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SUMMRAY

Background: In patients with bipolar disorder, medication is effective in preventing re-

lapses. Unfortunately, adherence to treatment in bipolar disorder, as in other chronic or

recurrent conditions, is not optimal. Estimates of nonadherence to prescribed treatment

range from 30% to 60% in epidemiological studies, and are at around 30% in clinical tri-

als. Adherence to treatment is a potent predictor of effectiveness, both in clinical trials and

cohort studies, therefore is a very relevant area of investigation. This study will try to show

a picture of the real life care where adherence is influenced by a wide range of variables.

Methods: Prospective, observational, multicenter study in 650 adult patients with bipolar

disorder, who had to initiate or change their treatment regimen, observed for 1 year. Adher-

ence was measured by the Simplified Medication Adherence Questionnaire (SMAQ). Addi-

tional variables: Symptom severity, Montgomery-Åsberg Depression Rating Scale (MADRS),

Young Mania Rating Scale (YMRS), Clinical Global Impression–Bipolar Disorder (CGI-BD),

the Drug Attitude Inventory score (DAI-30), and quality of life (EuroQoL 5 Dimensions).

The variables were recorded every 3 months for the next year. Results: Most subjects were

out-patients (77.1%), female (58.8%), aged 31–50 years (50.1%) and overweight (41.8%)

or obese (28.7%); 67.4% had type I bipolar disorder and 66.8% had depressive or mixed

symptoms. Adherence was 39.9% at baseline (and increased up to 67.0% at completion.

The main predictors of nonadherence were alcohol consumption, severe bipolar symptoms,

young age at time of first treatment, negative attitude towards treatment. Conclusions:
The patient population of this observational trial was representative of the patients chang-

ing their therapy for bipolar disorder seen in clinical practice in Italy. Lack of adherence to

pharmacotherapy for bipolar disorder is a serious issue, which is more likely to arise in alco-

hol users and patients with severe symptoms, negative attitude towards medication and/or

initiation of treatment early in life. The findings could lead to a more adequate approach of

adherence in patients with bipolar disorders.

Introduction

Bipolar illness is a severe, chronic and recurrent condition that

represents a major health problem which includes both a great

economic burden [1] and high mortality rates [2].

In research settings, prophylaxis with mood stabilizers reduces

the risk of relapse by about 50%. Unfortunately, in day to day

practice, the benefits of prophylaxis are less impressive [3]. A key

contributor to the efficacy-effectiveness gap is medication nonad-

herence [4]. On average, nearly half of the patients seen by a clini-

cian for pharmacological treatment will not be fully adherent with

prescribed medication.

Reported nonadherence rates for long-term prophylactic phar-

macotherapy range from 20% to 66%, with a median prevalence

of 41% [5]. In bipolar disorders, a number of researchers high-

light the risk of early recurrence of mania if long-term treat-

ments are discontinued [6]. Keck et al. [7] reported that 60%

of patients admitted with an acute episode of mania had failed

to adhere to medication in the month prior to hospitalization.

Scott [5] showed that, over 1 year, the risk of hospitalization
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was four times higher in subjects who were nonadherent as com-

pared with adherent with mood stabilizers. Worryingly, in a large-

scale study of over 1,500 patients, Johnson and McFarland [8])

reported that the median duration of continuous use of lithium

after it was first prescribed was only 76 days. Later nonadher-

ence is also an issue. Jamison et al. [9] also noted that over a

2-year follow-up period, use of prophylactic medication may be

intermittent, with 50% of patients with bipolar disorders stop-

ping and restarting their lithium at least once and 30% at least

twice.

The increased ability to treat the acute phase of mood disorders

brought clinical and academic interest to the maintenance phase

of the treatment with more emphasis on risk reduction, disease

prevention, lifestyle change, and adherence.

Total adherence and total nonadherence are rare. As noted by

Thompson et al. [10] adherence is best viewed as “continuously

distributed rather than naturally dichotomous.” Using this model,

it is clear we need to research factors that increase or decrease lev-

els of adherence within this continuum and then use these data to

inform clinical strategies that enhance adherence. At this moment,

the main clinical imperative is to raise professional awareness of

the size of the problem and help clinicians to engage in a collabo-

rative process with their patients to allow them to make informed

choices about treatment regimens [11].

