij integrated development environment for Java and the AutoMap 

software were used for data cleaning and preprocessing. 

Using the AutoMap software’s built-in packages, the first step of data cleaning was fix 

common typographical errors in the text. Next, all numbers, symbols, stop words and noise 

words were removed. However, pronouns were retained due to their potential significance in 

examining gender identity. Consequently all text was converted to upper case to remove the 

issue of case sensitivity.  

Following this, a stemmer was applied in AutoMap to reduce dimensionality of the data. 

Stemming aims to reduce any inflectional forms of words to their word stems or base forms.34 

This study used the Krovetz stemmer as the main goal of stemming in this case was time 

efficient data reduction, given that the stemming processes were not likely to effect the keywords 

or n-gram of interest in this study. 

Transformation 

Following preprocessing, the AutoMap software was used to transform all text into n-

grams, to be used for text categorization. An n-gram is a sequence of a certain number of words 

or characters from a larger string.35 Examples of n-grams related to gender identity would be 

‘transgender’ (unigram), ‘transgender male’ (bigram) and ‘male to female’ (trigram). This study 

utilized a combination of unigrams, bigrams and trigrams, which has been found to yield higher 

accuracy in text categorization, compared to the use of only one type of n-gram.36  

Application of data mining algorithm 

Following the transformation step, a search algorithm was constructed using Intellij 

integrated development environment with Java to extract n-grams of potential relevance to the 
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sexual orientation or gender identity of patients. To construct the search algorithm, keywords and 

phrases were identified based on previously conducted qualitative interviews 37 as well as an 

examination of commonly used medical terminologies and lexicons and exploration of how 

sexual orientation and gender identity are coded in these (Table 1). These keywords and phrases 

included terms related to sexual orientation, sexual and gender identity and/or expression and 

sexual behavior to ensure that all relevant documentation would be identified. However, it 

should be noted that these concepts are in no way synonymous or interchangeable. Search terms 

included in the search algorithm are displayed in Table 2. The search process was iterative, with 

certain terms added or removed based on search results. Each retrieved note was manually 

reviewed to assess the context of the identified keywords and determine whether they accurately 

identified the documentation of a patients’ sexual orientation or gender identity. The traditional 

mining techniques of frequency counts and visualization 38 were then employed to summarize 

the findings. Finally, the relative frequency of each n-gram was compared to the relative 

frequency of that n-gram in a reference database. The database utilized for reference was the 

Google Books n-gram viewer, which allows for the search of n-grams in Google’s text corpora, 

consisting of sources printed between the years 1500 and 2008.39 The purpose of this was to 

examine what the relative frequency of n-grams related to sexual orientation or gender identity in 

nurses’ narrative notes is compared to narratives from other fields, such as history, art and 

humanities. This reference database was therefore used as a proxy for public discourse. 

Interpretation 

The interpretation stage comprises of an evaluation of findings to determine if the data 

mining process can be terminated or if further iterations are needed. 30 In this study, the data 
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mining process was terminated once the iterative search process no longer yielded additional 

results. 

Results 

The data corpus comprised of 20,447 referral notes, 234,788 coordination of care notes 

and 607,480 narrative notes from 20,477 unique patients. A total of 63 notes were identified that 

contained documentation related to patients’ sexual orientation or gender identity. Forty-two 

notes remained that contained documentation of patients’ sexual orientation or gender identity. 

These consisted of 11 referral notes, 24 narrative notes and seven coordination of care notes. 

These notes represented 35 unique patients. Eleven patients were identified from referral notes, 2 

patients from coordination of care notes and 23 patients from narrative notes. One of the 35 

patients was identified in two different types of notes, narrative and coordination of care notes. 

Of the 35 patients identified as having documentation in their record related to sexual orientation 

or gender identity, 22 were lesbian, gay or bisexual, 6 were transgender and seven were 

heterosexual. 

Table 3 displays the unigrams, bigrams and trigrams related to sexual orientation or 

gender identity that were identified through the text mining process. Nine unique unigrams, 

seventeen unique bigrams and twelve unique trigrams were identified. Of these, seven unique 

unigrams, eleven bigrams and eight trigrams, were represented in the narrative notes. 

