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Abstract
Contraceptive use among women Veterans may not be adequately captured using administrative and
pharmacy codes. Clinical progress notes may provide a useful alternative. The objectives of this study
were to validate the use of administrative and pharmacy codes to identify contraceptive use in Veterans
Health Administration data, and to determine the feasibility and validity of identifying contraceptive use
in clinical progress notes. The study included women Veterans who participated in the Women Veterans
Cohort Study, enrolled in the Veterans Affairs Connecticut Health Care System, completed a baseline
survey, and had clinical progress notes from one year prior to survey completion. Contraceptive ICD-9-CM
codes, V-codes, CPT codes, and pharmacy codes were identified. Progress notes were annotated to
identify contraceptive use. Self-reported contraceptive use was identified from a baseline survey of health
habits and healthcare practices and utilization. Sensitivity, specificity, and positive predictive value were
calculated comparing administrative and pharmacy contraceptive codes and progress note–based
contraceptive information to self-report survey data. Results showed that administrative and pharmacy
codes were specific but not sensitive for identifying contraceptive use. For example, oral contraceptive
pill codes were highly specific (1.00) but not sensitive (0.41). Data from clinical progress notes
demonstrated greater sensitivity and comparable specificity. For example, for oral contraceptive pills,
progress notes were both specific (0.85) and sensitive (0.73). Results suggest that the best approach for
identifying contraceptive use, through either administrative codes or progress notes, depends on the
research question.
Keywords: contraception, electronic health records, Veterans, clinical coding

Introduction
Healthcare delivery in the United States is fragmented. Although this fragmentation is widespread,
one example exists within the Veterans Health Administration (VHA), where some women Veterans
enrolled for care within the VHA receive reproductive healthcare, including contraception, outside of the
VHA system. Contraception is a key component of reproductive healthcare as it has important
implications for women’s health and the health of their children. All providers need to be aware of the
contraceptive methods used by their patients. However, if patients do not receive contraception within the
VHA system, administrative and pharmacy codes may not be helpful for identifying the methods used by
patients. We sought to explore the sensitivity and specificity of administrative codes for contraceptive use
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in a cohort of women Veterans and to explore the feasibility of using text notes (clinical progress notes) to
identify contraceptive use in this sample.