A study, which looked, in a 2-years naturalistic follow-up, at

clinical factors associated with treatment nonadherence in eu-

thymic bipolar patientsfound 60.5% to have good adherence,

39.5% to have partial or poor adherence among their study popu-

lation [12]. In another study, 51% of bipolar patients were par-

tially or totally nonadherent with pharmacologic maintenance

treatment during the 1-year follow-up period [13]. Treatment dis-

continuation is the most important predictor of relapse and poor

outcome for bipolar patients [6,14]. There is evidence that mor-

tality rates among noncompliant bipolar patients are much higher

than among compliant patients [15,16].

Psychiatric researchers have attempted to delineate predictors of

nonadherence specific to unipolar and bipolar disorders. Jamison

[9,17,18] suggested that it is useful to consider four interacting

sets of variables, which combine to form the framework for our

understanding of nonadherence issues. These are variables unique

to the disorder (type of affective disorder and phase of illness);

treatment issues (e.g., treatment regimen, reported side-effects);

patient factors (demography, attitudes to medication, and illness);

and physician factors (attitudes to the illness, treatment, and their

interaction with the patient).

Although there are a number of studies that have assessed the

long-term treatment of bipolar disorder in clinical trial setting,

there has not yet been a study to broadly and prospectively eval-

uate in real life practice the long-term adherence, evaluating the

usefulness of interventions applied to different phases of illness,

stages of treatment and people with diverse presentations of bipo-

lar disorder, e.g., bipolar II, mixed presentations and rapid cycling,

temperamental factors, and comorbid disorders. The promotion

of treatment adherence may be integrated into the collaborative

management of medication in the treatment alliance to assist in

diminishing the efficacy effectiveness gap and reducing the mor-

bidity and mortality associated with this chronic illness.

The measurement of adherence faces at least two methodolog-

ical problems. First of all adherence seems to be larger in clinical

studies than in clinical practice and this aspect limits the possi-

bility to generalize the results. Secondly, it has been noted that in

the adherence field, simple measure are not accurate, and accurate

measures are not simple. Both patients and providers are prone to

overestimate adherence and physician are particularly inaccurate

at predicting it. A 100% reliable method does not exist [19].

In this study will be used a modified version of the Simpli-

fied Medication Adherence Questionnaire (SMAQ) to evaluate the

level of adherence. The SMAQ was developed to evaluate a low

cost, reliable and easily applicable instrument for measuring ad-

herence in chronic condition. It has been decided to use this ques-

tionnaire in consideration of the fact that treatment adherence in

psychiatric patients seems comparable to other patient population

[19].

Knobel et al. [20] found sensitivity to be 72%, specificity 91%,

positive predictive value 87%, and a positive likelihood ratio

of 7.94. The results suggest that the SMAQ is a valid indica-

tor of a patient’s nonadherence to treatment, although in differ-

ent chronic population. SMAQ has been used in a clinical study

performed on adults with Attention-Deficit Hyperactivity Disor-

der (ADHD) to evaluate medication adherence [21]. Results from

the study supported the use of this instrument in a psychiatric

population.

This paper presents results from the Evaluation of Pharma-

cotherapy Adherence in Bipolar Disorder (EPHAR) Study address-

ing the need for further information from everyday clinical prac-

tice regarding the treatment adherence patterns of patients treated

for a diagnosis of Bipolar Disorder associated with clinical, func-

tional and economic outcomes.

The EPHAR study was a large observational trial primarily de-

signed to observe and measure adherence to pharmacotherapy in

bipolar patients within a clinical practice setting for 1 year. Adher-

ence was measured using a modified version of the SMAQ [20].

The secondary objectives of the study were as follows:

• Describe the relationship between variables (e.g., adherence,

index episode, severity of illness, treatment prescription, and

treatment combinations) at baseline and after 3, 6, 9, and 12

months (after new treatment has been established or changed).

• Describe the impact that baseline factors (e.g., index episode,

severity of episode) and treatment choice (treatment pre-

scription, and treatment combinations) have on outcomes

(MADRS, YMRS, CGI-BD, and EUROQol-5D) after 3, 6, 9, and

12 months

Materials and Methods

Study Design

This was a prospective, observational, longitudinal, noninterven-

tional multicenter, cohort study involving 42 Italian psychiatric

centers, where a total of 686 patients with bipolar disorder were

screened between January 2006 and February 2007. Data collec-

tion was completed 1 year later and 650 patients were enrolled in

the study.
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Investigators and sites were selected on the basis of represen-

tativeness of the wide range of treatment services, facilities and

locations (e.g., urban and rural, or Northern, Central and South-

ern Italy).

