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ABSTRACT

BACKGROUND: Bipolar I disorder (BD-I) is a chronic illness characterized by 
relapses alternating with periods of remission. Pharmacists can contribute 
to improved health outcomes in these patients through pharmaceutical care 
in association with a multidisciplinary health team; however, more evidence 
derived from randomized controlled trials (RCTs) is needed to demonstrate 
the effect of pharmaceutical care on patients with BD-I.

OBJECTIVE: To assess the effectiveness of a pharmaceutical intervention 
using the Dader Method on patients with BD-I, measured by the decrease 
in the number of hospitalizations, emergency service consultations, and 
unscheduled outpatient visits from baseline through 1 year of follow-up.

METHODS: This study is based on the EMDADER-TAB trial, which was an 
RCT designed to compare pharmaceutical care with the usual care given 
to outpatients with BD-I in a psychiatric clinic. The main outcome was 
the use of health care services, using Kaplan-Meier methods and Cox 
regression. The trial protocol was registered in ClinicalTrials.gov (Identifier 
NCT01750255).

RESULTS: 92 patients were included in the EMDADER-TAB study: 43 phar-
maceutical care patients (intervention group) and 49 usual care patients 
(control group). At baseline, no significant differences in demographic 
and clinical characteristics were found across the 2 groups. After 1 year 
of follow-up, the risk of hospitalizations and emergencies was higher for 
the control group than for the intervention group (HR = 9.03, P = 0.042; 
HR = 3.38, P = 0.034, respectively); however, the risk of unscheduled out-
patient visits was higher for the intervention group (HR = 4.18, P = 0.028). 
There was no “placebo” treatment, and patients in the control group might 
have produced positive outcomes and reduced the magnitude of differ-
ences compared with the intervention group.

CONCLUSIONS: Compared with usual care, pharmaceutical care signifi-
cantly reduced hospitalizations and emergency service consultations by 
outpatients with BD-I. 
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RESEARCH

Bipolar disorder (BD) is a severe psychiatric disorder char-
acterized by the presence of manic or hypomanic epi-
sodes and major depression, usually separated by asymp-

tomatic intervals. BD-I patients have at least 1 manic episode 
and nearly always experience major depressive and hypomanic 
episodes throughout life.1 BD is currently ranked as the sixth 
leading cause of disability-adjusted life years worldwide among 
all diseases, and life expectancy is significantly reduced for 
those who suffer this condition.2 BD involves men and women 
equally with a peak age onset typically between ages 18-20 
years.3 In Colombia, the lifetime prevalence of BD-I is 1.8%.4 
BD patients are more likely to have poor adherence, drug inter-
actions, self-medication, drug-related side effects, and adverse 
reactions.5 Additionally, BD is comorbid with other disorders 
such as personality and eating disorders, suicide attempts, and 
current anxiety or substance use disorders.6 Moreover, the 
presence of BD with comorbid conditions is associated with a 
negative impact and increase in demand for health resources 
(hospitalizations, emergency room visits, and outpatient visits) 

•	Pharmacotherapy has traditionally been the cornerstone for man-
aging bipolar disorder; however, despite having adequate drug 
therapy, a percentage of this population does not achieve clinical 
stability and continues to suffer multiple relapses. 

What is already known about this subject

•	Pharmacists provide pharmaceutical care to patients by detect-
ing, preventing, and solving drug-related problems or negative 
clinical outcomes. 

•	The Dader Method is a tool to help provide pharmaceutical care, 
so that pharmacists can achieve the most effective and safe phar-
macotherapy as possible.

•	This study is based on the (EMDADER-TAB) trial, which was 
the first randomized controlled trial conducted in Colombia that 
assessed the effect of a pharmaceutical intervention using the 
Dader Method for patients with bipolar disorder I (BD-I), mea-
sured by the decrease in the use of health care services. 

•	Pharmaceutical care based on the Dader Method significantly 
reduced hospitalizations and emergency service consultations, 
during 1 year of follow-up in patients with BD-I.

•	The EMDADER-TAB study demonstrates the positive effect of 
pharmacist involvement as part of a multidisciplinary mental 
health team in achieving therapeutic goals in patients with BD-I. 

