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A lthough many options are available for treating patients 
with depression, remission rates remain low and 

recurrent episodes and chronic subsyndromal symptoms 
are common.1–3 In the Sequenced Treatment Alternatives 
to Relieve Depression (STAR*D) study,1 only about a third of 
patients reached remission after an adequate trial of a first-
line antidepressant, and another third still had not reached 
remission after 4 treatment steps.

Monoamine oxidase inhibitors (MAOIs), developed 
in the 1950s, have demonstrated efficacy for treating 
depression, particularly atypical and treatment-resistant 
depression.4 MAOIs were once the mainstay of treatment, 
but their use began to decline in the 1960s after rare but seri-
ous hypertensive events were observed. The cause of these 
events was determined to be an interaction between MAOIs 
and tyramine, a trace amine found in some foods.5 Patients 
taking MAOIs must therefore follow dietary restrictions, 
and, although these restrictions have been simplified over 

In 2000, the economic burden of depression in the United States was estimated to be $83.1 billion. 
Although many effective treatments are available and treatment rates have increased, response and 
remission rates for patients with depression remain low and multiple treatment trials are often required. 
Whether patients are adherent to their medication affects response and remission rates, and nonadherence 
is common among patients with depression. Increasing adherence improves treatment outcomes and 
lowers treatment costs. Interventions that increase adherence include educational, behavioral, affective, and 
provider-targeted strategies; transdermal delivery of drugs also may increase adherence by simplifying the 
patient’s medication regimen. While monoamine oxidase inhibitors (MAOIs) have proven efficacy for depres-
sion, particularly for patients with treatment-resistant or atypical depression, they are underprescribed due, 
in part, to concerns over dietary and drug restrictions that are required to avoid potential serious side effects. 
However, newer MAOI formulations, including a transdermal delivery system, have improved safety and 
tolerability profiles and avoid or lessen the need for dietary restrictions, giving clinicians another option for 
treating patients who may be nonadherent or nonresponsive to their current antidepressant.

(J Clin Psychiatry 2012;73[suppl 1]:31–36)

the years, both patients and clinicians have viewed them as 
burdensome.6 By the end of the 1990s, after the introduc-
tion of selective serotonin reuptake inhibitors (SSRIs) and 
other newer antidepressants with better tolerability profiles, 
only 2% of clinicians reported prescribing MAOIs frequently, 
even though a majority believed they were useful for treating 
depression.7

Due to the need for dietary restrictions and the risk of 
potentially serious side effects from food and drug inter-
actions, treatment guidelines8,9 typically recommend older 
MAOIs as third- or fourth-line treatments, although they 
do note that they may be considered earlier for patients with 
atypical or treatment-resistant depression. However, newer 
MAOI formulations with improved safety profiles have 
been recommended as first- and second-line treatments 
and provide another treatment option for patients with 
treatment-resistant depression.10

TreaTmenT adherence  
and Illness OuTcOmes

Lack of therapeutic response to an antidepressant may 
be due to treatment resistance, in which, despite taking the 
medication as prescribed at an adequate dosage for an ade-
quate duration, the patient receives little or no symptomatic 
improvement. However, nonresponse may also be due to 
nonadherence, in that the patient has not followed the anti-
depressant regimen, irrespective of initial response to the 
agent, and, therefore, his or her depression appears to be 
treatment resistant.

