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Abstract: Antipsychotics are the drugs prescribed to treat psychotic dis-
orders; however, patients often fail to adhere to their treatment, and this has
a severe negative effect on prognosis in these kinds of illnesses. Among
the wide range of risk factors for treatment nonadherence, this system-
atic review covers those that are most important from the point of view
of clinicians and patients and proposes guidelines for addressing them.
Analyzing 38 studies conducted in a total of 51,796 patients, including
patients with schizophrenia spectrum disorders and bipolar disorder, we
found that younger age, substance abuse, poor insight, cognitive impair-
ments, low level of education, minority ethnicity, poor therapeutic alliance,
experience of barriers to care, high intensity of delusional symptoms and
suspiciousness, and low socioeconomic status are the main risk factors
for medication nonadherence in both types of disorder. In the future, pro-
spective studies should be conducted on the use of personalized patient-
tailored treatments, taking into account risk factors that may affect each
individual, to assess the ability of such approaches to improve adherence
and hence prognosis in these patients.

Key Words: adherence, antipsychotic, schizophrenia, bipolar disorder

(J Clin Psychopharmacol 2016;36: 355–371)

O ne of the greatest problems clinicians face when dealing
with chronic illnesses is the effectiveness of treatment. This

is determined by various different factors such as patient tolerance
of the drug, the appropriateness of the regimen,1 and, above all,
adherence to the treatment prescribed. The best medication at
the best dose can never be effective if the patient does not take it.

Medication adherence, previously known as compliance,2

has been defined as “the extent to which a person's behavior coin-
cides with the medical advice given.”3 This may include refusing
to attend medical appointments or to start a treatment program or
early discontinuation, as well as incomplete implementation of the
doctor's instructions.4 Such behavior has a negative effect on the
outcome of the illness and leads to higher rates of recurrence
and hospitalization, worsening of signs and symptoms, and in-
creases in hospital costs.5
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At least half of patients who are prescribed long-term medi-
cation do not finish the course, this phenomenon representing a
particularly serious problem in chronic psychiatric illnesses,6–10

in which treatment adherence rates are even lower than in other
conditions.11,12 Specifically, considering 2 serious psychiatric dis-
orders, bipolar disorder, and schizophrenia,13 mean rates of treat-
ment adherence are approximately 42% in schizophrenia14 and
41% in bipolar disorder, with considerable variation between stud-
ies.15 This variation is mainly attributable to a lack of consensus
on the best methodology for assessing adherence (qualitative vs
quantitative research, patient self-reporting vs reports of clini-
cians, direct measurement of blood or urine parameters vs indi-
rect measurements), the period of observation (from a week to
several months), and the criteria for defining lack of adherence.16

Furthermore, medication adherence is a dynamic dichotomous
behavior, influenced by multiple factors17 that may be related to
patients (adverse effects of medication), their social relationships
(family support and therapeutic alliance), cognitive problems such
as impaired memory or attention,18 and the system for providing
health services.19 Analysis of these factors has become a critical
issue for clinicians and researchers, given that identification of
specific risk factors will make it possible to carry out patient-
targeted interventions.5,20 This is particularly important in early
stages of severe mental illness, where it has been seen that treat-
ment nonadherence is most critical for patient outcome.21

It has been reported that nonadherence to antipsychotic
drugs in patients diagnosed with schizophrenia or schizophren-
iform psychosis is associated with a lower probability of a good
response to treatment and significantly less improvement than
in those who adhere to treatment,1 a higher rate of positive and
negative psychotic symptoms,22 and a greater risk of hospital re-
admission.23 Similarly, it has been found that patients with bi-
polar disorder with good treatment adherence had less severe
signs and symptoms, lower scores in the Clinical Global Impres-
sions bipolar mania and hallucinations/delusions scales,24 and a
lower risk of suicide.25 Martinez-Aran et al18 demonstrated that
a history of nonadherence in adults with bipolar disorder was
significantly associated with cognitive impairment.

The objectives of this systematic review are to provide a
detailed and comprehensive description of the most important
factors associated with lack of adherence to antipsychotic medica-
tion in patients with schizophrenia spectrum disorder and bipolar
disorder and thereby to contribute to clarify our understanding of
the factors underlying nonadherence.

MATERIALS AND METHODS

Literature Search
This systematic review was conducted and is reported in ac-

cordance with the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) statement.26 We performed
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an electronic search in the PubMed (1990–2015) database, using
the following MeSH terms: medication adherence, antipsychotic
agents, mood disorder, psychotic disorder, and bipolar disorder.
We selected 1990 as the start date for the search because of the
reintroduction of clozapine in the following decade and the ap-
proval of risperidone by the Food and Drug Administration in the
same period (1993).

In addition, we used the following filters: randomized con-
trolled trial, meta-analysis, clinical trial, systematic review, con-
trolled clinical trial, observational study, and humans. We
reviewed all the articles published in English and Spanish. Subse-
quently, reference lists from the studies included in our systematic
review were hand searched for additional relevant publications.

