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Abstract

The objective of this systematic review was to investigate the effectiveness of
interventions to improve medication adherence in ethnic minority populations.
Aliterature search from January 2000 to August 2012 was conducted through
PubMed/Medline, Web of Science, The Cochrane Library, and Google Scholar.
Search terms used included: medication (MeSH), adherence, medication
adherence (MeSH), compliance (MeSH), persistence, race, ethnicity, ethnic
groups (MeSH), minority, African-American, Hispanic, Latino, Asian, Pacific
Islander, and intervention. Studies which did not have 275% of the sample
population comprised of individuals of any one ethnic background were ex-
cluded, unless the authors performed sub-group analyses by race/ethnicity.
Of the 36 studies identified, 20 studies showed significant post-intervention
differences. Sample population sizes ranged from 10 to 520, with a median
of 126.5. The studies in this review were conducted with patients of mainly
African-American and Latino descent. No studies were identified which focused
onAsians, Pacific Islanders, or Native Americans. Interventions demonstrating
mixed results included motivational interviewing, reminder devices, commu-
nity health worker (CHW) delivered interventions, and pharmacist-delivered
interventions. Directly observed therapy (DOT) was a successful interven-
tion in two studies. Interventions which did not involve human contact with
patients were ineffective. In this literature review, studies varied significantly
in their methods and design as well as the populations studied. There was a
lack of congruence among studies in the way adherence was measured and
reported. No single intervention has been seen to be universally successful,
particularly for patients from ethnic minority backgrounds.
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Introduction

In 2010, prescription drugs accounted for 10% of the $2.6 tril-
lion spent on national health care. From 2009 to 2010, there
was a 1.2% increase in prescription drug expenditures.' Despite
increases in prescription drug use, medication non-adherence
presents a significant barrier to delivering appropriate health
care. The definition of adherence is “the degree to which use
of medication by the patient corresponds with the prescribed
regimen.”

The rate of non-adherence to prescription medication aver-
ages 50%, and has been estimated to range between 40% and
60% .+ As the patient’s drug regimen becomes more complex,
non-adherence increases. Patients on multiple medications are
less likely to adhere to their regimen.*® Adherence to regimens
in asymptomatic chronic conditions is especially important and
difficult for patients.’

Medication non-adherence has many implications, including
preventable disease progression,disease complications,reduced
functional ability and quality of life, and death; in contrast,
proper medication adherence is associated with lower mortal-
ity.2¢

Persons of racial and ethnic minority backgrounds face
barriers to health care parity due to social, behavioral, and
psychological issues not addressed by the Western biomedical
model.” Consequently these populations are disproportionately
affected by health care disparities. While a 2003 Institute of
Medicine report highlighted the needs of racial and ethnic
minorities, a subsequent 2008 National Healthcare Disparities
report revealed that gaps in health status persist.® Medication
adherence represents one of the barriers minority groups face
in achieving optimal health care; additionally, there are a dis-
proportionately small number of studies investigating methods
to improve medication adherence for these groups.

There is acommon misconception that medication adherence
is the sole responsibility of the patient; however, medication
adherence has multiple contributing and causative factors. The
World Health Organization outlines five interacting dimensions
affecting medication non-adherence: social/economic factors,
therapy-related factors, patient-related factors, condition-related
factors, and health system/health care team-related factors.’
Interventions should address such issues in order to positively
impact medication adherence and thereby improve patient
outcomes.

Interventions to improve medication adherence in these
groups could contribute greatly to closing the health care gap
that minorities face. The purpose of this study is to provide
a systematic review of interventions to increase medication
adherence in racial and ethnic minority populations.

Methodology

Search Strategy

Aliterature search was conducted for articles published between
January 2000 and August 2012. Databases searched included
PubMed/Medline, Web of Science, and The Cochrane Library.
Search terms used included: medication, adherence, medica-
tion adherence, compliance, persistence, race, ethnicity, ethnic
groups, minority, African-American, Hispanic, Latino, Asian,
Pacific Islander, and intervention. Abstracts were reviewed
and, when necessary, articles were read in full to assess their
relevance. References cited in included articles were reviewed
for additional articles relevant to this review. For the purpose of
thisreview the term “Latino” is used to describe individuals who
were identified as Hispanic, Latino, Mexican, or Puerto Rican.