Adherence refers to compliance with day-to-day treat-
ment instructions (eg, timing, dosage, frequency), while 
persistence pertains to continuing to take the medication for 
the duration prescribed.11 Treatment adherence and illness 
outcomes are strongly correlated: response and remission 
rates are significantly higher and time-to-recurrence rates 
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are significantly longer for patients who adhere to their 
medication regimens than for those who do not.12

Nonadherence can negatively affect treatment outcomes, 
whether the patient takes too much medication or too little. 
If patients unintentionally miss doses or purposefully take 
a drug holiday, they may experience discontinuation symp-
toms or nonresponse. Extra doses may result in increased 
adverse effects, which may lead patients to discontinue 
treatment. Adherence is also associated with persistence: 
patients with lower adherence rates discontinue treatment 
more frequently than those who adhere day-to-day to their 
medication.13

adherence raTes In depressIOn

Unfortunately, adherence to treatment is poor among 
patients with depression. In one 9-week trial,13 50% of 
patients taking antidepressants had at least 1 drug-free inter-
val lasting 2 or more consecutive days, while 19% had at 
least 1 drug holiday lasting 4 or more consecutive days. Con-
versely, 67% took too many pills at least once. The risks for 
overconsumption and underconsumption occurred during 
specific time courses over the trial, with the risk for taking 
too many pills decreasing over time and the risk for taking 
too few increasing over time.

Adherence rates have also been shown to vary for differ-
ent classes of antidepressants. A large retrospective database 
analysis14 (N = 266,665) found that only 12.4% of patients 
taking an older MAOI or a tricyclic antidepressant (TCA) 
were adherent to their medication over a 6-month period, 
compared with 29.3% of patients taking an SSRI and 33.6% 

of patients taking a serotonin-norepinephrine 
reuptake inhibitor (SNRI). The transdermal 
MAOI selegiline was not included in the database, 
but adherence rates in the published acute clinical 
studies15–17 for the drug ranged from 94% to more 
than 98%, while 84% of patients in a 52-week  
double-blind trial were adherent.18 Trials compar-
ing transdermal and oral therapies for illnesses 
such as Alzheimer’s disease and hypertension have 
shown greater adherence rates among those using 
the transdermal patch.19,20

Persistence rates are also low with antidepres-
sant treatment. Nearly one-third of patients treated 
for depression discontinue their antidepressant in 
the first month of treatment,21 and more than half 
stop taking prescribed medication by 6 months.22 
Further, more than 60% of those who stop antide-
pressant treatment do so without consulting their 
physicians.22

ecOnOmIc cOnsequences  
Of nOnadherence

In 2000, the economic burden of depression in 
the United States was estimated to be $83.1 bil-
lion, an increase of 7% from 1990 ($77.4 billion 

in inflation-adjusted dollars).23 However, in that decade 
between 1990 and 2000, the treatment rate for depression 
increased by 56%. One reason that the overall dollar figure 
increased so little compared with the expansion of the treat-
ment population is that inpatient care decreased from 17.3% 
of the total costs in 1990 to 10.7% in 2000. During that time, 
there was a 5-fold increase in dollar sales of antidepressants 
(Figure 1).23 Using this lower-cost form of care has made it 
possible to treat larger numbers of patients without propor-
tionally increasing the economic burden.

The effect of antidepressant treatment on total costs, 
however, depends on several factors. Stability of treat-
ment is one factor: patients who remain on their initial  
antidepressant have lower annual per patient costs than 
patients who discontinue or switch antidepressants, possibly 
because switching from or discontinuing an antidepres-
sant can be associated with increased outpatient care and 
hospitalization.24 Patients taking older MAOIs and TCAs 
have significantly higher therapy change rates than patients 
taking newer antidepressants (P < .001) and correspondingly 
higher health care utilization.14 Therefore, both efficacy and 
tolerability should be considered when choosing an anti-
depressant for an individual patient; even the use of a more 
expensive drug over a less expensive drug may lower over-
all costs if the patient’s adherence/persistence is increased 
and health care utilization due to unresolved depression is 
decreased.25

Depression is projected to be the second-leading cause of 
disability by 2020.26 The World Health Organization (WHO) 
has recognized the importance of treatment adherence in 
improving outcomes, enhancing patient safety, and reducing 
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Adherence to an antidepressant affects treatment response and  ■
remission rates for patients.

Patients who appear to be treatment-resistant may be experiencing  ■
treatment failure due to nonadherence.