Inclusion Criteria
We included all the systematic reviews, meta-analyses, clini-

cal trials, randomized clinical trials, and observational studies in
which the study population was patients diagnosed with bipolar
disorder, schizophrenia, schizoaffective disorder, or schizophren-
iform disorder who were being treated with antipsychotics and
in whom factors associated with treatment adherence were as-
sessed. Articles were excluded if patients had a diagnosis other
than those mentioned previously or medical treatment with agents
other than antipsychotics (eg, lithium or mood stabilizers), as well
as if there was no assessment of factors associated with ad-
herence to treatment with antipsychotics.

Data Collection and Extraction
From the set of articles selected in the systematic review,

we excluded those that did not meet all the inclusion criteria or
met any of the exclusion criteria. After reading the titles and the
abstracts, we selected articles related to the objective of our study.
FIGURE 1. The PRISMA flow diagram figures.
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These were then summarized and assessed by 2 independent re-
viewers using the “Critical Reading Sheets” tool developed by
the Basque Office for Health Technology Assessment,27 and the
most relevant data were retrieved. In the event of disagreement,
a third researcher analyzed the article independently. The Basque
Office for Health Technology Assessment tool facilitated the as-
sessment of the methodological quality of the research described,
classifying it as low, moderate, or high. In this review, we only in-
cluded high-quality studies.
RESULTS
From the PubMed and manual backward searches, we iden-

tified a total of 96 articles. After screening and selection pro-
cesses, we included 38 articles in this systematic review (Fig. 1).
These corresponded to 22 cohort studies, 8 clinical trials, 6 re-
views, 1 clinical guideline, and 1 meta-analysis. The characteris-
tics of each study are summarized in Table 1.

A total of 51,796 patients were included, of whom 40,298
had been diagnosed with bipolar disorder, 10,385 with schizophre-
nia, 544 with schizoaffective disorder, 516 with schizophreniform
disorders, and 53 with psychosis not otherwise specified.

Adherence to drug treatment can be measured by subjective
methods, such as self-report and physician report, or objective
methods, such as pill counting, blood or urine analysis, electronic
monitoring, and electronic refill records.19 Of the 38 studies in-
cluded in our review, 66% of the studies used subjective mea-
sures to assess adherence, 16% also used objective measures,
2% used only objective measures, and 16% of studies did not
specify the measures used. The study by Lindenmayer et al1

was the only one in which adherence was measured with ob-
jective measures only and patients had a mean adherence of
65.5%. In studies in which objective and subjective measures
© 2016 Wolters Kluwer Health, Inc. All rights reserved.

http://www.psychopharmacology.com


Journal of Clinical Psychopharmacology • Volume 36, Number 4, August 2016 Adherence to Antipsychotic Medication
were combined, adherence ranged from 60%18 to 81%,43 whereas
in studies in which only subjective methods were used, adherence
ranged from 34%52 to approximately 80%.39 Note that the re-
views, meta-analysis, and guideline are not included in this de-
scription, because they are based on multiple studies using
different methods and hence could have introduced bias into the
analysis.

According to our findings, factors that influence treatment
nonadherence are associated with patients themselves, the drug
treatment, social issues, and the health system provider.
Patient-Related Factors
This category includes attitudes and behaviors, comorbidi-

ties and the severity of signs and symptoms, demographic and
environmental factors, and the cognitive functioning of patients,
as well as their relationship with their medication.

As part of the EMBLEM Project, González-Pinto et al24 an-
alyzed 1831 patients with bipolar disorder and found that the fol-
lowing factors were significantly positively associated with good
adherence: good illness awareness (good adherence from the start
of treatment) and a short duration of episodes. On the other hand,
factors related to poor adherence were high scores in the Clini-
cal Global Impressions hallucinations/delusions scale at baseline
and depressive symptoms during mania. Regarding symptoms, a
study including 128 patients diagnosed with schizophrenia52 ob-
served that the time to discontinuation was significantly longer
in those with an early nondysphoric response (7.3 months) than
those with an early dysphoric response. In patients with schizo-
phrenia and affective disorders, Verdoux et al23 found that the
intensity of delusional symptoms predicted poor treatment ad-
herence (P = 0.03). In contrast, Patel et al45 did not find symptom
to be predictive of adherence.

Analyzing 469 patients with bipolar disorders, Johnson
et al37 found differences in adherence related to demographic
characteristics; these included ethnic differences, with white pa-
tients having better treatment adherence than patients from other
ethnic groups. These findings are in agreement with those of
Zeber et al54 and Fleck et al.36 The authors found that Afro-
American patients reported significantly more missed medica-
tion days and greater barriers to adherence than white patients.
They also found a higher prevalence of patient-related factors
influencing adherence (fear of becoming addicted and feeling
that medication is a symbol of illness) in Afro-American patients
than white patients, whereas the rates of treatment- or illness-
related factors were similar in the 2 ethnic groups. Perkins et al47

confirmed these findings, with black ethnicity again being asso-
ciated with lower medication adherence in patients with schizo-
phrenia. Among white patients, Perlis et al48 observed in a
cohort of 3460 patients with bipolar disorder that being Hispanic
was associated with poor adherence, and, moreover, this associa-
tion was not confounded by differences in other predictors such
as household income or education. A similar pattern was observed
in the study of Sajatovic et al,49 in which patients with bipolar
disorder from minority races had poorer adherence than other
individuals with the same diagnosis. Education was another de-
mographic characteristic related to adherence in the study of
Johnson et al37 in bipolar disorder (adherence decreasedwith level
of education).