Patient Population

For the study, investigators invited the participation of in or out

patients who were at least 18 years old, who, in accordance with

the decision of the treating psychiatrist, had to initiate a new ther-

apy for the treatment of bipolar disorder as defined by DSM-IV

criteria [22] or, in any phase of their illness, changed an existing

therapy, because of side-effects or lack of efficacy (excluding dose

change). Patients were not participating in a separate study that

had an interventional design.

The participating physician, at his/her own discretion, decided

to initiate or change pharmacological treatment for bipolar disor-

der. The decision to initiate or change medication and the type

of medication selected were completely independent of the study,

which only observed treatment choices and outcomes, rather than

directing treatment. Psychiatric and treatment histories of each pa-

tient were recorded.

• The participating physician observed and recorded data on a

regular basis (at baseline, at 3, at 6, at 9, and at 12 months after

baseline). Patients were not excluded from the study even if

any of the scheduled visit was missed; this was to preserve the

naturalistic nature of the study.

Treatment for bipolar disorder was prescribed in the usual stan-

dard of care and were not provided by the study sponsor. Patients

provided informed consent as required by local laws and regula-

tions.

Patients who had medication treatment changed or terminated

at any time after the baseline observation were able to remain in

the study, as discontinuation of medication was not a criterion

for study discontinuation. Medication use patterns were collected

throughout the course of the study.

Patients were observed throughout 1 year of treatment indi-

cated for a bipolar disorder. For each patient entered in the study,

the participating investigator or designee completed an electronic

data form via a dedicated, secure website. The data collected in-

cluded the following:

• Socio-demographic: age, gender, educational status, marital

status, weight, and height.

• Psychiatric history: onset of first affective symptoms, first con-

tact with psychiatric services, first hospital stay as inpatient be-

cause of psychiatric symptoms, current alcohol use or abuse

(as judged by the investigators), current drug consumption,

past and current smoking habits; frequency of any mood

episodes (manic, mixed, and depressive) during the previous

12 months; frequency and duration of inpatient previous ad-

missions because of, bipolar disorder or any other psychiatric

or not diagnoses, prevalence of type of mood episode in the

disease history.

Functional status: living conditions, dependent care. and social

activity pattern.

• Information on treatment medication for bipolar disorder (an-

tipsychotics, anticonvulsants, lithium as well as antidepres-

sants), their respective doses and mode of intake as well as in-

formation on concomitant medication (benzodiazepines, hyp-

notics. and anticholinergics) was collected both upon pre-

sentation and following the change in oral medication at

baseline.

• Primary clinical assessment scales: Montgomery-Åsberg De-

pression Rating Scale (MADRS) [23], Young Mania Rating

Scale (YMRS) [24]), Clinical Global Impression–Bipolar Disor-

der (CGI-BD) [25].

• Treatment adherence assessment scales: the SMAQ question-

naire and the Drug Attitude Inventory (DAI).

SMAQ questionnaire we used was based on the Morisky scale

[26]) modified by Knobel [20]. It included both qualitative and

quantitative questions as follows:

Qualitative questions: (1) “Do you ever forget to take your

medicine?”; (2) “Are you careless at times about taking your

medicine?”; (3) “When you feel better, do you sometimes stop

taking your medicine?”; (4) “If at times you feel worse, do you

stop taking your medicine?’. (6) “Did you not take any of your

medicine over the last weekend?”

Quantitative questions: (5) “Thinking about the last week,

how often have you not taken your medicine?”; (7) “Over

the past 3 months, how many days have you not taken any

medicine at all?”

We chose this modified version of the SMAQ questionnaire [20]

to calculate adherence to treatment. Although this questionnaire

is not specific for psychiatric conditions, it has proved to be a valid

indicator of patient nonadherence to treatment during chronic dis-

eases: Knobel et al. [20] found, albeit in a different patient popu-

lation (HIV-infected patients, where adherence to long term treat-

ment is crucial for patient’s outcome), that its sensitivity was 72%,

its specificity 91%, its positive predictive value 87%, and its pos-

itive likelihood ratio was 7.94. The SMAQ was considered “posi-

tive” when a nonadherence patient was detected, that was, when:

there was a positive response (yes) to any of the qualitative ques-

tions (1, 2, 3, 4, and 6); or more than two doses missed over the

past week; or over 2 days of total nonmedication during the past

3 months.

