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Abstract

Introduction: Medication nonadherence is a prevalent and significant public health issue in the United States,
particularly among patients with psychiatric disorders. Blister packaging medications is one of the most widely
recognized and validated strategies for enhancing medication adherence. Given the paramount importance of
adherence in psychiatry and the demonstrated effectiveness of blister packaging in chronic disorders, it is
imperative to evaluate its effect in this context.

Methods: A systematic literature review was conducted in PubMed and Google Scholar in May 2024 to identify
relevant studies assessing the effect of blister packaging on medication adherence, health outcomes, and health
care costs in psychiatry. Studies were included if they provided quantitative data on the effects of blister
packaging on medication adherence in psychiatry. A meta-analysis was not performed due to differences in
definitions of adherence in the included studies.

Results: The review included 3 clinical studies and 1 cost-utility analysis (CUA). All 3 clinical studies
demonstrated that blister packaging improved medication adherence rates. However, minimal data was available
regarding its effect on clinical or patient-reported outcomes. The CUA found that blister packaging was
dominant (less costly and more effective) compared with standard vial packaging.

Discussion: The evidence presented in this review substantiates the positive effect for blister packaging in a
psychiatric population. Nevertheless, due to the limited scope and size of the studies reviewed, further research
with larger sample sizes is needed to fully assess the broader effect of blister packaging on clinical outcomes and
health care costs within psychiatry.

Keywords: behavioral health, mental health, blister packaging, medication adherence packaging, adherence,
compliance, health outcomes
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Introduction

Medication nonadherence is a hidden epidemic in the United
States across medication classes, disease states, and patient pop-
ulations." Patients with psychiatric disorders are particularly
vulnerable to this issue. Studies indicate nonadherence rates in
these patients range from 12% to 88%.>° Nonadherence in
psychiatric disorders can stem from several factors, includ-
ing denial of the disorder,® psychiatric and cognitive fac-
tors,”®'* unwillingness to use medication,” medication side
effects,” complexity of medication regimen,'"'? patient-pro-
vider relationship,>'> demographic variables,”'* and/or
forgetfulness.>'” Patients nonadherent to their psychiatric
medications face a significantly higher risk of disease-specific
and all-cause hospitalization.*'®"* Nonadherence also corre-
lates with worse overall clinical outcomes and increased health
care costs” with 1 study finding patients nonadherent to non-
injectable atypical antipsychotics having almost $20000 more
total health care costs annually compared with those who were
adherent.”’ These findings hold true when both assessing
dichotomous definitions of adherent versus nonadherent®'
as well as differing rates of adherence (ie, <25%, 25% to
49%, 50% to 74%, 75%-+).>

Numerous strategies and initiatives aim to promote and
improve medication adherence with separate initiatives
attempting to target various root causes of the nonadher-
ence.”>?> These strategies include adherence packaging
interventions such as blister packaging or pouch packing
medications, alarm reminders, patient refill reminders,
medication therapy management, and prescriber outreach
or refill reminders. Each of these interventions shows var-
ious degrees of success in improving medication adher-
ence.”>”> To maximize success, multiple strategies and
initiatives may be undertaken concurrently to increase the
likelihood of patients becoming adherent to their medica-
tion regimens and, therefore, having higher chances of
treatment success.>”

Blister packaging medications is one of the most recognized
and widely used medication adherence-enhancing initia-
tives, consistently demonstrating success in improving
medication adherence for the last several decades across
various patient populations.”*** In cardiovascular disor-
ders, blister packaging for antihypertensives was found to
significantly increase the percentage of patients deemed
adherent (proportion of days covered >80%)>° while also
showing a significant reduction in diastolic and systolic
blood pressure.””?**” In a randomized controlled trial
(RCT) of patients with diabetes, a significant reduction in
HbA1c was seen 8 months postintervention for the patients
receiving medication in blister packaging versus “usual
containers” (—0.95 * 0.22 versus —0.15 * 0.25, P =
.026).”® Whereas blister packaging has effectively improved
adherence in chronic maintenance medications, psychiatric
medications present unique challenges due to diverse

