
Results (continued)
Table 1: Demographic and clinical characteristics

Variable Overall (n=30)

Age in years (mean, SD) (49.47, 9.28)

Gender N (%)

Female

Male

|

13 (43.3%)

17 (56.7%)

Marital Status N (%)

Single, never married

Married

Separated, Divorced, Widowed 

|

17 (56.7%)

1 (3.3%)

12 (40.0%)

Have Children N (%)

Yes

No

|

21 (70.0%)

9 (30.0%)

Race N (%)

White or Caucasian

Black or African American

Other

|

9 (30.0%)

17 (56.7%)

4 (13.3%)

Ethnicity N (%)

Hispanic 

Non-Hispanic

|

1 (3.3%)

29 (96.7%)

Education in years (mean, SD) (13.63, 2.85)

Occupation Status N (%)
Part time employment/homemaker or student 

Unemployed, expected to work

Unemployed, not expected to work

Other

|

4 (13.3%)

7 (23.3%)

18 (60.0%)

1 (3.3%)

Residence Type N (%)
Outdoors 

Short-term/emergency shelter

Half-way house/community living/home with assistance

Private home/apartment with government assistance/long-term shelter

Long-term home/apartment without assistance 

|

1 (3.3%)

1 (3.3%)

3 (10.0%)
11 (36.7%)

14 (46.7%)

Live Alone N (%)
Yes 

No

|

16 (53.3%)

14 (46.7%)

Age at Bipolar Onset (mean, SD) (27.63, 11.80)

Duration of Bipolar Illness (mean, SD) (21.56, 11.74)

Number of Psychiatric Hospitalizations (mean, SD) (3.07, 3.43)

Number of Substance Abuse Hospitalizations (mean, SD) (1.06, 2.00)

History of Physical Abuse, Sexual Abuse and Substance Abuse N (%) 16 (53.3%)

History of Sexual Abuse N (%) 10 (33.3%)

Family History of Mental Illness N (%) 28 (93.3%)

Family History of Substance Abuse N (%) 23 (76.7%)

Methods

The study concluded targeted enrollment of 30 poorly adherent adults with 

Type 1 or 2 BD, mean age 49.47 (SD 9.28), 13 women (43.3%), 17 African-

American (56.7%).  All patients received monthly LAI and continued non-

antipsychotic foundational BD medications prescribed at study baseline 

(lithium, anticonvulsant mood stabilizer, antidepressant drug). Adherence 

was assessed using LAI injection frequency (LAIF) with a patient counted 

as 100% adherent if LAI was administered within 7 days of when it was 

scheduled to be administered.  Self-reported adherence was assessed 

using past month medication-taking on the Tablets Routine Questionnaire 

(TRQ), deriving an average TRQ (proportion of days with missed doses) for 

individuals on more than 1 foundational BD drug. Adherence attitudes were 

assessed with the 10-item Drug Attitude Inventory (DAI).  We assessed the 

correlations between total endpoint BPRS scores and single adherence 

measures (LAIF, TRQ, DAI) as well as in combination (BPRS and 2 

adherence measures, BPRS and 3 adherence measures). 
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Aims

Poor medication adherence in bipolar disorder (BD) is associated with poor 

outcomes. However, assessing adherence in BD is challenging given that 

patients are often on multiple medications, may under-report suboptimal 

adherence and adherence may fluctuate over time. While there is not 

always a clear association between adherence and treatment response, 

evaluating the relationship between BD symptoms and differing methods of 

adherence evaluation may help to operationalize a strategy for adherence 

assessment that has practical relevance. This analysis, from an on-going 

prospective, 6-month trial of long-acting injectable antipsychotic (LAI in the 

form of Abilify Maintena) + a customized adherence enhancement 

intervention assessed correlations between BD symptoms as measured with 

the Brief Psychiatric Rating Scale (BPRS) and combinations of different 

methods of adherence monitoring. 
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Conclusions
• Assessing adherence in BD can be challenging 