Background
In the United States, an individual’s healthcare is typically provided by multiple providers, often from
multiple healthcare systems.1 This fragmentation of care delivery can be detrimental to patient health as it
may result in the absence of important information, such as medication use or adverse drug reactions,
from one or many of the patient’s medical records. Care within the Veterans Health Administration
(VHA) is an example of fragmented care: patients registered for care within the VHA often receive care
from providers outside of that system either by choice or when the care required is not provided by the
VHA facility.2 Women’s healthcare is an example of this fragmentation and is of particular importance to
the VHA.
Women are the fastest-growing segment of eligible healthcare users in the VHA.3 There are currently
more than 170,000 women Veterans of Operation Enduring Freedom (OEF; October 7, 2001–present),
Operation Iraqi Freedom (OIF; March 19, 2003–September 1, 2010), and Operation New Dawn (OND;
September 1, 2010–present).4 Of these women, more than 50 percent have enrolled in the VHA for
healthcare, and 43.8 percent of the women who have enrolled have presented for at least two healthcare
visits.5–7 While the mean age of all women Veterans in 2007 was 47 years, approximately 90 percent of
the returning OEF, OIF, or OND women Veterans who enroll in the VHA are between the ages of 20 and
40 years.7 With the growing women Veteran patient population in the VHA, contraception and
reproductive health are top priorities for the VHA Women’s Health Research Agenda.8
To respond to this increase in women Veterans registering for care in the VHA system, the VHA now
provides gender-specific healthcare services for women at all Veterans Affairs Medical Centers and
Community-Based Outpatient Clinics.9 Nonetheless, some women choose to receive reproductive
healthcare from providers in the community. Therefore, contraceptive procedures performed on women
(e.g., implant insertion, intrauterine device insertion) or contraceptives prescribed to women (e.g., oral
contraceptive pills, the contraceptive ring, or the contraceptive patch) by community providers would
likely not be recorded in the VHA medical record as administrative or pharmacy data (in the form of
International Classification of Diseases, Ninth Revision, Clinical Modification [ICD-9-CM] codes, V
codes [codes used to describe encounters with circumstances other than disease or injury], Current
Procedural Terminology [CPT] codes, and pharmacy codes). Therefore, these codes may not adequately
capture the contraceptive care provided to women. However, accurate documentation of contraceptive use
is important for women’s health. Contraceptives can interact with commonly prescribed medications such
as antiepileptic drugs10 and antibiotics.11 In addition, documentation of effective contraception is crucial
when prescribing teratogenic medications to women.12, 13
If administrative data do not provide the necessary information, providers and researchers need to
look elsewhere for information on contraceptive use. Clinical notes comprise approximately 60 percent of
all clinical information captured by healthcare providers.14 Researchers and clinicians have captured
information from discharge summaries, emergency room reports, radiology reports, and clinical notes for
a wide variety of purposes including the development of clinical decision support tools, the conduct of
quality improvement projects, and the identification of clinically important syndromes.15–18 As any
thorough health history for women Veterans should include information on contraceptive use, regardless
of clinical setting, the use of clinical progress notes is an attractive alternative source of information about
contraceptive use by women who receive care in the VHA and merits further exploration.
The purpose of our research was first to validate administrative and pharmacy codes for contraception
within the VA Connecticut Healthcare System. We compared administrative codes obtained from the
electronic health record (EHR) to results obtained from a survey that included questions about
contraceptive use that was completed by women OEF/OIF/OND Veterans. We calculated sensitivity,
specificity, and positive predictive value of these administrative codes. We then explored the feasibility of
identifying contraceptive use through progress notes, comparing results obtained through chart review
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with results from the same survey, identifying sensitivity, specificity, and positive predictive value of
chart-identified contraceptive use.

Methods
Sample
This study is part of the Women Veterans Cohort Study (WVCS). The WVCS is a two-phase
longitudinal study examining healthcare utilization, health outcomes, and costs of care among male and
female OEF/OIF/OND Veterans in VHA care. The sampling frame for the overall study is the
OEF/OIF/OND roster, provided to the VA by the Department of Defense Manpower Data Center’s
Contingency Tracking System. The OEF/OIF/OND roster is a database of Veterans who have separated
from OEF/OIF/OND military service and enrolled in VA healthcare between October 1, 2001, and April
30, 2008 (N = 406,802). Roster information includes Veterans’ sex, race, date of birth, deployment dates,
armed forces branch (Army, Navy, Air Force, Marines, or Coast Guard), and component (National Guard,
reserve, or active duty).
Phase I of the WVCS is an EHR-based analysis of gender differences in healthcare utilization,
healthcare costs, and health outcomes of the 406,802 male and female Veterans included in the
OEF/OIF/OND roster. Data on Veterans identified through the OEF/OIF/OND roster were linked to
administrative and clinical data contained within the VHA National Patient Care Database (NPCD) and
Decision Support System (DSS). These databases provide healthcare utilization information and cost data,
pharmacy and laboratory data, and coded diagnostic and procedure data associated with inpatient and
outpatient encounters.
Phase II of the WVCS adds survey data to the EHR data from WVCS Phase I, and is a prospective
survey of male and female OEF/OIF/OND Veterans at two large VA facilities, one in the Northeast and
one in the Midwest. Letters were sent to all male and female Veterans on the OEF/OIF/OND roster who
lived within 100 miles of each facility (n = 2,000). Patients expressing interest in the study either met
with or called the research coordinator. Prospective participants were read a description of the study, had
questions answered about enrollment and possible adverse consequences of participation, and were
screened for eligibility. Eligibility criteria included the ability to speak and read English, and participation
in OEF, OIF, or OND. Those who agreed to participate were given an appointment at which they signed
the informed consent form and were asked to complete the baseline survey. Participants were also asked
to complete follow-up surveys one and two years after the baseline survey. The WVCS was approved by
the VA Connecticut Healthcare System and by Yale University.
The OEF/OIF/OND Veteran roster included 650 women registered to receive care at the Northeast
VHA facility. Of these women, 208 (32 percent) agreed to participate in Phase II (the prospective survey)
of the study. In addition, because we wished to explore documentation of contraceptive use in clinical
progress notes, we limited our sample to women who had progress notes in their EHR during the year
prior to baseline survey completion, for a total of 59 (of 208) women (28 percent) and 1,739 progress
notes. We further limited the sample to those who completed all of the contraceptive questions on the
survey: 57 women (27 percent) and 1,686 clinical progress notes.