clinical and demographic factors that may lead to patients not
starting or continuing their medications. Additionally, reasons
for nonadherence for psychiatric disorders differ from those for
cardiovascular and endocrinology diseases.* !> These challenges
highlight the need for a thorough evaluation of blister packag-
ing’s effect specifically within the context of psychiatry. There-
fore, a systematic literature review was conducted to evaluate
the documented effect of blister packaging medications on
medication adherence in psychiatry. This review aims to pro-
vide clearer insights and potentially inform future interventions
to enhance adherence in this vulnerable population.

Methods

Search Strategy

A systematic literature review (SLR) was conducted in
PubMed/Medline and Google Scholar in May 2024. This
review aimed to identify the published literature assessing
the effect of blister packaging medications in psychiatric
settings and the effect on medication adherence, health out-
comes, and health care costs. The search strategy is avail-
able in Table 1. The SLR was performed according to
industry standards and best practices®*' and was reported
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines.***> A review of
citations was also conducted to identify studies that may
not have been indexed in the search databases but met the
inclusion criteria.***’

Study Selection

Studies were included if they were published in English and
assessed the effect of blister packaging medications on
medication adherence in psychiatric disorders. A wide
array of psychiatric disorders was evaluated to be as inclu-
sive as possible in assessing the potential effect. Published
conference abstracts were included if the abstract contained
enough information regarding the study methodology to
determine if the interventions of interest in the studies
were conducted appropriately and/or if there was a confer-
ence poster that went along with the published abstract
that provided this information. Exclusion criteria consisted
of studies that did not quantitatively assess the effect of
blister packaging medications on medication adherence in
psychiatric disorders, including editorials, letters to the edi-
tor, SLRs, and qualitative analyses. Whereas SLRs were not
included in the review, SLRs identified during the search
process were included in the full-text review of citations to
identify additional studies that may have met the inclusion
criteria but were not found in the original search. Addition-
ally, if studies assessed the effect of blister packaging on
medication adherence across multiple disorders or disease
states, results would have to be stratified by patient sub-
groups to show the effect directly on those with psychiatric
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TABLE 1: Search strategies

PubMed/Medline Search

PubMed

Search Terminology Hits

1

(“Pill container” OR “Pill containers” OR “Medication Container” OR “Medication Containers” OR
“Blister packing” OR “blister packaging” OR “blister-packing” OR “blister-packaging” OR “blister
pack” OR “blister-pack” OR “calendar packing” OR “calendar packaging” OR “calendar-packing”
OR “calendar-packaging” OR “calendar pack” OR “calendar-pack” OR “pouch packing” OR
“pouch packaging” OR “pouch-packing” OR “pouch-packaging” OR “pouch pack” OR “pouch-
pack” OR “booklet packing” OR “booklet packaging” OR “booklet-packing” OR “booklet-
packaging” OR “booklet pack” OR “booklet-pack” OR “medication blister” OR “drug blister” OR
“Unit-of-use” OR “Unit of use”)

(“Depression” OR “antidepressants” OR “anti-depressants” OR “antidepressant” OR “anti-
depressant” OR “behavioral health” OR “mental health” Or “anti-psychotics” OR “anti-psychotic”
OR “antipsychotics” OR “antipsychotic” OR “major depressive disorder” OR “major-depressive-
disorder” OR “MDD” OR “psychiatric” OR “psychology” OR “psychological” OR “schizophrenic”
OR “schizophrenia” OR “bipolar” OR “anxiety” OR “obsessive compulsive disorder” OR “OCD”
OR “anxiolytics” OR “mania” OR “panic disorder” OR “psychosis” OR “selective serotonin
reuptake inhibitors” OR “selective serotonin reuptake inhibitor” OR “SSRI” OR “SSRIs” OR
“serotonin and norepinephrine reuptake inhibitors” OR “serotonin and norepinephrine reuptake
inhibitor” OR “serotonin-norepinephrine reuptake inhibitors” OR “serotonin-norepinephrine
reuptake inhibitor” OR “SNRI” OR “T'CA” OR “TCAs” OR “monoamine oxidase inhibitor” OR
“monoamine oxidase inhibitors” OR “MAOI” OR “MAOIs” OR “benzodiazepines” OR
“benzodiazepine” OR “Opioid use disorder” OR “OUD” OR “opioid-use disorder” OR
“alcoholism” OR “alcohol use disorder” OR “AUD” OR “alcohol-use disorder” OR “MAT” OR
“MOUD” OR “medication assisted therapy” OR “medication-assisted therapy” OR “Medications
for opioid use disorder” OR “detoxification” OR “SUD” OR “substance use disorder”)

