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Abstract

Background: Bipolar I disorder (BD-I) is a chronic mental illness characterized by the presence of one or more
manic episodes, or both depressive and manic episodes, usually separated by asymptomatic intervals. Pharmacists
can contribute to the management of BD-I, mainly with the use of effective and safe drugs, and improve the
patient’s life quality through pharmaceutical care. Some studies have shown the effect of pharmaceutical care in the
achievement of therapeutic goals in different illnesses; however, to our knowledge, there is a lack of randomized
controlled trials designed to assess the effect of pharmacist intervention in patients with BD. The aim of this study
is to assess the effectiveness of the Dader Method for pharmaceutical care in patients with BD-I.

Methods/design: Randomized, controlled, prospective, single-center clinical trial with duration of 12 months will
be performed to compare the effect of Dader Method of pharmaceutical care with the usual care process of patients in
a psychiatric clinic. Patients diagnosed with BD-I aged between 18 and 65 years who have been discharged or referred
from outpatients service of the San Juan de Dios Clinic (Antioquia, Colombia) will be included. Patients will be
randomized into the intervention group who will receive pharmaceutical care provided by pharmacists working
in collaboration with psychiatrists, or into the control group who will receive usual care and verbal-written counseling
regarding BD. Study outcomes will be assessed at baseline and at 3, 6, 9, and 12 months after randomization.
The primary outcome will be to measure the number of hospitalizations, emergency service consultations, and
unscheduled outpatient visits. Effectiveness, safety, adherence, and quality of life will be assessed as secondary
outcomes. Statistical analyses will be performed using two-tailed McNemar tests, Pearson chi-square tests, and
Student’s t-tests; a P value <0.05 will be considered as statistically significant.

Discussion: As far as we know, this is the first randomized controlled trial to assess the effect of the Dader Method for
pharmaceutical care in patients with BD-I and it could generate valuable information and recommendations about the
role of pharmacists in the improvement of therapeutic goals, solution of drug-related problems, and adherence.

Trial registration: Registration number NCT01750255 on August 6, 2012. First patient randomized on 24
November 2011.
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Background
Mental illness is one of those medical conditions with
difficult management and approaches due to characteris-
tics related to the patient, such as insight of illness [1],
therapeutic non-compliance, self-medication, inadequate
family environment, poor social support, use and abuse
of psychoactive drugs, and distrust of medical, pharma-
cological, and non-pharmacological therapy. Other cir-
cumstances that complicate the management of mental
illnesses are the side effects and adverse reactions to
drugs used in treatment. Hence, with the goal of con-
tributing to controlling, reducing, and improving the
current and future conditions of patients with any kind
of mental disorder, there is a need for monitoring and
following up on the outcomes obtained by psychiatrists
using drug therapy [2]. In addition, these proposals
should involve all phases of the health-disease process:
education, mental health promotion, prevention, diagno-
sis, treatment, and rehabilitation of mental illness [2].
Mental disorders represent a high burden of disability,
morbidity, and mortality worldwide [3].
Bipolar disorder (BD) is a known severe chronic mental

illness. People with BD experience drastic alterations in
mood and a decrease in labor and social performance [4].
It is manifested by the presence of both depressive and
manic episodes, mixed or hypomanic episodes, usually
separated by asymptomatic intervals. In BD-I there is at
least one manic episode, in BD-II there are at least one
hypomanic or mixed episode and a depressive episode [5].
According to the World Health Organization (WHO), BD
ranks as the sixth leading cause of disability-adjusted life
years (DALYs) worldwide among all diseases (for the
population aged 15 to 44 years), and life expectancy is
significantly reduced for those who suffer this condition.
In addition, between 25% and 50% of patients attempt
suicide and about 15% commit it [6]. The last article
published based on a survey of 61,392 adults from 11
countries, found that the total lifetime prevalence of
bipolar disorder spectrum was 2.4% worldwide, a com-
bination of prevalence rates of 0.6% for BD-I, 0.4% for
BD-II, and 1.4% for sub-threshold bipolar disorder.
Twelve-month prevalences were 0.4% for BD-I, 0.3%
for BD-II, 0.8% for subthreshold BD, and 1.5% for BD
spectrum [7]. BD-I patients are more likely to have
poor adherence included rapid cycling, suicide attempts,
and current anxiety or alcohol use disorder. Additionally,
a mental health study conducted in Colombia in 2003,
found that the lifetime prevalence of BD-I is 1.8% (2.1 in
men and 1.8 in women); and BD-II corresponds to 0.2%
(0.1 in men and 0.2 in women). The bipolar spectrum
(BD-I, BD-II, cyclothymia, and others not specified) varies
from 3% to 6.5% [8].
The pharmacist can contribute to the management of

