
Depression affects about 4.4% of the 
global population.1 Major depressive 
disorder (MDD) is currently the fourth 

highest cause of disability in the world and by 
2030 MDD is expected to be third.2 Research 
has determined that 1 in 3 veterans seen in 
primary care shows depressive symptoms. Of 
these, 1 in 5 have symptoms severe enough 
to warrant further evaluation for MDD, and  
1 in 10 require treatment.3 With this high rate 
of depression, optimized treatment strategies 
are needed, including antidepressants and 
psychotherapy. Antidepressants have grown 
in popularity since market entry in the 1950s; 
currently 1 in 10 US citizens aged ≥ 12 years 
are prescribed an antidepressant.4 

ANTIDEPRESSANT ADHERENCE
Antidepressant adherence is crucial for re-
sponse and remission. Sansone and Sansone 
reported that, on average, < 50% of patients 
are adherent to their antidepressant treat-
ment regimen 6 months after initiation (range, 
5.4% - 87.6%).5 Fortney and colleagues found 
that, based on patient report, < 20% of veter-
ans maintained at least 80% adherence at 6 
months.6 Patients who are nonadherent are at 
an increased risk for relapse and recurrence 
and are more likely to seek care at an emer-
gency department or to become hospitalized.2 
In addition to the negative impact on patient 
outcomes, antidepressant nonadherence may 
also result in increased economic burden. In 
the US alone, the annual cost of treating MDD 
exceeds $210 billion, which will continue to in-
crease if nonadherence is not mitigated.1

Patient-specific characteristics such as 
lack of knowledge about proper administration 
techniques, misguided beliefs, and negative 
attitudes towards treatment may affect adher-
ence.5 In the veteran population, reasons for 

discontinuation also include lack of perceived 
benefit and adverse effects, specifically sex-
ual difficulties.6 Sociodemographic and other 
patient characteristics also may be risk factors 
for nonadherence, including multiple medical 
comorbidities; substance use disorder (SUD) 
diagnosis; male gender; younger age; lack of 
health insurance or a higher medical cost bur-
den; lack of or low involvement in psycho-
therapy; infrequent follow up visits; and high 
illness severity.1,7,8 

Appreciating the adherence rates among 
the different antidepressant classes may help 
in antidepressant selection. To our knowledge, 
there have been no prior studies conducted 
in the veteran population that compared ad-
herence rates among antidepressant classes. 
Studies in the nonveteran population report 
differing adherence rates among the antide-
pressant classes with generally higher ad-
herence in patients prescribed serotonin 
norepinephrine reuptake inhibitors (SNRIs) and 
selective serotonin reuptake inhibitors (SSRIs). 
A retrospective review of commercial, Medi-
care, and Medicaid claims in > 5000 patients 
found that SNRIs had a significantly higher 
3-month adherence rate based on the portion 
of days covered model (47%; P < .001) than 
other antidepressant classes (SSRIs, 42%; 
other antidepressants, 37%; tricyclic antide-
pressants [TCAs], 24%).7 Monoamine oxidase 
inhibitors (MAOIs) prescribed to 1% of the 
study population had the highest adherence 
rate at 48%.7 A study reviewing > 25 000 pa-
tient claims sourced from the IBM MarketScan 
research database (Armonk, NY) found that 
SSRIs (Odds ratio [OR], 1.26; P < .001) and 
norepinephrine dopamine reuptake inhibitors 
(NDRIs) (OR, 1.23; P = .007) had the highest 
ORs for adherence according to the portion 
of days covered model, while other serotonin 
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modulators (OR, 0.65; P = .001) and tri/tet-
racyclic antidepressants (OR, 0.49; P < . 001) 
had the lowest ORs and were associated with 
lower adherence.1

VA Approaches to Adherence
To address antidepressant adherence, the 
US Department of Veteran Affairs (VA) ad-
opted 2 measures from the Healthcare Effec-
tiveness Data and Information Set: MDD43h 
and MDD47h. Measure MDD43h is defined as 
the proportion of patients with a depression 
diagnosis newly treated with an antidepres-
sant medication who remained on the antide-
pressant medication for at least 84 out of 114 
days (3 months). MDD47h is similar, but as-
sesses patients remaining on an antidepres-
sant medication for at least 180 out of 230 days 
(6 months).9 These constitute a SAIL (Strategic 
Analytics for Improvement and Learning) mea-
sure by which VA hospitals are compared. High 
performance on these measures aids in im-
proving the comparative status of a VA facility.