(“Adherent” OR “adherence” OR “nonadherent” OR “nonadherence” OR “compliance” OR
“compliant” OR “noncompliance” OR “noncompliant” OR “persistent” OR “persistence” OR

5664

2892974

877283

“nonpersistent” OR “nonpersistence”)
4 1 AND 2 AND 3

74

Google Scholar Search

Google Scholar

Search Terminology Hits

1 “Pill container” OR “Blister packing” OR “blister pack” OR “calendar packing” OR “unit-of-use”

2 “behavioral health” OR “mental health” OR psychiatric OR schizophrenia OR depression OR anxiety
3 Adherent OR adherence OR nonadherent OR nonadherence
4

1 AND 2 AND 3

13900
5650000
3410000

2210

disorders. After removing duplicates, a review of titles and
then abstracts was conducted by 2 reviewers. Full-text
reviews were then conducted of articles that passed the title
and abstract screening phases. If applicable, conflicting
decisions of inclusion or exclusion were to be resolved by a
third author reviewing the article and making the final
decision.

Data Abstraction

One reviewer conducted the data abstraction with a sepa-
rate reviewer validating the abstraction. Data abstraction
included title, first author, year of publication, study
objective, study design, intervention, setting, reference
period, statistical analyses, study outcomes, results, and
key limitations. Quality assessment of the studies was con-
ducted by 2 reviewers using the US Preventative Services
Task Force Quality Assessment for randomized controlled
trials and observational studies,”® and The Economic
Evaluation Bias Checklist for risk of bias in economic

analyses.”” The objective of this review was to evaluate
existing data on the effect of blister packaging on medica-
tion adherence, health outcomes, health care resource uti-
lization (HCRU), and health care costs in psychiatry. A
meta-analysis was not feasible due to the included studies
assessing medication adherence differently, not allowing
for a quantitative assessment.

Results

The PubMed/Medline search returned 74 articles, whereas
the Google Scholar Search yielded 2210 hits. After remov-
ing duplicates, 2251 articles and papers underwent review
with 2145 removed due to nonrelevant titles (Figure). Of
these, 106 abstracts were reviewed, and 31 underwent full-
text reviews. In total, 5 articles met our inclusion criteria
and were included in the review.”*>* One article was iden-
tified in the PubMed/Medline search,” and 4 were identi-
fied in Google Scholar’®**** with 3 of the Google Scholar
articles not being indexed in PubMed.”>*>**> No additional
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PubMed/Medline
Search Results:

Google Scholar
Search Results:

N=74 N=2,210
Duplicates:
N=33
Total Unique
Search Results:
N=2,251

Non-Relevant Titles:
N=2,145

Abstract Reviews:
N= 106

Abstracts Not Meeting
Inclusion Criteria:
N=75

Full-Text Reviews:
N=31

Full-Texts Not Meeting
Inclusion Criteria:
N=26

Included Articles
Identified from
Search Databases:

N=5
Articles Identified in
Review of Citations to
be Included in Review:
N=0
Total Articles