this problem by working with the psychiatrist and the
multidisciplinary team responsible for the patient’s care
(psychologist, nurses, occupational therapist, social worker,
and nutritionist, among others) [9,10]. The pharmacist
should guide efforts to achieve and implement interven-
tions to maximize drug therapy outcomes, such as inform-
ing the patient verbally and in writing about the proper
use of medications, assessing and improving the thera-
peutic adherence, following the effectiveness and safety of
pharmacotherapy, and giving feedback to the physicians
responsible for the patient’s treatment. There are several
studies that highlight the role of pharmacists in achieving
therapeutic goals, and their inclusion on the health team
improves the appropriate use of medication and treatment
adherence. Likewise, there are some studies of patients
with mental illness showing that pharmacists, through
pharmaceutical care, may reduce suicide risk and mini-
mize relapses [11-13].
Pharmaceutical care is a professional practice in which

the pharmacist takes responsibility for a patient’s medi-
cation-related needs. This is achieved by detecting, pre-
venting, and solving drug-related problems or negative
clinical outcomes. Such processes should be carried out
in collaboration with the patient and other healthcare
professionals, aiming to achieve specific outcomes that
improve the patient’s life quality [14]. The Dader Method
is a tool to carry out pharmaceutical care, so pharmacists
may achieve the greatest possible effectiveness and safety
of pharmacotherapy, and, in collaboration with the health-
care team, the patient, and the patient’s family, improve
the quality of life in outpatients diagnosed with BD-I
[15-17]. The aim of the present study is to assess the
effectiveness of the Dader Method for pharmaceutical
care in reducing the use of healthcare services (number
of hospitalizations, emergency consultations, and un-
scheduled outpatient consultations) and increasing the
effectiveness and safety of treatment in patients with
BD-I who are discharged from or referred by the out-
patient service of the San Juan de Dios Clinic (SJDC).
Methods/design
Study design
A 12-month, randomized, controlled, prospective, single-
center clinical trial will be performed to compare the
effect of the Dader Method of pharmaceutical care with
the usual care process of patients in a psychiatric clinic.
Study setting
The study is conducted in outpatients with BD-I who
attend psychiatric consultation in the Hospital Order San
Juan de Dios, which belongs to the SJDC, an institution
recognized for its dedication to mental illness care. The
clinic has a psychiatric area with 115 beds and a weekly
average of 90 consultations of outpatients with mental
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disorders, such as depression, anxiety disorders, bipolar
disorders, panic disorders, hyperactivity, mental retardation,
and schizophrenia. The clinic is located in La Ceja, a muni-
cipality in the east of Antioquia, an area historically linked
to a high prevalence of mental disorders as a result of
inbreeding, which determines the selection of individuals
with predisposing genetic factors [18-20], and other situa-
tions like psychoactive substance use disorders, alcohol,
violence, poverty, and stress.