Survey
The baseline survey for the WVCS19 is a web-based, self-reported structured survey that included
items on combat exposure, trauma, pain, social support, health status, and reproductive health. It also
captured information on participants’ health habits, healthcare practices, and utilization of healthcare
services. The contraceptive question of interest was “During the past 12 months, have you taken
prescription medicine for birth control?” If the response was positive, participants were asked to list the
brand. Of note, the formulation of this question did not allow for the capture of information on bilateral
tubal ligations or on hysterectomies. In addition, participants were asked, “Thinking back about the last
time you had sex, did you or your partner use a condom?”
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Administrative Codes
We identified ICD-9-CM codes, CPT codes, and VHA pharmacy codes associated with contraceptive
use for the women in our sample for the year prior to baseline survey completion (see Table 1).

Progress Notes
Progress notes dating back one year from survey completion were imported into Protégé 2.0 (Stanford
Center for Biomedical Informatics Research), a free, open-source ontology editor and knowledge-base
framework. We used the Knowtator plug-in (BioNLP, Center for Computational Pharmacology,
University of Colorado Denver Health Sciences Center), a general-purpose text annotation tool that is
integrated with the Protégé knowledge representation system, to annotate the progress notes for
contraceptive use. We identified specific contraceptives used, when they were initiated, and the duration
of use. One author (J.W.), a nurse-midwife and family nurse practitioner, did the initial annotation. The
results were then confirmed by the senior author (C.B.), also a clinician. After completing the annotation,
we converted the Knowtator files into XML files and imported them into an SAS (SAS Institute Inc.) data
set. Because the data included multiple files per person, we transposed the data so that there would be
only a single file per person.
The three files—survey, administrative codes, and progress notes—were then merged into one SAS
data set and analyzed together.

Statistical Methods
The survey results were used as the reference standard for the evaluation. Both administrative codes
and progress note annotations were compared to the reference standard to determine sensitivity and
specificity. These measures rely on comparing the results obtained from the test cases (administrative
codes and annotations) to those obtained in the survey (the reference standard). Sensitivity (recall) is the
proportion of documents that are relevant to the query and that are successfully retrieved compared to all
reports determined to be relevant by the gold standard. Specificity identifies the proportion of documents
correctly identified as negative, or not relevant to the query. Positive predictive value is the proportion of
documents retrieved that are relevant to the user’s needs compared to all documents, relevant or
irrelevant, that were retrieved by the method being evaluated.20
In the current analysis, “true positives” were annotations or administrative codes that identified
individuals who used a specific type of contraceptive and that were in agreement with survey results.
“True negatives” were annotations or administrative codes that identified individuals who did not use a
specific type of contraception and that again agreed with survey results. “False positives” occurred when
annotations or administrative codes identified contraceptive use that was not confirmed by survey results.
Finally, “false negatives” occurred when annotations or administrative codes did not identify
contraceptive use that was identified by the survey. All analyses were conducted using SAS software,
version 9.2 (SAS Institute Inc.).

Results
The mean age of the participants was 31 ± 9 years. Seventy-five percent were white, 98 percent had at
least 12 years of education, and 21 percent were married. More than 80 percent had enlisted rank, and 67
percent of the women had served in the Army (see Table 2).