Included in Systematic
Literature Review:
N=5

FIGURE: Flowchart of studies identified during the sys-
tematic literature review

articles were identified in the review of citations. Three of
the articles centered around 1 pragmatic randomized con-
trolled trial (pRCT) (Table 2).°°>* Two of these articles
described the study methodology and results: 1 being a
peer-reviewed journal article and the other a published
final government report providing additional methodologi-
cal details and results.””>" The remaining article was a cost-
utility analysis (CUA) using data from the pRCT assessing
whether blister packaging medications for patients with
psychiatric disorders is cost-effective.”®> The remaining 2
articles were studies that evaluated the effect of interven-
tions to improve medication adherence in patients with
psychiatric disorders with blister packaging or calendar
packing medications as a part of the intervention.”>>* The
quality assessment rated the 3 clinical studies as fair quality,
and the risk of bias assessment for the CUA found its risk
of bias to be low. The following studies provide detailed
insights into how blister packaging affects adherence and
outcomes in psychiatric care alongside the pharmacoeco-
nomic evaluation.

Clinical Study 1 and Government Report:
Veteran Affairs Medication Adherence and
Symptom Distress Assessment pRCT

A pRCT was conducted at a Veterans Affairs (VA) Medi-
cal Center in Colorado, including patients 18 to 89 years
of age with a diagnosis of major affective disorder, post-
traumatic stress disorder (PTSD), schizophrenia, or a
combination of these disorders actively receiving at least 1
medication from the hospital pharmacy.’”! Patients were
randomly assigned to receive either all of their prescribed
medications in blister packages (n = 120) or all of their pre-
scribed medications in pill bottles (n = 123) with a follow-up
period of 12 months.’>*' The mean age was 54 years in both
treatment groups with 83% in the blister packaging group
being male, whereas 91% were male in the control group.”

The mean number of medications taken at enrollment was 8.4
(+SD 5.4).°" The patient population consisted of 67% of
patients with major affective disorder, 55% with PTSD, 38%
with substance use, 37% with alcohol use, and 23% with bipolar
disorder.”" At 1-year follow-up, patients receiving blister pack-
aged medications were 59% closer to perfect adherence (95%
CL 6.6% to 112.2%) compared with those that received the pill
bottles with perfect adherence being defined in the study as
100% adherence during the assessed time frame.”>>' When
assessing adherence change from the 1-month to 12-month fol-
low-up, patients with blister packages improved their adher-
ence by 28.8%, whereas patients with pill bottles saw a decrease
in adherence by 36.6% (difference in change: 65.4%, 95% CI:
5.7 to 126.1).°>" Assessing the effect of blister packaging on
symptom distress (assessed by the Outcome Question-
naire), they found statistically significant improvements
from month 1 to month 3 (difference in change 2.89,
95% CI: 0.412 to 5.52) and month 1 to month 6 (differ-
ence in change 5.77, 95% CI: 0.552 to 11.29), but these
results were not deemed to be clinically significant.
Nonsignificant improvements were seen from months 1
to 9 and months 1 to 12.°%

Cost-Utility Analysis: Economic Evaluation of
Blister Packaging in Psychiatry

Following the publication of the abovementioned pRCT, a
CUA was conducted of this trial to assess the potential
cost-effectiveness of blister packaging medications for
patients with serious psychiatric disorders.’® This CUA was
conducted from the perspective of the Veterans Health
Affairs (VHA), using a 12-month time horizon. The clinical
inputs in the model were informed from the results of the
abovementioned pRCT, whereas the costs were respective
of costs incurred by the VHA. The main outcome was the
incremental cost-effectiveness ratio (ICER) assessing the
cost per quality adjusted life year (QALY).”> QALYs were
calculated from estimated utilities from participant-com-
pleted 36-item Short Form Health Survey.”> The mean
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cumulative QALYs were numerically higher but not statis-
tically different in the blister packaging group compared
with the pill bottle group (0.591 versus 0.580; incremental
difference: 0.011, 95% CI: —0.008 to 0.031).>* Additionally,
the mean cumulative costs were lower in the blister pack
group than in the pill bottle group ($28 591 versus $30 732;
difference: —$2140, 95% CI: —$9053 to $4773).°> When
calculating the ICER, blister packaging fell into quadrant 2
of the cost-effectiveness plane and was dominant (more
effective, less costly); however, the results were not statisti-
cally significant as the probabilistic sensitivity analysis
showed less than 75% of the simulations fell into quadrant
2.°% According to the acceptability curves, blister packaging
had a 77.5% chance of being cost-effective at a $50 000/
QALY willingness-to-pay (WTP) threshold and an 87.8%
chance of being cost-effective at a $300000/QALY WTP
threshold.”® This was likely due to the marginal differ-
ences in both costs and effectiveness of blister packaging
compared with the usual care arm. Whereas, in the base
case, the results were dominant due to potential varia-
tion shown in the probabilistic sensitivity analysis, the
results could enter quadrant 1 and exceed WTP in some
scenarios.