Inclusion and Exclusion Criteria

Articles were selected for inclusion if they evaluated the im-
pact of at least one intervention on medication adherence. An
article was excluded if it was not written in English, was not
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974 articles found via initial search

!

34 articles read for full text review

'

26 articles meeting inclusion criteria

36 articles read for full text review

10 articles found via citations

Figure 1. Process Used To Identify Included Articles

conducted in the United States, did not test an intervention to
improve adherence, did not report adherence outcomes, did
not include patients with a chronic disease state, did not have
>75% of the sample population was comprised of any one ethnic
sub-group (eg,African-American, Hispanic,or Asian), failed to
report the ethnic make-up of the sample population, or failed
to address racial or ethnic disparities (ie, failed to address the
needs of ethnic minorities or failed to compare results across
races).Articles that did not have =75% of the sample population
comprised of any one ethnic sub-group were included only if
the authors performed sub-group analyses by race. One study
was excluded because it was an interim report describing study
for which the full report was given later.®®

Results

Studies and Sample Characteristics

The initial search resulted in 974 articles of which 940 were
discarded after reviewing titles and abstract. An additional
8 articles were discarded after reviewing the articles in their
entirety, resulting in 26 articles. In the process of reviewing
articles identified through the initial searches, 10 additional
articles were identified through cited references, bringing the
total to 36 articles for this review.

Of the 36 studies identified, 20 studies showed significant
post-intervention differences’ 10-15,17,19,22-23,26-28,30-32,35,37-38 41 Of
Wthh 18 interventionsm-]l,13-]5,17,I9,22-23,26-28,30,32,35,37-38,41 resulted
in a significant increase in medication adherence and two
interventions'?*! prevented a decline in medication adherence
(Table 1). Twenty-four studies were randomized controlled
trialg,1-12.14-18.20-2629-33.35.39-4042-43 o o ht used a quasi-experimental
design, 92734363844 three used a pre-experimental design,'®-1328
and one was an observational cohort study.*! Sample population

sizesranged from N =10to N =520, withamedianof N=126.5.

The majority of the studies included in this review focused
on African-American and Latino populations, although five
studies performed sub-group analyses on their results to con-
trol for ethnicity.?00333841 Twenty-five studies used sample
populations which were comprised of =75% African-Ameri-
Cans”']3-19'2]'23_24'28-34’36-37’39_40'42_44 Of thOSe 25 Studies, 13 fOund
significant post-intervention improvements in medication ad-
herence,!!"13-17:19232830-3237 B oht studies used sample populations
which were comprised of >75% Latino individuals 10:12:22:25-27:40
Five of those studies found significant post-intervention im-
provements in medication adherence.'®!>?22627 Five studies
performed sub-group analyses by race to determine the effect
of interventions on medication adherence.?0-30-35-384!

Twenty studies included in this review had sample popula-
tions comprised entirely of individuals from a single ethnic
minority background, while the rest recruited individuals of
mixed ethniC backgrounds. 8,10,12-14,18,22,25-29 31-32,36-37,39-40 43-44 Of
those 20 studies, 12 were conducted with African-Ameri-
CanSB_]4’]8’28—29’31_32'36_37'39’43_44 and elght Wlth LatirlOS.8"10"2'22’25'27'40
We originally set out to investigate interventions to improve
adherence in minority populations including African-Americans,
Latinos, Native Americans, Asians, and Pacific Islanders (in-
cluding Native Hawaiians); however no studies meeting our
criteria with sample populations representing Native Americans,
Asians, or Pacific Islanders were found.

Patients’ chronic conditions included HIV/AIDS (n=13),hy-
pertension (n=28), asthma (n=v4), tuberculosis (n=3), diabetes
(n=3),schizophrenia (n=2),dyslipidemia (n= 1), osteoporosis
(n=1),breastcancer (n=1),and end-stage renal disease (ESRD;
n=1).
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Table 1. Research on Interventions to Improve Medication Adherence in African-Americans and Latinos.