Survey
According to the survey, emergency contraception, combined oral contraceptive pills, NuvaRing or
the contraceptive patch, intrauterine device (IUD), depot medroxyprogesterone acetate (DMPA), and
male condoms were all reported to have been used by at least one woman (see Table 3). No one reported
using progestin-only pills, female condoms, diaphragm, or implants. Because of how the contraceptive
question was phrased, the survey did not identify women who had had a hysterectomy or bilateral tubal
ligation. Twenty-two women did not report contraceptive use over the past year. The remaining 35
women accounted for 57 instances of contraceptive use. Two women reported using more than one type

Use of Structured and Unstructured Data to Identify Contraceptive Use in Women Veterans

of prescription contraceptive in the past year, while seven women reported using both condoms and a
prescription contraceptive. The most commonly used contraceptive was combined oral pills (22 instances;
51 percent). Twelve women reported using condoms the last time they had intercourse (26 percent), and
six reported using either NuvaRing or the contraceptive patch (13 percent). One woman reported using
emergency contraception, one reported using an IUD, and one reported using DMPA during the year prior
to survey completion.

Administrative Codes
Administrative codes identified a total of 15 instances of contraceptive use: 9 instances of oral
contraceptive pill use, 3 instances of NuvaRing or patch use, 2 instances of IUD use, and 1 instance of
DMPA use.

Progress Notes
The annotated progress notes captured bilateral tubal ligation (one instance) and hysterectomies (four
instances), as well as the contraceptive types measured in the survey (see Table 3). Twenty-seven women
had no documentation of contraceptive use. Excluding the 5 women with permanent contraception, 30
women accounted for 43 separate instances of contraceptive use. Nine women had documentation
indicating that they had used more than one type of contraceptive over the past year. As in the survey,
combined oral contraceptive pills were the most commonly used form of contraception (21 instances).
Eight women used NuvaRing or the contraceptive patch, one woman reported having used emergency
contraception, eight women had male condom use documented, three women had IUD use documented,
and two women had DMPA use documented.

Comparison of Different Approaches
Comparing administrative codes with survey data, the codes missed many of the contraceptive
instances identified in the survey (see Table 4). For emergency contraception and male condom use,
sensitivity and positive predictive value either were 0 or could not be calculated. Specificity was excellent
for both (1.00). Oral contraceptive use and NuvaRing/patch use both demonstrated excellent specificity
(1.00 for both) and positive predictive value (1.00 for both), but sensitivity (0.41 and 0.50, respectively)
was not as good. IUD and DMPA use demonstrated excellent sensitivity (1.00 for both) and specificity
(0.98 and 1.00, respectively). Positive predictive value (1.00) was equally outstanding for DMPA use, but
was less strong for IUD use (0.50).
Comparing progress notes annotated for contraceptive use with survey results, we found excellent
positive predictive value, sensitivity, and specificity for emergency contraceptive use (1.00 for all; see
Table 4). Positive predictive value of male condom use in annotated progress notes was moderate (0.63),
and sensitivity was poor (0.42), but specificity was excellent (0.93). Oral contraceptive pills demonstrated
acceptable positive predictive value (0.76), sensitivity (0.73), and specificity (0.85). Positive predictive
value and specificity were excellent for NuvaRing/contraceptive patch use (1.00 for both) with acceptable
sensitivity (0.63. Sensitivity (1.00) and specificity (0.96) were excellent for IUD use, but positive
predictive value (0.33) was less reassuring. Results were similar for DMPA use: sensitivity (1.00) and
specificity (0.98) were excellent, but positive predictive value (0.50) was not as good.
As noted earlier, the survey did not capture information on hysterectomy and tubal ligation; thus
comparisons with the reference standard were not possible. We did find one instance of tubal ligation in
the annotated progress notes and four instances of hysterectomy. Administrative/pharmacy codes
identified none of these.