What this study adds
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care so that pharmacists can achieve the most effective and safe 
pharmacotherapy as possible. According to the Dader Method, 
a pharmacist conducts a pharmaceutical interview, where drug 
information and patient health problems are recorded in order 
to create an assessment form. After the pharmaceutical inter-
view, the pharmacist makes an assessment and identifies any 
DRPs and NOMs resulting from the patient’s pharmacotherapy. 
Then, the pharmacist suggests any necessary interventions and 
verifies and reassesses the outcomes of the interventions.16-18 
These interventions can address drug quantity (e.g., modifying 
dosage or frequency), pharmacological strategy (e.g., adding or 
changing any drug), and patient education.19 Figure 1 shows 
the Dader Method process.

Some studies have highlighted the role of the pharmacist in 
achieving therapeutic goals as part of a mental health team, but 
none of these studies demonstrated any benefits in clinically 
meaningful outcomes (e.g., hospital admissions, morbidity, 
or mortality); therefore, there is a need for the development 
of studies that provide a higher quality of evidence.2 Despite 
recent advances, there are no studies addressing pharmaceuti-
cal care in patients with BD that show the benefits that have 
been obtained from pharmaceutical care in other illnesses. 

and indirect costs, such as work disability, unemployment, and 
loss of productivity.7,8 

In the literature, there are reviews that highlight the role of 
pharmacists in achieving therapeutic goals and show that their 
inclusion on the health care team improves the appropriate use 
of medication and treatment adherence.9-11 Also, there are stud-
ies of patients with mental illness showing that pharmacists 
contribute to the achievement of therapeutic goals by provid-
ing pharmaceutical care. For example, it has been shown that 
pharmaceutical care for long-term schizophrenia inpatients 
improves medication adherence and treatment satisfaction.12 

For depressed patients, the use of pharmaceutical care resulted 
in a reduction of depressive and anxiety symptoms.13

Professionally, pharmaceutical care refers to the respon-
sibility that pharmacists have for patient medication needs. 
Pharmaceutical care is provided by means of detection, pre-
vention, and solution of drug-related problems (DRPs) or a 
negative outcome related to medicine (NOM) and involves 
continuous attention on the part of the pharmacist and col-
laboration with patients and other health care professionals to 
reach concrete results that improve patient quality of life.14,15 
The Dader Method is a tool to help provide pharmaceutical 
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More evidence is needed to demonstrate the effectiveness of 
pharmaceutical care in patients with BD-I. 

The purpose of this study was to assess the effectiveness 
of a pharmaceutical intervention using the Dader Method 
on patients with BD-I, as measured by the decrease in the 
number of hospitalizations, emergency service consultations, 
and unscheduled outpatient visits from baseline to 1 year of 
follow-up, compared with usual care received by patients in a 
psychiatric clinic. 

■■  Methods
Participants and Setting
This study is based on the EMDADER-TAB trial, which was 
a randomized controlled trial (RCT) designed to compare the 
effectiveness of a pharmaceutical intervention using the Dader 
Method with usual care received by outpatients with BD-I in a 
psychiatric clinic in La Ceja, Antioquia, Colombia. The study 
began in November 2011 and ended in June 2014. Before the 
trial, the role of the pharmacist in the psychiatric clinic was 
mainly administrative. When the EMDADER-TAB trial began, 
a mental health pharmacist was commissioned to conduct clin-
ical activities for the study. Detailed methods of the EMDADER-
TAB trial have been previously published, and the trial has 
been registered at ClinicalTrials.gov (identifier NCT0175025).21 

Participant Selection and Assignment
Patients diagnosed with BD-I who were aged between 18 and 65 
years and who had been discharged or referred from the outpa-
tient service of the clinic were included in the study. The demo-
graphic characteristics of the population are shown in Table 1. 
Patients with the following were excluded from the study:
•	 First manic episode, schizoaffective disorder, BD-II, cyclo-

thymia, and other bipolar spectrum disorders; personality 
disorders that seem like BD; and sociopathic disorder.

•	 Epilepsy; human immunodeficiency virus; and chronic 
decompensated disease (i.e., 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%, and oxygen saturation lower than 90%).

•	 Unable to comply with the protocol requirements because of 
severe alcohol and drug use.

•	 Pregnancy or breastfeeding.
•	 Intellectual disability, presence of any cognitive impairment 

impeding the comprehension and signing of the informed 
consent form, or illiteracy.