Coordination of care notes yielded no unigrams or trigrams related to sexual orientation or 

gender identity, and only two unique bigrams. Four unique unigrams, seven bigrams and five 

trigrams were represented in the referral notes. Figure 1 shows a comparison of the frequency of 

n-grams between notes. The n-grams can be broadly classified into five categories: 1) sexual 

orientation terms, 2) terms on gender identity or expression, 3) terms related to relationships and 
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family, 4) terms related to sexual behaviors and 5) terms referring to supportive services (Table 

3). These categories will be discussed further in the following sections.  

Sexual orientation 

Five unigrams related to sexual orientation were identified, as well as one bigram and one 

trigram. The most commonly occurring n-gram related to sexual orientation was the unigram 

‘LGBT’, which stands for lesbian, gay, bisexual and transgender. This unigram occurred nine 

times in the corpus, although it was exclusively represented in the narrative notes. The relative 

frequency of ‘LGBT’ in the narrative notes was higher than in the reference corpus (9.2*10-4 % 

compared to 8*10-6 %). A manual review revealed that the acronym frequently occurred in 

relation to community resources or supportive services tailored to the LGBT population. 

The unigram ‘heterosexual’ followed in frequency, occurring six times in referral notes 

and once in the narrative notes. The relative frequency of this unigram in the referral notes was 

higher than in the reference corpus (8.6*10-3 %, compared to 4.2*10-4 %). The remaining 

unigrams in this category were relatively infrequent, occurring once or twice and exclusively in 

narrative notes. 

Gender identity and expression 

Three unigrams, six bigrams and five trigrams were identified related to patients’ gender 

identity or gender expression. The most frequently occurring n-gram in this category was the 

unigram transgender, occurring four times in the referral notes and three times in the narrative 

notes. The relative frequency in the notes was not substantially higher than in the reference 

corpus (5.7*10-4 % and 3.1*10-4 %, respectively, compared to 1.0*10-4 % in the reference 

corpus).  



 

 

8 

 

 

 

Four of the bigrams and two of the trigrams represented different phrasing or denotation 

of the transgender individual’s sex and gender, including ‘transgender ftm’ or ‘female to male’, 

to indicate that a patients had been assigned female sex at birth but identified as male gender. 

 

Relationships and family 

Two bigrams were identified that referenced the relationships and family of patients. 

Both referred to female patients and their spouses, either girlfriend or wife. The bigram ‘her 

wife’ occurred three times in the coordination of care notes and seven times in narrative notes, 

and had a relative frequency of 2.7*10-4 % and 7.2*10-4 %, respectively, which was substantially 

higher than the reference corpus (3.0*10-6 %). Similarly, the bigram ‘her girlfriend’ occurred 

more frequently in the nurses’ notes (3.6*10-4 % in coordination of care notes and 1.0*10-4 % in 

narrative notes, compared to 1.0*10-5 % in the reference corpus). 

Sexual behaviors 

Two bigrams and one trigram were identified related to sexual behaviors. In all instances, 

the sexual behaviors documented were specifically heterosexual sexual activity. Manual review 

revealed that in all cases, the patient in question was HIV-infected and the documentation of 

heterosexual sexual activity referred to how transmission occurred. No n-grams were identified 

related to sexual behaviors or activity with same-sex partners. 

Supportive services 

The category of supportive services for members of the LGBT community was only 

represented in narrative notes. One unigram, six bigrams and five trigrams were identified in the 

text. Of these n-grams, all but one were in reference to the services offered by Services and 

Advocacy for GLBT Elders (SAGE). Through manual review, it emerged that this was 
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documented to note that the patient in question had been referred to these services, or was 

already connected with them. In addition to SAGE, one note documented the use of services at 

Callen-Lorde Community Health Center, which specializes in healthcare and services targeted to 

New York’s lesbian, gay, bisexual, and transgender communities.40 

Discussion 

To the author’s knowledge, no other study has been conducted using natural language 

processing to examine the documentation of sexual orientation or gender identity in home care 

nurses’ notes. The findings provide insight into how nurses document information about their 

patients’ sexual orientation or gender identity, and provide a lexicon of n-grams for use in further 

studies on this topic in the home care setting.  

Text mining approach and issues 

Findings of this study highlight previously documented issues related to the analysis of 

unstructured text, such as the issue of fragmentary language.33 This is perhaps best exemplified 

in the great variation that emerged when a transgender gender identity was documented. A 

transgender individual assigned male sex at birth but identifying as female was denoted in the 

unstructured text as ‘transgender m-f’, ‘transgender mtf’ and ‘transgender male to female’, all 

referring to the same concept but varying based on the provider conducting the documentation. 