Discussion
The data suggest that administrative and pharmacy codes are specific but not sensitive for identifying
contraceptive use in this sample of women Veterans. In addition, we have demonstrated the feasibility of
using progress notes to identify contraceptive use among women Veterans who receive their care at the
VA Connecticut Healthcare System. Contraceptive use is well documented, demonstrating good
sensitivity and specificity when compared with the reference standard of patient self-reporting, and thus
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the documentation potentially provides an important source of information that will help minimize the
negative effects of care fragmentation.
Positive predictive value was good for the administrative codes but poor for the annotated progress
notes. Because positive predictive value is dependent on prevalence, and the prevalence of many of these
contraceptives was low in our sample, exploration of positive predictive value of annotated progress notes
in a larger sample will be important.
In comparison to the reference standard, annotated progress notes were more sensitive than
administrative/pharmacy codes. However, while administrative/pharmacy codes are easily and quickly
available to researchers or clinicians, the annotation process that was required to identify contraceptive
use in progress notes was labor intensive, time consuming, and thus costly.
Considerations about the appropriate use of the different sources of contraceptive data are important.
Researchers, clinicians, and health information management professionals must thus think carefully about
how they want to use data before identifying the appropriate source of the data: administrative codes or
text notes. For example, if clinicians want to develop a clinical decision support tool that will identify
contraceptive use in women who are being prescribed teratogenic medications, the highly specific
administrative codes will be adequate. The high false negative rate, which is common with highly specific
tests, is not a problem: the women who are falsely identified as not using an effective form of
contraception can simply inform their clinical provider of their contraceptive method. Few women who
are not using contraception will be misidentified as using it, which is the key. In contrast, if researchers
want to gather information about the number of women in the VHA who use contraception, and
characteristics of these women and their healthcare use, highly specific tests would not be as helpful
because they would eliminate a number of women who were using contraception. For this type of
research, contraceptive information obtained from progress notes might provide more meaningful
information.
This study highlights the value of data extracted from progress notes. To maximize the information
found in these notes, providers need to be encouraged to document thoroughly all healthcare, including
contraceptive use, received by their patients from healthcare systems external to the VHA.
This study has a number of strengths, including the variety of data types that were available. Selfreported survey results provided a reference standard by which we could evaluate how well annotated
progress notes identified contraceptive use compared with administrative/pharmacy data. EHR data
provided access to clinical progress notes. Structured administrative and pharmacy data were also easily
accessible.
Our sample size was small but was appropriate for a feasibility study. A next step will be to develop a
more time-efficient approach to identifying contraceptive use in progress notes. Annotated notes can be
utilized by biomedical informatics applications such as ontologies for automated extraction of clinical
data from EHRs.21 We can then use this approach to identify contraceptive use in a national sample of
women Veterans so as to explore questions relating to contraceptive use in this population. This work can
also be extended to other healthcare systems with EHRs.

Conclusions
Administrative and pharmacy codes were specific but not sensitive for identifying contraceptive use
among women Veterans, while information obtained from clinical progress notes was more sensitive with
comparable specificity. However, obtaining information on contraceptive use from clinical progress notes
is far more time consuming and thus expensive than using administrative and pharmacy codes. This study
highlights the importance of considering the application and intended use of data before identifying
structured or unstructured data as the appropriate source.
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Table 1
Administrative Codes for Contraceptive Use

Contraceptive
Method
Emergency
contraception
NuvaRing/
patch

CPT
Codes

ICD-9CM
Procedure
Codes

VA Product Codes
levonorgestrel and tab
levonorgestrel,
norethindrone,
estradiol, Ortho Evra,
NuvaRing

Tubal ligation

V5042,
V252T,
6282T,
9989T

Intrauterine
device

J7300,
583.01,
583.00,
J7302,

Implant

J7307,
119.82,
119.81,
119.83,
119.75
581.5X,
581.80,
582.00,
582.10,
582.40,
582.6x,
582.7x,
582.8x,

Hysterectomy

ICD-9CM
Diagnosis
Codes

V455.1,
V254.2,
V251.2,
V251.1,
996.32,
V251.3,
V251.1
V255.1,
V254.3,
V455.2

V880.1

66.21,
66.22,
66.29,
66.31,
66.32,
66.39,
66.40,
66.51,
66.52,
66.61,
66.62,
66.63,
66.92,
66.97
69.7

intrauterine

levonorgestrel
implant or
etonogestrel implant

68.3,
68.31,
68.4,
68.51,
68.59,
68.7, 68.8,
68.9

Pharmacy
Codes
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Diaphragm/
barrier