Study population
The researchers will recruit 200 volunteer patients diag-
nosed with BD-I, based on the Diagnostic and Statistical
Manual of Mental Disorders, 4th edition (DSM-IV). BD-
I patients are more likely to have poor adherence, rapid
cycling, suicide attempts, and current anxiety or alcohol
use disorder. Psychiatrists will refer patients who might
meet the inclusion criteria to the pharmaceutical care
program; subsequently, the pharmacist will evaluate
whether each patient meets all the inclusion criteria and
none of the exclusion criteria, and then invite the patient
to participate in the study.
The inclusion criteria will be the following:

� Male or female, between 18 and 65 years of age, and
diagnosed with BD-I based on the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition
(DSM-IV), who have been discharged from or
referred by the outpatient service of the SJDC.

� Living in Medellín, Sabaneta, Envigado, Itagüí, Bello,
Copacabana, Girardota, Barbosa, Guarne, Rionegro,
Marinilla, La Ceja, El Carmen de Viboral, El Retiro,
San Vicente, La Unión, and El Santuario (Antioquia,
Colombia).

The exclusion criteria will be the following:

� Patients with their first manic episode, schizoaffective
disorder, BD-II, cyclothymia, and other bipolar
spectrum disorders, personality disorders that seem
like BD, and sociopathic disorder.

� Patients with epilepsy, infected with the HIV,
chronic decompensated disease (blood pressure
values above 180/110 mmHg, total cholesterol above
300 mg/dL, low density cholesterol greater than
160 mm/dL, hemoglobin A1c greater than 9%,
oxygen saturation lower than 90%).

� Patients unable to comply with the protocol
requirements, including severe alcohol and drug use.

� Pregnancy or breastfeeding.
� Patients with intellectual disability, presence of any

cognitive impairment impeding the comprehension
and signature of the informed consent form,
or illiteracy.
� Patients who refuse to sign the informed consent
form (consent must be obtained before any
study-related procedures are conducted).

� Patients in electroconvulsive therapy.

Patient recruitment and group assignment
The pharmacist will inform the potential candidates about
the study, will ask for their authorization to participate,
and their decision, whether they want to participate or
not, will be registered. In the case of patients who agree to
participate, the variables related to the objectives of the
study will be assessed and when they meet the inclusion
criteria and sign the informed consent form they will be
randomized to one of the two groups (intervention or
control group). Patients who do not meet any of the inclu-
sion criteria will be informed about it, and the respective
registration will be filed.

Withdrawal or termination from study
According to the investigator’s judgment or when applic-
able, patients and their families should be informed of
circumstances under which their participation may be
terminated by the investigator without the subject’s con-
sent. Patients and their families should also be informed
of procedures for safe and orderly termination should
they decide to withdraw from the study before it is com-
pleted. In addition, patients may leave the study at any
time. Patient’s data concerning the reason for withdrawal
before completing the treatment will be registered and
archived for statistical evaluation. Specific reasons for
withdrawal or termination from study are: (1) voluntary
withdrawal from the patient; (2) intervention is harmful
to the health of the patient; (3) patient’s death; (4) devel-
opment of exclusion criteria during the study or other
safety reasons; or (5) non-compliance of the protocol.
The intention-to-treat principle will be kept at all times
and all subjects will be analyzed according to their
allocated treatment group.

Study completion
One month before ending the program, patients and their
families will be informed about the completion of the study
when they have completed 12 months of treatment. For
ethical considerations, all patients will be followed periodic-
ally by phone calls and further medical history review in
the routine control appointment with the physician.

Randomization
Patients will be assigned to the intervention or the control
group through a computer-generated randomization -
designed by a person external to the study and otherwise
unrelated to it - using Microsoft ® Excel 2007. Participants
will be assigned to the treatment groups in sequential
order, and the randomization list will be strictly confidential
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(randomization list maintained off-site by the study coord-
inator, only one person outside the study knows it). The
software generates a sequence of 500 random numbers
without repetition (1 to 500), assigning a control group
code to 250 numbers and an intervention group code to
the other 250. Subsequently, the numbers generated are
automatically sorted in ascending order to determine each
patient’s allocation to one of the two study groups. Partici-
pants will be assigned to the intervention or the control
group in sequential order once the study’s coordinator
(the pharmacist) verifies fulfillment of inclusion criteria.

