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T he Veterans Health Administration (VA) pro-
motes dispensing 90-day-supply prescriptions for 
chronic medications via a centralized mail order 

pharmacy.1 Studies that directly evaluated the effect of pre-
scription size on adherence suggest that an increase in the 
amount of medication dispensed could positively influence 
medication adherence.2,3 Mail order pharmacies can also 
reduce total pharmacy costs by reducing dispensing costs 
through optimized efficiency and quality practices.1,4 How-
ever, dispensing high-cost agents as a 90-day supply runs 
the risk of high levels of wastage, particularly in patient 
populations not stabilized on therapy, such as new starts. 

There are no formal studies on the amount of drugs 
wasted, but drug amnesty schemes, in which patients are in-
vited to dispose of unused medicines at their local pharma-
cy, have demonstrated that up to 20% of medicines returned 
are unopened.5 Furthermore, studies have suggested that if 
all returned medicines were limited to a 28-day supply, then 
wastage would be reduced by one-third.6 Additionally, the 
amount of a drug wasted also depends on how frequently 
physicians make changes to patients’ drug therapy and the 
quantity of a drug patients have on hand when the changes 
are made. It is clear that dispensing smaller quantities, such 
as a 30-day supply, can reduce the quantity of medication 
wasted if a switch in drug therapy is made.7

Federal supply schedule pricing of aripiprazole (Abilify) 
ranges from $10 to $15 per tablet, resulting in an average 
cost greater than $1000 per 90-day supply.8 A recent internal 
review at the Veterans Affairs San Diego Healthcare System 
(VASDHS) reported that approximately 60% of aripiprazole 
prescriptions were dispensed as a 90-day supply and ac-
counted for 90% of tablets used.

The purpose of this study was to analyze VASDHS pa-
tients receiving aripiprazole to assess medication adherence 
and refill history by comparing new starts versus continu-
ing users. These measures were thought to serve as a proxy 
for wastage. We hypothesized that patients newly started 
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ABSTRACT

Objectives
To evaluate utilization of 90-day-supply prescriptions of 
aripiprazole. 

Study Design
One year (April 1, 2011, to March 31, 2012) retrospective cohort 
study from the Veterans Affairs San Diego Healthcare System.

Methods
The primary outcome was to determine the difference in adher-
ence for new starts versus continuing users on aripiprazole, as 
determined by medication possession ratio (MPR). Secondary 
outcomes included odds of adherence and refilling at least once 
associated with being a new start. Adherence was defined as MPR 
≥0.8. Separate regression models (linear and logistic) were run 
for the entire population, as well as a subgroup analysis of 90-day 
prescription patients only.  

Results
A total of 749 patients, 328 of whom were new starts, were 
included in the analysis. Both new starts (41.2%) and continuing 
users (69.1%) had a large portion who received 90-day supplies. 
New-start patients had significantly lower MPR than continuing 
users (–0.13; 95% CI, –0.18 to –0.08). Logistic regressions showed 
that new starts also had lower odds of adherence (odds ratio 
[OR], 0.46; 95% CI, 0.33-0.65) and of refilling at least once (OR, 
0.43; 95% CI, 0.28-0.66) compared with continuing users. 

Conclusions
Patients who were continuing users of aripiprazole were more 
likely to be adherent and refill their medication. Overutilization 
of 90-day supplies of high-cost agents, particularly in new starts, 
may lead to waste. It is recommended that patients newly started 
on high-cost agents should initially be provided a 30-day-supply 
prescription until it is established that effectiveness and tolerance 
have been achieved.  
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on aripiprazole were less likely to be adherent; if so, this 
could indicate that utilizing a 90-day supply for new 
starts may be wasteful for high-cost medications such as 
aripiprazole. 