Two methods were used to recruit patients: (1) the pharma-
cist identified potential candidates for the study using patients’ 
medical histories, and (2) psychiatrists identified potential 
participants who met the inclusion criteria.21 Once the inclu-
sion and exclusion criteria were verified, the pharmacist asked 
patients for authorization to participate. If the patients agreed 

to participate, they were asked to sign the study’s consent form. 
Recruitment time had a length of 30 months. Participants were 
randomized to intervention or control groups in sequential 
order, and they were followed for 12 months, starting from the 
date of their recruitment. Variables related to the primary out-
comes were collected at baseline and every 3 months to com-
plete the study year. With information from both groups, the 
outcomes were evaluated in terms of the rate of change from 
baseline to 1 year. According to the study protocol, clinic vis-
its were scheduled at 3, 6, 9, and 12 months. Patients in both 
groups received phone calls from the pharmacist to encourage 
protocol compliance. The study patients were not blinded to 
treatment assignment, and both groups were seen by the same 
pharmacist.

Intervention Group: Pharmaceutical Care
Patients assigned to the intervention group received usual care, 
verbal and written counseling regarding BD, and pharmaceuti-
cal care for 1 year from a specially trained pharmacist using the 
Dader Method. The pharmacist was experienced in the phar-
maceutical care of psychiatric patients and had been trained 
by psychiatrists in the support and clinical management of the 
mentally ill.

During the year of follow-up, the intervention group 
received a weekly telephone call from the pharmacist until the 
end of the study as part of the pharmaceutical care program. 
The purpose of these calls was the gathering of information 
related to patient treatment adherence and effectiveness and 
pharmacotherapy safety. During these calls, the pharmacist 
did the following: (a) carried out a clinical evaluation assess-
ing changes in mood, behavior, pattern of regular eating and 
sleeping, language, and thought; (b) emphasized the impor-
tance of patient education and the recognition and manage-
ment of prodromal symptoms; (c) explained the proper use 
of bipolar drugs; (d) promoted therapeutic adherence; and (e) 
promoted healthy eating and lifestyle habits. After collecting 
the patient information, the pharmacist completed the assess-
ment form and worked with the medical team, patient, and 
family/caregiver regarding any necessary interventions. After 
interventions were completed, the pharmacist evaluated and 
verified the results. The weekly calls allowed the pharmacist to 
monitor, support, and provide ongoing care to the participat-
ing patients. Through these calls, the intervention group was 
in constant contact with the pharmacist in order to identify, 
prevent, or promptly resolve problems related with the process 
and outcomes of pharmacotherapy. 

Control Group: Usual Care 
The control group received usual care, which consisted of 
routine dispensing and verbal and written counseling regard-
ing BD. The written material contained mental health and BD 
information, which focused on the importance of adherence 
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to pharmacological and nonpharmacological interventions to 
achieve treatment goals. 

Outcome Data and Analysis
Only the outcomes derived from the primary objective of the 
EMDADER-TAB study are reported in this article.21 The vari-
ables related to the primary outcomes were number of hos-
pitalizations, emergency service consultations, unscheduled 
outpatient visits, and clinical evaluation of symptomatology. 

Also included in this study were the uses of health services that 
were clearly related to psychiatric causes. 

Sample Size Calculation
The sample size and power were calculated using EpiInfo ver-
sion 6.04 (Centers for Disease Control and Prevention, Atlanta, 
GA). Assuming readmissions were 50% in the control group 
and 30% in the intervention group, with a confidence interval 
(CI) of 95% and a power of 80%, it was necessary to include 

Demographic and Clincal Variables

Total
N = 92
n (%)

Control Group
n = 49
n (%)

Intervention Group
n = 43
n (%) P Value

Age, mean [SD] 	 42.8	 [10.9] 	 43.7	 [11.8] 	 41.9	 [9.9] 0.448
Gender

Female 	 52	 (56.5) 	 29	 (59.2) 	 23	 (53.5) 0.582
Education

Elementary school or less 	 32	 (34.8) 	 16	 (32.7) 	 16	 (37.2)
0.973High school 	 35	 (38.0) 	 19	 (38.8) 	 16	 (37.2)