The Drug Attitude Inventory score DAI [27] has been used

to examine how the attitude of patients towards their medica-

tions may affect adherence. The scale has shown to have a excel-

lent reliability and validity with a good correlation between short

term clinical improvement and DAI scores [28]. The DAI has been

demonstrated to be associated with degree of adherence with psy-

chotropic medication among individuals with serious mental ill-

ness [29], and it is known to be relatively unaffected by psychiatric

symptom severity [30]. Its total score comprises values from −10

to 10, with higher scores indicating more positive attitude towards

medication. The DAI scale has been intensively used to investigate

patient attitudes for oral antipsychotics [31–35].

• Measure of Quality of Life:

• EuroQuality of Life – 5 Dimensions Visual Analog Scale (EQ-

5D) [36]. EQ-5D is a standardised instrument designed for self-

completion by respondents, for use as a measure of health
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outcome, that provides a single index value for health sta-

tus based on evaluation of five dimensions (mobility, self-care,

usual activities, pain/discomfort, and anxiety/depression). EQ-

VAS is a standard vertical 20 cm visual analogue scale for

recording an individual’s rating for patients current health-

related quality of life. It has been used and showed to have

acceptable validity and reliability in a wide range of health con-

ditions and treatments, including psychiatric disorders [37–40].

Following enrolment, patients were observed for 1 year with a

total of 5 visits, at 3-month intervals (±1 month).

Sample Size

Considering a simple random sampling for a percentage estima-

tion, with a population of at least 500,000 units and accepting a

maximum distance of 4% from the confidence limit to the point

estimate for a confidence interval of 95%, it was necessary to ob-

serve 625 subjects, assuming that the prevalence of bipolar disor-

der affects ∼1% of the population [41]—the generally accepted

estimate at the time the study was planned.

Statistical Analysis

All patients who provided consent to release information and who

fulfilled the study entry criteria were included in the analyses.

For patients who were lost to follow-up, or who dropped out of

the study, the analyses included all data up to the point of their

last data collection. No adjustments were made for missing data.

No drop-out rate was considered. In case a subject left the ob-

servation he was classified into the nonadherence group.

Data summarization and statistical analyses were performed us-

ing the SAS System, Version 9.1.3 (TS1M3) for PC. All recorded

variables were tabulated using summary statistics (number of pa-

tients, mean, standard deviation) for continuous variables and

frequency tables (absolute and relative) for categorical variables.

The distribution of categorical variables was compared by using

the chi-square test. Continuous variables were compared by us-

ing the t-test. All confidence intervals were calculated at the 95%

level.

A logit-link function [42] was chosen to relate the dichotomous

response variable of nonadherence to the potential prognostic

(predictor) baseline and post-baseline variables. The β-coefficients

were estimated from the data set using Generalized Estimating

Equations (GEE), using the Proc GENMOD module of the Statisti-

cal Analysis System (SAS) version 9.1.3. As suggested by Hosmer

D.W. and Lemeshow S. [42] the binary responses for individual

patients were assumed to be equally correlated, implying an ex-

changeable correlation structure. First, all variables whose univari-

able test had a P-value <0.25 were entered into the model. Then

the least significant variable was dropped, as long as it was not

significant at our chosen critical level (P-value 0.05). The process

continued by successively refitting reduced models and applying

the same rule until all remaining variables were statistically sig-

nificant. In a modified version of a forward step, variables with P-

values between 0.05 and 0.25 were individually added to a model

that included all variables previously significant at the 5% level to

see whether the newly added variable contributed further. Once

Figure 1 Patients disposition.

the best main effect model was fitted, interaction between each

couple of variables were tested adding the appropriate term into

the model. As measure of association between the response vari-

able and the independent variables, the odds ratios (ORs) with the

relative 95% confidence interval as well as the P-value were re-

ported.

Results

Patient Disposition

Out of the 686 patients screened, 650 met the criteria and were

included in the full analysis set. Of the patients enrolled, a total of

578 patients (88.9%) were observed for 1 year as planned, because

46 patients were lost to follow-up, 12 withdrew their informed

consent and the remaining 14 dropped out for a variety of reasons

(Figure 1).

Demographics, Lifestyle and Psychiatric History

Patients were mostly outpatients (77.1%), female (58.8%), aged

31–50 years (50.1%), and overweight (41.8%), or obese (28.7%).