Blinding
Blinding of participants and pharmacists is not possible
because of the nature of the intervention.

Control group: usual care (Routine dispensing), verbal and
written education
Because there is no blinding, there is no ‘placebo’ treat-
ment. Patients who meet the inclusion criteria will be
informed about the study and they will be registered
after their signed authorization. The control group (patients
and their families) will receive usual care as well as verbal
and written information provided by the pharmacist
(routine dispensing, including oral counseling regarding
drugs). The written material is about mental health (MH)
and BD, with information focusing on the importance of
adhering to pharmacological and non-pharmacological
interventions to achieve treatment goals. Randomization
will take place during week zero (baseline) and patients
will meet again with the pharmacist every three months
(3, 6, 9, and 12 months). At each appointment, variables
related to the primary (number of hospitalizations, emer-
gency service consultations, unscheduled outpatient visits)
and secondary outcomes (effectiveness, safety, adherence,
and quality of life) will be assessed. In addition, patients will
fill out a BD knowledge questionnaire every 3 months.

Intervention design
Intervention group: the Dader Method for pharmaceutical care
The Dader Method for pharmaceutical care is a systematic
process developed by the Research Group of Pharmaceut-
ical Care at the University of Granada, Spain [16]. The
intervention is based on the use of pharmacotherapy
records, evaluation of an assessment form that includes
BD-I and the drugs used to treat this medical problem,
and their assessment on a specific date. This assessment is
used to identify: (1) any potential or actual patient health
outcomes that are not consistent with the objectives of
pharmacotherapy and are associated with the use of
medicines (negative outcomes associated with medication
(NOM)); and (2) situations in which the use of medicines
caused or may cause the appearance of a NOM (drug-
related problems (DRP)) [14]. Once the relevant problems
are identified, the necessary interventions to patients or
to physicians are carried out to solve the identified
NOM and are followed by a subsequent assessment of
the achieved outcomes. There is one pharmacist who is
trained to perform the Dader Method of pharmacotherapy
follow-up. Figure 1 shows the general study process. In
the intervention group, the pharmacist is in charge of
doing the following:
1. Developing the first assessment form: data related

to mental medical problems are obtained by interviewing
the patient, and using information from the drug and
clinical records, prescriptions, other records (mainly
drug history), and clinical laboratory tests that patients
bring in the interview. Health problems (start date,
whether it is controlled or not), drugs (start date, active
principles, therapeutic strategy, dosage regimen and form
of administration, previously used drugs, whether the
patient uses the drugs or not, and knowledge of the
drugs), patient expectations, lifestyle habits, and demo-
graphic data are registered in the assessment form, as
well as other health problems with medical diagnosis.
The data collected are used to complete the assessment
form, which is interpreted and evaluated once all the
necessary information is added. The key element to
completing the assessment form is the pairing of health
problems with the current drug therapy, which provides
a global view of the patient’s health status and its rela-
tionship with the drugs used.
2. Evaluation and identification of suspected NOM:

the collected information is used to study the health
problems and drug treatment for subsequent evaluation,
based on a literature review of the health problems and
pharmacotherapy. The aim of this stage is to assess
whether the desired treatment goals are achieved or not.
The pharmacist must proceed with the overall patient’s
assessment, in the identification and classification of
suspected NOM or the possible risk of suffering from a
DRP based on the conditions of need, effectiveness, and
safety of drug therapy. For patients whose goals have
not been achieved yet, the pharmacist will develop
therapeutic plans that include interventions aiming to
achieve the desired clinical outcome.
3. Intervention to prevent or resolve a NOM (interven-

