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Abstract Poor medication adherence is a pervasive prob-

lem that causes disability and suffering as well as extensive

financial costs among individuals with bipolar disorder

(BD). Barriers to adherence are numerous and cross mul-

tiple levels, including factors related to bipolar pathology

and those unique to an individual’s circumstances. External

factors, including treatment setting, healthcare system, and

broader health policies, can also affect medication adher-

ence in people with BD. Fortunately, advances in research

have suggested avenues for improving adherence. A com-

prehensive review of adherence-enhancement interventions

for the years 2005–2015 is included. Specific bipolar

adherence-enhancement approaches that target knowledge

gaps, cognitive patterns, specific barriers, and motivation

may be helpful, as may approaches that capitalize on

technology or novel drug-delivery systems. However,

much work remains to optimally facilitate long-term

medication adherence in people with BD. For adherence-

enhancement approaches to be widely adapted, they need

to be easily accessible, affordable, and practical.

Key Points

To meaningfully address medication adherence in

patients with bipolar disorder (BD), both patient-

level and external barriers must be identified and

targeted.

Psychoeducation, motivational interviewing, and

cognitive behavioral treatment strategies can be

effective in improving medication adherence in BD.

Future research should incorporate both subjective

and objective methods of measuring adherence, with

longer follow-up periods and targeted means of

delivery that are easily accessible to patients with

BD.

1 Introduction

Treatment adherence has been described as the degree to

which a patient’s behavior matches agreed-upon recom-

mendations from a prescribing clinician [1, 2]. Poor

adherence is a major problem for individuals with chronic

health conditions, and the World Health Organization notes

that half of individuals in developed countries do not take

medications as recommended [2]. As Horne [3] notes, most

people tend to evaluate a recommended course of treatment

according to whether the recommendations make sense

based on their personal experience, their beliefs about their

illness or health conditions, and their expectations for

treatment.

Bipolar disorder (BD) is a chronic and cyclical mood

disorder that is responsive to a number of evidence-based
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foundational medication treatments, including lithium,

some of the anticonvulsant mood-stabilizing medications,

and antipsychotic drugs, particularly second-generation

compounds [4]. As with other chronic health conditions,

sustaining adherence is a problem for many individuals,

with roadblocks to adherence stemming from a variety of

factors.

This report on medication adherence in BD reviews the

prevalence of poor adherence in BD, the barriers to and

facilitators of adherence, and the consequences of poor

adherence. Findings from a comprehensive review of

interventions that specifically tested BD adherence-en-

hancement approaches are presented and discussed, as is

the important issue of adherence to medications for general

medical conditions among people with BD. As the rates of

physical comorbidity and premature mortality are high in

patients with BD, the latter is particularly important. The

last portion of this report pulls together recommendations

on psychosocial approaches that may be helpful in

addressing poor adherence in BD, drug-delivery methods

and logistic support that can enhance adherence, and cur-

rent gaps in knowledge and directions for future research.

2 The Adherence Landscape in Bipolar
Disorder (BD)

2.1 Prevalence

Expert consensus has defined medication non-adherence as

missing 20 % or more of prescribed medication [5, 6],

although some studies have used a more conservative

cutoff of missing 30 % or more of prescribed medications

[7, 8]. Psychotropic non-adherence in those with BD con-

tributes to a gap in medication efficacy and effectiveness

[9, 10]. Given that these medications are used both to treat

active symptomology and as prophylaxis against illness

recurrence, it is important to understand and address rates

of medication non-adherence to optimize treatment

success.

Estimates of medication non-adherence for patients with

BD range from 20 to 60 % [10–13]. Rates of non-adher-

ence vary significantly among studies, partly because of the

heterogeneity of the patient samples. A 2012 cross-sec-

tional study that included 150 outpatients with BD type I

(BD I) found poor adherence in 32 %. This rate was based

on patient and caregiver report along with serum drug

levels, when available [14]. In a study aimed at determin-

ing factors affecting treatment adherence, Col et al. [15]

found a non-adherence rate of 42.3 % as measured by the

Treatment Adherence Rating Scale in their sample of 78

volunteers diagnosed with remitted BD I disorder. Some

studies have found medication non-adherence rates to be

closer to 25 %. Examples include a cross-sectional multi-

center study using data from the fundamental advanced

centers of expertise in bipolar disorder (FACE-BD). This

study found that 25 % of the 382 patients with BD studied

clearly exhibited poor adherence [16]. Similarly, a

prospective cross-sectional study of 140 patients with BD I

in a community health center found that 19.3 % of the

patients were non-adherent with medication [8]. Finally, in

2015, Levin et al. [5] investigated a sample of 86 patients

with BD, all of whom were recruited for poor medication

adherence, and found baseline non-adherence rates to be

40.2 % ‘in the past week’ and 42.8 % ‘in the past month’.

This rate was based on a self-report of percentage of doses

missed measured by the Tablets Routine Questionnaire

(TRQ).

Another factor that affects the variable non-adherence

rates in the BD population can be attributed to the way

medication non-adherence is defined and measured. Stud-

ies use objective, subjective, or both types of measure-

ments to quantify medication adherence. Examples of

subjective methods used to assess medication adherence

include patient self-report, provider or caregiver report, and

chart review. Benefits of self-report methods include low

cost/effort expenditure, immediate feedback, and being

able to administer the method in a variety of settings [17].