Out of the obese patients, 18.1% had a body mass index (BMI)

within the 30–34.9 range, 8.3% were within the 35–40 range

and 2.3% had a BMI ≥40. Most patients denied illegal substance

use (88.3%), smoking (52.7%–8.6% were ex-smokers), and alco-

hol consumption (55.3%). Only 8.9% of patients reported alco-

hol abuse and only 1.7% of patients were drug addicts or ex-drug

addicts (0.5% and 1.2%, respectively). One concomitant disease

was in 15.7% of patients, mainly metabolic/endocrine disorders

(15.8%), gastrointestinal disorders (4.9%), musculoskeletal disor-

ders (4.8%), and/or genitourinary disorders (3.2%).
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Table 1 Demographic characteristics

Parameter Males Females

N = 268 (41.2%) N = 382 (58.8%)

Age (yrs) Mean ± SD 44.6 ± 13.1 49.4 ± 12.7

Age distribution; n (%)

18–30 yrs 43 (16.0) 19 (5.0)

31–40 69 (25.7) 86 (22.5)

41–50 60 (22.4) 111 (29.1)

51–65 84 (31.3) 118 (30.9)

≥66 12 (4.5) 48 (12.6)

Weight (kg) Mean ± SD 84.7 ± 17.3 73.1 ± 14.7

BMI Mean ± SD 28.1 ± 5.2 27.8 ± 5.5

Education; n (%)

None 3 (1.1) 8 (2.1)

Primary school 35 (13.1) 96 (25.1)

Jun high school 100 (37.3) 136 (35.6)

High school 105 (39.2) 117 (30.6)

University 25 (9.3) 25 (6.5)

Marital status; n (%)

Unmarried 145 (54.1) 99 (25.9)

Married 120 (44.8) 235 (61.5)

Widowed 3 (1.1) 48 (12.6)

Occupation; n (%)

Full-time 82 (30.6) 60 (15.7)

Part-time 18 (6.7) 45 (11.8)

Occasional 32 (11.9) 17 (4.5)

Unemployed 38 (14.2) 56 (14.7)

Student 10 (3.7) 3 (0.8)

Retired 82 (30.6) 131 (34.3)

Does not work 6 (2.2) 70 (18.3)

Out-pts; n (%) 199 (74.3) 302 (79.1)

Pts, patients; yrs, years; SD, standard deviation.

The demographic data are shown by gender in Table 1. Women

were significantly (P < 0.0001) older than men and twice as many

men were working full time and were unmarried.

The psychiatric history of patients is shown in Table 2. Most

patients (67.4%) had type I bipolar disorder and were experienc-

ing, above all, depressive (40.6%) or mixed (26.2%) symptoms.

Almost one fourth of patients (26.8%) showed concomitant psy-

chotic symptoms, congruent with bipolar symptoms in the vast

majority of cases (77.0%). Nearly all patients were not at their

first episode (96.6%) and had received psychiatric treatment in

the last 12 months (94%), especially mood stabilizers (69.8%)

and/or antipsychotics (61.8%); during the last 12 months most

patients had experienced one to three episodes (89.1%). Most pa-

tients had been hospitalized in the past because of their bipolar

disorder (75.1%).

At baseline, the illness was fairly well controlled by treatment,

as symptoms at baseline were generally mild: mean ± SD MADRS

total score was 19.6 ± 11.5 and mean ± SD YMRS total score was

11.7 ± 10.9.

The CGI-BD mania, depression and overall bipolar illness scores

were 3.5 (1.6), 3.6 (1.5), and 4.4 (1.2), respectively.

Table 2 Psychiatric history

Parameter Patients n (%)

Bipolar disorder diagnosis

Type 1 438 (67.4)

Type 2 211 (32.5)

Symptoms at enrollment

Depressive 264 (40.6)

Mixed 170 (26.2)

Manic 66 (10.2)

Hypomanic 123 (18.9)

Other 27 (4.2)

Psychotic symptoms 174 (26.8)

Mood congruent 134 (77.0)

Mood incongruent 40 (23.0)

Prevalent mood during bipolar disorder

Depression 243 (39.8)

Mixed 187 (30.6)

Mania 181 (29.6)

First episode 22 (3.4)

Number of episodes in the last 12 months

1 240 (42.1)

2–3 268 (47.0)

4 25 (4.4)

>4 37 (6.5)

Lithium at baseline 228(35.1)

Psychiatric therapy last 12 months 611 (94.0)

Nonpharmacological therapy 118 (18.4)

Antipsychotics 402 (61.8)

Antidepressants 294 (45.2)

Mood stabilizers 454 (69.8)

Tranquill/hypnotics 187 (28.8

Hospitalization due to BD (% pts) 476 (75.1)

Mean ± SD

Age at first diagnosis (years) 31.5 ± 11.7

Age at first treatment (years) 32.0 ± 11.3

Duration present episode (days) 31.5 ± 41.6

Interval last-present episode (months) 10.4 ± 11.6

Hospitalizations due to BD 5.4 ± 7.4

Mean MADRS total score at baseline 19.6 ± 11.5

Mean YMRS total score at baseline 11.7 ± 10.9

Pts,patients;BD,bipolardisorder;MADRS,Montgomery-ÅsbergDepression

Rating Scale; YMRS,Young Mania Rating Scale.