tion phase): this phase aims to resolve the NOM and
DRP detected, and also to establish a monitoring plan
to avoid the appearance of a new NOM. Once the phar-
macist identifies concerns about the medical problems
and current drug therapy, she/he interpreted and analyzed
this information in the context of the clinical condition
illustrated by the assessment form. If the aim of the
intervention is to modify a problem with lifestyle or with
the use of a medication, the recipient of the intervention
is the patient or a relative. If the aim of the intervention is
to modify drug therapy in a quantitative way (for example,
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Figure 1 General overview of EMDADER-TABa study. aEMDADER-TAB: Efecto del Método Dader de Seguimiento Farmacoterapéutico en
pacientes con Trastorno Afectivo Bipolar I. (Effectiveness of Dader Method for pharmaceutical care in patients with bipolar I disorder]. bThe
randomization takes place during week zero (baseline) and, during the first 20 days, the pharmacist will reinforce the information related to
treatment adherence and ask the patient and his relatives for some criteria that will allow assessing treatment effectiveness and safety. In
addition, the pharmacist will make two phone calls (week 1 and 3 from baseline) and a home visit (week 2 from baseline) to assess the variables
related to the primary (number of hospitalizations, emergency service consultations, unscheduled outpatient visits) and secondary outcomes
(effectiveness, safety, adherence, quality of life). Patients will meet again with the pharmacist every 3 months (3, 6, 9, and 12 months).
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modifying dosage or frequency) or in a qualitative way
(for example, adding or changing any drug), the recipient
of the intervention will be the physician. The intervention
ends by verifying if the reason for the intervention has
been solved or not and if enough time has been allowed to
assess the intervention. The interdisciplinary teamwork
should also be integrated in the intervention phase to
combine efforts in treating the disease.
4. New assessment form of the patient: completion of

an intervention should have generated a change in the
patient’s assessment. The therapeutic plan is carried out
depending on whether a NOM still exists or not, for
example: informing the physician that mood stabilizers
and antipsychotics medication are not effective and that
the patient therefore may need a modification in drug
therapy. Also, plan modifications are made when patients
do not achieve positive results. In cases where the inter-
vention needs to continue, an appropriate monitoring plan
should be carried out according to the characteristics
of the patient’s problems and idiosyncratic individuals’
situation.
Patients who meet the inclusion criteria will be informed

of the study and they are registered after the authorization.
In addition, the intervention group, patients and their
families, will receive usual care as well as verbal and
written information provided by the pharmacist (routine
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dispensing, including oral counseling regarding drugs).
The written material is about MH and BD with infor-
mation focusing on the importance of adhering to
pharmacological and non-pharmacological interventions
to achieve treatment goals. The randomization takes place
during week zero (baseline), and, during the first 20 days,
the pharmacist will reinforce the information related to
treatment adherence and ask the patient and his relatives
for some criteria that will allow assessing treatment effect-
iveness and safety. In addition, the pharmacist will make
two phone calls (week 1 and 3 from baseline) and a home
visit (week 2 from baseline) to assess the variables related
to the primary (number of hospitalizations, emergency
service consultations, unscheduled outpatient visits) and
secondary outcomes (effectiveness, safety, adherence, qual-
ity of life). Patients will meet again with the pharmacist
every three months (3, 6, 9, and 12 months). In add-
ition, patients will fill a BD knowledge questionnaire
every 3 months.
The intervention group patients will be monitored

through the Dader Method for pharmaceutical care,
over a 12-month follow-up period, to identify, prevent,
and resolve drug-related problems with the process
(causes) and drug-related problems with the outcome
(effects). The strategy will consist of weekly phone calls
and appointments with the patient, which, depending
on the case, will take place at the patient’s home or at
the pharmacist’s office. The pharmacist will inform the
psychiatrist responsible for the patient in the case an
effectiveness or safety problem related to the drugs is
found, and the psychiatrist will determine the process
to be followed.