To help improve performance on these mea-
sures, the VA Psychotropic Drug Safety Initiative 
developed the Antidepressant Nonadherence 
Report, which serves as a case finder for clini-
cians to identify veterans with low adherence 
and/or those overdue for a refill. The dashboard 
uses the medication possession ratio (MPR) to 
calculate adherence. While the optimal value is 
still widely debated, an MPR of ≥ 80% is gen-
erally accepted for many disease states.10 The 
dashboard defines low adherence as ≤ 60%.

As of September 2018, the Antidepressant 
Nonadherence Report for the Michael E. De-
Bakey VA Medical Center (MEDVAMC) in Hous-
ton, Texas, included > 5000 patients in both 
MEDVAMC and associated community-based 
outpatient clinics. About 30% of patients were 
categorized as overdue for a refill. 

Study Objectives
To better understand the problem of antide-
pressant adherence within this population, we 
decided to study the relationship between an-
tidepressant class and adherence rates, as well 
as how adherence relates to patient-specific 
characteristics. By highlighting predisposing 
risk factors to low adherence, we hope to pro-
vide better interventions. 

The primary objective of this study was to de-
termine whether 3-month adherence rates, mea-
sured by the MPR, differ between antidepressant 

classes in veterans newly initiated on antide-
pressant therapy. A secondary objective was to 
identify whether there are differences in patient 
characteristics between those with high MPR  
(≥ 80%) and low MPR (≤ 60%). 

METHODS 
This study used a retrospective, cross-sectional 
chart review of MEDVAMC patients from the An-
tidepressant Nonadherence Report. Patients 
were: aged ≥ 18 years; newly initiated on an an-
tidepressant with no previous use of the same 
medication; outpatient for the entire study pe-
riod; and seen by a physician, physician assis-
tant, nurse practitioner, or pharmacist mental 
health provider (MHP) within the 3-month study 
period. All patients’ charts showed a depres-
sion diagnosis—an inclusion criterion for the 
MDD43h and MDD47h measures. However, for 
this study, the indication(s) for the chosen anti-
depressant were determined by the MHP note in 
the patient electronic health record on the date 
that the medication was prescribed. Study pa-
tients may not have had a current depression di-
agnosis based upon the MHP assessment on 
the index date. We chose to determine the anti-
depressant indication(s) in this way because the 
MHP note would have the most detailed patient 
assessment. 

Patients with previous use of the prescribed 
antidepressant were excluded because pre-
vious exposure may bias the patient and af-
fect current adherence. Patients who were  

FIGURE 

Patient Enrollment

Abbreviations: AD, antidepressant; BPD, bipolar disorder; MH, mental health; MPR, 
medication possesion ratio; SCZAF, schizoaffective disorder; SCZ, schizophrenia.

Primary outcome: 108

Charts reviewed: 320

MPR ≤ 60%: 24 MPR ≥ 80%: 49

Excluded: 212
•  Previous trial same AD: 161 (76%)
•  BPD, SCZAF, SCZ: 12 (5.7%)
•  Hospitalization: 12 (5.7%)
•  Cognitive impairment: 5 (2.4%)
•  No MH visits: 5 (2.4%)
•  Nonmood indication: 2 (1%)
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hospitalized at the VA for any reason dur-
ing the 3-month study period were ex-
cluded because of a known risk during 
transitions of care for medications to be held 
or discontinued, which could impact re-
fills and MPR. Some patients were excluded 
if they were taking the antidepressant for a  
nonmood-related indication (insomnia, neurop-
athy, migraine prophylaxis, etc). Patients also 
were excluded if the antidepressant was pre-
scribed to take as-needed; if trazodone was the 

only antidepressant prescribed; if they were di-
agnosed with cognitive impairment including 
dementia or history of stroke; or if they were di-
agnosed with schizophrenia, schizoaffective dis-
order, or borderline personality disorder. Use of 
trazodone as the only antidepressant was ex-
cluded because of the relatively common prac-
tice to use it in the treatment of insomnia rather 
than depression.

