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Abstract

Sexual trauma survivors are reluctant to disclose such a history due to stigma. This is likely the 

case when estimating the prevalence of sexual trauma experienced in the military. The Veterans 

Health Administration has a program by which all former US military service members (Veterans) 

are screened for military sexual trauma (MST) using a questionnaire. Administrative data on MST 

screens and a change of status from an initial negative answer to positive and natural language 

processing (NLP) on electronic medical notes to extract concepts related to MST were used to 

refine initial estimates of MST among a random sample of 20,000 Veterans. The initial MST 

positive screen of 15.4% among women was revised upward to 21.8% using administrative data 

and further to 24.5% by adding NLP results. The overall estimate of MST status in women and 

men in this sample was revised from 8.1% to 13.1% using both data elements.
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Introduction

US military Veterans are at risk for experiencing sexual trauma while serving in the armed 

forces. This is referred to as military sexual trauma (MST) and is considered an important 

public health issue, similar to sexual trauma among adults in the general community and in 

college campuses. The challenge in estimating the true prevalence of MST is that there is 

under-reporting of this trauma due to social stigma.

In the Veterans Health Administration (VHA), where former US military service members 

who are now Veterans are provided care, there is a coordinated effort to screen for MST and 

provide free medical care to those who report it. The screen is administered to all Veterans 

seeking care in VHA and the results are recorded in the electronic medical record. Here too, 
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there is a challenge in that not all Veterans disclose their true MST status due to various 

factors [1-3]. Official estimates of the prevalence of MST are based on a positive screen for 

MST administered to all Veterans who seek care in VHA medical facilities; approximately 

25% of all women Veterans and 1% of all male Veterans report a positive screen for MST 

[4,5].

Preliminary work has revealed that the MST status of several Veterans who have screened 

negative at their initial screen is later changed to positive status in administrative or 

structured data. Furthermore, we have also noted that some Veterans disclose a history of 

MST to their mental health or medical provider in the course of regular visits to VHA and if 

the Veteran has no objection, these disclosures are recorded by the provider in the free text 

of medical notes (unstructured data) [6].

This aim of this study was to determine whether and by how much structured and 

unstructured data could add to estimating the prevalence of MST positive status as reported 

by Veterans to providers in VHA.

1. Methods

1.1. Administrative data related to military sexual trauma in VHA

The US Department of Veterans Affairs (VA) serves nearly 6 million unique Veterans 

through a network of 152 hospitals around the US. Many of these hospitals are have 

emergency departments and urgent care clinics. Administrative data on MST screens and 

their results (positive or negative) were extracted from the VA corporate data warehouse 

using Veterans Informatics and Computing Infrastructure (VINCI), a secure research portal 

[7,8] on a randomly selected sample of 10,000 women and 10,000 men Veterans from recent 

wars in Afghanistan and Iraq.

1.2. Natural language processing on electronic medical notes to extract MST concepts

All outpatient electronic medical notes in the 12 months following the date of the visit when 

the MST screen was first completed were extracted using VINCI. Using an NLP pipeline 

expressly developed for this project, positively asserted concepts related to MST were 

extracted from these notes. A total of 13,501 Veterans (6,623 women and 6878 men) were 

found to have electronic medical notes for processing by NLP during the study period. NLP 

outputs were reviewed by trained human annotators to determine if the concepts were true or 

false positive and whether they represented concepts related to MST.

1.3. Data analysis

Using administrative data, the number and percentage of women and men Veterans who had 

an initial positive or negative MST screen was first determined. Then, during a long follow-

up period of up to 14 years, the number and percentage of Veterans who had a change of 