The variation in terminology creates ambiguity and makes the development of an efficient yet 

comprehensive lexicon challenging. This highlights the importance of continued efforts to 

develop and implement standardized terminologies for nurse documentation. While great strides 

have been made to implement and consolidate standardized nursing terminologies 41, standard 

terminology related to the documentation of sexual orientation and gender identity is lacking. 

The Department of Health and Human Services and the Office of the National Coordinator for 
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Health Information Technology (ONC)42,43 have called for the addition of standardized terms 

related to sexual orientation and gender identity to be incorporated into the SNOMED CT 

nomenclature and HL7 standards, but have not yet been added. Future research should examine 

how to map commonly utilized terms to standard terminologies that will support comprehensive 

and culturally competent documentation of patients’ sexual orientation and gender identity.  

Experts have begun examining how best to ask questions about sexual orientation or 

gender identity in the clinical setting in order to obtain comprehensive information 8. However, 

there is a need for ways of mapping the varied and dynamic terms and phrasing of these 

questions into a standardized nursing terminologies on the documentation side. Such mapping 

requires input from the clinicians conducting the documentation, such as nurses. The n-grams 

extracted in this study may provide some insight into the language nurses are most comfortable 

with using in their documentation, but further research is needed.  

Identification of LGBT patients 

Despite a large data set and an extensive, iterative search process, relatively few instances 

of documentation of sexual orientation and gender identity emerged. We identified 28 LGBT 

patients where sexual orientation or gender identity were documented, in a dataset of 20,477 

patients, or around 0.1%. Contrastingly, around 3.8% of the US population are estimated to 

identify as LGBT (Gates, 2011). This indicates that sexual orientation and gender identity is 

likely only documented in a small portion of those patients who identify as LGBT. This is 

consistent with findings from previous qualitative studies, which found that nurses were reluctant 

to discuss and document their patients’ sexual orientation and gender identity.37,44 However, the 

search algorithm constructed iteratively in this study was able to comprehensively identify 
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patients from the records and the resulting lexicon can be used in future research to identify 

cohorts of LGBT patients for use in health disparities research.  

Emphasis in documentation 

In instances where sexual orientation was documented, the focus appeared to be on 

documenting demographic information, such as gender, behaviors that resulted in risk or 

infection, patient’s relationships with spouses and caregivers and relevant community resources. 

These focus areas are well aligned with the main goals of home care nursing, to promote health, 

improve function and assist patients to remain at home.45 Accurate demographic information and 

assessment of potentially risky behaviors are key to ensuring optimal outcomes and informing 

patient education and the understanding and identification of informal caregivers, supportive 

relationships and community resources can improve the individual’s ability to avoid 

hospitalization and remain in the home.46 This is also consistent with a previous qualitative study 

among home care nurses, where nurses express an emphasis on documentation informing care 

and practice, and mainly see clinical relevance of sexual orientation or gender identity data in 

relation to risky behaviors or caregiver support.37 Interestingly, a majority of instances where 

sexual orientation or sexual behaviors was documented in this study were referring to 

heterosexual activity. This may further highlight a discomfort or the perceived sensitivity of the 

information when patients are engaged in same-sex relationships or sexual activity. 

Comparison between types of notes 

As shown in Figure 1, the frequency of n-grams varied greatly between different types of 

notes. A majority of the n-grams were represented in the narrative notes, which may indicate that 

discussions about sexual orientation or gender identity are more likely to come up further into 

the home care episode, rather than at first referral. This is consistent with findings from 
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qualitative interviews, where nurses expressed the importance of building trust and rapport with 

the patient before broaching a sensitive topic such as sexual orientation and gender identity.37 

There were however several n-grams that were not represented in narrative notes and only came 

up in the referral notes. This highlights the importance of tailoring data mining processes to the 

specific text being analyzed. Different search algorithms may be more or less effective for 

different sets of notes, and may therefore need to be specifically tailored, particularly if 

specificity is a priority. 

Comparison to public discourse 

Comparison to the reference corpus reveals that a majority of the n-grams identified have 

a higher relative frequency in our clinical corpus compared to the reference corpus, despite the 

apparent growth in literature and public discourse on LGBT issues. This highlights the 

uniqueness of the nursing language compared to contemporary literature and public discourse. 