While these methods are easy and practical, patients may

tend to over-report their level of adherence on self-report

scales [18, 19]. For instance, a cross-sectional study that

included 114 patients with BD and 166 patients with

schizophrenia found that adherence was 61.6 % based on

blood levels and 86.3 % based on self-report using the

5-item Medication Adherence Report (MARS-5) [20].

Unfortunately, clinician prediction may be even less reli-

able than patient self-report, with accuracies of 50–60 %

reported [21, 22]. Self-report scales frequently used to

assess medication non-adherence include the Morisky-

Green Scale [23], the Morisky 8-item Medication Adher-

ence Scale (MMAS), the MARS [24], and the TRQ [7, 21].

Objective methods for measuring medication adherence

include pill count, serum drug levels, pharmacy refill

records, microchip placement on tablets that indicate when

medication is taken, computerized pill caps that record

openings, and electronic monitoring packs [9, 17, 25].

Although objective methods benefit from avoiding reliance

on patient or caregiver report, they do present their own set

of difficulties [26]. Monitoring systems that allow for

recording pill bottle openings or pill removal from a blister

pack can be expensive and could negatively affect the

patient’s view of their role as an active and autonomous

agent in healthcare decisions [9, 23]. Reliance on the

number of pill bottle openings can underestimate adher-

ence if multiple pills are removed at once and overestimate

adherence if the patient opens the pill bottle for reasons
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other than taking their scheduled dose [27, 28]. Although

automated methods of identifying and tracking medication

taking might seem to be minimally affected by human error

or social desirability bias, it is still possible to end up with

missing or inaccurate data. Some patients may uninten-

tionally or intentionally neglect to bring in the bottle with

automated caps. Some patients take medications from their

old, non-automated pill bottles instead of from the auto-

mated pill bottles. Other patients use pill boxes or pill

minders that may make dose monitoring difficult. Like-

wise, pharmacy refill records and pill counts can lead to the

overestimation of medication adherence if the patient

receives the refill but does not take the medication as

prescribed or removes pills without ingesting them.

Serum drug levels may accurately represent adherence if

drawn randomly; however, if the patient selectively ingests

medication a few hours prior to lab visits, a false appear-

ance of adherence can be created [21, 29]. Additionally,

medications that have long half-lives may lead to overes-

timation of adherence. In light of the potential inaccuracies

of various objective methods for assessing medication

adherence, use of more than one assessment method,

including a subjective measure, is recommended [6].

2.2 Barriers

To determine how best to improve adherence in BD, it is

critical to understand adherence barriers from the per-

spective of the patient as well as external factors (Table 1).

Patient-level barriers include sociodemographic and clini-

cal variables, characteristics of the illness, and psycho-

logical and cognitive factors. External barriers include such

areas as medication/treatment, clinician, and system-level

factors.

2.2.1 Patient-Level Barriers

Sociodemographic variables that affect medication adher-

ence in BD include age, marital status, race and ethnicity,

culture, and sex. Numerous studies report that a younger

age, specifically below 40 years, is associated with worse

adherence for BD medications [30–38]. Similarly, being

unmarried or living alone has been identified as a risk

factor for non-adherence [30, 31, 36, 39, 40]. However, it is

important to note that not all studies have replicated this

relationship [16]. Being non-White or identifying with a

minority ethnic group was also found to predict medication

non-adherence [31, 40–42]. This discrepancy may be the

result of distrust, misdiagnosis, socio-economic factors,

and a lack of non-White mental health professionals. Dis-

trust may stem from the fact that non-White Americans are

more negatively affected by prejudice and discrimination

[43, 44]. Examples of misdiagnosis of non-White patients

include the tendency to over-diagnose African Americans

with schizophrenia and under-diagnose them with BD,

whereas Asian Americans are generally under-diagnosed

because a stereotype exists that the culture is ‘‘problem

free’’ [45]. Non-White Americans are more likely to have

lower socio-economic status and are thus less likely to have

health insurance coverage [46], and the under-representa-

tion of non-White mental health professionals may deter

some patients from various ethnic minorities from seeking

care [44]. Additionally, certain ethnic groups may be more

likely to be treated with different medications [47], leading

to different side effect profiles, which may negatively

affect adherence rates. Furthermore, it has been reported

that cultural beliefs may affect adherence [48]. A review of

the effects of culture on chronic mental illness suggested

that cultural differences in language, communication, per-

sonality, and support system must be addressed to increase

adherence [47]. For example, studies of African-Americans

with BD report that some individuals fear addiction to

medication and perceive that medication symbolizes and

highlights them as being ill [49]. Additional sociodemo-

graphic variables associated with non-adherence include a

lack of social support [15, 36] and homelessness

[12, 36, 37].

The literature on sex and medication adherence in BD is

inconsistent [19, 48]. While some studies found that men

have poorer adherence [39, 48], others did not find a sex

difference [7, 11, 50–52], and still others found that women

have poorer adherence than men [14, 16, 53, 54]. The

relationship between sex and medication adherence in BD

is yet to be determined.