Clinical Study 2: Blister Packaging Intervention
Quasi-Experimental Study in Malaysia

A quasi-experimental study was conducted at the Psychiatric
Clinic Hospital Melaka in Malaysia to assess the effect of a
medications-unit-of-dose intervention on medication adher-
ence in patients with schizophrenia.”® Patients were included if
they were 18 to 60 years old, had stable schizophrenia (accord-
ing to the Diagnostic and Statistical Manual of Mental Disor-
ders, fourth edition), and started their oral antipsychotic
medication regimen at least 4 weeks before the study com-
menced.” Patients were alternately placed into 2 groups in
order of recruitment: the intervention group, which received
medications packaged in a unit-of-dose booklet (blister pack-
age) that included a patient medication summary and refill
reminder (n = 27), and the control group in which patients
received usual care defined as standard communication and
counseling (n = 33).®> No information was provided as to the
medication dispensing method of the control group, other than
it was “usual care.”> There were some demographical differ-
ences between the 2 treatment groups with a mean age of
36.9 years for the intervention group and 41.5 years for the
control, 41% male in the intervention group and 73% in the
control group, and 82% were single in the intervention group
and 61% in the control group.” However, there were minimal
differences in baseline clinical information with the duration of
illness being 13.0 years (SD: 9.1) versus 12.5 years (SD: 10.6)
and 55.6% versus 57.6% of patients on 1 medication between
the intervention and the control groups, resepectively.” After
adjusting for baseline characteristics, the intervention group
had a significantly higher pill count percentage at baseline than

the control group (93.2%, 95% CI: 89.8t0 94.3 versus 87.9%,
95% CI: 84.9 to 90.9), which continued to be present through-
out month 3 (97.5%, 95% CI: 93.5 to 101.5 versus 89.5%, 95%
CI: 85.9 to 93.1) and month 5 (100.2%, 95% CI: 97.9 to 102.5
versus 92.3%, 95% CI: 90.2 to 94.4).> Pill count percentage was
calculated as the (number of dosage units dispensed minus the
number of dosage units remaining) divided by (the prescribed
number of dosage units per day multiplied by the number of
days between visits), all multiplied by 100%.>> Compared with
baseline, the intervention group saw significant improvements
in pill count percentages from baseline (defined as adjusted
mean difference) at 3 months (—4.3, 95% CI: —8.2 to —0.4)
and at 5 months (—7.6, 95% CI: —11.2 to —4.0), whereas there
was no significant improvement in the control group at
3 months (—1.5, 95% CI: —7.7 to 4.6) or 5 months (—3.8, —8.2
to 0.7).>> The intervention group also saw significant improve-
ments (defined as adjusted mean difference) in the Medication
Adherence Rating Scale score from baseline at 3 months (—0.7,
95% CI: —1.3 to —0.1) and at 5 months (—0.7, —1.4 to —0.0),
whereas there was no significant difference in the control group
seen at 3 months (—0.1, 95% CI: —0.6 to 0.4) or at 5 months
(02,95% CI: —0.3 t0 0.7).%°