Primary and Secondary Outcomes 
Information collected for the primary outcome, 
including antidepressant class and MPR, was 
obtained from the Antidepressant Nonadher-
ence Report. For the secondary outcome, the 
following data was collected for each patient: 
age, gender, race, housing status, Medication 
Regimen Complexity Index (MRCI), number 
and type of psychiatric diagnoses, number of 
previous antidepressants, psychotherapy in-
volvement, and number of mental health visits 
during the 3-month study period. The MRCI is 
an objective, validated tool that determines rel-
ative medication regimen complexity by taking 
into consideration the number of medications, 
route and frequency of administration, split-
ting/multiple dosage units, and presence of any 
special instructions.11 

The primary outcome was tested using a 
one-way analysis of variance (ANOVA). Nominal 
secondary outcomes were analyzed using the 
Fisher’s Exact. Continuous secondary outcomes 
were examined using an unpaired t-test.

RESULTS
Of 320 charts, 212 patients were excluded and 
108 were included (Figure). The most com-
mon reason for exclusion was a previously 
prescribed antidepressant. Of the included pa-
tients 49 had an MPR ≥ 80% and 24 had an 
MPR ≤ 60%. The characteristics of the study 
population are found in Table 1 and the antide-
pressant frequencies and MPRs are included in 
Table 2. 

About 87% of study patients had a diagno-
sis of depression. Other concomitant psychiatric 
diagnoses include posttraumatic stress disorder 
(PTSD), anxiety, insomnia, and 2 cases of inter-
mittent explosive disorder. There were no sig-
nificant differences in mean MPR between the 
antidepressant classes (P = .31). Within each 
drug class, we identified the proportion of pa-
tients with high adherence (MPR ≥ 80%). Bu-
propion had the greatest percentage of highly 

TABLE 1 

Patient Characteristics (N = 108)
Characteristics Results

Age, mean (SD), y 42.7 (14.6)

Medication Regimen Complexity Index, mean (SD) 13.5 (10) 

Psychiatric diagnoses, mean (SD) 2.1 (0.8)

Previous antidepressant, mean (SD) 1.1 (1.5)

Mental health visits, mean (SD) 2.1 (1)

Male gender, No. (%) 81 (75)

Race, No. (%)
   African American
   Asian
   White
   Hispanic
   Unknown

54 (50)
1 (1)

41 (38)
6 (6)
5 (5)

Housing status, No. (%)
   Stable
   Homeless

94 (87)
14 (13)

Psychotherapy involvement, No. (%)
   Yes
   No

39 (36)
69 (64)

TABLE 2 

Antidepressant Frequencies and MPR
Antidepressant No. (%) MPR, %

SSRI
   Citalopram
   Sertraline
   Escitalopram
   Fluoxetine
   Paroxetine

71 (65.7)
 5 (4.6)

38 (25.2)
19 (17.6)
 8 (7.4)
 1 (.9)

78.2
87.2 
78.1
77.5
75.9
65.0

SNRI
   Duloxetine
   Venlafaxine

13 (12.0)
 7 (6.5)
 6 (5.6)

71.5
81.3
60.0

Bupropion  8 (7.4) 74.8

Mirtazapine 16 (14.8) 64.0

Abbreviations: MPR, medication possession ratio; SNRI, serotonin norepinephrine reuptake 
inhibitor; SSRI, selective serotonin reuptake inhibitor.
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adherent patients (50%) compared with SSRIs 
(42.5%), SNRIs (38.5%), and mirtazapine (31.3%). 

Table 3 compares the characteristics between 
high MPR and low MPR patients. The low MPR 
group showed a significantly greater proportion 
of patients with an SUD than the high adher-
ence group (41.7% vs 10.2%, respectively; P = 
.04). The most common type of SUD was alco-
hol use disorder followed by cannabis use dis-
order. There were no other statistically significant 
differences identified between high and low MPR 
groups. There was a trend towards significance 
when comparing MRCI between the 2 groups 
(high MPR, 15.2; low MPR, 10.8; P = .06).