Clinical and illness characteristics potentially affecting

medication adherence in BD include age of onset, length of

illness, severity of symptoms, rapid cycling, and comor-

bidities, including substance abuse and personality disor-

ders [38, 55]. An earlier age of BD onset has been

associated with worse BD adherence in some [33] but not

all studies [15, 30], whereas the literature indicates con-

sistently that more severe BD symptoms are associated

with worse medication adherence [30, 33, 34, 36, 39, 56].

Studying the relationship between duration of illness and

adherence provides inconsistent results. While one study

reports a positive correlation between illness duration and

medication adherence such that individuals get better at

maintaining adherence over time [16], another reports that

longer treatment duration is associated with worse adher-

ence [54]. Rapid cycling and high episode frequency have

also been associated with worse medication adherence

[31, 57] as has being in the midst of a manic/hypomanic

episode [34, 36].

Comorbid conditions associated with non-adherence

include substance use disorders [8, 35, 39, 40, 56, 58, 59],

anxiety disorders [34, 57, 59], and personality disorders,
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including antisocial, borderline, histrionic, and narcissistic

personality disorders [14, 48, 59]. A number of studies

have also identified the presence of psychotic symptoms

and having BD I subtype as being associated with poor

adherence [14, 19, 60]. Additionally, having a history of

suicide attempts has been found to correlate with poor

medication adherence in BD [38, 57, 61].

Prospective memory is an important cognitive variable

that affects adherence. This is the ability to remember to

carry out a given task at some point in the future and can be

impaired in those with BD because of executive function-

ing deficits such as planning and cognitive flexibility

[62, 63]. Thus, even when an individual intends to take

medication, they might lack the planning or organizational

abilities to do so consistently [63]. The literature indicates

that forgetfulness and lack of routines is the most important

reason for non-adherence in BD, from the perspective of

both the patient and the provider [36]. Worse adherence to

psychotropic medications has also been associated with

worse performance on tests of working memory, prospec-

tive memory, and executive functioning in patients with

BD who are positive for HIV [38]. Furthermore, whereas

even adherent patients with BD evidence some cognitive

impairment, including in the areas of attention, psy-

chomotor speed, and verbal fluency, non-adherent patients

are more likely to have impaired executive function

Table 1 Factors associated with poor adherence to medications for bipolar disorder

Factor Directionality

Patient-level barriers

Sociodemographic

Age Younger (\40 years)

Marital status Unmarried or living alone

Race/ethnicity Non-white or minority

Social support Weaker

Clinical and illness characteristics

Severity of symptoms More severe symptoms

Episode characteristics Rapid cycling, high episode frequency, manic/hypomanic episodes

Symptom characteristics Psychotic

BD type BD Type I

Comorbidities Substance use and dependence, personality disorders, anxiety disorders

Suicidality Higher frequency of past suicide attempts

Cognitive Prospective memory deficits, executive functioning deficits, forgetfulness, working memory deficits, learning

and recall deficits

Psychological

Treatment beliefs Low perceived need for treatment, negative attitude towards treatment, concerns with negative effects of

treatment

Medication beliefs Negative beliefs about side effects, negative attitude towards medication, fear of dependence, shame about

medication taking, belief that medication is unnatural or unhealthy, discomfort with being controlled by

medications, belief that one doesn’t need medications when they feel better

Illness beliefs Denial of illness and illness severity, negative attitudes towards illness

Personal beliefs Poor motivation, limited insight, external locus of control

Influential beliefs

of others

Stigma, family or social support belief that medication is unnecessary

External barriers

Treatment related

Side effects Concerns about current and possible future side effects, weight gain, cognitive impairment, tremors, sedation

Treatment complexity More complex regimens, more frequent dosing

Medication type Early treatment with antipsychotics, antidepressants, first-generation antipsychotics

Quality of

clinician–patient relationship

Low-quality

Systems Related

Access to care Poor

Medication cost High

BD bipolar disorder
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abilities and poor performance on learning and recall,

functions vital for following complex medication regimens

[60].

Various psychological variables such as medication,

illness, and treatment beliefs also play an important role in

medication adherence in BD. Low adherence relates to

higher levels of concern regarding the adverse effects of

treatment and lower levels of perceived need for treatment

[58, 64]. Limited insight and denial of illness severity are

also significant risk factors for non-adherence [8, 48, 65],

as is a patient’s inability to accept their disease in general

[66]. One study found that almost half of the variance for

poor adherence can be explained by the combination of

perceived severity of illness and perceived benefits of

treatment [67]. Other psychological variables that have

been associated with poor adherence include poor moti-

vation [59], stigma, and the perception of family and/or

support groups that medication is either unnecessary or

undesirable [8].

The literature also points to negative attitudes towards

medication in general [38, 59, 68], attitudes towards illness

[48], and negative attitudes towards a specific medication

treatment [41, 59] as important predictors of medication

adherence. Attitudes associated with poor adherence

include a fear of dependence on the medication, shame

about taking psychiatric medication, considering medica-

tion unnatural or unhealthy, discomfort with having one’s

mood controlled by medication [8, 38, 69], an unwilling-

ness to take medication [66], and low self-efficacy for

medication-taking behavior [38]. Similarly, an external

locus of control, or a belief that life events are affected by

uncontrollable outside forces, is associated with non-ad-

herence [8], whereas an internal health locus of control is

associated with better adherence [70]. This is particularly

true for younger patients who hold the belief that they have

more personal control over their illness [32]. Furthermore,

providers perceive that a strong predictor of poor adher-

ence is the patient’s belief that they no longer need the

medication during periods when they are feeling better

[71].