Clinical Study 3: Veteran Affairs Pharmacy-
Based Intervention RCT

An RCT was conducted among VA patients with serious
psychiatric disorders to assess the effect of a pharmacy-
based intervention titled Meds-Help on antipsychotic med-
ication adherence and other clinical outcomes.”* Patients
were included if they had at least 2 outpatient mental health
visits in the past 12 months; had a clinical diagnosis of
schizophrenia, schizoaffective disorder, or bipolar disorder;
had a long-term antipsychotic treatment plan; and were
nonadherent to antipsychotic medications (adherence
defined as medication possession ratio (MPR) <80% in the
prior 12 months) with 118 patients included in the study.>*
Patients were randomized to the usual care group or Meds-
Help.”* The Meds-Help intervention consisted of 4 parts:
unit-of-use blister packaging all of the patient’s medica-
tions (for psychiatric disorders as well as general disorders),
an education session for medication and packaging, refill
reminders that were mailed out to patients 2 weeks prior to
their scheduled refill date, and notification to the patient’s
prescribing clinician when the patient did not refill the
antipsychotic medication 7 to 10 days past the expected fill
date.”* No information was provided to describe how med-
ications were dispensed and packaged for patients in the
usual care group.”* The patient population consisted of
96.6% men and a mean age of 50 years old, and 66.9% of
patients had schizophrenia, 33.1% had bipolar disorder,
and 30.5% had substance use.”* Whereas MPR was similar
at baseline between the intervention and control groups
(MPR: 54% versus 55%, P = .7676), the intervention group
had significantly higher adherence at 6 months (MPR: 91%
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versus 64%, P < .0001) and at 12 months (MPR: 86% ver-
sus 62%, P < .001).* A composite adherence measure
(CAM) was also assessed. Patients were deemed adherent
with the CAM if (1) MPR > 0.8, (2) patients reported they
either “always” took their antipsychotic medications or
only missed their dose “a couple of times,” and (3) their
blood test indicated the presence of some antipsychotic
medication. For CAM, the intervention group saw signifi-
cantly higher adherence at 6 months (50.0% versus 17.0%,
P = .0003) and nonsignificantly higher adherence at
12 months (34.0% versus 17.7%, P = .06).°* In multivari-
able linear regression analyses, the only variables associated
with statistically significant improvements in MPR (seen at
both 6 and 12 months) were baseline MPR (f at 6 months:
0.67, P < .0001; B at 12 months: 0.53, P = .0009) and the inter-
vention received (Meds-Help versus usual care) (B at 6 months:
0.28, P < .0001; B at 12 months: 0.26, P < .0001).>* There
were no significant differences between the 2 groups on the
Positive and Negative Symptoms Scale, Quality of Well-Being
Scale, or Client Satisfaction Questionnaire.”

Discussion

This review identified 3 clinical studies and 1 CUA assess-
ing the effect of blister packaging medications in psychiat-
ric settings.’*>* All 3 of the clinical studies showed that
blister packaging significantly increased rates of medication
adherence compared with standard medication filling,”*>">*>*
whereas the economic analysis found blister packaging medica-
tions to be cost-saving in the base case although the results
were not statistically significant.> Minimal results were
identified related to the effect that blister packaging has
on clinical outcomes and/or quality of life. The identified
studies collectively show that blister packaging medica-
tions in psychiatry is an intervention that is effective at
helping to promote and improve medication adherence;
however, more data is needed to assess its effect on clini-
cal outcomes for patients.