Authors Type of study Condition Population Intervention Results Adherence
(year, N) (main ethnicity) measurement
Ailinger, et al, | Pre-experimen- | Tuber-culosis | Latino immigrants at9 | Cultural intervention deliv- | Based on self-report, mean number [ Self-report
(2010, N=217) | tal clinical sites ered by 2 Spanish-speaking | of medications taken at 9 months was
nurses significantly higher in intervention vs. the
control group (157 vs 129 doses).
Andrade, et al, | RCT HIV African-Americans | Disease Management As- | Based on electronic drug exposure | Electronic
(2005, N=58) receiving care at HIV | sistance System reminder | monitoring caps, mean adherence rates | caps and self-
Clinic device plus monthly adher- | at 24 weeks were significantly higher in | report
ence counseling. the intervention group vs the control group
(80% vs 65%).
Barbamoto, etal, | RCT Diabetes Recently diagnosed [ Community health worker | Based on self-report, medication-taking | Self-report
(2009, N=189) Hispanic/Latino pa- | (CHW) cultural educa- | behavior remained unchanged in the
tients tional intervention & case | CHW group but worsened in the case
management by culturally | management and standard provider care
competent nurses groups after 10 weeks.
Bartlett, et al, | Pre-experimen- | Asthma Inner-city African- [ Nurse intervention with | Based on electronic monitors, the number | Electronic moni-
(2002, N=10) tal American children families via home visits | of children appropriately using medication | tors
weekly. was significantlyimproved after five weeks
as compared to baseline (54% vs 29%).
Bogner, et al, | RCT Diabetes, de- | Elderly African-Ameri- | Integrated care and edu- | Based on Medication Event Monitoring | Medication Event
(2010, N=58) pression can patients cation for depression and | System (MEMS), adherence was sig- | Monitoring System
diabetes. nificantly greater in intervention vs control | (MEMS)
group at 6 weeks for oral hypoglycemic
agents (62% vs 24%) and antidepressants
(62% vs 10%).
Chaisson, et al, [ RCT Tuber-culosis | African-Americanshis- | Directly observed therapy | Supervised patients were more likely than [ Dose supervision,
(2001, N=300) tory of drug abuse & peer counseling and | peers (80 vs 51) and controls (80 vs 77) | self-report,
education to take 100% of doses after six months. | electronic caps
Dilorio, et al, | RCT, pilot study | HIV African-American pa- | Motivationalinterviewswith | Based on the Antiretroviral General | Self-report
(2003, N=17) tients nurse counselor Adherence Scale, mean adherence was
not significantly greater in intervention vs.
controls (27 vs 23) at 8 weeks
Dilorio, et al, | RCT HIV African-American pa- | Motivationalinterviewswith | Based on MEMs, intervention patients [ MEMS
(2008, N=213) tients at HIV clinic nurse counselor had significantly greater adherence than
controls (65% vs 55%) at 12 months.
Feaster, et al, | RCT (mixed de- | HIV African-American | Structural Ecosystems | Individuals in the PCA (67%) had | Self-report
(2010, N=156) | sign) women Therapy (SET) to promote | significantly lower levels of medication
healthy family relation- | adherence than CC (75%) or SET (89%)
ships & Person-Centered | at 18 months as measured by self-report
Approach (PCA) improv-
ing therapist and client
relationships
Fernandez, etal, | Quasi-experi- | Hypertension | Elderly African-Ameri- [ Six group behavioral | At 14 weeks there were significant in- | Self-report
(2008, N=65) mental (pre-post canandLatinopatients | counseling sessions, with | creasesinadherenceinintervention (52%
controlled inter- two monthly maintenance | vs 24%) but not controls (58% vs 59%),
vention) sessions based on self-report.
Golin, et al, [ RCT HIV African-Americans at | Motivationalinterviewsand | Change in adherence level at 12 weeks | Pill counts, self-
(2006, N=155) infectious diseases | booster letters was not significantly better in intervention | report, and elec-
clinic vs. control group (+4.5% vs -3.8%). tronic caps
Holstad, et al, | RCT HIV African-American | Motivational interviewing | Adherence significantly decreasedinboth [ MEMS
(2011, N=207) women in groups groupsat9monthsinboth % of doses taken
and doses taken on schedule measured
by MEMS.
Hovell, et al, | RCT Tuber-culosis | Adolescent Latino | Adherence coaching: five | Adherence was measured at 9 months | Self-report, urine
(2003, N=286) patients 30-minute in person ses- | by self-reportand urine assays. Coaching | assays
sions and seven 15-minute | resulted in significant increases in adher-
phone calls. Self-esteem | ence compared with attention and usual
counseling. care groups (180 vs 155 vs 151).
Ingersoll, et al, | RCT, pilot HIV African-American pa- | Sixsessionsofmotivational | Atsecond follow-up, adherence improved | Self-report
(2011, N=54) tients with a history of | interviewing plus feedback | inbothinterventionand control groups, but