2.2.2 External Barriers

Treatment-related adherence barriers with strong evidence

in BD include that of perceived side effects, type of medi-

cation, number of medications prescribed, complexity of

treatment regimens, and the quality of the clinician–patient

relationship [72]. A number of studies identify concerns

about current medication side effects as well as concerns

about fear of possible side effects in the future as being

associated with lower adherence [16, 36, 59, 66, 69, 73, 74].

Mago et al. [74] conducted a systematic literature review

aimed at identifying the specific adverse effects associated

with non-adherence in BD. They reported the most common

to be weight gain, perceived cognitive impairment, tremors,

and sedation [74].

A larger number of medications, higher doses of medi-

cation [54], and a more complex treatment regimen [32]

are all associated with poorer adherence. While these

associations may be a function of illness severity, an

alternate explanation is that patients adhere better to

treatments in the short run, but become uncomfortable with

long-term medication use, a necessity in the treatment of

chronic illnesses. Additionally, while the complexity of

treatment could be construed as a reflection of severity of

illness, it is also true that, as regimens become more

complex, more intact executive functioning is required, an

area identified as deficient in individuals with BD [60, 63].

A meta-analysis examining the relationship between dos-

ing frequency and adherence in serious mental illness

found an overall trend of worse adherence with more fre-

quent dosing, but these findings were not for BD specifi-

cally [75].

A number of studies have identified medication type as

an important predictor of non-adherence [9, 35]. Most of

this work has focused on the use of antipsychotics in the

treatment of BD. Lang et al. [35] report that being in the

early stages of treatment with an antipsychotic agent is a

predictor for non-adherence and that second-generation

antipsychotics are associated with better adherence than are

first-generation antipsychotics [76]. Similarly, Gian-

francesco et al. [54] reported that, for the most part,

adherence is better with second-generation than with first-

generation antipsychotics and that switching from one

antipsychotic agent to another (presumably trying to opti-

mize drug response) is associated with better adherence.

Another important and consistent finding is that the use of

antidepressants for the treatment of BD is associated with

worse adherence [35, 39]. Conversely, treatment with a

mood stabilizer, anticholinergic medication, or anticon-

vulsant has been a predictor of better adherence [35].

System-related barriers to medication adherence include

poor access to care and unaffordable medication costs

[19, 77]. Studies indicate that poor access to psychiatric

providers is associated with poor adherence to BD medi-

cations [41, 77]. Furthermore, there is a significant rela-

tionship between cost-sharing and adherence to BD

medication such that the higher the patient cost, the lower

the adherence and the shorter time to discontinuation [78].

2.3 Facilitators

To address and improve medication adherence in BD, it is

important to identify not only the barriers but also the

facilitators of medication adherence. Based on data from a

large multicenter treatment program for BD, Sylvia et al.
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[77] reported that perceived collaboration with, empathy

from, and accessibility to providers facilitate adherence to

medication regimens; however, providers’ degree of

experience and discussion of medication risks and benefits

do not predict adherence. Strauss and Johnson [79] also

found that strong therapeutic alliance led to improved

medication adherence by changing illness and medication

attitudes. Similarly, Zeber et al. [80] reported a positive

relationship between treatment alliance and medication

adherence, and Reilly-Harrington and Sachs [81] recom-

mend the use of collaborative patient–provider treatment

contracts that incorporate treatment expectations, including

adherence and provider availability and accessibility. In

addition to treatment alliance, strong social support has

been associated with better medication adherence in

patients with BD [15].

Given that better insight into the value of medication in

the treatment of BD is associated with improved adherence

[39, 82], ensuring that individuals with BD understand how

medications can affect symptoms and outcomes may

optimize adherence. Similarly, an accepting attitude

regarding medication treatment consisting of high levels of

treatment necessity beliefs and low levels of concerns

regarding treatment is associated with the best medication

adherence [64], suggesting that taking the time to explain

potential side effects and how these side effects might be

dealt with could set the stage for appropriate expectations

and accepting attitudes.

Medication adherence in BD appears better when pro-

viders consider patient medication preferences [83, 84].

Going further, Wilder et al. [83] found that using a tool for

psychiatric advance directives that identified both preferred

medications and medications that patients were unwilling

to take improved adherence to psychiatric medications.

Finally, Basco and Smith [85] point out that an important

consideration is that medication-taking decision-making

may change over time; thus, to facilitate long-term medi-

cation adherence, providers need to reassess potential

barriers throughout the course of treatment.

It should be noted that many of these facilitators are not

easily achieved. Many individuals with serious mental ill-

ness in the USA are unable to access mental healthcare

providers [86] because those with mental illness are less

likely to have adequate health insurance [87, 88]. Fur-

thermore, even individuals who do have health insurance

coverage may not have access to mental healthcare given

the inadequate number of available mental health providers

across the USA [89]. Also, collaborative patient–provider

treatment contracts and advance directives about preferred

medications are not currently in routine practice in the

American healthcare system. It is recommended that future

comparative adherence research be carried out across

health systems in the USA as well as between the USA and

countries with more accessible mental healthcare. Also,

research comparing adherence between the USA and

countries that routinely incorporate patient preferences into

the treatment of mental health would add to our knowl-

edge. Finally, it is imperative that steps are taken to dis-

seminate research findings such that they translate into

changes in routine clinical care.