MST status from negative to positive was determined. Using NLP outputs, the number and 

percentage of Veterans with evidence of positively asserted NLP concepts related to MST 

were determined.
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2. Results

2.1. MST initial screen results and switch from negative to positive.

From the random sample of 10,000 women and 10,000 men Veterans, 16,847 Veterans had 

initial MST screen results available for analysis. Of the 8,442 women, 1,297 (15.4%) 

reported a positive screen; of the 8,405 men, 62 (0.7%) reported a positive screen. During 

the follow up period ranging from 4 to 14 years, a total of 541 women (6.4%) had a change 

of MST status from negative to positive. A small number of men (29, 0.3%) had a change of 

status recorded in structured data. This resulted in an upward estimate of MST positive 

screen from 15.4% to 21.8% in this group of women Veterans and from 0.7% to 1.0% for 

men Veterans. When taken together, the MST status by initial positive status in this group of 

16,847 women and men Veterans was 8.1% (1,359 positive screens). When adding the status 

change just from structured data, the MST status for both women and men is revised upward 

to 11.5% (total 1,929 positive screens).

2.2. NLP on electronic medical notes to extract positively asserted concepts for MST

Electronic medical notes from a total of 13,501 Veterans in the study sample were evaluated 

using NLP. In this set of 6,623 women Veterans and 6,878 men Veterans, a total of 1,264 

Veterans reported a positive screen for MST at their initial screen. This represents a total 

MST positive screen of 9.4% in this group of Veterans. Using NLP followed by human 

review of the NLP outputs, a total of 284 (230 women and 54 men) Veterans who were MST 

screen negative were found to have positively asserted concepts (true positives) related to 

MST. The overall revised estimate of MST positive status in this group using just the NLP 

outputs is 11.5% (1,264 + 284 by NLP of 13,501).

2.3. Revised estimates from structured and unstructured data mining

Using structured data from MST status changes and evidence from NLP, we were able to 

revise the estimate of positive MST status in the women in this study sample from 15.4% 

(1,297 of 8,442) to 24.5% (1,297 + 541 from structured data MST status change + 230 from 

NLP of 8,442). Similarly, for men in this sample, the revised estimate is 1.7% (62 + 29 from 

structured data MST status change + 54 from NLP outputs of 8,405). Overall estimate for 

the study sample is revised from 8.1% to 13.1% using both data elements.

3. Discussion

There are inherent challenges in estimating the true prevalence of an extremely sensitive 

problem such as sexual trauma as victims often are not willing to disclose this history. As 

such, surveying a large number of Veterans on this topic may not provide any better 

estimates. Thus, we undertook a study to examine whether mining and analyses of structured 

and unstructured data would help us refine the estimate of prevalence of MST.

Starting with baseline data on MST positive screen status, mining structured data for MST 

screen status from negative to positive alone resulted in an upward estimate of MST positive 

screens by 6.4% in women Veterans, NLP added another 2.7% such that the revised estimate 

in women Veterans in this study sample was 24.5% (from 15.4%). The change in status 
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recorded for men Veterans in administrative in this study sample was small. Similarly, a 

small number of men were noted to have NLP evidence of MST. The revised estimate for 

men Veterans in this sample is 1.7% based on both structured and unstructured data mining. 

Using both data elements, the overall estimate for the prevalence of MST positive status 

among women and men in this study sample was revised upward from 8.1% to 13.1%. This 

study demonstrates that it is feasible to revise estimates of MST positive status using 

structured and unstructured data.

The differences in baseline MST positive screen status in women Veterans in our sample 

(15.4%) versus the 25% reported by VHA sources is likely due to differences in the 

populations studied. Our study sample consisted of a random sample of 20,000 women and 

men Veterans from recent conflicts. It is interesting to note that our revised estimate of 

prevalence of MST status in the women in our sample was 24.5%.

We acknowledge several limitations of this study. It is possible that the structured data 

elements of the MST screen were not complete and thus we may be underestimating the true 

prevalence of changes from negative to positive screen. There are false positives and false 

negatives from the outputs of NLP and this affects the ability to identify relevant concepts. 

The concordance of MST screen results from administrative data and NLP evidence of MST 

merits further study. There is also a need for work on determining the feasibility of 

extracting concepts related to other sexual trauma such as childhood sexual abuse and adult 

sexual re-victimization using NLP.
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