Injection
Contraceptive
pills

Male condoms
Female
condoms

582.9x,
585.4x,
585.5x,
585.52,
585.7x,
A426.6,
571.70,
A426.1,
A426.7,
A426.8,
A426.9
J105.5

diaphragm

medroxyprogesterone
and injection

S499.3,
J730.3,
J730.4

HS200
(combined)—
excluding
hydrocodone;
HS800
(progestinonly)—
excluding
hydrocortisone,
catheter, and
isosorbide
condom and male
condom and female

12

Perspectives in Health Information Management, Summer 2013

Table 2
Sample Description for Women Enrolled in the Women Veterans Cohort Study (WVCS) Study
with Progress Notes during the Year Prior to Survey Completion, from the VA Connecticut
Healthcare System, West Haven Campus
Characteristics
Age (mean ± SD)
Race/ethnicity
Black
White
Hispanic
Other
Unknown
Marital Status
Married
Divorced
Never married
Branch of service
Army
Air Force
Marines
Navy
Rank
Enlisted
Officer
Warrant officer
Education
Attended but did not complete high school
High school diploma
1 semester of college
Associate degree
Baccalaureate degree
Master’s degree
Unknown
a
Percentage unless noted otherwise.

Women at WVCS West Haven (N = 57)a
31 ± 9 years
11
75
7
5
2
21
11
68
67
16
11
7
82
16
2
2
60
9
4
19
5
2
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Table 3
Instances of Contraceptive Use by Survey, Annotation, and Administrative Data (N = 57)

Emergency
contraception
Combined oral pills
NuvaRing or patch
Progestin-only pills
Male condoms
Female condoms
Diaphragm
IUD
Implant
DMPA
Bilateral tubal ligation
Hysterectomy

Survey
1
22
6
0
12
0
0
1
0
1
NA
NA

Annotation
1
21
8
0
8
0
0
3
0
2
1
4

Administrative
(Pharmacy, CPT,
ICD-9-CM)
0
9
3
0
0
0
0
2
0
1
0
0

Abbreviations: DMPA: depot medroxyprogesterone acetate; IUD, intrauterine device; NA, not
applicable.
Note: Some women used more than one method in the survey year.
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Table 4
Survey Results (Reference Standard) versus Annotations and Administrative Data
Survey +

Survey –

Emergency contraception +

1

0

Emergency contraception –

0
Sensitivity: 1.00

55
Specificity: 1.00

Oral contraceptive pills +
Oral contraceptive pills –

16
1
Sensitivity: 0.73

5
47
Specificity: 0.85

PPV: 0.76

NuvaRing/patch +
NuvaRing/patch –

5
1
Sensitivity: 0.63

3
47
Specificity: 1.00

PPV: 1.00

IUD +
IUD –

1
0
Sensitivity: 1.00

2
53
Specificity: 0.96

PPV: 0.33

DMPA +
DMPA –

1
0
Sensitivity: 1.00

1
54
Specificity: 0.98

PPV: 0.50

Male condoms +
Male condoms –

5
7
Sensitivity: 0.42

3
41
Specificity: 0.93

PPV: 0.63

Survey +

Survey -

0
1
Sensitivity: 0

0
55
Specificity: 1.00

PPV: 0

Oral contraceptive pills +
Oral contraceptive pills –

9
13
Sensitivity: 0.41

0
34
Specificity: 1.00

PPV: 1.00

NuvaRing/patch +
NuvaRing/patch –

3
3
Sensitivity: 0.50

0
50
Specificity: 1.00

PPV: 1.00

Annotations

Administrative data
(pharmacy/ICD-9CM/CPT)
Emergency contraception +
Emergency contraception –

PPV: 1.00
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IUD +
IUD –

1
0
Sensitivity: 1.00

1
54
Specificity: 0.98

PPV: 0.50

DMPA +
DMPA –

1
0
Sensitivity: 1.00

0
54
Specificity: 1.00

PPV: 1.00

Male condoms +
Male condoms –

0
12
Sensitivity: 0

0
44
Specificity 1.00

PPV: NA

Abbreviations: + = positive; – = negative; DMPA: depot medroxyprogesterone acetate; IUD,
intrauterine device; NA, not applicable; PPV: positive predictive value.