2.4 Consequences of Non-Adherence

Providing factual information to patients and families about

adherence can help promote medication adherence.

Understanding the consequences of poor adherence can also

assist clinicians with adherence monitoring and promotion.

There is strong evidence that non-adherence to BD medi-

cations increases BD symptoms [21, 90–93]. In a recent

study, Li et al. [92] reported that adherence to medication

was the strongest independent predictor of 1- and 2-year

recurrence rates of manic or depressive episodes, perform-

ing better as an independent variable than sex, type of BD,

medication type, and lack of family support [92]. A large,

prospective Pan-European study analyzed 1341 patients

from an outpatient setting over 21 months of BD mainte-

nance treatment following an acute manic or mixed episode.

Medication non-adherence was associated with lower fre-

quency of remission and recovery and higher frequency of

recurrence, relapse, and hospitalization [93]. Furthermore,

partial non-adherence has also been shown to be harmful. In

BD patients with partial adherence resulting in sub-thera-

peutic medication concentrations, 18-month hospitalization

rates were 81.2 versus 9.7 % for fully adherent participants

[21]. Baldessarini et al. [94] found that rapid discontinua-

tion of lithium produced more mania or depression recur-

rences than gradual discontinuation; they posited that

discontinuing treatment may engender more BD recur-

rences than taking no medication at all due to pharmaco-

dynamic adaptation. Thus, drug discontinuation syndromes

could at least partially explain the markedly increased BD

symptoms of non-adherent patients.

Non-adherence is also related to other psychological

concerns. Suicide attempts, completed suicide, and early

mortality in BD have all been linked to poor adherence

[21, 93, 95, 96]. In a multivariate analysis relating inde-

pendent variables to post-treatment suicidality, non-ad-

herence was second only to pre-treatment suicidality,

associating more strongly with post-treatment suicidality

than having a depressive recurrence during treatment [95].

Additionally, a cross-sectional study identified a correla-

tion between number of manic episodes and neurocognitive

dysfunction after accounting for depression, disease

chronicity, onset, and medication type [97]. The authors

suggest that reducing manic episodes by improving

adherence could be neuroprotective [97].
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Non-adherence to BD medication increases risks for

unstable housing status. The relative odds of lifetime

homelessness were greater for non-adherent individuals,

even after controlling for incarceration history [98]. In a

Florida study in individuals with either schizophrenia or

BD, people with a lower medication possession ratio

(MPR) had a higher risk of subsequent arrest and a higher

mean number of days of incarceration [99]. However, more

BD-specific data are needed to fully understand the social

impact of non-adherence.

These individual-level consequences precipitate sys-

tems-level costs. One study using Medicaid claims data

determined that hospitalization rates were 73 % for irreg-

ular BD medication users compared with 31 % for regular

users [100]. Additionally, average lengths of stay were 37

versus 4 days, and mean costs were $US9701 versus

$US1657 for irregular and regular BD medication users,

respectively [100]. A series of case studies illustrated that

6-year hospitalization costs (excluding outpatient costs) for

one non-adherent BD patient equaled a state Medicaid

budget for 13 enrollees with BD [101]. During the

21-month period in the Pan-European study, costs incurred

by non-adherent patients were more than double the costs

for adherent patients, mainly as a function of inpatient

hospitalization cost [93]. In another longitudinal study, a

higher MPR (better adherence) was associated with

decreased total mental healthcare expenditures [102].

Finally, individuals with BD or schizophrenia who were

non-adherent incurred higher incarceration costs [99].

2.5 Medical Morbidities

Given that individuals with BD have a mortality rate two to

three times that of the general population [103–105],

evaluating the role of medication non-adherence in physi-

cal health among people with BD is vital [7, 8, 19]. Car-

diovascular disease accounts for the largest number of

deaths in individuals with BD [103–105] and has been

attributed to risk factors such as higher rates of obesity,

hyperlipidemia, hypertension, diabetes, dyslipidemia,

higher rates of smoking, and a lack of physical activity in

this population [106]. Poor BD medication adherence is

likely to worsen overall health in those with BD

[7, 8, 18, 19]. Although data on adherence patterns with

medication treatments for general medical conditions

specific to those with BD are limited, it is plausible that

improving adherence to both psychiatric and non-psychi-

atric medication has the potential to improve the physical

health status of individuals with BD overall and may be

one approach to reducing premature mortality.

There is widespread evidence that psychological factors

such as depression are associated with increased non-ad-

herence to medications for various chronic medical

conditions [16, 107–110]. Levin et al. [111] recently

reported that there is no significant correlation between

psychotropic and non-psychotropic medication adherence

in patients with BD, suggesting that medication patterns for

one medication are not necessarily the same for all types of

medications. Furthermore, while poor adherence to medi-

cation for medical conditions is a significant problem for

people with BD, adherence rates for BD drugs are even

worse [111]. Underscoring the likelihood that BD symp-

toms impair medication-related decision making generally,

there is a significant correlation between more severe

psychiatric symptoms as measured by the Brief Psychiatric

Rating Scale (BPRS) and the Montgomery-Åsberg

Depression Rating Scale (MADRS) and worse adherence

with drug treatments for medical conditions among those

with BD [111, 112]. Specifically, the physiological mani-

festations of depression on the MADRS and anxiety, guilt,

depressed mood, and somatic concern on the BPRS were

correlated with worse adherence to non-psychiatric medi-

cations [112]. Thus, targeting psychiatric symptoms in this

population has the potential to improve medication

adherence for non-psychiatric medications, and may thus

lead to improved health outcomes.