METHODS
Study Design and Patient Population

The VASDHS provides healthcare to approximately 
232,000 veterans in San Diego and Imperial Valley 
counties.9 This was a 1-year retrospective cohort study 
of veterans from the VASDHS. Patient data and patient 
refill history were retrieved from the VA computerized 
medical records database. Inclusion criteria for this 
study were limited to veterans with benefits eligibility 
at VASDHS with a prescription for aripiprazole within 
the study period (April 1, 2011, to March 31, 2012). Each 
unique patient was followed for 1 year post index date 
(defined as the date of first prescription for aripiprazole 
for each respective patient in the study's time frame). No 
patients were excluded from the analysis. New start was 
defined as no aripiprazole in the year prior to the index 
date. Patients were required to have VA eligibility for the 
entire 24-month time frame for study inclusion, and were 
considered to be in the 90-day-supply group based upon 
whether their initial prescription on the index date was 
for a 90-day supply.

Pharmacy Benefits Description
The VA has a flat medication co-payment scheme in 

which a veteran pays no more than $9 for each 30-day 
supply of medication10; for example, a 90-day supply 
prescription for aripiprazole would cost no more than $27 
for the patient. However, some patients are exempt from 
co-payments for some or all of their medications. Wheth-
er or not a veteran has a co-payment for a medication 
is dependent upon whether the condition being treated 
is related to their service time, as well as to the veteran’s 
total disability due to service (referred to as service con-
nection status).11 If the medication is for treatment of a 
disability related to their service and has been recognized 
as such by being deemed a “service-connected condition,” 
the veteran would have no co-payment for such medica-
tions. For example, if a veteran develops posttraumatic 
stress disorder (PTSD) from their service, they would pay 
no medication co-payments for any prescriptions related 
to their PTSD. In addition, if the veteran has lost at least 
50% of their earning potential due to their service (ie, be-
ing service-connected ≥50%), then the veteran is exempt 
from co-payments for all medications.

Outcomes and Independent Variables 
The primary outcome of this study was to determine 

the difference in adherence for new start versus continu-
ing users on aripiprazole, as determined by medication 
possession ratio (MPR). The MPR was calculated as the 
ratio of days the medication was  supplied in the 1-year 
post index date divided by days in the time interval (in 
this study, a denominator of 365 was utilized). Second-
ary outcomes included odds of adherence and refilling 
at least once. Adherence was defined as MPR ≥0.8. 
MPR values above 1.0 were truncated to 1.0 in order to 
prevent overestimation of adherence levels. The inde-
pendent variables controlled for in the regression models 
were: age, race, ethnicity, marital status, period of service, 
mental health disorders, outside insurance, co-payment 
status, combat veteran status, and day supply (for all-
patient groups only, not the 90-day-supply-only subgroup 
models).

Statistical Methods
Baseline characteristics, as well as an unadjusted 

analysis of outcomes, were compared between groups 
using χ2 tests for categorical data and Student's t tests 
for continuous data. Linear regression was used to 
measure the primary outcome of change in MPR for 
new start versus continuing users. For secondary 
outcome measures when the dependent variable was 
divided into a dichotomous outcome (adherent or not 
adherent; refilled or not refilled), logistic regression was 
utilized to analyze the association between new start 
versus continuing users. Separate regression models 
were run for the entire population as well as for a sub-
group of 90-day-prescription patients only. Odds ratios 
(ORs) with 95% CIs and P values were reported. All 
data analysis was performed using IBM SPSS Statistics, 
version 18.0 (SPSS Inc, Chicago, Illinois). 

RESULTS
Study Population

A total of 749 patients met inclusion criteria. At 
baseline, differences were observed between new starts 
and continuing users (Table 1). New-start aripiprazole 
patients were younger (P <.001), less likely to have out-
side insurance (P = .001), less likely to have schizophrenia 
or depression (P <.001 for both), and more likely to have 
PTSD (P = .009). The overall makeup of race, ethnicity, 
marital status, co-payment status, and period of service 
was not statistically different between groups, although 
it should be noted that the new starts had more Persian 
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reductase-inhibitors were $0.56 and $0.54, respectively.7 
The quantity of wastage was reported for the 30- and 
90-day supplies as 1.06 days and 5.33 days, respectively. 
This translated into total unnecessary costs of $5.62 and 
$3.17, respectively. 