This may further indicate a perceived clinical relevance of this data among home care nurses.  

Limitations  

This study has limitations worth noting. Firstly, only one year of data was used to limit 

the volume of the data analyzed. Including data from a longer period might strengthen the study 

by providing more data and potentially the emerging of further relevant n-grams. Secondly, this 

study was only conducted using data from one home care agency and in one borough of 

Manhattan. It cannot be assumed that the findings are generalizable across different settings or 

geographical locations. Finally, the method used was a knowledge-based approach, relying on an 

a priori list of search terms to use in the data mining process, and the list may therefore not have 

been exhaustive. Despite these limitations, the lexicon developed based on the findings can serve 

as a base or foundation for future research, to be further developed and improved upon. 
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Conclusions 

The findings of this study provide insight into what nurses in home healthcare document 

in patient records about sexual orientation and gender identity and their priorities related to such 

documentation. The resulting list of n-grams can be used as a lexicon for future research. Further 

research should focus on applying and evaluating the lexicon in different settings and adding to 

its comprehensiveness. The findings also highlight a need for ways of mapping terms related to 

sexual orientation and gender identity to standardized terminologies in documentation in a way 

that is meaningful, comprehensive and culturally competent. 

Human Subjects Protections 

This study was performed in compliance with the International Ethical Guidelines for 

Biomedical Research Involving Human Subjects and was reviewed by Institutional Review 

Boards at the university and the health care agency included in this study 
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Figure legend: 

Figure 1 shows a comparison of the frequency of n-grams identified between the three types of 

included notes: Referral notes, coordination of care notes and narrative notes. 

Table legends: 
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Table 1 shows the potential search words identified through literature review and domain 

expertise for use in n-gram text extraction, by source. 

Table 2 shows the n-grams or search terms included in the search algorithm. 

Table 3 shows the unigrams, bigrams and trigrams related to sexual orientation or gender identity 

that were identified through the text mining process and their relative frequency. 



Figure 1. Comparison of n-gram frequency between notes 

 

0 2 4 6 8 10 12

heterosexual

homosexual

bisexual

gay

LGBT

transgender male

transgender female

male to female

female to male

heterosexual sex

heterosexual intercourse

her wife

her girlfriend

n-gram frequency by notes

Referral notes Coordination of care notes Narrative notes

Figure 1 - original docx file



Figure 1 - tiff format Click here to download Figure Figure 1-CIN-rev.tif 

http://www.editorialmanager.com/cin/download.aspx?id=59433&guid=73f4f151-c06c-4101-9907-fa7746011dc5&scheme=1
http://www.editorialmanager.com/cin/download.aspx?id=59433&guid=73f4f151-c06c-4101-9907-fa7746011dc5&scheme=1


Table 1. Potential search words identified, by source 

 From interviews ICD 9-10 SNOMED LOINC 

Sexual orientation     

 lesbian High risk heterosexual behavior Homosexual/homosexuality Sexual orientation 

 gay High risk homosexual behavior Homosexual Bisexual 

 bisexual High risk bisexual behavior Gay Heterosexual 

 homosexual 
Counseling related to patient's 

sexual behavior and orientation 
Lesbianism Homosexual 

 same-sex  Lesbian  

 LGBT  Bisexual state  

 partner  Bisexual  

 his husband'    

 her wife'    

Gender identity     

 Transgender Gender identity disorder Transsexual Gender identity 

 Transsexual 
Personal history of sex 

reassignment 
Male-to-female transsexual Identifies as male 

 identifies as'  Female-to-male transsexual Identifies as female 

 mtf  
Surgically transgendered 

transsexual 

Female-to-male 

transsexual 

 ftm  
Surgically transgendered 

transsexual male-to-female 

Male-to-female 

transsexual 

 female to male  
Surgically transgendered 

transsexual female-to-male 

Identifies as non-

conforming 

 male to female    

 preferred pronoun'    

 

Table 1



 

Table 2. Search terms included in search algorithm 

Sexual orientation Gender identity 

Heterosexual Transgender 

Homosexual Transsexual 

Lesbian Gender identity 

Gay Sex reassignment 

Bisexual  Identifies as 

Sexual orientation Male to female 

LGBT MtF 

Her girlfriend Female to male 

His boyfriend FtM 

Her wife Preferred pronoun 

His husband  

 