Multifaceted strategies employing educational, behavioral, affective,  ■
and provider-targeted strategies enhance treatment adherence.

A transdermal MAOI formulation may help to address adherence  ■
barriers for patients with treatment-resistant or atypical depression.

Figure 1. Economic Costs of Depression by Type, 1990 Versus 2000a

aData from Greenberg et al.23
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economic burden and has designated depression as 1 of 9 
chronic conditions on which efforts to improve medication 
adherence should be focused as a means of improving treat-
ment outcomes.27 Improved treatment response and higher 
remission rates would lower the burden of depression to 
society by reducing both direct health care costs and indirect 
costs, such as decreased work productivity, while increasing 
quality of life for patients.28,29

enhancIng TreaTmenT adherence

Data indicate that the primary predictors of nonadherence 
to antidepressants include unpleasant adverse effects, a lack 
of patient education about the illness and treatment, and a 
poor relationship between the physician and the patient.30 
Systematic reviews31,32 conducted to identify interventions 
that improve adherence have generally been inconclusive, 
signifying a need for carefully designed clinical trials on the 
effects of single and combined interventions. A trend toward 
greater adherence rates was found in treatment groups who 
received more interventions,31 suggesting that multifaceted 
strategies best enhance adherence. An analysis32 of 23 nar-
rative reviews that recommended interventions to improve 
adherence found that only 23% of the recommendations were 
supported by evidence from randomized controlled trials or 
meta-analyses. The most commonly recommended inter-
ventions were patient education, a strong patient-physician 
alliance, family education, clinical management strategies (eg, 
routinely see patients often during initial treatment), proac-
tive management of side effects, and a simplified treatment 
regimen. The best evidence-supported interventions were side 
effect management and preference for SSRIs; the preference 
for SSRIs was supported by meta-analyses that indicated that 
the fewer side effects experienced with SSRIs than with other 
antidepressants allowed for fewer dropouts from treatment.

In a review of randomized controlled trials, Vergouwen 
and colleagues33 classified interventions to improve adherence 
into 2 broad categories: patient education and collaborative 
care. Forms of patient education varied among the studies 
and consisted of verbal information about side effects, leaflets 
handed to the patient and explained at the visit, personal-
ized mailed literature, or a combination of these methods. 
Collaborative care interventions entailed physicians and 
other mental health or primary care professionals employing 
multimodal methods to improve adherence (eg, increased 
visits, increased education, monitoring of medication use, 
and patient support provided by nurses). The review of the 
effectiveness of these interventions found no clear benefit 
in the aggregate for patient education alone on adherence 
or treatment outcomes. However, 9 of 11 collaborative care 
studies demonstrated improvements in adherence and better 
depression outcomes.

Chong et al34 reviewed 26 studies to determine the 
effectiveness of educational, behavioral, and multifaceted 
interventions in improving antidepressant adherence and 
treatment outcomes (Figure 2). The majority of the 5 edu-
cation studies employed mailed materials; none reported an 

increase in adherence or persistence among participants. The 
single behavioral study employed a psychosocial intervention 
to identify and address barriers to adherence, and improve-
ments in both adherence and outcomes were reported. The 
20 studies of multifaceted interventions employed a variety 
of educational, behavioral, affective, and provider-targeted 
components. Most multifaceted strategies focused on care 
management and patient follow-up, which involved col-
laboration among allied health professionals, psychiatrists, 
primary care physicians, and pharmacists. Of the 22 multi-
faceted interventions used in the 20 studies, 15 interventions 
produced positive effects versus usual care for adherence 
outcomes or for both adherence and depression outcomes. 
Each intervention that included pharmacy refill monitoring 
demonstrated increased adherence to antidepressants. How-
ever, pinpointing the specific components of multifaceted 
interventions that most effectively contribute to improved 
adherence and outcome will require more research.