The significance of medication adherence in psychiatry
cannot be overstated as treatment success is closely linked
to adherence. For instance, an analysis of commercial
claims data from 2000 to 2006 of patients hospitalized with
bipolar disorder and prescribed an antipsychotic within
14 days of discharge found that patients with an MPR of at
least 75% had a significantly lower risk of all-cause rehospi-
talization (odds ratio [OR]: 0.730, 95% CI: 0.580 to 0.919)
and a significantly lower risk of a mental health-related
rehospitalization (OR: 0.759, 95% CI: 0.603 to 0.955).* An
analysis of Truven Health Analytics MarketScan Medicare
databases from January 2005 to September 2010 of patients
65 years or older with schizophrenia found that patients
with high adherence (MPR > 70%) had significantly lower
rates of all-cause hospitalizations (0.68 versus 0.44, P =
.015) and relapse-specific hospitalizations (0.22 versus 0.11,

P = .028)."” A claims analysis of the Truven Health Mar-
ketscan Research database was conducted of commercially
insured patients initiating buprenorphine/naloxone for the
treatment of opioid use disorder (OUD) revealed that
patients who were adherent to treatment (proportion of
days covered of at least 80%) had significantly lower
adjusted odds of all-cause and OUD-specific health care
events (adjusted OR [aOR]: 0.62, 95% CI: 0.52 to 0.74;
aOR: 0.44, 95% CI: 0.31 to 0.63, respectively) as well as sig-
nificantly lower mean per-patient per-month inpatient
costs ($334.59 versus $759.10, P < .001) and outpatient
costs ($627.11 versus $1189.85, P < .001).>>

Medication adherence in patients with psychiatric disor-
ders has historically been lower than other chronic disor-
ders with adherence rates reported in the literature ranging
from 12% to 88%.”° Whereas blister packaging cannot
address all potential reasons for medication nonadherence,
it may be able to aid in ensuring proper medication intake
and mitigating forgetfulness. Although it may not benefit
every patient, its potential to assist some patients merits
further consideration. As the studies included in this review
show, blister packaging significantly improved various
dimensions of medication adherence,”"**** supporting
its potential utility in this population.

Blister packaging has historically been an effective option
for promoting medication adherence across a variety of
chronic disorders.> Effectiveness is also seen across a com-
posite group of patients with various chronic disorders. In
a retrospective pre/post study of patients in Alaska, MPR
increased from 67.4% (SD: 18.2) to 86.0% (SD: 17.1) (P =
.000117) after implementing blister packaging of patients’
medications.”” This patient population included 10.3% of
patients prescribed psychologic/neurologic medications
along with 16.0% prescribed antihypertensives, 13.1% pre-
scribed antidiabetics, and 6.4% prescribed medications for
hyperlipidemia among others.”” Whereas this literature
review did not find any studies that measured the effect of
blister packaging on clinical outcomes, all of the studies iden-
tified did show improvements in adherence rates.’*>"***
Although medication adherence is only a surrogate outcome
to specified clinical outcomes, there are validated quality
measures, including Healthcare Effectiveness Data and Infor-
mation Set measures that assess medication adherence rates
for antidepressants and antipsychotics,”® ®” along with several
research studies linking treatment adherence to clinical suc-

cess. k1622

Whereas the studies identified in this review only assessed
increases in medication adherence from blister packaging
medications, they included only certain psychiatric disor-
ders. Across the 3 clinical studies, the disease states speci-
fied in the studies’ inclusion criteria included PTSD,
schizophrenia, major affective disorder, schizoaffective
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disorder, or bipolar disorder.”>>"*>** Although there is
some variety of the assessed psychiatric disorders, it does
not cover the entire breadth of psychiatry. Disorders not
assessed include depression, anxiety disorders, substance
use disorders, and borderline personality disorder among
many others. Due to the clinical differences of the varying
disease states in psychiatry, it is uncertain what the poten-
tial effect of blister packaging would have on medication
adherence without being directly assessed. However, the
fact that the 3 clinical studies identified in this space
included several different clinical disorders helps to add
promise to its use across psychiatry. Additionally, the
included studies assessed a small number of patients rang-
ing from 27 to 120 patients in the blister packaging inter-
vention group or 60 to 243 total patients assessed in the
study.”>>"*>* Whereas the number of patients in the study
was sufficient to detect statistical differences, larger sized
studies are needed.