Study outcomes
Evaluation/assessment variables/measuring instruments
The primary outcomes to be measured are: (1) the number
of hospitalizations; (2) the number of emergency service
consultations; and (3) the number of unscheduled out-
patient visits. In addition to the information provided by
patients and family members about the primary objective,
the pharmacist gets the information from the records of
medical history of the patients, provided by SJDC.
The secondary outcomes to be measured are: (1) adher-

ence to treatment through serum lithium levels, serum
valproate levels, carbamazepine-serum levels, and by the
questionnaire of Morinsky-Green (MG) [21]; (2) life qual-
ity through the Quality of Life Scale: The Short Form (36)
Health Survey Questionnaire [22]; (3) Clinical Global
Impression for Bipolar Modified scale, CGI-BP-M [23];
(4) Young Mania Rating Scale for the evaluation of mania
[24]; (5) Hamilton Rating Scale for Depression [25]; (6)
drug safety through creatinine, liver transaminases, alka-
line phosphatase, complete blood count, fasting glucose,
thyroid stimulating hormone levels (TSH), total T4 or
total thyroxin levels (T4), weight and cholesterol; (7) prob-
lems related to necessity, effectiveness, and security of the
pharmacotherapy (NOMs to be identified and measured);
(8) drug-related problems in drug therapy effectiveness,
and safety; (9) the impact of side effects of antipsychotic
drugs on health-related quality of life with a specific
self-rated instrument: the ‘Tolerability and quality of
Life’ (TOOL) questionnaire [26]; and (10) the patient’s
satisfaction with the pharmaceutical care service mea-
sured through the patient satisfaction questionnaire on
pharmaceutical care [27]. Control and intervention groups
will be compared in terms of the proportion of changes
from baseline to follow-up at 12 months. The information
collected at 3, 6, and 9 months is part of the follow-up
period of patients, and these data help to complement
the secondary outcomes of the trial. Secondary outcomes
will handled in terms of the proportion of changes from
baseline to 12 months following.

Data collection
Data will be collected from November 2011 to June
2013. The study will have a total length of 30 months,
but time monitoring of each patient will last 12 months.
The recruitment period will be 18 months, and patients
will be evaluated during 12 months, starting from the
date of their recruitment. Once the enrolment period
ends, the final 12 months will be only used to evaluate
the latest patients. However, for ethical considerations,
all patients will be followed periodically by phone calls
and further medical history review in the routine control
appointment with the physician. Monitoring and evalu-
ation of the variables related to the study (including
questionnaires) will take place as follows: at baseline,
which corresponds to the day of study entry, and every
3 months at the patients’ check-ups to complete the year
of follow-up. The data obtained in this study will be
registered in an electronic database that will include the
Morinsky-Green questionnaire to measure medication
adherence, the scale SF-36 Health Status Questionnaire
to estimate quality of life, the Clinical Global Impression
for Bipolar Modified (CGI-BP-M) scale to measure the
assessing global of illness, the Young Mania Rating Scale
for evaluating mania, and the Hamilton Depression Rating
Scale to measure depression. Data regarding medication
history, interviews with the pharmacist, health current
status, plans of action will be registered as well. Related
to the primary outcome, in addition to the information
provided by patients and family members, the pharmacist
gets the information from the records of medical history
of the patients, provided by SJDC.

Data management
Data will be stored in a database Microsoft Access, 2007
with all patients’ information: details of medications and
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treatments, physical assessment records, laboratory tests,
hospitalizations, and appointments. The database has an
application that allows the use of psychiatric rating
scales, and that information will also be incorporated in
the database. The database shows reports of a patient’s
assessment forms, monitor of the identified problems,
and generates reports according to the user’s needs. The
participant’s files and knowledge questionnaires are strictly
confidential and will be archived in SJDC. Researchers
involved in this study would be the only ones with access
to the information. The pharmacist will perform a com-
plete data backup every day, and the information will be
stored in two different hard drives as a safety measure.