Young age has also been identified as a predictor of poor
adherence in many studies, both in patients with schizophrenia
and those with bipolar disorder.2,11,19 For the latter diagnosis, this
association was found in the studies of González-Pinto et al,24

Sajatovic et al,49 Johnson et al,37 who reported that adherence
decreased to a mean age of 41 years and thereafter increased with
© 2016 Wolters Kluwer Health, Inc. All rights reserved.
age, and Baldessarini et al29 in which youth was a predictor of
poor adherence, behind alcohol dependence and ahead of symp-
toms and adverse effects. In schizophrenia, Maeda et al41 noted
that the age of patients was associated with increased awareness
of disease prevention, older patients having more experience in
the course of the disease, and possible relapses and hospital read-
missions, and this led them to be more compliant with medication.

In addition to younger age, age at onset has also been cited
as a risk factor for nonadherence to treatment, both in schizo-
phrenia and bipolar disorder. Coldham et al31 found that non-
adherent schizophrenic patients had an earlier age of onset, as
well as being younger, and having poorer quality of life and
premorbid functioning. Similarly, in a prospective study in 2010,
Perlis et al48 observed that 874 of 3640 patients with bipolar dis-
order (24%) reported nonadherence on 20% or more study visits
and the clinical features that were significantly associated with
this included earlier onset of illness, as well as suicide attempts
and alcohol abuse.

Nevertheless, the association of age at onset and nonadher-
ence might be related to younger age (ie, in first-episode studies,
younger age, and age at onset are equivalent), and this has not
been well investigated. Furthermore, there is no consensus on
this association between age and adherence within the set of
studies included in the review, some authors13,16,18,22,39,47,54 hav-
ing observed no significant differences between patients in differ-
ent age groups.

In the study carried out by Lindenmayer et al,1 in 599 patients
with schizophrenia, no baseline characteristics of patients, in-
cluding demographic characteristics, initial body weight, and
history of substance abuse, seem to be good predictors of adher-
ence, whereas the severity of the depressive symptoms at base-
line and a high level of hostility during the study were risk
factors for nonadherence. In contrast to the aforementioned find-
ings of Lindenmayer et al,1 alcohol and cannabis use and abuse
have been found to be significantly associated with nonadherence
to medication in several studies. In the 2015 meta-analysis of
Czobor et al,33 in which they combined 2 studies, the European
First-Episode Schizophrenia Trial (EUFEST) and the Clinical An-
tipsychotic Trials of Intervention Effectiveness, yielding a cohort of
1154 patients diagnosed with schizophrenia, they found that non-
adherence to treatment was associated with substance abuse
and hostility. This was consistent with earlier studies in schizo-
phrenia, namely, those of van Nimwegen-Campailla et al,52

who found that patients who did not consume cannabis during treat-
ment had a significantly longer treatment period (mean, 6.4 months)
than cannabis users (mean, 4.3 months), and those of Miller et al,43

who found that the use of cannabis was associated with a 2.4-fold
lower rate of adherence, independent of age, socioeconomic status,
sex, and the medication prescribed. Similarly, in patients with bipolar
disorder, Gonzalez-Pinto et al25 observed that the use and abuse of
cannabis were key factors for nonadherence. Furthermore, Coldham
et al31 found that schizophrenic patients who were nonadherent
(73 of 186 patients) consumed significantly more cannabis and al-
cohol than an adherent group, and Verdoux et al23 described lower
adherence in patients with schizophrenia and bipolar disorder who
had alcohol abuse problems. Notably, in a clinical trial with 400
schizophrenic patients, ongoing substance abuse significantly
predicted poor adherence,47 and Sajatovic et al49 found similar re-
sults in their study with veterans with bipolar disorder.

Regarding cognitive factors, Martinez-Aran et al18 found
that nonadherent bipolar patients showed greater cognitive im-
pairment in verbal learning tasks and some executive functions,
as well as greater deterioration in spatial memory and in their
ability to inhibit interference than adherent patients. Also in pa-
tients with bipolar disorder, Perlis et al48 found that cognitive
www.psychopharmacology.com 357
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impairment was the only adverse effect significantly associated
with nonadherence. In line with this, in patients with schizophre-
nia, Jeste et al5 found that deterioration in cognitive functions, in
particular conceptualization and memory, had greater predictive
value of poor patient medication self-management than other fac-
tors, namely, sex, age, level of education, symptom severity, and
attitudes toward medication. In contrast to these findings, in pa-
tients with schizophrenia, Perkins et al47 found the highest level
of adherence to be significantly associated with lower executive
functioning, and in the review by Send et al,51 neurocognitive
functioning did not seem to impact medication adherence.