• Using multiple sources of information, including attitudinal measures, 

may help better understand the trajectory of clinical outcomes among 

patients participating in clinical trials 

Table 1: Associations between the 3 adherence measures and BD symptoms

Correlations with BPRS

r2 F-value df
Standardized 

Coefficients
P-value

LAIF 0.088a 2.73 29 0.30 0.110

TRQ 0.043a 1.16 27 -0.21 0.291

DAI 0.256a 6.68 21 -0.51 0.016

LAIF + TRQ 0.131b 1.88 27 0.30, -0.18 0.173

LAIF + DAI 0.284b 3.78 21 0.18, -0.47 0.042

TRQ + DAI 0.297b 3.60 19 -0.13, -0.47 0.0498

LAIF + TRQ + DAI 0.327b 2.59 19 0.18, -0.12, -0.43 0.089

Results
In addition to LAI, patients were on an average of 1.43 (SD 0.77) oral BD 

medications including lithium (N=3/10%), anticonvulsant mood stabilizer 

(N=12/40%) and antidepressant (N=14/47%). Average past-month TRQ was 

25.34 (SD 16.87), while average DAI was 8.71 (SD 1.08) and average LAIF 

was 0.99 (SD 0.02).  From baseline to endpoint (last available BPRS score), 

mean BPRS decreased by 7.97, SD 8.41.  Percent of the variance of BPRS 

explained by average LAIF, TRQ, and DAI was 8.9% (model p=0.110), 4.3% 

(model p=0.643), and 25.6% (model p=0.010), respectively. Percent of the 

variance of BPRS explained by 2 methods of adherence assessment ranged 

from 13.1% (model p=0.173) to 29.7% (model p=0.009).  Percent of the 

variance of BPRS explained by 3 methods of adherence measure was 32.7% 

(model p=0.089). The standardized coefficients for DAI were -0.47, -0.47, and -

0.43 in the LAIF + DAI, TRQ + DAI, and LAIF + TRQ + DAI models, which 

exceeds the standardized coefficient values for any other assessment method. 

Methodological Question Being Addressed: Does collecting data on 

medication adherence from multiple sources provide information that 

might help interpret the trajectory of drug response in bipolar clinical 

trials?

Measures:
Adherence behaviors: 

Oral psychotropic drug: Tablet Routines Questionnaire (TRQ) which 

evaluates “missed” drug in the last week and last month as identified by 

patient self-report (Peet 1991, Scott 2002)

Long-acting injectable antipsychotic drug frequency (LAIF): counted as 

“adherent” if administered within 7 days of when it is scheduled to be 

administered). 

Adherence Attitudes:  The 10-item Drug Attitude Inventory (DAI) (Awad

1993).

BD Symptoms: Brief Psychiatric Rating Scale (BPRS) (Overall 1962)

Data Analysis Strategy:

We assessed the correlations between total endpoint BPRS scores and 

single adherence measures (LAIF, TRQ, DAI) as well as in combination 

(BPRS and 2 adherence measures, BPRS and 3 adherence measures). 

LAIF, TRQ and DAI were all assessed as continuous measures. Coefficients 

of determination were generated for single variable comparisons, and 

multiple coefficients of determination were generated for multiple variable 

comparisons using linear regression and multiple linear regression 

respectively.  F scores and p-values were obtained from the regression 

models as indicators of goodness of fit. Standardized coefficients from the 

multiple linear regressions were assessed to determine adherence 

measures’ individual contribution to the outcome. 

Key Inclusion Criteria: 
1. Individuals age 18 and older with BD Type 1 or 2 as confirmed by the Mini 

International Psychiatric Inventory (MINI). 

2. Known to have medication treatment adherence problems as identified   by 

the Treatment Routines Questionnaire  (TRQ, 20% or more missed 

medications in past week or past month)

3. Screening BPRS score of ≥ 36

Because a focus of the study was engaging poorly adherent patients, there 

were limited exclusion criteria with only individuals who were unwilling/unable 

to take study drug, those with substance dependence, unstable medical 

illness, or known treatment resistance excluded.