Adherence

The adherence rate increased from 39.9% at baseline up to a max-

imum of 68.7% after 9 months and remained stable thereafter,

being 67% at the end of the study (Figure 2).

Twenty-one variables with a P-value of the univariate test

<0.25 were introduced into the multivariate model for the iden-

tification of predictors: sex, alcohol (yes vs. no), civil status,
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Figure 2 Percentage of patients adherent to prescribed pharmacological

treatment for bipolar disorder measured by SMAQ.

smoking habits (yes vs. no), substance use (yes vs. no), patient

setting, living condition, marital status, employment, type of bipo-

lar disorder, type of present symptoms, type of mood disorder

episodes prevalent during the illness, mood episodes satisfying

criteria for depressive, manic \ mixed, hypomanic episode, con-

comitant psychiatric illnesses, hospitalizations due to concomitant

psychiatric illnesses, CGI-BD: overall bipolar illness, YMRS: to-

tal score, MADRS total score, EQ-5D VAS, patient’s age at first

treatment for bipolar disorder, lapse of time between previous and

present episode score.

Due to the high frequency of missing data for the DAI total score

variable two separate models were built.

According to the first model, which excluded DAI total score,

performed in 532 patients for which all needed data were avail-

able, the following five variables, listed in order of importance,

were found being predictors of nonadherence:

• Alcohol consumption. Alcohol users had a higher risk to be

not adherent than nonalcohol users (OR: 1.53, 95% CI: 1.18,

2.00; P-value = 0.0014), holding CGI-BD: overall bipolar ill-

ness, YMRS total score, MADRS total score and patient’s age at

first treatment constant.

• Increase in CGI-BD score by 1 point (OR 1.14 95% CI: 1.04,

1.24; P-value = 0.0045), after adjusting for YMRS total score,

MADRS total score and patient’s age at first treatment.

• Increase in YMRS total score by 5 points (OR 1.22 95%

CI: 1.13, 1.32; P-value <0.0001), after adjusting for CGI-BD:

overall bipolar illness, MADRS total score and patient’s age at

first treatment.

• Increase in MADRS total score by 5 points (OR 1.15 times with

95% CI: 1.09, 1.21; P-value <0.0001), after adjusting for CGI-

BD: overall bipolar illness, YMRS total score and patient’s age

at first treatment.

• Increase in age by 10 years at first treatment for bipolar dis-

order (OR 0.83 95% CI: 0.74, 0.93; P-value = 0.0018), after

adjusting for CGI-BD: overall bipolar illness, YMRS total score

and MADRS total score.

When the DAI total score was considered as a candidate variable

for the construction of the multivariate model, once again five

variables showed an association with the state of nonadherence:

an increase in the DAI total score by 1 point, which was the most

important, and the same variables (use of alcohol (yes vs. no),

YMRS total score, MADRS total score and the patient’s age at first

treatment for bipolar disorder) as in the first model, with the sole

exception of CGI-BD score (Table 3).

Discussion

Nonadherence to pharmacological treatment is a serious issue in

many disorders. It is particularly pronounced in bipolar disorder,

in which medications can be life-saving in view of their ability

to reduce the risk of suicide [43] and in which the symptoms of

the disorder itself promote nonadherence [44]. The objective to

increase the level of medication adherence during the long-term

treatment is a well worth effort considering that its final result

is associated with a better patients outcomes, clinical status and

risk of hospitalization [45]. This prospective, observational study

has provided further evidence that nearly a quarter of patients

(39.9%) adhere to medications prescribed for bipolar disorder in

daily clinical practice and suggests that the best predictors of non-

adherence are alcohol consumption, severity of symptoms, a neg-

ative attitude towards medication (DAI-30 score) and younger age

at first treatment of bipolar disorder. All these characteristics re-

lated with adherence should be considered every time a long-term

treatment is needed by the patients. Clinicians will have to work

Table 3 Pharmacotherapy adherence in bipolar patients according to SMAQ –Multivariate statistical model including DAI total score variable Total number

of observation used 1,854 on 497 patients

_Odds ratio estimates_

No. obs. used 95% 95%

(No. Point Lower Upper

Variable patients)a Effects estimate limit limit p-value

Use of alcohol (Recoded) 2,552 (588) Yes versus no 1.70 1.28 2.26 0.0003

YMRS: Total score 2,504 (588) OR for an increase by 5 points 1.17 1.08 1.27 0.0001