Although none of the clinical studies assessed economic
outcomes, 1 included study was a CUA attempting to mea-
sure the cost-effectiveness of blister packaging psychiatric
medications using clinical data from the VA pRCT study.”
Using a 1-year time horizon from the VHA perspective,
they found that blister packaging fell into quadrant 2 of the
cost-effectiveness plane and was dominant (more effective,
less costly) with the results approaching but failing to be
statistically significant. Costs included in the analysis were
costs of blister packaging materials and labor time to fill
the materials as well as drug and medical costs. A difficulty
in interpreting CUA for nonpharmacologic agents is that,
when the agent of interest falls in either quadrant 1 (more
costly, more effective) or quadrant 3 (less costly, less effec-
tive) of the cost-effectiveness plane, it is difficult to deter-
mine what is considered cost-effective as there are no
clearly established WTP thresholds. Whereas well-estab-
lished WTP in the United States for medications are any-
where from $50 000/QALY to $150 000/QALY,*'®* there is
no threshold for nonpharmacologic interventions with the
results difficult to interpret for respective stakeholders.
Although this CUA base-case result was cost saving and fell
in quadrant 2, the results were not statistically significant.
Overall, there were small differences in mean QALYs with
0.59 for the blister package group compared with 0.58 for
the usual group along with small differences in cost
($28 591 versus $30732).* Even though this CUA is lim-
ited in its findings, it provides some data showing the eco-
nomic effect of blister packaging with more research
needed in this area. No CUA/cost-effectiveness analyses
were identified in the literature that assessed the potential
cost-effectiveness of blister packaging in other chronic
disease states. As a result, it is difficult to compare how
cost-effective blister packaging is in the psychiatric space
compared with other disorders.

Whereas the evidence demonstrating the effectiveness of
blister packaging found in this space is promising, further
studies and research are needed to add more certainty and
generalizability to these findings. Studies such as RCTs,
pRCTs, and pre-post observational trials conducted in large
institutions and/or clinical practices assessing a variety of
patients with a large sample size would be recommended.
Additionally, further research should investigate the effect
of blister packaging in psychiatric disorders not yet studied,
including but not limited to anxiety disorders and substance
use disorder. Research should also encompass various stages
of disease progression and include demographically diverse
populations to allow for stratification and subgroup analyses.
These analyses may help identify treatment groups that
could benefit from this intervention more so than others.
Studies should aim to assess not only the effect on medica-
tion adherence definitions, but also the effect on treatment
success, disease status, specific clinical endpoints, HCRU,
and health care costs. In addition to more clinical studies,
there is a need for more economic analyses demonstrating
the financial effect of blister packaging in psychiatry. These
financial analyses could significantly influence the adoption
and use of this intervention, specifically if it is shown to have
a positive return on investment and/or is found to be cost-
effective.

There are several limitations with this review in addition to
those already discussed. First, the review was both targeted
and systematic, which allows for the possibility of inadver-
tently omitting studies that met the inclusion criteria but
were not indexed in the assessed databases. Nevertheless,
the review of 2 different databases and the citation review
of all full texts should help to minimize this risk. Another
limitation, as previously mentioned, is that only 3 clinical
studies were included in this review, and they were small in
scale, limiting the potential generalizability of the results.
Medication adherence is effectively a surrogate outcome,
and although literature shows correlations between medi-
cation adherence and improved health outcomes and
reduced health care costs, it remains uncertain whether
blister packaging these medications will ultimately affect
health outcomes and treatment success in this specific
setting.

Three clinical studies were identified that assessed the effect
of blister packaging medications in psychiatry, all demon-
strating that blister packaging improved medication adher-
ence. Additionally, 1 economic analysis showed that blister
packaging psychiatric medications was both less costly and
more effective. The evidence presented in this review sup-
ports the positive effect for blister packaging in a psychiatric
population. Although the studies were limited in number
and scale, further research with larger study sizes is needed
to comprehensively assess the effect of blister packaging
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medications in psychiatry, including their effects on clinical
outcomes and health care costs.
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