2.6 Approaches to Improve Medication Adherence

in BD

2.6.1 A Review of Interventions Specific to BD Adherence

The comprehensive review focused on data published in the

past 10 years to ensure a streamlined presentation of

updated research and to add to literature rather than reiterate

the findings of previous systematic reviews. We searched

PubMed, OVIDMEDLINE, PsycInfo, Cochrane, CINAHL,

and Embase for prospective trials to improve adherence in

BD available in English between January 2005 and

December 2015. Studies that looked at serious mental ill-

ness as a whole were included if they reported specific

adherence data in a BD population. Studies with other

psychological or medical comorbidities were also included

as long as all participants had BD. Studies were excluded if

they focused only on feasibility, if adherence was not the

primary focus, if adherence was just one of a list of multiple

outcomes, or if participants were aged\18 years. For each

database, the search strategy used a combination of the

following keywords: bipolar, manic-depressive, serious

mental illness, adherence, compliance, medication adher-

ence, concordance, non-adherence, treatment, clinical trial,

intervention, intervention trial, adherence promotion. This

search was supplemented with manual searches of the ref-

erence sections of relevant articles.

The search strategy identified 1012 citations, including

duplicates, from all six databases and from the manual

Medication Adherence in Bipolar Disorder 825



search. We reviewed 120 titles/abstracts; 110 of these did

not meet inclusion criteria or were duplicates. Overall, ten

studies met inclusion criteria.

To determine the methodological rigor of the identified

included studies, we used the Methodological Quality

Rating Scale (MQRS). This 12-item instrument has been

used to identify the quality of studies in systematic reviews

[113, 114].

Table 2 presents a summary of the ten studies reviewed,

including the MQRS score, study design, description of the

intervention/s, how adherence was measured, and adher-

ence results. MQRS scores ranged from 7 to 11 with an

average of 8.9.

Nine of the ten studies reviewed included a psychoed-

ucation component as either part or the entirety of the

intervention [115–123]. Two of the studies, both random-

ized controlled trials, utilized only psychoeducation. Both

of these studies reported an increase in the proportion of

patients defined as adherent following psychoeducation but

not following the control treatment [118, 119]. Another

study evaluated the effectiveness of a standardized psy-

choeducation intervention, the Life Goals Program, deliv-

ered in a group format. Results from this randomized

controlled trial found no significant difference on medica-

tion attitude scores between the intervention and control

groups at the 12-month follow-up [117].

Two uncontrolled studies evaluated ‘customized adher-

ence enhancement’ (CAE), a modular format intervention

that includes psychoeducation, motivational enhancement

therapy, communication with providers, and medication

routines [115, 116]. The intervention is customized such

that only those modules deemed relevant to an individual’s

specific needs based on predetermined criteria (see Saja-

tovic et al. [115] for guidelines) are administered. The

results of both CAE studies indicate a significant

improvement in adherence.

Similar to the motivational enhancement therapy

module of CAE, two studies in this review utilized

motivational interviewing as the intervention or as a

component of the intervention. One non-controlled study

used motivational interviewing specifically focused on

increasing medication adherence in BD. In this study,

each participant’s behavior, efficacy, confidence, and

readiness to change was reviewed and the intervention

was then customized to the participant’s needs. Results

from this study found a significant increase in adherence

[120]. Another study that included both motivational and

psychoeducational elements comprised four components:

education, motivational training, medication management,

and symptom management. This intervention was derived

from interventions utilized for adults with BD and was

adapted for older adults. The results of this uncontrolled

study indicated a decrease in the percentage of

participants reporting missed medication doses and prob-

lems taking medication [121].

Another two studies evaluated the effectiveness of

psychosocial interventions. The first randomized controlled

trial utilized the ‘integrated treatment adherence program’,

an intervention that incorporates a cognitive behavioral

model of therapy to help patients transition from acute care

to maintenance treatment [122]. Although this study did

not focus entirely on enhancing medication adherence, the

results showed a trend over time for increasing the relative

number of adherent patients but not the degree of adher-

ence in the treatment compared with the control group.

This study recruited patients with comorbid BD and sub-

stance use [122]. Another randomized controlled trial

incorporated cognitive behavioral theory with a novel

method of delivery aimed to improve adherence in indi-

viduals with comorbid BD who were HIV positive. ‘Indi-

vidualized texting for adherence building’ (iTAB) stems

from the theory of planned behavior and used reminders

and reinforcement text messages that were automated and

individualized for each participant. The study results

indicated that the treatment group took their medication

significantly closer to the intended time than the control

group, but no differences were observed when their

adherence was marked on a visual analog scale [123].

The only study that did not incorporate psychoeducation

as part of the intervention utilized financial incentives to

improve adherence. This cluster randomized controlled

trial offered patients a financial incentive for every long-

acting injection (LAI) they received, with a common

interval between injections of 1–4 weeks. The results

indicated a significant improvement in adherence com-

pared with the control group [124].