However, drug costs have grown substantially since 
the time frame in which those analyses were conducted. 
By adopting a blanket policy of 90-day drug dispensing, 
healthcare systems may potentially invest more on opera-
tions and wastage that would exceed potential benefits. 
Therefore, a 30-day drug dispensing policy may be worth 
pursuing for specific high-cost medications. Parikh et al 
reported that a 30-day supply would be more cost-effective 
when the daily cost of a prescription exceeds $1.50 per 
day.13 Prescription costs below this threshold would benefit 
from a 90-day drug dispensing policy through the reduc-
tion of staff and mailing costs; however, this benefit would 
be eliminated with a prescription greater than $1.50 per 
day. Aripiprazole is approximately $10 to $15 per day for 
federal facilities with a potential cost saving to the health-
care system if a 30-day drug dispensing policy were in place. 

Adopting a 30-day policy would potentially reduce 
the overall costs to the healthcare system; currently, such 
decisions are typically made on a drug-by-drug basis. In 
order to help standardize guidelines for cost-effective 
medication therapy, one solution may be to define a firm 
threshold for what is considered a high-cost agent and re-
strict such medications to 30-day maximum supplies. No 
such threshold has been defined nationally for the VA 
healthcare system, with different sites or regions possibly 
having varying policies or restrictions in this regard. 

A national policy or 30-day maximum medication 
list would help to unify and standardize drug dispensing 
practices across the country. If such a practice was to be 
adopted, it would also be wise to define situations for ex-
ceptional approvals. Whether different disease states or 
specialties (eg, oncology, cardiology, psychiatry) “deserve” 
different supply restrictions is not a well-defined issue 
and would also need to be included in the discussion of 
any such policy formation.

 Adherence is affected by the medication day supply.2,3 
Proponents of the 90-day drug dispensing policy argue 
that adherence is improved with a 90-day supply, which 
is also necessary for maintaining or controlling chronic 
diseases. However, high levels of medication wastage 
may attenuate this benefit to the healthcare system if the 
patient is intolerant to the drug therapy, which results in 
increased wastage. This is especially important with high-
cost medications such as aripiprazole, which can cost 
$900 to $1350 per 90-day supply. 

Gulf War veterans (47% vs 40.1%) and fewer Vietnam 
Era veterans (29.3% vs 37.3%) compared with continuing 
users. 

Unadjusted Results
Continuing users were significantly more likely to 

receive a 90-day prescription compared with new starts 
(P <.001). However, new starts did still have a large 
population (41.2%) who received 90-day supplies (Table 
1). Continuing users had a higher rate of adherence over 
new starts, as measured by average MPR (P <.001), as 
well as number of patients adherent (P <.001). This trend 
was observed for both the entire population, as well as 
for the 90-day-supply subgroup. New starts were signifi-
cantly more likely to be poorly adherent (P <.001), as well 
as to never refill their prescription (P <.001). This trend 
was observed for both the entire population, as well as 
the 90-day-supply subgroup. Unadjusted results are sum-
marized in Table 2.

Regression Models Results
Overall, patients had significantly lower MPR associ-

ated with being a new start (–0.13; 95% CI, –0.18 to –0.08) 
in the linear regression. Logistic regressions for the entire 
patient population showed that new starts had lower 
odds of adherence (OR, 0.46; 95% CI, 0.33-0.65) and for 
refilling a prescription at least once (OR, 0.43; 95% CI, 
0.28-0.66) when compared with continuing users. The 
subgroup analysis of 90-day-prescription patients showed 
similar trends and results for all measures (Table 3). 

DISCUSSION
Patients who were new starts on aripiprazole were less 

likely to remain adherent and continue on their medica-
tion relative to patients who were continuing users. Al-
though continuing users had a higher proportion of their 
prescriptions for 90-day supply relative to patients cat-
egorized as new starts (69% vs 41%), the practice was fairly 
common for both groups. These results have important 
implications in the 90-day-supply fill policy at VASDHS. 