University education 	 25	 (27.2) 	 14	 (28.6) 	 11	 (25.6)
Marital status

Single 	 23	 (25.0) 	 14	 (28.6) 	 9	 (20.9)
0.262

Married, common-law union 	 52	 (56.5) 	 26	 (53.1) 	 26	 (60.5)
Nuclear family

Family of origin 	 34	 (36.9) 	 17	 (34.7) 	 17	 (39.5)
0.249

Own family 	 55	 (59.8) 	 29	 (59.2) 	 26	 (60.5)
Origin

Urban area 	 72	 (78.3) 	 40	 (81.6) 	 32	 (74.4) 0.403
Occupation

Employee 	 46	 (50.0) 	 21	 (42.9) 	 25	 (58.2) 0.365
Duration of illness, mean [SD], years

1-5 	 17	 [18.5] 	 11	 [22.4] 	 6	 [14.0]
0.4616-10 	 20	 [21.7] 	 12	 [24.5] 	 8	 [18.6]

> 10 	 49	 [53.3] 	 24	 [49.0] 	 25	 [58.1]
Age of illness onset, years, mean [SD] 	 29.5	 [10.5] 	 29.9	 [11.8] 	 28.9	 [8.9] 0.805
Number of psychiatric hospitalizations, 1 year ago, mean [SD] 	 0.61	 [0.9] 	 0.7	 [0.9] 	 0.5	 [0.8]

0.147
P50 [P25-P75] 	 0.0	 [0.0-0.1] 	 1.0	 [0.0-1.0] 	 0.0	 [0.0-1.0]

Number of drugs, mean [SD] 	 3.4	 [1.9] 	 3.5	 [1.9] 	 3.3	 [1.9]
0.638

P50 [P25-P75] 	 3.0	 [2.0-4.0] 	 3.0	 [2.0-4.0] 	 3.0	 [2.0-5.0]
Treatment

Combination therapy 	 61	 (66.3) 	 31	 (63.3) 	 30	 (69.8) 0.510
Therapeutic regimen

MS 	 28	 (30.4) 	 17	 (34.7) 	 11	 (25.6)

0.481
MS + AAP/TYP 	 27	 (29.3) 	 12	 (24.5) 	 15	 (34.9)
MS + AAP/TYP + BZD/SA 	 10	 (10.9) 	 4	 (8.2) 	 6	 (13.9)
MS + AD + BZD/SA/AAP 	 5	 (5.4) 	 2	 (4.1) 	 3	 (7.0)
Other 	 22	 (24.0) 	 14	 (28.6) 	 8	 (18.6)

YMRS, mean [SD] 	 2.4	 [3.7] 	 2.2	 [3.2] 	 2.7	 [4.1]
0.956

P50 [P25-P75] 	 0.0	 [0.0-4.0] 	 1.0	 [0.0-4.0] 	 0.0	 [0.0-5.0]
HDRS, mean [SD] 	 2.0	 [2.9] 	 2.1	 [3.2] 	 1.9	 [2.5]

0.911
P50 [P25-P75] 	 1.0	 [0.0-3.0] 	 1.0	 [0.0-3.0] 	 1.0	 [0.0-3.0]

CGI, severity of illness, mean [SD] 	 1.8	 [1.0] 	 1.8	 [0.8] 	 1.9	 [1.2] 0.537

AAP = atypical antisychotic; AD = antidepressants; BZD = benzodiazepines; CGI = Clinical Global Impression; HDRS = Hamilton Depression Rating Scale; MS = mood  
stabilizer; P = percentile; SA = sleep aid; SD = standard deviation; TYP = typical antisychotics; YMRS = Young Mania Rating Scale.

TABLE 1 Demographic and Clinical Characteristics Related to Primary Goal at Baseline
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at least 166 patients. An estimated sample size of 200 patients 
with BD-I was needed to cover losses during follow-up and to 
increase sensitivity towards secondary objectives.

Statistical Analysis
For the analysis of the primary endpoint, the survival func-
tion by the nonparametric Kaplan-Meier method was used.22 
To determine differences between the survival curves, the  
log-rank test was used, and the magnitude of differences 
between groups was assessed using the Cox model of pro-
portional risk. Evaluation of clinical symptomatology was 
made through a general linear model for repeated measures by 
applying the Bonferroni correction factor and the intersubject 
factor (study group). The Young Mania Rating Scale and the 
Hamilton Depression Rating Scale (HDRS) were used to evalu-
ate mania and depression. In addition to the assessment of 
disease severity through the Clinical Global Impression (CGI) 
scale, the ANCOVA test was used because the CGI scale refers 
to the longitudinal severity of illness during the year before the 
baseline evaluation.