MADRS: Total score 2,539 (589) OR for an increase by 5 points 1.15 1.09 1.21 <.0001

Age at first treatment for bipolar disorder 2,355 (533) OR for an increase by 10 years 0.82 0.72 0.93 0.0023

DAI: total score 2,012 (557) OR for an increase by 5 points 0.79 0.74 0.84 <.0001

Odds ratios estimates based on GEE approach. These observations were the ones for which all variables included in the GEE model were available.
aNumber of observations and number of patients for the single variable.
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to find specific strategies to deal with them and minimize their

negative impact.

This was a large, nonrandomized, multicenter study carried

out enrolling 686 patients, in which the management of psy-

chiatric patients was observed in the setting of standard medical

care without any formal intervention. The patients’ characteris-

tics confirm that a nonselected study population was enrolled,

as there was a balanced representation of the suspected markers

of reduced adherence, such as age, sex, drinking/smoking habits,

among others. Moreover, the EPHAR patient population charac-

teristics resemble those of the patient population recruited in the

only other observational trial performed in bipolar patients in the

same country—although in a different subset. The European Ma-

nia in Bipolar Longitudinal Evaluation of Medication (EMBLEM)

study [46], was designed to assess the management of bipolar ma-

nia in clinical practice, including only those patients who needed

change the type of therapy during a manic or mixed episode. Both

studies included mostly female (58.8% vs. 54.1%) out-patients

(77.1% vs. 66.8%), who were on average 31–32 years of age at

diagnosis and first treatment, and were on average overweight (fe-

males 26.5 ± 5.5 vs. 27.8 ± 5.5 kg/m2; males 27.0 ± 5.2 vs. 28.1 ±
5.2 kg/m2). The proportion of alcohol abusers was similar (8.9%

vs. 7.6%) and so was the proportion of substance abusers (1.7%

vs. 1.8% if one does not consider cannabis abusers 2.4%, a piece

of information not collected in this study). Thus, the advantage is

that its results should be representative of, and reflect actual clin-

ical practice, although the conditions of a clinical study may have

per se a favorable influence on the patients’ adherence to therapy.

Indeed, adherence improved up to 67% at the end of the study.

The downside is that nonrandomization sets should be associ-

ated with a theoretical methodological limit to the quality of re-

sults. However, confounding factors were explored using multi-

variate analyses.

Protocol violations in the screening phase leading to patient loss

in the analysis were 5%. A 15% drop-out rate was reported for

various reasons, including patients lost to follow-up. Overall, the

data loss can be considered acceptable and it did not affect the

consistency of results because of the observational nature of the

study and the inclusion in the analysis of all data up to the point

of their last data collection, in case of drop-out. However, it is not

known whether the reason for having lost patients to follow-up

may have been related to poor medication adherence.

We took advantage of the prospective design of the study to

collect also additional data that could influence adherence and

that can be collected only prospectively, namely the Drug Atti-

tude Inventory and the EuroQuality of Life – EQ-5D. The former

provides additional information on how patients feel about the

medication [27] rather than what they believe about it, i.e., an

irrational attitude that requires a more subtle intervention than

the routine hand-out with additional information. The latter was

used to evaluate patient’s quality of life [36]. This quality of life

scale has proved to be useful in bipolar disorder, and seems to be

the strongest predictors of general health and well being in this

patient population [47,48].

The study may show a limit in the reliance on self-reported

measures of adherence (SMAQ), particularly because patients tend

to overestimate adherence. However, the scope of the study was

to use standard tools of clinical evaluation and give insight into

the reasons behind nonadherence.

The study did not include the determination of plasma levels of

psychiatric drugs, as an index to measure adherence, because the

naturalistic design of the study considering that blood dosage of

most psychiatric drugs is not performed in clinical practice in Italy.

In addition, individuals may adhere poorly to a regimen of mood

stabilizers but still have plasma levels within the therapeutic range,

or have subtherapeutic plasma levels determined by physiological

variability.