Some studies have reported that a 90-day-supply 
policy may reduce overall operation costs despite a high 
degree of drug wastage. Domino et al reported that a 
decrease in the supply from 100-day to 34-day supply 
resulted in an increase in dispensing fees regardless of 
a decrease in diverted wastage in the Medicaid popula-
tion from 1999 to 2000.12 Walton et al reported that the 
average prescription costs for 30- and 90-day supplies 
of hydroxymethyl glutaryl coenzyme A (HMG-CoA) 
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The relationship between adherence and increasing 
the day supply of aripiprazole will need to be examined in 
order to determine the benefits of using a 90-day drug dis-
pensing policy. From the perspective of a healthcare system 
concerned with increasing prescription costs, reducing drug 
wastage of high-cost agents is a critical goal to an already 
budget-constrained system. Determining which medica-
tions should be allowed a 90-day supply will require local 
pharmacy and therapeutics committees to analyze the pro-
jected drug wastage, operational costs, and clinical implica-
tions for their respective institutions or health systems. 

Alternatively, having an initial fill policy of 30 days to 
demonstrate tolerance may identify patients who are less 
likely to be nonadherent and wasteful with their medica-
tion. Several other studies have noted the utilization of 
14-day supplies for new starts of high-cost agents that are 
known for high rates of adverse events. One VA study 
reported dispensing an initial 14-day supply of dabiga-
tran (Pradaxa) to ensure tolerance prior to dispensing 
larger quantities.14 Other healthcare systems and phar-
macy benefits management companies have reported 
taking similar initial 14-day supply approaches with 
oral oncology agents, reporting both cost savings and 
increases in adherence.15,16 In all cases, the smaller supply 
was given in conjunction with a more intensive follow-
up process to ensure tolerance and adherence.

Limitations
There were several limitations to our analysis. First, 

this study was performed on the veteran population, 
which may limit generalizability to a nonveteran popula-
tion. The VA is an integrated system that utilizes mail 
order pharmacies that may offer advantages in terms 
of reduced dispensing and staff costs compared with 
individual community pharmacies; therefore, the costs 
associated with dispensing and staffing may not reflect 
those of the community. In addition, it is uncertain how 
adherence in a veteran population compares with the 
nonveteran population, which may or may not affect the 
external validity of our results. 

Second, our study used MPR as a measure of patient 
adherence, which is an indirect measure of patient con-
sumption of medication. True adherence would require 
direct observation of a patient consuming their medica-
tion, which is unlikely to be performed in a general set-
ting. However, McHorney et al reported that MPR was 
a good proxy for patient adherence, which reduces any 
potential issues associated with internal validity.17 

Finally, our study was an observational study, which 
was limited to measuring variables that were available in 

the chart. We were unable to determine whether income 
status or socioeconomic status would have any potential 
confounding on the adherence of these patients. As a 
result, our conclusions should be taken with the caveat 
that these variables were not controlled for. 

CONCLUSIONS
Our study reported that patients who were new starts 

on aripiprazole were less likely to be adherent and to 
refill their medication. Demonstration of tolerance to 
aripiprazole may be necessary prior to dispensing a 90-
day supply to ensure cost-effective care from a system 
perspective. It is recommended that patients newly 
started on aripiprazole or other similar high-cost agents 
should initially be provided a 30-day-supply prescription 
to determine if efficacy and safety are achieved. Once this 
has been performed, then consideration of a larger day 
supply may be given on a case-by-case basis.
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Take-Away Points
Dispensing high-cost agents to new starts as a 90-day supply can lead to excessive waste.

n	 	 Few data are currently available on this topic in the literature.

n	 	 This analysis demonstrates that new starts on aripiprazole are less likely to be ad-
herent or to refill their prescription in comparison with continuing users.

n	 	 Healthcare systems and pharmacy benefits administrators should consider limiting 
high-cost agents to a 30-day supply or less upon initiation until tolerance and effective-
ness can be established in each patient.
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n Table 1. Baseline Demographics