crack cocaine use

and skills building & Video
information

there were no significant between-group
differences.
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Authors Type of study Condition Population Intervention Results Adherence
(year, N) (main ethnicity) measurement
Joseph, et al, | RCT Asthma African-Americans | Four web-based educa- | Changesinadherence werenotsignificant. | Self-report
(2007, N=314) from six Detroit public | tional computer sessions
high schools
Kopelowicz, et | RCT Schizophre- | OutpatientLatinosand | Training in medication | Adherence as measured by pill counts, | Pill counts, pa-
al, (2003, N=92) nia relatives management, 90-minute | familyreports, and monthlyinterviewswas | tientreports, family
sessions 4 times/week | not significantly better for intervention vs. | reports, monthly
during 3 months control group at 6 months (85% vs 78%). | interviews
Kopelowiczetal. | RCT (3-armed) | Schizophre- | OutpatientLatinosand | Multifamily group-standard | At 24 months, adherence in the MFG-A | Self-report, inter-
(2012, N=196) nia relatives (MFG-S), 3initial sessions, | group was significantly better than the | viewing relatives,
a 1-day educational work- | control group but not the MFG-S group | physician inter-
shop, and group sessions | (MFG-S: 23%, MFG-A: 33%, Control: | view, pharmacy
Multifamily group-adher- | 11%) as measured by self-report, inter- | data
ence (MFG-A), 3initial ses- | viewing relatives, physician interview, and
sions, a 1-day educational | pharmacy data.
workshop
Lai, etal, (2007, | Quasi-exper- | Hypertension | Latino patients Consultation on lifestyle | At 9 months, % of patients refilling their | Medication refills
N=53) imental (time and therapy delivered by | medications on time was significantly
series) Hispanic pharmacists and | increased (96% vs 71%) measured by
health team interventions | medication refills.
Ma, etal, (2008, | Pre-experimen- | HIV African-Americansub- | Modified directly observed | At 6 months the proportion of patients | Self-report
N=31) tal stance users in the | therapy (MDOT), 3 month | who self-reported atleast 80% adherence
South intensive phase and 3 | was significantly increased (67% vs 0%).
month transition phase
Migneault, et al, | RCT Hypertension | Urban primary care | Thirty-two weekly auto- | At 12 months, no significant difference in | Self-report
(2012, N=337) African-American pa- | mated, computer-based,in- | Medication Adherence Score between in-
tients teractive, culturally adapted | terventionand control groups as measured
telephone calls by self-report (0.45 vs 0.26).
Nyamathi, et al, | RCT Tuberculosis | Homeless African- | Eight educational/skills [ Among African-Americans, intervention | Direct observation
(2011, N=520) American and Latino | training modules for 6 | group had better adherence than controls
patients months in small groups measured by DOT (OR = 2.6).
Ogedegbe, etal, [ RCT Hypertension | African-Americans [ 30-minute motivational | At 12 months there was a non-significant | MEMS
(2008, N=190) from 2 community- | interviews at 3, 6, 9, and | 1.1% within-group increase in adherence
based primary care | 12 months rates for the intervention group from base-
practices in New York linevsasignificant-12.9% decreaseinthe
City control group, as measured by MEMS.
Ogedegbe, etal, | RCT Hypertension | African-American pa- | Positive-affect induction | At 12 months, mean adherence as mea- | Electronicpillmon-
(2012, N=256) tientsin 2 primary care | and self-affirmation, cul- | sured by electronic pill monitor (Medic e- | itor (Medic-eCap)
practices turally tailored workbook, | Cap)wassignificantly higherinintervention
bimonthly phone calls vs control group (42% vs 36%).
Otsuki, et al, [ RCT,3armparal- | Asthma Inner-city African- [ Home-based asthma edu- | After 18 months, nosignificant differences | Caregiver report,
(2009, N=250) | lel group American children cation combined withmedi- | were found between groups in medication | medication refill
cationadherence feedback | refills or self-reported adherence records
& asthma education alone
Powell-Cope, et | Quasi-experi- [ HIV African-Americansub- | Random assignment to 3 | After2months, numberof patients missing | Self-reports
al, (2003, N=24) | mental (uncon- stance abusingwomen | types of reminder devices | doses in past two weeks was not signifi-
trolled, pre-post and monthly nurse visits cantly improved over baseline based on
evaluation) self-report (30% vs 33%).
Remien, et al, | RCT HIV Heterosexual and | Four 45-60 minute ses- | After 8 weeks, intervention group showed | Self-report
(2005, N=215) homosexual African- | sions by nurse practitioner | higher adherence vs. control (76% vs.
American and Latino | over 5 weeks, with a $20 | 60%) as measured by MEMS caps, effect
couples reimbursementpersession | diminished at 3 and 6 month follow-up.
Resnick, et al, | Quasi-experi- [ HTN, hyper- [ Elderly African-Ameri- [ 60 minute motivational, | After 4 months, medication self-efficacy | Self-report
(2009, N=22) mental (pre-post | lipidemia can patients educational, and exercise | sum scores were not significantly differ-
intervention, sessions held 3 times | ent from baseline, based on self-report
single group) weekly for 12 weeks (20.9 vs 23.8).
Riekert, et al, | Quasi-experi- | Asthma Adolescent African- | Five sessions at partici- | After 8 weeks, caregiver report of adher- | Self-report (care-
(2011, N=37) mental (uncon- Americans at an | pants’ homes at 1, 2, 3, 4 | encewassignificantly higheras compared | givers and pa-