Some adverse effects, such as secondary extrapyramidal
symptoms (akathisia, pseudoparkinsonism, dyskinesia, and acute
dystonic reactions), neuroleptic dysphoria, sexual dysfunction,
and weight gain are associated with nonadherence in schizophrenic
patients.46 Subjective distress, weight gain, and body mass index
(BMI) were found to be predictive of therapeutic nonadherence,
specifically, obese individuals being twice as likely to report non-
adherence as patients with a normal BMI.53 Weight gain was
also a fear in patients with bipolar disorder and a better predictor
of nonadherence than adverse effects such as excessive sedation
and tremors.29

In both types of disorders, illness awareness and trust in
the medication have been found to be predictive factors for good
adherence.2,19,31,33,46,51 In schizophrenia, according to patients,
the most important reasons for continuing with their medication
are the beneficial effects in terms of control of positive symp-
toms, a perception of improvement,35,39 a reduction in the rate
of hospital readmissions, and the prevention of relapses.52 With
regard to the reasons for discontinuing treatment, patients have
cited insufficient improvement or actual worsening of symptoms,
adverse effects of the medication,19,35,37 denial of the illness, and
not consideringmedication to be necessary.19,45 In the clinical trial
carried out by Adams and Scott,28 including 39 patients with
schizophrenia, it was found that perception of illness severity
and benefits of the treatment explained 43% of the variance in
adherence.

Administering structured interviews about concerns and
expectations regarding medication to 90 patients with bipolar
disorder, Sajatovic et al50 found that 39% of patients were not con-
cerned about their medication; 29% had specific concerns (worry-
ing about developing more health problems); 6% feared becoming
addicted; and 5%wereworried about the economic costs. Patients'
expectations ranged from hoping that the medication would be
able to decrease their symptoms and stabilize their mood (23%)
to helping them to become “normal” (20%) and even curing them
(20%), individuals reporting a feeling of disappointment when
this did not happen.

Drug Treatment-Related Factors

First- Versus Second-Generation Antipsychotic Drugs
The Clinical Antipsychotic Trials of Intervention Effective-

ness compared effectiveness of first-generation antipsychotic
(FGA) and second-generation antipsychotic (SGA) drugs in pa-
tients with chronic schizophrenia. Differences in time to discon-
tinuation of treatment due to ineffectiveness were lower with
olanzapine, although there were no differences between the FGA
perphenazine and SGA drugs such as risperidone or quetiapine.40

The EUFEST study also found that the risk of discontinuation
was lower with olanzapine than with haloperidol (33% vs 72%).
In fact, the risk of discontinuation due to any cause was higher
with haloperidol than with all SGAs. With respect to discontinua-
tion due to nonadherence, there were also no differences between
first- and second-generation drugs.38
© 2016 Wolters Kluwer Health, Inc. All rights reserved.
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Another study compared 298 schizophrenic patients start-
ing antipsychotic treatment with FGAs (n = 93) or SGAs
(n = 205), the SGAs being associated with significantly less treat-
ment switching and less use of concomitant medications than
FGAs. On the other hand, in the 1-year follow-up, it was observed
that both groups of patients took the drugs on 60% of days.42

In line with these findings, in a review of the risks of nonadher-
ence, Lacro et al16 reported that there was inconclusive evi-
dence of a relationship between nonadherence and the type of
treatment.

In a recent systematic review, that only included studies in
schizophrenia, Send et al51 found no significant differences in rates
of adherence between the 2 types of antipsychotics. On the other
hand, in bipolar disorder, Sajatovic et al49 observed that patients
who take FGAs were more adherent than those taking SGAs.

To sum up, it seems that some SGAs give some advantages
in relation to adherence versus FGA. Nevertheless, the rates of non-
adherence are high, and new therapeutic approaches are required.

Depot Versus Oral
Formulation type has been found not to be a consistent pre-

dictor of nonadherence.45,51 The main reasons for changing from
an oral to an intramuscular or depot antipsychotic30,34,44 are usu-
ally nonadherence and resistance to oral antipsychotics.34,44,45

Prescription of a depot medication must, however, be accom-
panied by discussion with the patient about personal benefits,
because beliefs and attitudes have an important influence on ad-
herence to depot medication.45

Factors Associated With Social Relationships
A good therapeutic alliance between the patient and the phy-

sician17,54 and the level of family support31,46 have been found to
be significantly associated with good treatment adherence in both
pathologies.19 In the multivariate analysis carried out by Zeber
et al,54 with patients with bipolar disorder, the overall score on
TABLE 2. Factors Common to Both Pathologies and Specific Factor

Factors Commonly Involved in Nonadherence

Low level of education
Young age
Cognitive impairment
High intensity of delusional symptoms and suspiciousness
Substance abuse/dependence
Minority ethnicity
Poor insight
Poor therapeutic alliance
Low socioeconomic status
Barriers to treatment, bad patient experience of admission

Factors Potentially Involved in Nonadherence in
Bipolar Disorder

Psychotic symptoms
High severity of depressive episodes
Rapid cycling
High affective morbidity
Comorbidity with other conditions
(anxiety, obsessive compulsive disorder)

Adverse effects: weight gain, cognitive effects
Longer duration of episodes suicide attempts

© 2016 Wolters Kluwer Health, Inc. All rights reserved.
the Health Care Climate Questionnaire (a measure of therapeu-
tic alliance) was found to be significantly positively associated
with the number of days on which medication was not missed.
Furthermore, in schizophrenic patients, Coldham et al31 found a
higher level of family involvement in the adherent group (80%)
than the nonadherent group (51%).