Ethical issues
Institutional review boards that approved the study were:
Faculty of Pharmaceutical Chemistry’s Research Technical
Committee at Universidad de Antioquia, the SJDC’s Bio-
ethics Committee (Reference Number: 06/10) and two
healthcare providers’ Bioethics Committee: COOMEVA
(Reference Number: 15/11) and SURA (Reference Number:
3/11). Each patient will receive verbal and written informa-
tion about the study (purpose, procedures, potential risks,
benefits, and information confidentiality), and also a copy
of the informed consent form, which explains the study
in detail. Once the patients resolve any doubts about
the study, those who agree to participate must sign the
informed consent form. The pharmacist must keep the
original form and give a copy to the patient. The patient’s
personal information (name, identification, address, age,
gender, marital status, education, co-morbidities, prescrip-
tion drugs) will never be disclosed at any phase of the
clinical trial (final results, publications, or project pre-
sentations). The authors will guarantee publication of
the outcomes of the clinical trial, and the results will be
disseminated among the participants. A clinical monitor
of the study will be reviewing the process constantly.

Sample size calculation
The sample size and power were calculated using
EpiInfo™ version 6.04 (Centers for Disease Control and
Prevention, Atlanta, GA, USA). Assuming readmissions
will be 50% in the control group and 30% in the inter-
vention group, with a confidence of 95% and a power of
80%, it would be required to include at least 166 patients.
The estimated sample size of 200 patients with a BD-I
diagnosis is needed to cover losses during the follow-up
and to increase sensitivity towards secondary objectives.

Biostatistical considerations
Data will be analyzed according to the intention-to-treat
principle. All patients will be analyzing according to
their allocated treatment group. Statistical analysis will
be blinded and performed using SPSS version 13.0 (IBM
SPSS, Armonk, NY, USA). Control and intervention groups
will be compared in terms of the proportion of changes
from baseline to 12 months following. Repeated-measures
analysis will carry out. Clinical assessments will be made at
baseline and every 3 months during the study period.
Follow-up will be continuing to complete the year, even if a
relapse or psychiatric hospitalization occurred. The main
end points of interest are the number and duration relapse
events per person-year of follow-up and number of admis-
sions to the hospital due to BD. Data will be reported as
means and standard deviations (SD) or as percentages.
The Pearson chi-square test (between study groups)
and the McNemar test (within-group changes from
baseline to follow-up at 12 months) will be used to
compare proportions. Comparisons for categorical variables
will be conducted by using Chi-square tests (the Fisher
exact test when appropriate) and for continuous variables
by using the independent-sample t test (Mann-Whitney U
test when appropriate). The Mann-Whitney test will be
used to compare outcomes between groups. For quality-
of-life questionnaire the Student’s t test will be used if
sample distribution proves to be normal. Otherwise, the
Wilcoxon rank-sum test will be used. The paired Student’s
t-test (within-group changes from baseline to follow-up at
12 months) or the independent sample Student’s t-test
(between study groups) will be used to compare means;
odds ratios (ORs) and 95% confidence intervals (CIs)
will be estimated as well. Mean number and duration of
relapse events normalized to person-time, will be compared
between groups using the Student’s t test. Multivariable
analyses will be performed to explain the association of
multiple variables associated with the factors significantly
related to primary outcome: hospitalizations, readmission,
relapse and total number of episodes of illness, number
and total days of hospitalizations, days of illness, and
days of free intervals per year. The sociodemographic
and clinical variables to assess will be: duration previous
episodes, severity of depression or mania, polarity of
the last episode (manic, hypomanic, depressive, or mixed),
co-morbid psychiatric illness, social support, psychosocial
factors, educational level, living in rural area, having a
history of violence to others, having no insight, non-
compliance to medication, lack of practical support from
the family. Analysis of depression and mania episodes,
adherence to pharmacotherapy and quality of life will be
performed, using repeated measure analysis. Comparisons
will be analyzed using two-tailed tests, P <0.05 will be
considered as statistically significant.