Lin and colleagues21 looked at predictors of adherence to 
antidepressant therapy and determined that patients were 
more likely to adhere to medication during the first month 
of treatment when they received 5 specific educational mes-
sages: (1) to take the medication every day, (2) to not expect 
efficacy before 2 to 4 weeks, (3) to keep taking the antidepres-
sant even when feeling better, (4) to check with the physician 
before stopping the medication, and (5) to ask questions 
regarding the medication using a provided contact. Subse-
quently, Lin et al35 determined that significantly increasing 
a patient’s favorable attitude toward antidepressant medica-
tion and their self-confidence in managing medication side 
effects was associated with greater adherence to long-term 
pharmacotherapy.

Finally, a comprehensive review36 of the literature on psy-
chiatric medication adherence noted that evidence supports 
cognitive-behavioral strategies and motivational interview-
ing as approaches to improve adherence. Other interventions 
also recommended included strengthening the therapeutic 
alliance, specifically addressing medication adherence during 
treatment visits, assessing the patient’s motivation to take the 
prescribed medication, and identifying and addressing his or 
her potential barriers to adherence.

Transdermal delIvery  
and TreaTmenT adherence

Transdermal formulations of drugs are delivered directly 
into the circulatory system, thereby avoiding the gastroin-
testinal system and the hepatic first-pass effect. Transdermal 
delivery systems have been developed for a variety of drugs 
that treat neurologic conditions, including rivastigmine for 
Alzheimer’s disease and dementia due to Parkinson’s disease, 
rotigotine for Parkinson’s disease and restless legs syndrome, 
the selegiline transdermal system for major depressive disor-
der, and the lidocaine 5% patch for pain from postherpetic 
neuralgia.37 Delivering medication transdermally has both 
practical and pharmacokinetic advantages over oral delivery 
that may increase treatment adherence.
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While oral medications produce a rapid peak in plasma 
levels that then rapidly declines, skin patches provide a 
smooth and continuous delivery of the medication.37 Keep-
ing drug levels within the therapeutic range may increase 
efficacy while decreasing adverse events owing to fluctuations 
in plasma levels. Additionally, transdermal formulations are 
generally applied once a day, which can simplify dosing regi-
mens for patients who need to take more than one medication 
per day. Transdermal patches can be used by incapacitated 
patients or by patients with swallowing problems. Another 
advantage is that the patch is a visual reminder for patients 
to take the medication, and caregivers can also see that the 
medication is being used. Transdermal delivery is rated 
highly in patient satisfaction, and caregivers prefer patches 
to capsules, in part due to their ease of use.38,39

One disadvantage of the transdermal patch is that 20% to 
50% of patients will have a skin reaction at the application 
site.40 Most commonly, these reactions consist of a local-
ized redness or itching, sometimes with edema; symptoms 
are typically mild to moderate, temporary in duration, and 
disappear spontaneously within several days following patch 
removal. Application site reactions are usually a form of irri-
tant contact dermatitis and can be minimized by rotation of 
the application site, careful removal of the patch, and the use 
of moisturizers and topical corticosteroids.

Selegiline Transdermal Delivery System
In addition to metabolizing excess neurotransmitters in 

the brain, monoamine oxidase (MAO) metabolizes dietary 
tyramine during digestion. Inhibiting MAO in the gut can 
allow excess tyramine to enter the circulatory system, where 
it triggers norepinephrine release. An excess accumulation 
of norepinephrine then causes a rapid increase in blood 
pressure, which can lead to hypertensive crisis. Therefore, 
patients taking older oral MAOI formulations must follow 
dietary restrictions to avoid excessive intake of tyramine, 
and these restrictions are one of the most frequent reasons 
clinicians cite for not prescribing MAOIs.7

The transdermal formulation of the MAOI selegiline 
is delivered directly into the circulatory system and thus 
leaves MAO-A in the gut largely unaffected (Table 1).41 
Due to the avoidance of the first-pass metabolism, trans-
dermal selegiline has much greater bioavailability than  
an oral formulation and can achieve an antidepressant  
effect with a lower dosage.42 Dietary restrictions are not  
necessary with the lowest dosage of transdermal selegiline  
(6 mg/24 h), improving the likelihood of adherence; how-
ever, a low-tyramine diet must still be followed with higher 
doses due to a lack of safety data. Precautions against drug 
interactions must also be taken with the transdermal selegi-
line at all doses, as with other MAOIs.