Ethical Approval
Ethical approval for the study protocol was granted by the 
Faculty of Pharmaceutical Chemistry’s Research Technical 
Committee at Universidad de Antioquia, the San Juan de 
Dios Clinic’s Bioethics Committee (reference number 06/10) 
and 2 health care provider bioethics committees: COOMEVA 
(reference number 15/11) and SURA (reference number 3/11). 
Voluntary written informed consent was required from all 
participants.

■■  Results
During the recruitment phase, the pharmacist reviewed 423 
medical records of patients with a history of BD, of which 
only 133 patients met the inclusion criteria. Forty-one patients 
refused to participate (Figure 2). Ninety-two patients were 
enrolled and randomized: 43 were assigned to the intervention 
group, and 49 were assigned to the control group. Of the 92 
patients enrolled, 81 completed the study (38 in the interven-
tion group and 43 in the control group). The mean [standard 
deviation] age of the patients was 42.8 [10.9] years, and 56.5% 
of the population were female. The average drug prescribed 
was similar for both groups (3.4 [1.9]). The most frequent 
psychiatric treatment among the participating patients was the 
combination of atypical antipsychotics and mood stabilizers. 
The sociodemographic characteristics of the studied patients 
are shown in Table 1.

Primary Outcomes
Hospitalizations and Emergency Service Consultations. At 
12 months of follow-up, only 1 hospitalization occurred in the 
intervention group that was associated with an adverse drug 

reaction, with a length of stay of 2 days. In contrast, the control 
group experienced more hospitalizations during the 12 months 
of follow-up (0-3 months: 5; 3-6 months: 3; 6-9 months: 1; 
9-12 months: 7). The average length of stay was approximately  
10 days (mean 9.9 [6.0]). The most frequent causes of hospi-
talization were depressive (47.1%), manic (41.1%), and mixed 
(5.9%) episodes and adverse drug reactions (5.9%).

The number of emergency service consultations were 23 
(82.1%) for the control groups versus 5 (17.9%) for the inter-
vention group. The strategies implemented by medical staff in 
the emergency department through the year were hospitaliza-
tion (60.9% control group vs. 0.0% intervention group), drug 
dose adjustment (21.7% control group vs. 60.0% intervention 
group), and consultation with specialist (17.4% control group 
vs. 40.0% intervention group). 

The hospitalizations and emergency service consultations 
were significantly more frequent in the control group. Figure 3  
illustrates 1-year Kaplan-Meier survival curves for psychiatric 
hospitalization and emergency service consultations, respec-
tively, of EMDADER-TAB patients. These curves differed 
significantly for time to any recurrence: hospitalization (log-
rank = 8.09, P = 0.004) and emergency service consultations 
(log-rank = 6.63, P < 0.001).

Results of the Cox regression showed that age, gender, his-
tory of psychiatric hospitalization in the previous year, age 
of onset of illness, and social support did not affect the rate 
of hospitalizations and emergency service consultations dur-
ing the 1-year follow-up period, with the exception of the 
study group variable. In both cases, only the study group 
variable was statistically significant (P = 0.042 for hospital-
izations and P = 0.034 for emergency service consultations). 
Consequently, instantaneous risk of hospital admissions (haz-
ard ratio [HR] = 9.03, 95% CI = 1.1-75.4) and emergency service 
consultations (HR = 3.38, 95% CI = 1.1-10.5) were higher in 
the control group than in the intervention group, which is a 
result of the study intervention and not the influence of other 
variables. 

Unscheduled Outpatient Visits. Unscheduled outpatient 
visits were significantly higher in the intervention group than 
in the control group (P = 0.023). In the intervention group, the 
reasons for an unscheduled outpatient visit were dose adjust-
ment (53.4%), administrative procedures (20.0%), adverse 
drug reactions (13.3%), and psychiatric assessment (13.3%). In 
the control group, unscheduled outpatient visits were due to 
administrative procedures (1) and psychiatric assessment (2).