Characteristic
New Starts  

(n = 328)
Continuing Users 

(n = 421) P

Male, n (%) 281 (85.7) 350 (83.1) .35

Age in years (SD) 49.6 (14.3) 52.8 (11.7) <.001

Received 90-day prescription, n (%) 135 (41.2) 291 (69.1) <.001

Hispanic or Latino, n (%) 38 (11.6) 45 (10.7) .54

Co-payment required, n (%) 60 (18.3) 76 (18.1) .93

Outside insurance, n (%) 136 (41.5) 226 (53.7) .001

Race, n (%) .32

White 209 (63.7) 280 (66.5)

Black 61 (18.6) 77 (18.3)

Asian or Pacific Islander 20 (6.1) 33 (7.8)

American Indian/Alaskan Native 6 (1.8) 6 (1.4)

Unknown 32 (9.8) 25 (5.9)

Marital status, n (%) .72

Divorced/separated/widow 133 (40.5) 182 (43.2)

Married 110 (33.5) 131 (31.1)

Never married 85 (25.9) 108 (25.7)

Period of service, n (%) .17

World War II 3 (0.9) 4 (1.0)

Korean War 7 (2.1) 4 (1.0)

Post Korean War 3 (0.9) 2 (0.5)

Vietnam Era 96 (29.3) 157 (37.3)

Post Vietnam era 64 (19.5) 81 (19.2)

Persian Gulf War 154 (47.0) 169 (40.1)

Other 1 (0.3) 4 (1.0)

Mental health disorder, n (%)

Bipolar disorder 140 (42.7) 201 (47.7) .42

Schizoaffective disorder/schizophrenia 93 (28.4) 177 (42.0) <.001

Depression 175 (53.4) 308 (73.2) <.001

Posttraumatic stress disorder 170 (51.8) 178 (42.3) .009
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n Table 3. Regression Results for New Startsa 

    All Patients 90-Day Rx Patients Only

Regression Type Outcome Measure Value 95% CI P Value 95% CI P

Linear Change in MPR –0.13 –0.18 to –0.08 <.001 –0.15 –0.20 to –0.09 <.001

Logistic Odds ratio of adherenceb 0.46 0.33-0.65 <.001 0.40 0.25-0.63 <.001

Logistic Odds ratio of refilling ≥1 time 0.43 0.28-0.66 <.001 0.31 0.16-0.59 <.001

MPR indicates medication possession ratio.
aContinuing user is the reference group in all models. Variables controlled for in model: age, race, ethnicity, marital status, period of service, mental 
health disorders, outside insurance, co-payment status, day supply (for all Rx group only). 
bAdherent defined as MPR ≥0.80.

n Table 2. Unadjusted Results

Group Outcome New Starts Continuing Users  P

All patients  
(n = 749)

MPR, mean (SD) 0.55 (0.36) 0.77 (0.30) <.001

Adherent (MPR ≥0.80), n (%) 110 (33.5) 246 (58.4) <.001

Poor adherence (MPR <0.50), n (%) 177 (54.0) 109 (25.9) <.001

Never refilled, n (%) 87 (26.5) 46 (10.9) <.001

90-day Rx  
patients only  
(n = 426)

MPR, mean (SD) 0.66 (0.31) 0.83 (0.25) <.001

Adherent (MPR ≥0.80), n (%) 54 (40.0) 186 (63.9) <.001

Poor adherence (MPR <0.50), n (%) 63 (46.7) 58 (19.9) <.001

Never refilled, n (%) 35 (25.9) 25 (8.6) <.001

MPR indicates medication possession ratio.
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Box plot represents reporting of untruncated medication possession ratio data. Top and bottom of the Figure represent maximum and minimum 
values, respectively. Top and bottom of boxes represent 75th and 25th percentiles, respectively. Line within each box plot represents median value.

n Figure. Box Plot of Raw Adherence Data
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