Figure 2. Educational, Behavioral, Affective, and Provider-Targeted Strategies Used in 
Multifaceted Interventions to Improve Treatment Adherence, by Frequencya

aData from Chong et al.34
bMedication support provided by treatment algorithm or expert advice.
cMedication review and management provided by a pharmacist.
Abbreviation: PCP = primary care physician.
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Not only does the transdermal formulation of selegiline 
lessen the risk for serious potential food interactions that 
accompanies other irreversible MAOIs, but its side effect 
profile is superior to that of other types of agents that are 
used in patients with treatment-resistant depression. Except 
for application site reactions, transdermal selegiline has a 
tolerability profile similar to that of placebo.16 Therefore, 
patients who have been nonadherent to their earlier anti-
depressants due to intolerable side effects, including weight 
gain43 and sexual dysfunction,44 might benefit from the use 
of transdermal selegiline.

cOnclusIOn

Treatment rates for depression have increased dramati-
cally in recent years, but treatment resistance is common and 
remission and response rates remain low. Nonadherence to 
antidepressants can adversely affect treatment outcomes and 
contribute to the economic burden of depression through 
higher utilization of health care services and greater loss of 
productivity. Multifaceted interventions employing a variety 
of educational, behavioral, affective, and provider-targeted 
components can increase adherence rates. To increase the 
likelihood of adherence, persistence, and stability of treat-
ment, tolerability and efficacy should be considered when 
choosing among antidepressants. For some patients with 
resistant depression or problems with adherence to oral 
medication, a transdermal MAOI formulation may be a 
suitable option.

Going forward, additional research can help to illumi-
nate the position of transdermal selegiline in depression 
treatment algorithms. For instance, should treatment guide-
lines move the formulation up in the treatment process, and, 
if so, under what circumstances? If a patient has benefited 
from an oral MAOI but has also experienced adverse side 
effects, is there an equivalency between the amount of oral 
agent needed to attain symptomatic relief and the dosages 
of the selegiline patch? Additionally, what is the economic 

profile of transdermal selegiline compared with oral agents? 
Does the patch enhance adherence, and does that translate 
to a reduced overall cost profile? And, finally, what is the 
best way to educate practitioners about classic MAOIs and 
the newer MAOI formulations, so that prescribers feel more 
comfortable in prescribing them to patients who might benefit 
from them? For a more in-depth look at these questions, see  
“Discussion: A Fresh Look at Monoamine Oxidase Inhibitors 
for Depression” in this Supplement.45

Answering these questions will help to guide clinicians and, 
particularly, primary care physicians, who now provide the 
majority of outpatient treatment for depression. The advent 
of SSRIs and other newer antidepressants that were easier to 
administer than earlier treatments helped prescribers to feel 
more comfortable prescribing psychotropic medications to 
their patients with depression.46 The transdermal formula-
tion of selegiline now provides an easier-to-manage MAOI 
option and offers physicians another alternative for patients 
with atypical or treatment-resistant depression.

Drug names: lidocaine (Lidoderm and others), rivastigmine (Exelon and 
others), rotigotine (Neupro), selegiline transdermal system (EMSAM).
Disclosure of off-label usage: Dr Cohen has determined that, to the best 
of his knowledge, no investigational information about pharmaceutical 
agents that is outside US Food and Drug Administration–approved 
labeling has been presented in this activity.
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