Missing data
According to Little and Rubin [28], the missing-data
mechanism will be performed through the multiple
imputation method, to replace missing values and to
calculate accurate estimates of standard errors. The
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procedures all rest on the assumption that data are
missing at random (MAR). We will include all non-
missing values or outcomes at all time points and baseline
demographics in the models that generated imputed
estimates (that is, the likelihood of missing a follow-up
visit can be predicted by available baseline or past ob-
served data [29]). In addition, the multiple imputation
method combines the likelihood-based analysis from
each completed dataset is approximately equivalent to
the analysis based on the observed-data likelihood, whereas
the imputation uncertainty is reflected by the variation
across the multiple completed datasets [30]. According
to the definition of Fisher et al. [31], the intent-to-treat
analysis will be include all randomized patients in the
groups to which they were randomly assigned, regardless
of their adherence with the entry criteria, regardless of the
treatment they actually received, and regardless of subse-
quent withdrawal from treatment or deviation from the
protocol [32]. The variable follow-up time for individual
subjects, both the number of relapse events and duration
of relapses during the follow-up will be calculated as the
number (or duration (weeks)) of events per person per
year of follow-up.

Discussion
The final goal of the global mental health policy is to
improve the quality of life of patients with mental illness.
Pharmacists can contribute to this goal as members of
healthcare teams performing pharmaceutical care, and
therefore help optimize the mental health services and
clinical management processes, through health promo-
tion, and risk reduction of mental illness’ negative effects.
In Colombia, to our knowledge this is the first con-

trolled trial designed to assess the effect of the Dader
Method for pharmaceutical care on achievement of thera-
peutic goals in patients with BD-I (EMDADER-TAB). The
primary goal of EMDADER-TAB is reducing the number
of hospitalizations, number of emergency service consul-
tations, and the number of unscheduled outpatient visits.
The literature has established the impact of the pharma-
cist in the achievement of therapeutic goals in different
diseases and conditions such as cardiovascular disease
[33], asthma [34], depression [35], diabetes [36,37], and
kidney transplants [38]; however, to our knowledge,
there is a lack of randomized controlled trials designed
to assess the effect of pharmacist intervention in patients
with BD-I [12,39].
Through dispensing, pharmacotherapy follow-up, phar-

macovigilance, and health education (pharmaceutical care
components), the pharmacist contributes to achieve the
best possible outcomes with drug therapy in a particular
patient. Pharmacotherapy follow-up is done by identifying,
preventing, and solving drug-related problems to im-
prove the expected health outcomes [40]. This study will
generate information about the effectiveness of the Dader
Method for pharmaceutical care on the achievement of
therapeutic goals in patients with BD-I, and will dem-
onstrate the pharmacist’s role in the improvement of
medication adherence, therapeutic outcomes, and the
solution of drug-related problems in this group of patients.
In addition, the study could generate some relevant
contributions, both theoretical and practical, in the field of
health-related services, as well as program formulations
for pharmaceutical care in patients with BD-I. Thus, it will
show that pharmacists, in association with the patients,
their families, and the health teams, could contribute to
achieve the therapeutic goals of BD-I.
The results could be subject to potential biases because:

(1) the patients in this study will not be blinded to
treatment assignment, and the same pharmacist, who is
responsible for collecting trial data, will observe both
the control and the intervention group; and (2) control
group patients will receive phone calls from the pharma-
cist, who will encourage their attendance of appointments.
These patients will also receive written material and verbal
information about BD, MH, and counseling about the
importance of adherence to pharmacological and non-
pharmacological interventions to achieve therapeutic
goals, as requested by the Human Research Ethical Com-
mittee in its approval of this research project. The effect
of educational written material and the extra attention
received by the patients in the usual care group might
produce positive outcomes and reduce the magnitude
of the differences with the intervention group.

Trial status
This study is currently recruiting patients.
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