DISCUSSION
In our study, there was no significant difference 
in 3-month adherence rates between veterans 
on SSRIs, SNRIs, bupropion, and mirtazapine. 
This result differs from a study by Keyloun and 
colleagues that found that SNRIs had a signifi-
cantly higher adherence rate when compared 
with other antidepressants.7 

SSRIs were the most commonly prescribed 
antidepressant in our study, and also had the 
greatest mean 3-month MPR. The high use of 
SSRIs may be due to the greater number of 
SSRI choices to select from compared with other 
classes. SSRIs may also have been selected 
more frequently because nearly half (45.4%) of 
the patients had comorbid PTSD, for which 3 of 
the 4 first-line treatment options are SSRIs (ser-
traline, paroxetine, fluoxetine).

As previously stated, Keyloun and colleagues 
previously found that SNRIs had the highest 
3-month adherence rate in a study of > 5000 pa-
tients.7 In our study, SNRIs had the second high-
est mean 3-month MPR at about 75%, but the 
difference was not considered significant when 
compared with other antidepressant classes.

Bupropion was prescribed least frequently, 
but had the largest proportion of adherent pa-
tients. Gaspar and colleagues demonstrated 
similar outcomes, reporting that patients pre-
scribed bupropion had a high OR for adherence.1 
Bupropion may have had relatively low prescrib-
ing rates in our study because 64% of patients 
were diagnosed with a comorbid anxiety disor-
der and/or PTSD. For these patients, bupropion 
avoidance may have been intentional so as to 
not exacerbate anxiety.

Mirtazapine had both the lowest mean MPR 
and the lowest proportion of adherent patients. 
While no significant difference between antide-

pressant 3-month adherence rates were found, 
this study’s findings were similar to previous 
studies that found lower adherence to mir-
tazapine.1,5 Adverse effects such as sedation, 
increased appetite, and weight gain may have 
contributed to low adherence with mirtazap-
ine.4 Patients may also have been using the 
agent on an as needed basis to treat insomnia 
despite the order being written for daily use.

Substance Use Disorder Influence
A significantly greater proportion of patients 
had an SUD in the low MPR group, suggest-
ing that an SUD diagnosis may be a risk fac-
tor for low adherence. This finding is consistent 
with previous studies that also found that an 
SUD was associated with poor medication 
adherence.1 Patients with depression and an 
SUD have been shown to have suboptimal out-
comes compared to those without an SUD, 
including a lower response to antidepressant 
therapy and increased illness severity.11,12 

In a study of 131 outpatients with dual di-
agnosis (26% with depression) predictors for 
low self-reported adherence were a medica-
tion-related variable (increased adverse ef-
fects), a cognitive variable (low self-efficacy for 
drug avoidance), and a social factor (low social 
support for recovery). This variety of predic-
tors seems to indicate that simple memory aids 
may not improve adherence. “Dual focus” mu-
tual aid groups that provide social support for 

TABLE 3 

Secondary Outcomes Comparing High MPR  
and low MPR
Characteristic MPR ≤ 60% MPR ≥ 80% P value

Substance use disorder, No. (%) 10 (41.7)  5 (10.2) .04

MRCI, mean 10.8 15.2 .06

Age, mean, y 37.7 43.9 .09

Psychiatric diagnoses, mean, No.  2.38  2.06 .11

Previous antidepressants, mean, No.  1.54  0.92 .13

Mental health visits, mean, No.  1.88  2.24 .16

Psychotherapy involvement. No. (%)  8 (25) 18 (36.7) .33

Stable housing, No. (%) 19 (79.2) 42 (85.7) .51

Male, No. (%) 19 (75) 37 (76) .99

Abbreviations: MPR, medication possession ratio; MRCI, Medication Regimen Complexity 
Index.
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patients with dual diagnosis have been shown 
to improve adherence.13 

The MEDVAMC Substance Dependence 
Treatment Program (SDTP) is an outpatient pro-
gram that uses group education to aid veterans, 
often those with comorbid psychiatric disorders, 
to build relapse prevention skills and provide so-
cial support. Further exploration into the relation-
ship between involvement in SDTP groups and 
antidepressant adherence in patients with dual 
diagnosis may be warranted. 