The 1-year Kaplan-Meier survival curve (Figure 4) showed 
that the incidence of unscheduled outpatient visits in patients 
receiving pharmaceutical care was higher than those patients 
receiving usual care, and the difference was statistically sig-
nificant (log-rank = 5.87, P = 0.015). After adjusting the model 
for the same variables that were used for the evaluation of 
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FIGURE 2 Patient Flowchart During the EMDADER-TAB Study

Review medical history of potential patients diagnosed with bipolar disorder, N = 423

Excluded patients, n = 290
•	 Aged under 18 years, n  =  3
•	 Aged more than 65 years, n = 23
•	 Administrative problems related to access to health care, n = 73
•	 Place of residence, n = 21
•	 Bipolar II disorder, n = 47
•	 Cyclothymia, n = 1
•	 Epilepsy, n = 4
•	 Abuse (alcohol, psychoactive substance), n = 34
•	 Diagnostic uncertainty, n = 27
•	 Pregnancy, n = 4
•	 Decompensated chronic disease, n = 2
•	 Cognitive impairment, n = 33
•	 Illiteracy, n = 4
•	 Annual appointment, n = 6
•	 Patients without drug therapy, n = 2
•	 Electroconvulsive therapy, n = 1
•	 Personality disorder, n = 5

Eligible patients
n = 133

Patients recruited and randomized
n = 92

Patients who refused to participate
n = 41

•	 “Lack time,” n = 25
•	 “I do not like to participate in this kind of study,” n = 16

Control group, baseline, n = 49
Included in intent-to-treat analysis  

(primary outcome measure)

Intervention group, baseline, n = 43
Included in intent-to-treat analysis  

(primary outcome measure)

Intermediate visit (3 months)
n = 47

Intermediate visit (6 months)
n = 45

Intermediate visit (9 months) 
n = 44

Final visit (12 months) 
n = 43

Intermediate visit (3 months) 
n = 43

Intermediate visit (6 months) 
n = 41

Intermediate visit (9 months) 
n = 38

Final visit (12 months) 
n = 38

1 
ye

ar
 o

f p
ha

rm
ac

eu
tic

al
 c

ar
e

•	 Use of psychoactive substance, n = 1
•	 Lost to follow-up, n = 1

•	 Voluntary withdrawal, n = 2

•	 Lost to follow-up, n = 1

•	 Lost to follow-up, n = 1

•	 Voluntary withdrawal, n = 1
•	 Lost to follow-up, n = 1

•	 Change of resident city, n = 1
•	 Pregnancy, n = 1
•	 Treatment discontinuation, n = 1
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in the CGI compared with patients in the control group 
(P = 0.024). The ANCOVA test demonstrated that the interven-
tion group (mean 1.3 [0.6]) had a significant increase in the 
improvement of disease severity than the control group, where 
there were no significant changes over time (mean 1.6 [ 0.7]). 
There was also a decrease in disease severity between the initial 
and final assessment. According to the Likert-type scale, the 
median score for the intervention group was 1 (normal), and 
the median score for the control group was 2 (minimum). 

■■  Discussion
The EMDADER-TAB trial was the first RCT conducted in 
Colombia that assessed the effect of a pharmaceutical inter-
vention using the Dader Method on patients with BD-I mea-
sured by the decrease in the use of health services, except 
the unscheduled outpatient visits. The EMDADER-TAB trial 
also demonstrated the positive effect of using a pharmacist as 
part of a multidisciplinary mental health team in achieving 
therapeutic goals. Compared with usual care, pharmaceutical 
care had a statistically significant effect in reducing hospital-
izations and emergency service consultations during a 1-year 
follow-up period, as well as an effect on the improvement of 
depressive symptoms and disease severity. The instantaneous 
risk of hospital admissions (HR = 9.03) and emergency service 
consultations (HR = 3.38) was higher in the control group than 
the intervention group. 

hospitalizations and emergency service consultations, only the 
study group variable was statistically significant (HR = 4.18, 
P = 0.028), meaning that the increase in the number of 
unscheduled outpatient visits in the intervention group is a 
result of receiving pharmaceutical care.