trolled pilot study,
pre-post evalu-
ation)

inner-city emergency
department

and 8 weeks, motivational
interviews and education,
monetary compensation

tobaseline (62% vs 46%), while adolescent
report was not (27% vs 32%).

tients)
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Authors Type of study Condition Population Intervention Results Adherence
(year, N) (main ethnicity) measurement
Robbins, et al, | Quasi-experi- | Osteoporosis | African-American, | Educational intervention. | After 12 months, Black and Hispanic | Pill counts, MEMS
(2004, N=109) | mental (pre-post White, and Hispanic | White women used pill- | women showed significantimprovements | forminority groups
intervention) women participating | boxes, minority women | in adherence rates over baseline (88.4 vs
in a clinical osteopo- | used pillboxesfor6months | 79.2; 85.8 vs 83) while White women did
rosis trial followed by electronicmoni- | not (96 vs 95.4) as measured by pill counts
toring bottles for 6 months | and MEMS for minority women.
Rosenzweig, et | RCT Breast cancer | African-American | 45-minute one-on-one At- | Overall adherence to therapy was not | NA
al, (2011,N=24) women titudes, Communication, | significantly different in intervention vs
Treatment, and Support | control groups (92% vs 73%).
(ACTS) intervention
Rothschild, etal, | RCT Diabetes Mexican-Americans | Culturally tailored commu- | After 24 months, adherence was not sig- | Self-report, MEMS
(2012, N=144) nity diabetes self-manage- | nificantly better in intervention vs control
menttraining by community | group based on self-reportor MEMS caps.
health workers
Tesoriero, et al, | Observational | HIV Black, White, and | Adherence support pro- | At follow-up, a significantly smaller % | Self-report
(2003, N=435) | cohort (prospec- Latinos grams of patients were non-adherent patients
tive cohort) compared to baseline according to self-
report (27% vs 35%).
van Servellen, et | Quasi-experi- | HIV Spanish-speaking La- | 5-week instructional sup- | After6monthstheincreasein % ofpatients | Self-report
al, (2005, N=85) | mental, repeated tinos at two clinics in | port modular program with | who were >95% adherent over the last
measures Los Angeles a 6-month follow-up nurse | four days was not significantly different
case management in intervention vs control group or in 90%
adherence over last four days.
Vivian, et al, | RCT Hypertension | African-American, | Six monthly appointments | After 6 months, % of patients forgetting | Self-report, refill
(2002, N=56) Caucasian, and Other | with clinical pharmacist | to take their medications at least once a | records
patients at Veterans | case management week & % of patients getting medications
Affairs Medical Center refilled within two weeks of the scheduled
in Philadelphia date were notsignificantly differentin inter-
vention vs control groups as measured by
self-report and pharmacy refills
Walker, et al, | RCT Hypertension | Elderly African-Ameri- | Spiritual and hyperten- | After 6 weeks, mean adherence was not | Pill counts
(2000, N=83) can patients sion-related messages via | significantlyimproved over baseline inthe
programmed telephone | intervention group or in the control group
calls, printed material on | basedonhome visits toconduct pill counts.
hypertension, home visits
from a health educator
Wells, et al, | Quasi-experi- | EndStageRe- | African-American pa- | Group 1: One-time, | After 1 month, there were no significant | Medical Outcomes
(2011, N=85) mental (3-group | nal Disease | tients 30-minute, one-on one | differences in adherence as measured by | Study (MOS)
descriptive re- educational intervention, | Medical Outcomes Study (MOS). General Measures
search study) handout of content taught | General Measures of Patient Adherence. | of Patient Adher-
Group 2:No educational ence
intervention, handout of
educational content