Factors Associated With the Health
Service Provider

Barriers to or difficulties accessing treatment (lack of eco-
nomic resources for buying medication or lack of transport to
reach health service providers) were found to be predictive of
nonadherence in schizophrenic and bipolar patients in the re-
views conducted by Perkins 46 and Velligan et al,19 respectively.
Patient experience with the health system was also found to be as-
sociated with subsequent adherence to drug treatments in both
types of disorder.17,19

To summarize the findings in a clear way, Table 2 lists all
factors associated with nonadherence rates found in literature by
diagnosis. We can observe that a number of factors are common
to both types of disorders, whereas other factors are more
closely related to the clinical symptoms of each diagnosis.

DISCUSSION
Adherence to antipsychotics by patients diagnosed with psy-

chosis is notably low; a review found a mean rate of 42%.14 This
has negative consequences for patients, their families, and com-
munities. For clinicians, it makes treatment nonadherence one
of the most important challenges in treating these highly preva-
lent psychiatric conditions. Overall, it is clear that great efforts
are needed to enhance adherence. From this review, we conclude
that the most important factors to consider are associated with pa-
tients themselves and with the medication.

The nonmodifiable factors associated with patients them-
selves include young age, and although results differed between
s by Diagnosis

Factors Potentially Involved in Nonadherence
in Schizophrenia

Positive symptoms
High severity of depression at baseline
Early dysphoric response
Short illness duration
Adverse effects: extrapyramidal symptoms, neuroleptic
dysphoria, akathisia, sexual dysfunction, and weight gain.

Poor response to or tolerance of treatment
Early treatment discontinuation rate
Hostility to treatment
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studies, as we have said previously, we found this association
in most cases.31 In particular, adolescents may be less tolerant
to the adverse effects of antipsychotics (sexual dysfunction, seda-
tion), more concerned about the stigma of the illness, or more
impulsive and impatient if treatment is complex or does not im-
prove symptoms sufficiently fast, and these attitudes can lead to
treatment discontinuation.55 Furthermore, ethnicity is associated
with significant differences in adherence, antipsychotic adherence
rates tending to be lower in black than white patients.36,37,54 On
the other hand, level of education and quality of life also have
an impact on adherence; patients with a low level of education
or poor quality of life are more prone to nonadherence.37

Regarding modifiable factors, a psychological model has
been proposed, the Health Belief Model, which aims to explain
and predict health behaviors, focusing on attitudes and beliefs
of individuals that may have an influence on adherence.16 This
model indicates 2 behaviors that play a very important role in
medication acceptance: (1) patients must be aware of their own
condition (they must perceive their vulnerability and the serious-
ness of the illness) and (2) they must know and interiorize the
benefits of treatment adherence.24,31,46 These 2 requisites are of
particular importance in patients with first psychotic episodes,
given that they tend to occur during adolescence,56 a critical pe-
riod of development at biological, personal, and social levels.45,57

For this reason, a specialized early intervention program is needed
at this stage of the illness in young patients,58,59 to attempt to min-
imize the consequences of the psychosis.60 A study on adoles-
cents, all treated with antipsychotics, assessed their subjective
experience with medication with the “Drug Attitude Inventory”
and found that a change to more positive medication attitudes
was associated with significantly greater medication adherence,
decreases in psychopathology, and improvement in function-
ing.61 To achieve this change in patient attitude, it is essential to
include psychoeducation in the treatment program, to teach pa-
tients about their illness, medication and adverse effects, and re-
lapse prevention.19

Cognitive Behavioral Therapy is a model of psychotherapy
intervention focused on understanding patient's perception of
their problems and treatment. Cognitive Behavioral Therapy
therapists help patients identify and modify negative automatic
thoughts about medications and strengthen their belief that taking
their medication is a step toward recovery and improving their
well-being. This type of therapy has been found to improve adher-
ence and symptommanagement and to enhance insight in patients
with schizophrenia.19

In addition, psychoeducation may be extended to include
the patient's family, as seen in previous studies,31,46 and then treat-
ment becomes more effective in reducing relapse rates and the
symptoms of the illness than if psychoeducation is given only to
the patient.62 As long as the patient consents, involvement of a
family member would help improve the management of the pa-
tient's treatment program, providing support through the course
of the disease and reminding the patient take medications, attend
health appointments, etc, and improving the patient environment.

Therapeutic alliance has also been identified as a relevant
factor for improving adherence to antipsychotics.17,54,63 A study
on patients with bipolar disorder found that patient collaboration
was significantly associated with good adherence, that is, patients
being involved as a comanager of their own illness, with the psy-
chiatrist considering their opinions and comments during the
intervention process, helped improve the management of the ill-
ness, and hence led to better treatment adherence.64 These 2 fac-
tors, therapeutic alliance and patient collaboration, together with
social support and a positive environment31,46 are also predictive
of good adherence during treatment.
366 www.psychopharmacology.com
Therefore, the first contact between the patient and the health
system is a key factor because it influences patient perception. The
following factors help patients develop a more positive perception
of their illness and drug treatment: approachable clinicians, who
discuss the beliefs, fears, and needs of patients regarding their ill-
ness and treatment; continuity of care provided by a single health
care team; more frequent and/or longer visits19; and easy access
to their health center.65 Regarding the last of these factors, physi-
cal or economic barriers, such as a lack of public transport to
reach the health center or difficulties meeting the costs of new
antipsychotics, clearly hinder patients' capacity to adhere to med-
ication.19,46 Health centers should explore ways to facilitate ac-
cess, and clinicians should provide support and advice as part
of the treatment, being proactive in the breaking down of bar-
riers, for example, offering free samples of drugs to start the treat-
ment,66 or informing patients and families about the drugs, and
helping them obtain grants to cover the cost of drugs, especially
in the case of people with low economic resources. These gestures
could also contribute to improve patient-clinician relationships.