It is notable that our review of current adherence

interventions revealed the use of many similar components

as well as methodological limitations. The only studies that

did not report an improvement in adherence were the Life

Goals group-format intervention, which may not have had

adequate participation, the iTAB mobile intervention,

which may have had a ceiling effect given that rates of

adherence were very high across the board, and the ‘inte-

grated treatment adherence program’, which did not solely

focus on medication adherence. All of the interventions

utilized a psychosocial approach, most incorporating a

psychoeducational component.

A major limitation of published studies featuring BD

adherence interventions is that there was no standard for

measuring adherence. Almost all of the studies utilized

different methods of assessing adherence, making it difficult

to compare adherence results. Even studies using the same

measures did not always administer or score them in the

same way. Furthermore, while most of the studies measured

adherence using some type of self-report, some outcomes

826 J. B. Levin et al.
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categorized adherence as a dichotomous variable (adherent

versus non-adherent), whereas others reported an ordinal

variable such as the percentage of days with missed doses or

a continuous variable such as the number of doses missed.

Few studies included an objective measure of adherence

aside from iTAB and the direct observation of receiving a

depot injection [123, 124]. Another methodological issues

was the absence of a control group in a number of studies.

Finally, for any prospective trial on medication adherence, it

is likely that patients with the worst adherence will not agree

to participate in a research study to begin with; thus, findings

cannot be generalized to the entire population of poorly

adherent individuals with BD.

Overall, this comprehensive review suggests that psy-

choeducation, motivational interviewing, financial incen-

tives, and cognitive behavioral treatment strategies can be

effective in improving medication adherence in BD.

However, no single intervention stands out as having suf-

ficient efficacy to recommend it above others. There is a

clear need for future research that incorporates both sub-

jective and objective methods to measure adherence, sus-

tains adherence for longer follow-up periods, and can be

scaled-up to be easily accessible to patients with BD.

2.7 Optimizing Medication Taking in People

with BD

2.7.1 Psychosocial Interventions

Psychosocial interventions can be divided into two main

categories: those aimed at self-management of BD more

broadly and those that focus on enhancing medication

adherence more specifically. The results from the literature

review taken together with a more general review of the

literature on this topic support the use of psychoeducation,

motivational interviewing, immediate positive reinforce-

ment in the form of financial incentives, family-based

interventions, and cognitive behavioral therapy, when

delivered in an individual format, to improve medication

adherence [125, 126]. There is also some support that

reminders improve the timing of doses. However, a number

of unanswered questions remain, including which inter-

ventions work for which individuals, how many sessions

are sufficient, how adherence can be maintained long term,

and how interventions can be pushed out or scaled up to

reach all sectors of the population with BD.

2.7.2 Making Drugs Easier to Remember to Take

How drugs are packaged, delivered, or ingested, and the

logistics of aiding people to remember to take drugs are all

important in drug adherence. Studies on novel drug-de-

livery systems and logistic strategies to improve

medication adherence in BD patients are sparse, and most

evidence at this stage is extrapolated from studies in gen-

eral medical settings or from experience with other mental

health conditions. Studies have suggested that simplifica-

tion of dosing, such as less frequent administration,

avoiding medications with special or complicated dosing

requirements, use of pill boxes or medication organizers,

and coordinating dosing time with activities of daily living

may be helpful in maximizing adherence [127–130].

Studies of blister packaging of medications, often including

a calendar of days, have shown a positive effect on med-

ication adherence [131, 132]. Evidence from general

medical populations could have applicability to patients

with BD. For example, Vrijens et al. [133] found enhanced

atorvastatin adherence following the introduction of a

device programmed to beep at dosing time for patients with

high cholesterol. Personal programmable pill boxes hold-

ing up to 1 month of medication can feature alarms,

dosage, and mode of administration indicators. Tracking

occurs upon removing dosages from the box, and providers

can be sent information regarding adherence [134]. Simi-

larly, electronic monitoring systems contained in blister

pack labels can record removal of a unit dose from a blister

pack [28]. Further, Proteus Digital Health recently com-

bined aripiprazole with an ingestible digital sensor that

could send adherence information to healthcare providers

[135].

Specific to BD, Sajatovic et al. [136] used a technology-

facilitated multi-component adherence-enhancement sys-

tem in five individuals with BD. The system components

included (1) an automated pill cap with remote monitoring

sensor; (2) a multimedia adherence-enhancement program;

and (3) a treatment incentive program. This study evalu-

ated system usability, patient satisfaction, and effects on

adherence (Morisky Scale), knowledge (Treatment

Knowledge Test [TKT]), and symptoms (Internal State

Scale [ISS]). Usability scores were high overall, mean

Morisky scores improved, and means on all four subscales

of the ISS were all in the direction of improvement. The

TKT showed a 40 % increase in mean scores [136].

Another BD-specific study demonstrated that a 2-week

ecological momentary intervention (EMI) delivered via

personal digital assistants (PDAs) was feasible and had the

potential to improve adherence, with participants in this

pilot reporting missing medication only 3 % of the time

[137]. This intervention involved twice-daily prompts

asking patients to report their adherence behaviors as well

as symptoms and other non-adherence risk factors. Other

studies on EMI approaches have also reported high feasi-

bility and efficacy in treating BD more broadly [138, 139].