Clinical Evaluation of Depression and Mania. There was 
no significant group or group-time interaction effects for the 
HDRS. The between groups test indicated that the study group 
variable was significant (F = 3.224, P = 0.013), and patients 
receiving pharmaceutical care showed greater statistically 
significant improvement in the HDRS compared with patients 
receiving usual care (F = 6.106, P = 0.016). The evolution of 
depressive symptoms between groups showed that there was 
a significant decrease in the HDRS test scores in the inter-
vention group (mean 0.88 [0.37]) compared with the control 
group (mean 2.15 [0.36]). Otherwise, the within subject test 
indicated that the groups did not change with regard to mania 
over time (F = 0.846, P = 0.460); the between groups test indi-
cated that the variable group was not significant (P = 0.671), 
that is, changes in symptomatology did not differ by treatment 
group in time. 

Severity of Illness. There were significant group or group-
time interaction effects for the CGI, which showed that there is 
a significant time effect, and the groups did change in severity 
of disease over time (P = 0.049). Patients in the intervention 
group showed greater statistically significant improvement 

FIGURE 3 One-year Kaplan-Meier Survival Curves for EMDADER-TAB Patients: Psychiatric Hospitalization  
and Emergency Service Consultations
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To our knowledge, there is a lack of RCTs designed to evaluate 
the effect of pharmaceutical interventions on the use of health 
services in patients with mental health disorders, which was 
the main objective of the EMDADER-TAB study. However, some 
studies have reported positive associations between pharmaceu-
tical interventions and a decrease in hospitalizations and emer-
gency service consultations, as well as an improvement in the 
outcomes of drug therapy in different health problems.23-25 Two 
recent studies conducted in Spain,26,27 showed that a community 
pharmacy-based medication review with a follow-up service 
delivered by a trained pharmacist had positive effects across 
clinical, economic, and humanistic outcomes in older adults 
(aged > 65 years) with polypharmacy. However, the authors of 
these studies suggested that their findings be subject to a spe-
cific study designed and developed to generate more evidence to 
prove the cause and effect relationship between the use of medi-
cation review as a follow-up service (pharmaceutical care) and 
an improvement in the use of health services. To this end, the 
EMDADER-TAB results showed a cause and effect relationship 
between pharmaceutical care and the reduction of hospitaliza-
tions (P = 0.042) and emergency service consultations (P = 0.004) 
during a 1-year period—the only variable that was significantly 
related to this outcome was pharmaceutical care. Although the 
history of hospitalization during the 1 year of follow-up was 
associated with an increased risk of relapse, the correlation 
observed in this study was not statistically significant (P = 0.083).

In a study that evaluated the outcome of BD in the con-
text of maintenance pharmacotherapy in 82 patients, 73% of 
the patients had a risk of manic or depressive relapse within  
5 years, despite being in maintenance treatment.28 Moreover, 
two thirds of these patients had multiple relapses, and the 
number of episodes throughout life was associated with 
increased severity of symptoms.28 Since patients with BD-I 
have a high probability of hospitalization throughout life, the 
EMDADER-TAB results are significant in this regard. Patients 
who received pharmaceutical care were less likely to be  
hospitalized. Pharmaceutical care could be used as an inter-
vention to identify possible risk factors that could precipitate 
a relapse. 

An unexpected outcome from the EMDADER-TAB trial was 
the increase of unscheduled outpatient visits (4.18 times) by 
those patients receiving pharmaceutical care as compared with 
those patients receiving usual care. This outcome, however, 
not a negative one, rather it points to the strength of a phar-
maceutical care intervention. For example, identification of 
prodromal symptoms by a patient prompts the patient to seek 
unscheduled assistance from the patient’s mental health team. 
The pharmacist’s role is highlighted in this process because 
of education provided by the pharmacist to the patient for 
the recognition and management of prodromal symptoms.29-31 
The identification of prodromal symptoms and the seeking of 
timely assistance contributes to the prevention of hospitaliza-
tions, emergency service consultations, and clinical deteriora-
tion. As the evidence becomes stronger for the cause and effect 
relationship between pharmaceutical care and the prevention 
of hospitalizations and relapse care, hopefully there is a greater 
availability and flexibility for unscheduled outpatient visits, 
since it would be useless to educate patients in the identifica-
tion of warning symptoms if they are limited to where they can 
find assistance.32