The predictors that were identified in this observational trial in

a clinical practice setting, namely alcohol consumption, symptom

severity, a negative attitude towards medication (DAI-30 score)

and younger age at first treatment of bipolar disorder, have all

already been identified in clinical trials. Nonadherent subjects are

known from the literature to be more likely to be younger, unmar-

ried, homeless (determining lack of access to medication), to show

concurrent alcohol or drug abuse, to have a poor relationship with

the psychiatrist and lack of awareness of illness [19,49,50]. The

results from this study are consistent with previous findings both

including or excluding DAI total score from the statistical model.

Attitudes toward medication and insight have also been reported

as highly relevant to medication adherence [51]. No improvement

in symptoms is also an obvious cause of poor adherence. Confu-

sion and depression are other factors known to contribute to med-

ication nonadherence in individuals with bipolar disorder. In this

study, at baseline, 40.6% of patients reported depressive symp-

toms (severe depression in 32.3% according to the CGI-BD scale)

and about half had mixed, hypomanic or manic symptoms; psy-

chotic symptoms were present in 26% of patients. On the con-

trary, medication side effects, although widely believed to be the

most important reason for medication nonadherence in general,

are a less important reason compared to the other factors cited.

At baseline, 60.1% of study patients were not adherent to ther-

apy, which confirms the relevance of the study results. This figure

is consistent with the finding of a medication possession ratio of

less than 50% in 61.7% of 7,769 patients with bipolar disorder in a

recent large retrospective study that analyzed the claims data from

commercial healthcare plans [52]. On the contrary, it compares

unfavorably with estimates of nonadherence to prescribed treat-

ment, ranging from 30% to 60% in other epidemiological studies,

and around 30% in clinical trials [50,53,54].

Study patient adherence to the prescribed therapy improved by

almost 20% over the 12 months of observation, with adherence

rates escalating from 39.9% at baseline up to 57.6% at 3 months,

62.5% at 6 months, 68.7% at 9 months, 67.0% at 12 months.

The progressive improvement in the adherence rate was kept up

to the 9th month and was most evident at the first visits, then

the probability of switching from the nonadherent to the adherent

state reduced over time and reached a plateau at 9th month until

the end of the study.

It should be observed that adherence to therapy in this study

was recorded as a dichotomous variable, without categories of in-

termediate level of adherence. This approach may have affected

the final outcome compared to the results of other trials.

Adherence appears to reflect a complex interaction of influ-

ences, which may change over time. As it is recognized that total
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adherence to therapy and total nonadherence are rare, the clini-

cal question is identifying the conditions that have an impact on

adherence and try to apply strategies to enhance the adherence to

therapy. The analysis of variables independently associated with

nonadherence to therapy confirmed the significance of a number

of interactions at multivariate analysis, as known from the litera-

ture. In particular, the multivariate analysis identified associations

between level of adherence and treatment, patient characteristics

and disease characteristics: severity of bipolar disorder and alcohol

consumption were strongly related to low adherence, while an

older age at the start of disease and a good attitude to the therapy

were predictive of high adherence.

It’s important to note that given the correlational nature of re-

sults, we cannot identify a principle of causality. The correlation

between alcohol abuse, treatments discontinuation and severity of

disease should be considered not as a causal association. Is likely

that the severity of the disease facilitates alcohol abuse, and at the

same time that alcohol abuse worsens the course of the disease.

An important finding related to the patient population is the

high hospitalization rate for bipolar disorder in the past (75.1%).

As the risk of hospitalization is related to adherence to medication

[52], this finding shows how important it is to monitor adherence

and to identify predictors of nonadherence in order to avoid, or at

least reduce, hospital stays. This is an additional advantage in addi-

tion to the containment of the drop-out rate and the improvement

in the quality of interventions in the management of patients with

bipolar disorder.

Another important issue is that the advantage of the naturalistic

study was also pointed out that in Italy the specific well structured

treatment for the bipolar disorder including specific treatment for

substance abuse, psychoeducational interventions or psychother-

apies focused on adherence are not available from mental health

services. This study confirms even more the importance of com-

plete evaluation in early stage of assessment and to focus attention

on specific programs for alcohol abuse [55]. These programs could

increase, the rate of adherence, reduce drop out and, probably,

rate of morbidity, and suicide.

In conclusion, the patient population of this observational trial

was representative of the patients changing their therapy for bipo-

lar disorder seen in clinical practice in Italy. Lack of adherence

to pharmacotherapy for bipolar disorder is a serious issue, which

is more likely to arise in alcohol users and patients with severe

symptoms, negative attitude towards medication and/or initiation

of treatment early in life.
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