Given the promise of this area, it is recommended that

future research assess the efficacy of EMI approaches for

improving adherence.
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Alternatives to standard oral drugs need exploration in

BD, as different or novel drug-delivery formats have the

potential to improve adherence. LAI forms of antipsychotic

medication are used for people with serious mental illness

and may be particularly helpful for patients who are

unintentionally non-adherent [140, 141]. A number of LAI

antipsychotic agents are currently available, although only

LAI risperidone is approved for maintenance treatment of

BD in the USA, Taiwan, and most European countries

[142]. A recent consensus of experts from Taiwan recom-

mended LAI antipsychotics in BD patients with poor

adherence [143]. This group of experts specified that LAI

antipsychotics should be considered in patients with mul-

tiple episodes and low adherence or rare but serious illness

exacerbations and in those at high risk for low adherence

based on clinician judgment, according to patient prefer-

ence for an injectable medication, and to target residual

symptoms despite the use of multiple oral agents [143].

The 2013 update of the Canadian Network for Mood and

Anxiety Treatments (CANMAT) guidelines also include

long-acting risperidone injection as a first-line agent for

maintenance treatment of BD [144]. It is important to note

that another benefit of the use of LAIs is that it allows the

provider to promptly identify and address non-adherence if

the injection appointment is missed [145].

While injectable drugs may be a solid alternative, it is

also important to consider alternative oral formulations that

do not require swallowing a standard pill. Patients may

have anxiety regarding swallowing pills or true physical

difficulties that impair this ability. As such, palat-

able gummies (oral chewable formulations) have been used

to deliver certain medications and vitamins. A recent

publication described aripiprazole gummi drops, which

have the potential to increase patient adherence as gummi

drops are easily chewed and swallowed and do not require

water [146]. Additionally, liquid formulations, orally dis-

integrating tablets (ODTs), or fast-dissolving sublingual

formulations may be preferable [147, 148]. A study of 97

individuals with mood disorders (including BD) who had

pill-swallowing difficulties and were receiving the anti-

convulsant mood stabilizer lamotrigine were switched from

standard immediate-release pills to ODTs. Patient satis-

faction and convenience were measured using the Treat-

ment Satisfaction Questionnaire for Medication (TSQM).

Also measured were global psychopathology using the

Clinical Global Impression—Severity (CGI-S) index and

depressive symptoms using the Beck Depression Inventory

(BDI)-II. The study found that lamotrigine ODT was sig-

nificantly more convenient than standard pills, with no

other differences in TSQM, CGI-S, or BDI-II scores [149].

Overall, building technology-facilitated supports into

drug-delivery systems may help individuals remember to

take BD medications as directed. Both LAI medications

and non-standard oral formulations hold promise for

improving adherence in some patients. Given the heavy

personal and societal burden of poor adherence, longer-

term and more rigorous studies using technology and novel

drug delivery are necessary.

3 Conclusions

As noted in our review, poor adherence in BD is a perva-

sive problem that causes disability and suffering as well as

extensive financial costs. Barriers to adherence are many

and cross multiple levels, including factors related to BD

pathology and factors unique to an individual’s genetic,

psychological, and social circumstances. The treatment

setting, healthcare system, and broader health policies can

all affect medication adherence in BD.

Fortunately, advances in research suggest avenues for

improving BD adherence. Specific psychotherapeutic

approaches that target knowledge gaps, cognitive patterns,

specific adherence barriers, and motivation may all be

helpful in improving adherence. However, for adherence-

enhancement approaches to be widely adapted, they need

to be easily accessible, affordable, and practical. Using

technology-facilitated approaches could help address

accessibility and maximize generalizability. Future

research needs to include the testing of dissemination

approaches and to partner with large health systems to use

the electronic health record for simultaneously tracking

medication prescribing, adherence, and BD outcomes. A

key component in scaling adherence promotions to real-

world settings is ensuring that care approaches that use

health professionals be reimbursed by standard payers,

including Medicaid. For this, it will be critical to engage

patients and family advocates and other stakeholders to

press for policy that provides this essential support.

Alternative drug-delivery formats are showing promise

in adherence promotion. Second-generation drugs, which

are widely used to treat BD, can be administered in LAI

formulations that eliminate the need for daily dosing and

daily risk of non-adherence. Recently, formulations of

antipsychotics that last beyond 30 days have become

available, and how these newer formulations may impact

BD adherence over the long-term needs further investiga-

tion. Brissos et al. [150] conducted an excellent review of

long-acting antipsychotic drugs in schizophrenia. It sum-

marizes a number of exciting new formulations that may

also be highly relevant for people with BD, such as

transdermal patches and subcutaneous antipsychotic drug

implants [150]. These and other novel drug-delivery sys-

tems should be tested in BD.

Finally, an important gap in our understanding is how

best to enhance adherence with medications for general
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medical conditions in people with BD. The research

specific to this topic is quite limited. Whereas it is likely

that some of the barriers are similar to adherence barriers

with BD drugs, there is evidence to suggest that roadblocks

(and solutions) are likely not identical. Development and

testing of approaches to improve adherence to treatments

such as antihypertensive drugs and cholesterol-lowering

agents in people with BD are critically needed to address

the premature mortality due to cardiovascular risk that we

see in this group of individuals.
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