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• Treatment for depression is increasingly occurring in the primary 
care setting1-4

• Nearly 12% of the US population is taking antidepressants5-6

• Estimated that 30% are for ‘off-label’ indications7-9

• Much is still unknown about antidepressant prescription patterns in 
outpatient settings

• Electronic Health Records (EHRs) provide a platform to study 
prescription patterns

• Longitudinal data collection
• Multiple care settings
• Structured and Unstructured data
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OBJECTIVE:

To characterize non-psychiatric prescription patterns of 
antidepressants according to drug labels and evidence 
assessments (on-label, evidence-based, off-label) using structured 
outpatient EHR data
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We employed a retrospective study design using outpatient EHR data:

Demographics

Encounter Details

Diagnoses (ICD-9/10)

Medications

Antidepressants were identified using National Drug Codes (NDC) provided by 
the National Committee for Quality Assurance (NCQA)
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Study Inclusion CONSORT Diagram

• Patient aged ≥ 18 years

• Antidepressant prescription ≥ 1

• Outpatient setting

• Structured diagnosis history

n = 401,734 Rx 
(123,702 Pt)
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Rx limited to 5 full 
years, 2010-2015
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Rx by Psychology Dept., 
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Rx limited to 5 full 
years, 2010-2015

Rx by Psychology Dept., 
removed

Rx with no diagnosis 
data, removed

n = 140,929 Rx
(35,325 Pt)
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Rx
t0-1yr
Dx

t0-2yr
Dx

t0-3yr
Dx

t0-4yr
Dx

t0-5yr
Dx t0

Antidepressant Rx were matched to all of the corresponding 
patient’s diagnoses up to 5 years prior to the prescription date (t0) 
to create medication-diagnosis pairs
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Antidepressant Prescription Classification

Center for Medicare Advocacy. Cma report: Medicare coverage for off-label drug use: Center for Medicare 
Advocacy; 2010 [Available from: http://www.medicareadvocacy.org/cma-report-medicare-coverage-for-off-
label-drug-use/

http://www.medicareadvocacy.org/cma-report-medicare-coverage-for-off-label-drug-use/
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FDA Uses: on-label
Non-FDA uses: evidence-based*
All other uses: off-label

*Evidence-based indications were only 
accepted if they met a minimum threshold 
based on class of recommendation (I, IIa, IIb) 
and strength of evidence category (A or B)
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Prescription Classification adjusted by No. of days of 
Medical History Examined, 1 year (A) and 5 year (B)

Blue = on-label

Gray = off-label

Orange = Evidence-based

Results of prescription classification 
across the different ‘look-back’ 
windows

Days Prior to Prescription Date
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As look-back window increased (L→R):

↑ No. of on-label prescriptions 

↓ No. of off-label prescriptions

Days Prior to Prescription Date

Pe
rc

en
t (

%
)

Prescription Classification adjusted by No. of days of 
Medical History Examined, 1 year (A) and 5 year (B)

55.7%

31.1%
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98.6%: the number of 
antidepressant prescriptions 
matched to a structured 
diagnosis using a 1 year look-
back window

70.7%: the number of 
antidepressant prescriptions 
that had a structured diagnosis 
code on the day of prescription

Days Prior to Prescription Date

Pe
rc

en
t (

%
)

Prescription Classification adjusted by No. of days of 
Medical History Examined, 1 year (A) and 5 year (B)
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Validation of Prescription Classification

1. Randomly selected 1% of unique patient charts for those that received a 
prescription for an off-label use

2. Compared diagnoses in EHR to those that were listed 
in our dataset 

3. Reviewed clinical notes to determine physician-
documented indication

4. Repeated steps 1-3 for on-label
prescriptions
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34.5% of prescriptions had some history of pain

23.3% of prescriptions had a history of anxiety
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Off-label use prescriptions were then broken down by prescribing department
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Pain Medicine / Management: 53% off-label
- disc disorders, lumbar radiculopathy, low back pain, neck pain, neuropathic pain, etc.
- 97% of prescriptions were for tricyclic antidepressants (TCAs)
- the American College of Physicians recommends TCAs for the treatment of low back pain
(ex. Nortriptyline and Duloxetine)12
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Results from the Sensitivity Analysis
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“Depression: stable:continue Paxil and trazodone for sleep”

Results from the Sensitivity Analysis
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“back pain improved with addition of nortriptyline”

Results from the Sensitivity Analysis
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Specialty Prescription Encounter 
Diagnoses

Prescription
Diagnosis

Indication for Rx in Clinical 
Text

Oncology Citalopram HBr 
20mg

Breast cancer n/a Rx admin to treat depressed 
mood

Gastroenterology & 
Hepatology

Citalopram HBr 
20mg

Insect bite, 
Hepatitis C

n/a Rx admin to treat 
depression/anxiety assoc. with 
PEG-Intron medication (Hep C)

Endocrinology Bupropion HCl
ER 100mg

Abnormal 
weight gain, 
Essential 
hypertension, 
sleep 
disorder, 
proteinuria

Abnormal 
weight gain

Rx admin for smoking cessation 
and excessive eating and mood

69% of 270 randomly sampled off-label prescriptions did not have a 
structured diagnosis linked with the medication.
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However, 39% of the random sample of off-label prescriptions
included a physician-documented history of depression or cited 
depression as the indication
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disorder, 
proteinuria

Abnormal 
weight gain

Rx admin for smoking cessation 
and excessive eating and mood

However, 39% of the random sample of off-label prescriptions
included a physician-documented history of depression or cited 
depression as the indication in free-text clinical notes
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How well did our methodology actually characterize 
prescriptions?
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Rx
t0-1yr
Dx

t0-3yr
Dx

t0-4yr
Dx

t0-5yr
Dx t0

On average, the earliest diagnosis that could be considered 
on-label was made 1.74 years prior to the Rx date (t0)

t0-1.7yr
Dx

According to our sensitivity analysis, we accurately captured the 
physician-documented indication in 83% of the on-label 
prescriptions.
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What does this all mean?
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Structured diagnosis entry is inadequate in the EHR 
Computerized Provider Order Entry (CPOE) system
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What does this all mean?
Structured diagnosis entry is inadequate in the EHR 
Computerized Provider Order Entry (CPOE) system

Using a look-back window could help to ”fill in the blanks” where 
linked diagnoses are missing

Despite being off-label, there are a number of antidepressants 
that are widely used by clinicians to effectively treat pain

Truly off-label use of antidepressants may not be as high as 
previously estimated 

Analysis of structured data and NLP on unstructured clinical 
text can help to further validate findings.