In line with these ideas for improvement, new strategies for
therapeutic interventions include offering economic rewards to
patients with a psychotic disorder to investigate whether financial
incentives would affect their adherence to antipsychotic medica-
tion. A study with 73 patients with schizophrenia and bipolar dis-
order demonstrated the effectiveness of this type of intervention,
showing benefits in adherence, contact, monitoring, and patient
trust in 77% of cases.67 Further research is needed into this type
of intervention; however, benefits were only found in the short-
term, intrinsic demotivation being observed in the long term.63

Other important modifiable risk factors are alcohol and drug
abuse, which can be said to have an almost direct relationship
with nonadherence to antipsychotic drugs.23,33,43,47,52 Notably,
in a study with patients with bipolar disorder, alcohol depen-
dence was the factor most strongly associated with nonadherence,
above and beyond being young, and even the potential adverse
effects of treatment.29 The findings of Barbeito et al68 in the first
psychotic episodes support the view that there is a link between
nonadherence and cannabis use, and interestingly, they found
not only that patients who had never used cannabis had better
adherence but also that patients who were nonusers with a history
of dependence were also good adherers to treatment. These re-
sults are in line with those of the 2006 study of Sajatovic et al,69

in which past substance use disorder did not differ between adher-
ent and nonadherent patients. Hence, we conclude that cannabis
abuse does not cause irreversible damage in patients and that the
aim of interventions should be to create a targeted and personal-
ized treatment, not only to increase medication adherence but also
to encourage the cessation of substance abuse.

Among the adverse effects of antipsychotics, weight gain
is probably the health problem that is most likely to result in non-
adherence.19 In fact, there is an association between adherence
and patient BMI, adherence being lower among those with higher
BMIs, and more subjective distress was related to weight gain.53

Extrapyramidal adverse effects such as pseudoparkinsonism,
akathisia, dyskinesia, and sexual dysfunction were also found to
be of great importance in nonadherence.46 Oneway to address this
type of factor would be to create strategies for offering specific
treatments depending on patients' characteristics, carefully con-
sidering the risk-benefit ratio of each drug and selecting those
least likely to have relevant adverse effects in given patients.70–74

Type of antipsychotic may be a factor underlying loss of adher-
ence in some patients, related to low efficacy or severe adverse
effects, but results were mixed across the articles reviewed. Spe-
cifically, not all studies found significant differences in adherence
between FGA and SGA drugs that would be able to guide our
© 2016 Wolters Kluwer Health, Inc. All rights reserved.
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choice, and more importantly, loss of adherence was observed
with both types of antipsychotic.

Regarding the route of administration, depot formula-
tions are the type most widely chosen for patients with severe
lack of adherence, although again data are mixed, results dif-
fering by trial design.75 Despite the use of depot medication,
patient lack of insight or poor therapeutic alliance over time
and among others factors mean that patients tend to become
nonadherent again.

We conclude that neither lack of medication effectiveness
nor the choice of route of administration is the real factor that
prevents patients from continuing treatment. If possible, it is im-
portant to accompany treatment with an informative and ex-
planatory discussion about the benefits thereof and to reduce
polypharmacy (which increases the risk of adverse events and
pharmacokinetic interactions, thereby increasing the likelihood
of nonadherence). In addition, reducing the number of pills, when
possible, is a good way to increase adherence, making the treat-
ment easier for patients to remember and follow.66

Regarding adverse events, there are innovations in personal-
ized medicine, with growth in the area of pharmacogenetics.
Numerous studies have found polymorphism in genes that are
involved in the metabolism of antipsychotics. Moreover, in rela-
tion to adherence, there is a direct relationship between some
polymorphisms and the development of adverse events. For ex-
ample, it has been found that genetic polymorphisms in the genes
encoding cytochrome P450 enzymes CYP2D6 and CYP2C19
provide an explanation as to why some patients do not respond
to drugs as expected, whereas others show an exaggerated re-
sponse or serious adverse effects after receiving a standard dose
that should have been safe for them. These differential responses
to treatment are related to 2 phenotypes in the population, the
extensive metabolizer and the poor metabolizer. The gene coding
for CYP2D6 is highly polymorphic, and several mutations have
been identified in poor metabolizers, all leading to the absence
of functional CYP2D6. It is relatively common that poor me-
tabolizers of CYP2D6 and CYP2C19 show an exaggerated drug
response and adverse effects when they receive standard doses,
whereas at the other extreme, so-called ultrarapid metabolizers
do not respond to standard doses. Recently, the molecular basis
of ultrarapid metabolism has been identified as the CYP2D6
gene amplification.76,77 Given this, new personalized medicine
has the potential to reduce adverse events and indirectly increase
adherence.78