Table 2



 

Table 3. N-grams identified in notes    

 A) Unigrams Referral notes Coordination of care notes Narrative notes 
Reference-

Google books 

Category n-gram Frequency 
Relative 

frequency*  
Frequency 

Relative 

frequency*  
Frequency 

Relative 

frequency*  

Relative 

frequency* 

Sexual 

orientation 

heterosexual 6 860.28 0 0.00 1 103.05 426.33 

homosexual 0 0.00 0 0.00 1 103.05 518.04 

bisexual 0 0.00 0 0.00 1 103.05 155.94 

gay 0 0.00 0 0.00 2 206.10 2152.09 

LGBT 0 0.00 0 0.00 9 927.45 82.77 

Gender 

identity or 

expression 

transgender 4  573.52 0 0.00 3 309.15 95.16 

m-f 1  143.38 0 0.00 0 0.00 0.28 

mtf 1 143.38 0 0.00 0 0.00 0.65 

Supportive 

services 
SAGE 0 0.00 0 0.00 9 927.45 960.83 

* Unit: %10-6 
 

Table 3. continued     

B) Bigrams Referral notes Coordination of care notes Narrative notes 

Reference-

Google 

books 

Category n-gram Frequency 
Relative 

frequency*  
Frequency 

Relative 

frequency*  
Frequency 

Relative 

frequency* 

Relative 

frequency* 

Sexual 

orientation 
homosexual male 0 0.00 0 0.00 1 103.05 2.25 

Gender 

identity or 

expression 

transgender m-f 1 143.38 0 0.00 0 0.00 0.00 

transgender male 1 143.38 0 0.00 1 103.05 0.14 

transgender female 0 0.00 0 0.00 1 103.05 0.07 

transgender mtf 1 143.38 0 0.00 0 0.00 0.00 

Table 3



sexual 

reassignment 
1 143.38 0 0.00 0 0.00 0.97 

preferred pronoun 1 143.38 0 0.00 0 0.00 0.07 

Relationships 

and family 

her wife 0 0.00 3 272.43 7 721.35 2.91 

her girlfriend 0 0.00 4 363.24 1 103.05 9.62 

Sexual 

behaviors 

heterosexual sex 4 573.52 0 0.00 0 0.00 540.60 

heterosexual 

intercourse 
2 286.76 0 0.00 0 0.00 5.48 

Supportive 

services 

Callen Lorde 0 0.00 0 0.00 1 103.05 0.06 

SAGE LGBT 0 0.00 0 0.00 5 515.25 0.00 

LGBT center 0 0.00 0 0.00 1 103.05 0.25 

LGBT Sv 0 0.00 0 0.00 3 309.15 0.00 

LGBT service 0 0.00 0 0.00 2 206.10 0.00 

gay environment 0 0.00 0 0.00 1 103.05 0.30 

* Unit: %10-6 

 

Table 3. continued    

C) Trigrams Referral notes Coordination of care notes Narrative notes 

Reference-

Google 

books 

Category n-gram Frequency 
Relative 

frequency*  
Frequency 

Relative 

frequency*  
Frequency 

Relative 

frequency*  

Relative 

frequency* 

Sexual 

orientation 

Caucasian 

homosexual male 
0 0.00 0 0.00 1 103.05 0.00 

Gender 

identity or 

expression 

male to female 1 143.38 0 0.00 1 103.05 11.73 

female to male 0 0.00 0 0.00 1 103.05 8.48 

sexual 

reassignment 

surgery 

1 143.38 0 0.00 0 0.00 0.64 

patient is 

transgender 
1 143.38 0 0.00 0 0.00 0.00 

is a transgender 1 143.38 0 0.00 0 0.00 0.09 



Sexual 

behaviors 

unprotected 

heterosexual sex 
2 286.76 0 0.00 0 0.00 0.15 

Supportive 

services 

LGBT elder 

support 
0 0.00 0 0.00 1 103.05 0.00 

SAGE for LGBT 0 0.00 0 0.00 3 309.15 0.00 

SAGE LGBT SV 0 0.00 0 0.00 4 412.20 0.00 

member of LGBT 0 0.00 0 0.00 1 103.05 0.00 

SAGE LGBT SNR 0 0.00 0 0.00 1 103.05 0.00 

* Unit: %10-6        

 