The results of this study indicate that pharmaceutical care, 
compared with usual care, promoted positive changes in 
depressive symptoms and severity of BD. These findings are 
important because depressive symptoms are associated with 
an increased risk of suicide and functional impairment level.33 
However, it is important to note that it was the pharmacist 
who carried out the evaluation of depressive symptomatol-
ogy using the HDRS, which could constitute a bias in the 
results. Furthermore, depressive symptoms are more frequent 
than mania during the course of BD.34 Similarly, it has been 
observed that patients with BD-I have more depressive periods 
(67.0%) than manic periods (20.0%), with 13.0% having mixed 
dominance.35

The EMDADER-TAB results show that despite different 
measurements in clinical symptomatology, the leading causes 
of hospitalization were related to depressive (47.1%) and manic 
(41.1%) episodes, which could explain why no significant 
changes were observed between different measures of the 
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HDRS for depression over time in both groups, but yet the 
significant effect of the reduction of the HDRS score (mean 
0.88 [0.37]) was in the intervention group rather than the 
control group (mean 2.15 [0.36]). Moreover, it was observed 
that pharmaceutical care had no significant effect on manic 
symptoms, which differs from what is found in the literature, 
where it has been shown that prodromal symptoms of mania 
are more easily identifiable than depressive prodromes,36 since 
manic symptoms are behavioral, whereas depressive symptoms 
are cognitive and affective.37 Another explanation could be the  
presence of milder symptoms, which might be more difficult 
to identify during a clinical intervention. However, interpreta-
tions of these results exceed the objectives of this work.

In the longitudinal evaluation of illness severity, there was 
symptomatic improvement in both groups, but the interven-
tion group experienced significantly higher improvement. This 
result could be associated with less severe and residual symp-
toms in this group, which resulted in a decrease in relapses and 
hospitalizations.38 In addition, weekly monitoring of patients in 
the intervention group allowed for more frequent identification 
of residual symptoms, which resulted in more timely interven-
tion, compared with the control group where evaluations did 
not have the same frequency, so identification of acute symp-
toms that might trigger a relapse or hospitalization became 
more difficult. 

Limitations 
There are limitations to this study that need to be considered. 
First, the study results might have been subject to potential 
bias because there was no placebo treatment; the study patients 
were not blinded to treatment assignment; and both groups 
were seen by the same pharmacist. However, potential bias 
was reduced by use of a standardized process for measure-
ment in both groups. Patients in the control group were also 
provided with written and oral education about BD, mental 
health, and drugs and were counseled concerning therapeutic 
goals and the importance of adherence to pharmacological and 
nonpharmacological interventions to achieve those goals. The 
effect of written educational material received by the patients 
in the control group might have produced positive outcomes 
and reduced the magnitude of differences compared with the 
intervention group. 

Second, exclusion criteria could have limited the participa-
tion of more patients who could have benefited from the inter-
vention. The final sample size (92 patients) was smaller than 
expected (166 patients). However, in order to avoid a noticeable 
variation in recruitment time and not to significantly modify 
the internal validity of the study, it was decided to finish the 
enrollment of patients after 18 months of recruitment because 
the sample was representative to respond to the primary objec-
tive of the test. In addition, there was a recalculation of the 
sample size at final recruitment time. Thus, we assumed for 

the sample calculation an incidence ratio between groups of 
50%. But at the final recruitment time, we observed a ratio of 
10% for the primary variable. With a significance level of 0.05 
(2-tailed) and a power of 80%, we estimated a required sample 
of 84 patients (42 in each group). Consequently, a final sample 
size of 92 patients was considered appropriate for the primary 
outcome of the EMDADER-TAB study.

Third, certain variables, such as the number of episodes 
and hospitalizations throughout life, predominant polarity, 
and insight were not assessed; however, they should be con-
sidered for further studies. Moreover, a pharmacist trained in 
pharmaceutical care using the Dader Method performed the 
evaluations in the EMDADER-TAB study, so caution should 
be exercised in interpreting the results more broadly. Finally, 
it should be noted that this study’s results are limited to BD-I 
patients, which limits the degree to which the present study 
findings can be generalized to other settings. However, this 
study can be considered as the beginning of future research in 
different fields of mental health. 

■■  Conclusions
Compared with usual care, complemented with verbal and 
written information about the disease and drugs, phar-
maceutical care, based on the Dader Method, significantly 
reduced hospitalizations and emergency service consultations 
for patients with BD-I. The EMDADER-TAB trial demonstrated 
the positive effect of pharmaceutical care on treated BD-I 
patients compared with usual care. 
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