Another new area of knowledge has emerged, namely,
pharmacogenovigilance.79 The most common adverse effects of
drug therapy are observed before approval for clinical use. The
less common adverse effects may not be observed, however, until
after regulatory approval in clinical practice; in some cases, seri-
ous effects may be discovered many decades after a drug receives
regulatory approval.80 The aim of pharmacovigilance is to moni-
tor drug safety and effectiveness after approval and understand
the epidemiology and mechanisms of vast heterogeneity in drug-
related outcomes, at individual and population levels. This area
together with pharmacogenomics, seeking to explain the genomic
basis of interindividual differences in efficacy and safety of drugs,
creates the new term “pharmacogenovigilance.” This union en-
ables a more mechanical approach, allowing extrapolation of early
signs of drug-related events from 1 population to another, when
the worldwide distribution of pharmacogenomics biomarkers
linked to a given drug safety or efficacy event is known.79 It also
helps us understand the pharmacokinetic and pharmacodynamic
performance of drugs in population extremes, such as poor and ul-
trarapid metabolizers, mentioned previously and thus prompts a
population-scale overview during postmarketing surveillance.81
© 2016 Wolters Kluwer Health, Inc. All rights reserved.
A third new area of knowledge is pharmamicrobiomics. In
relation to the Human Microbiome Project, it has been observed
that drug-microbiome interactions may shed light on the influence
that individual microbiota can have on the effects and adverse
events of therapies in individuals. Gut microbiota can vary from
1 person to other because of differences in diet, health, use of
medicines, place of residence, or age. Some drugs are particularly
affected by gut microbes, and this is a little explored area that
may help us understand patterns of adherence.78 For instance, it
has been demonstrated that the gut microbiota has a role in the
metabolic dysfunction associated with olanzapine in an animal
model.82 In the future, the microbiome will be taken into account
along with other factors, in personalized medicine. It is likely
that considering the microbiome in the development of personal-
ized medicine will initially be too expensive. Nevertheless, the
use of this new tool may be justified and provide benefits in some
patients with serious adverse events.

On the other hand, it has been observed that long hospital
stays favor medication adherence. In particular, they allow phar-
macotherapy to be optimized and to be more effective, given that
patients' beliefs and attitudes regarding their illness and medica-
tion can slowly change during admission, enabling a therapeutic
alliance to develop, and this subsequently helps maintain treat-
ment adherence.83 In relation to this, psychoeducation therapies
mentioned previously play a very important role in the prepara-
tion of patients for the type of response they should expect,
how their symptoms will improve, the management of adverse
effects, and how to adjust their medication dosage.

Another very important area in which there is margin for
improving practice relates to cognitive impairment in patients
with psychiatric illnesses. In recent years, several studies have
been conducted in an attempt to clarify the relationship between
cognitive dysfunction and nonadherence. Jeste et al5 indicated
that memory and conceptualization dysfunction were very good
predictors of poor medication management. However, the re-
sults regarding predictive factors are mixed. On the one hand,
Martinez-Aran et al18 analyzed cognitive dysfunction in a sample
of patients with bipolar disorder and found that patients with the
lowest levels of adherence had greater cognitive impairments. In
this type of patients, adherence can be improved with the use
of electronic pill boxes or alerts, to remind them to take their
medication and hence adhere to their treatment.84 Furthermore,
Perlis et al48 observed that memory impairment was the only
significant predictor of nonadherence in 3460 patients with bipo-
lar disorder, which might suggest that nonadherence is likely to
result, at least in part, from the cognitive deficits that are increas-
ingly recognized in these patients.85

In line with this, a study by Torrent et al86 in patients
with bipolar disorder and moderate to severe cognitive disability
showed functional improvement after a functional remediation
program compared with usual care and psychoeducation. In this
new type of intervention, patients perform exercises to improve
memory, attention, problem solving and reasoning, multitasking,
and organization, to strengthen their cognitive and general func-
tioning. With the same objective, Velligan et al87 developed a pro-
gram called cognitive adaptation training, which seems to be a
promising strategy to improve adherence. Cognitive adaptation
training focused on medication adherence uses individually tai-
lored environmental supports (eg, signs, checklists, electronic
cuing devices, organization of belongings) to cue adaptive behav-
ior in the patient's home environment and help compensate for
cognitive deficits. It also addresses logistic issues related to ob-
taining medication (eg, picking up prescriptions) and getting to
appointments. In a study published in 2008 involving patients
with schizophrenia, Velligan et al87 found that a full cognitive
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adaptation training program, focused on many aspects of com-
munity adaptation, and a cognitive adaptation training program,
focused only on adherence to medication and appointments, were
both better than treatment as usual in improving adherence, reduc-
ing relapse rates, and increasing time to relapse or exacerbation
of symptoms. The full program produced greater improvements
in functional outcome than the other 2 interventions.

On the other hand, unlike the aforementioned studies,
Perkins et al47 and Maeda et al41 found that patients with the
poorest adherence had better cognitive performance. Such contra-
dictions between studies make it necessary to conduct further
research in this area and, in turn, identify techniques that are use-
ful for patients.