Secondary Outcomes
Trends identified in the secondary outcome 
were similar to outcomes of previous stud-
ies: younger age, lower therapy involvement, 
and more comorbid psychiatric diagnoses 
were associated with lower adherence.1,7,8 The 
presence of increased previous use of anti-
depressants in the low adherence group may 
suggest that these patients have an increased 
illness severity, although objective scales, such 
as the Patient Health Questionnaire 9 (PHQ9), 
were not consistently conducted and there-
fore not included in this analysis. It is unknown 
whether the previous antidepressant prescrip-
tions were of adequate duration. These pa-
tients may have also had intolerances that led 
to multiple different antidepressant prescrip-
tions and self-discontinuation. 

The average MRCI of study patients was 
13.5 (range 2 - 53), which was significantly 
lower than a previous study of geriatric pa-
tients with depression reporting an average 
MRCI of 25.4 (range 6 - 64).14 The positive 
trend between MRCI and adherence seen 
in this study was puzzling and counterintu-
itive. A more complex regimen is gener-
ally thought to be associated with poor 
adherence. Patients with a greater num-
ber of comorbid condit ions may inher-
ently be on more medications and thus 
have a more complex medication regimen.  
Manzano-Garcia and colleagues identified a 
negative relationship between adherence 
and the number of comorbidities (OR, 1.04-
1.57; P = .021) and the MRCI (OR, 1.14-1.26;  
P < .001) in patients with HIV.15 Further studies 
are needed to clarify the relationship between 
medication adherence and medication regi-
men complexity in patients with mental health 
disorders. A better understanding of this rela-
tionship could possibly facilitate improved indi-
vidualized prescribing practices and follow-up. 

Limitations 
Findings from our study should be interpreted 
within several limitations. Generalizability and 
statistical power were limited due to the small 
sample size, a practice site limited to 1 facil-
ity, and population type. The retrospective de-
sign of the study introduces inherent bias that 
would be minimized had a prospective study 
been conducted. The primary outcome was 
based upon MPR, which only accounts for re-
fills within a specified time period and does not 
assess for actual or accurate use of the medi-
cation. Data collection was limited to VA and 
US Department of Defense records. 

Geographically diverse studies with larger 
sample sizes need to be conducted to better 
understand antidepressant adherence and its 
barriers and facilitators in the veteran popula-
tion. The exclusion of patients with previous tri-
als of the prescribed antidepressant may have 
led to a possible selection bias favoring inclusion 
of younger patients. These patients may have a 
more limited period for assessment and treat-
ment when compared with older patients, and 
thus may have had a smaller chance of previous 
exposure to the prescribed antidepressant. Nei-
ther MAOIs or TCAs were included in this study. 
No patients taking MAOIs were identified from 
the Antidepressant Nonadherence Report during 
the study period. Three patients on TCAs were 
chart reviewed, but excluded from the study 
because of prior use of the antidepressant or 
a non-mental health indication. Additionally, no 
newer antidepressants, including vortioxetine 
and vilazodone, were included, likely secondary 
to their nonformulary status at the VA.

CONCLUSION
As this study’s purpose was to improve the 
quality of care at our facility, we will discuss 
our findings with local MHPs to develop strat-
egies to improve antidepressant adherence. 
While larger studies need to be conducted to 
confirm our findings, it is worthwhile to con-
sider risk factors for low adherence such as 
SUD when prescribing antidepressant medica-
tions. Patients with SUD could be encouraged 
to enroll in our facility’s telephone nursing de-
pression care management program for more 
frequent follow up and medication adherence 
counseling.

This study did not find a significant difference 
in 3-month adherence rates between SSRIs, 
SNRIs, bupropion, and mirtazapine. SUD was 
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significantly more common in patients with low 
adherence than those categorized as adher-
ent and may be a risk factor for low adherence 
based upon our findings and those of previous 
studies. 
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