In several studies, symptom at baseline was found to be a
relevant factor. In particular, the duration of episodes was ob-
served to be a key factor in patients with bipolar disorder, adher-
ence being better in patients with short episodes than those with
longer ones.24 In patients with schizophrenia, Lindenmayer et al1

found that the time to medication discontinuation was signifi-
cantly longer in patients with high levels of hostility toward the
study and those with poor insight.33,88 Taking into account these
results, characterizing the symptom, monitoring symptom re-
sponse on an ongoing basis (eg, using a daily checklist or mood
chart),19 and reducing patient hostility may contribute to pre-
venting future nonadherence.

Table 3 summarizes factors that it might be feasible to
modify through interventions to improve patient adherence. A
psychoeducational intervention in which patients are provided
with a global overview of all these factors, with emphasis on
aspects that are most relevant to their own profiles, may help
encourage them to take a proactive role in the management of
their illness.
Limitations
The findings of the review are limited by the wide range of

rates of adherence found in the scientific literature (from 10 to
76% in schizophrenia14 and 20 to 66% in bipolar disorder),15 this
being attributable to the different measures and definitions of
TABLE 3. Potential Areas for Intervention to Improve Adherence

Factors associated with patients
Pay special attention to young patients for early intervention programs.
Tackle dependence on alcohol and other drugs, encouraging cessation.
Increase awareness of the illness and of the benefits of antipsychotic
interventions).

Prevent or minimize adverse effects of antipsychotics, implementing pe
In cases of cognitive dysfunction, use programs and/or technical device
Assess patient education and quality of life and take the results into acc
Characterize the symptom at onset and during the course of the illness.
Consider patient ethnicity as a potential risk factor for nonadherence.

Factors associated with pharmacological treatment
Accompany treatment with an informative and explanatory discussion a
Reduce polypharmacy, making the treatment easier for patients to reme

Factors associated with social relationships
Improve the patient-physician relationship (strengthening the therapeuti
Involve the family in the illness of the patient.

Factors associated with the service provision system
Avoid patients' first contact with the health system being a traumatic ex
Reduce access barriers to treatment and health centers (eg, offering free
grants available to cover the medication costs).
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adherence used. The percentages of studies included in our re-
view that used subjective (66%), objective (2%), or both (16%)
kinds of measures are consistent with figures in other studies
described in the clinical guidelines developed by Velligan et al.19

These authors19 evaluated 161 studies on adherence, and 77%
used only subjective measures. Nosé et al2 also found that only
1% of studies used objective measures (urine tests).

As we explained previously, the rate of adherence differs
markedly between studies that use subjective measures (34%52–
80%39). Errors associated with this approach can be seen in the
study of Baldessarini et al29: adherence measured by self-report
resulted in more than half (56%) of patients being classified as
nonadherent, whereas in assessments carried by psychiatrists,
only 6% of patients were classified as nonadherent.

There are also sources of error when using objective mea-
sures. Plasma or urine measures only determine whether the
patient is taking the medication at the time but cannot be consid-
ered proof of their usual behavior.43 If the patient only took the
medication before the test, adherence would be overestimated.13

In particular, it is essential to use objective measures for testing
adherence, when nonadherence is denied by the patient and ig-
nored by the family.18

Pill counting can also overestimate adherence, because pa-
tients can throw away pills without ingesting them.1 In brief, by
describing these results, we want to underline the wide range
of measurements in the literature and the need for agreeing on
an appropriate methodology, to enable more accurate research
in this field and comparisons between studies.

In terms of our methodology, another limitation is that the
assessment of the quality of each article using critical reading
sheets is open to a degree of subjective interpretation, although
we have attempted to compensate for this to some extent by 2
different researchers reviewing each article independently.

Despite these limitations, in this systematic review, we have
been able to classify the multiple factors associated with adher-
ence to antipsychotics, in patients from the 38 selected studies,
into 4 groups related to patients themselves, the drug treatment,
their environment (social issues), and the health system provider.
Finally, all factors were grouped by diagnosis to clarify the results,
treatment (eg, through psychoeducation and psychotherapy

rsonalized treatment.
s to support treatment adherence.
ount in planning treatment.

bout the benefits of treatment.
mber and follow.

c alliance).

perience.
samples of medications to start the treatment or inform patients of
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allowing us to produce a summary of all the key factors that may
affect patients in the management of their medication.

We can conclude that great efforts must be made to enhance
adherence in patients with schizophrenia and bipolar disorder.
Among the most important factors influencing this behavior,
there are nonmodifiable factors, such as young age (adolescents
having lower levels of adherence) and ethnicity but also many
potentially modifiable factors, and these include the following:
symptom at baseline, alcohol and drug abuse, illness awareness,
therapeutic alliance and family support, adverse effects (weight
gain and extrapyramidal adverse effects being the most important
for patients), quality of life, level of education, previous experi-
ence with health services, and level of cognitive impairment.

Improvements in patient symptoms and quality of life are de-
pendent on good adherence to drug treatment. In the era of preci-
sion psychiatry, the choice of the right treatment for the right
patient may be an affordable unmet need,89 and this may be partic-
ularly relevant when trying to predict poor treatment adherence.
Hence, early interventions focused on adherence enhancement
may be particularly relevant.90 Accordingly, this systematic re-
view seeks to facilitate efforts to improve patient behavior, by
identifying factors associated with adherence in specific diagno-
ses and proposing potential strategies to address modifiable factors.
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