Interventions and Methods

Types of interventions used included education, counseling,
motivational interviews (MI), cognitive-behavioral counseling,
medication therapy management (MTM), peer counseling single
and group sessions, peer support and counseling, home visits,
handouts, telephone calls, and reminder devices (Table 1). The
interventions were administered by community health workers
(CHWs), pharmacists, trained nurses, and peer counselors in a
variety of settings. The studies in this review often used multiple
methods to deliver the interventions. Some researchers used
multiple interventions in their studies.

Methods of adherence measurement used in the studies in this
review included electronic pill caps, direct observation, self-
report, and pharmacy reports (Table 1). The majority of studies
used the patients’ self-reports as a method of assessing adher-
ence. TWenty-fOur studieSS,IO-l2,15-]64,18-20,22-26,28-29,33-344,36-37,40-41 4244

used self-report either (from patient or caregiver) alone or in
combination with other assessment methods while 12 stud-
ieg!13-15.17.20-21.31-32.35.3840 yged electronic monitoring devices to
measure adherence, either alone or in combination with other
assessment methods. Four studies used both self-report and
electronic monitoring to assess adherence. One study neglected
to report their method(s) of assessing adherence.*

Duration

Two studies used one-time educational interventions lasting
30 minutes.**** One study did not report the period of time
over which their intervention was delivered.'® In the other 33
studies, the period of time over which the interventions were
delivered ranged from one month to 24 months, with a median
duration of 6 months. Of the studies with a period of interven-
tion delivery under 6 months (including the two studies using
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one-time educational interventions), 39% demonstrated benefit
in adherence due to the intervention, while 71% of the studies
delivering interventions over at least 6 months demonstrated
benefit in adherence (although the studies by Nyamathi, et al,
(2008) and Robbins et al (2004) only showed improvements
with African-American patients and not Hispanic patients).

Effectiveness of Interventions

Due to the wide variation in methodology and design, the
studies included in this review often had little in common with
one another; however some of the studies overlapped in their
methods, and some general themes and similarities emerged
regarding the effectiveness of certain interventions. Motiva-
tional interviewing appeared to be an effective intervention
for some African-American populations. Seven studies used
motivational interviewing techniques with African-American
populations, 6172021233137 including five studies performed using
patients who had HIV, one with hypertensive patients,* and one
with patients who had asthma.’” Two of the studies conducted
with HIV positive patients found motivational interviewing
improved adherence, as did the studies done with hypertensive
patients and patients with asthma.’'?’

Reminder devices were explored as interventions by two
studies."** The devices were programmable, portable electronic
devices that emitted sounds or vibrations at specific times. Both
studies were conducted with African-American patients diag-
nosed with HIV. While Andrade, et al (2005), found success with
a portable device which played pre-recorded voice reminders;
Powell-Cope,etal (2003),found no improvements in adherence
after they provided patients with reminder devices. It should
be noted that the adherence outcomes are reported differently
between the two studies; Andrade, et al (2005), report mean
adherence scores while Powell-Cope, et al (2003), report the
proportion of women missing at least one dose in the past two
weeks.

The two studies which focused on using (CHWs) to provide
interventions for Latino patients with diabetes had conflicting
results. Barbamoto, et al (2009), found that an educational
intervention delivered to patients and their families by CHWs
prevented a significant decline in adherence after six months.
Rothschild, et al (2012), sent CHWs to patients’ homes for
two years to conduct educational sessions. Contrasting the
improvement in adherence found by Barbamoto, et al (2009),
Rothschild, et al (2012), did not find any benefit in adherence.
Directly observed therapy (DOT) was employed as an interven-
tion by two studies. Ma, et al (2008), used a modified directly
observed therapy (MDOT) to monitor HI'V seropositive African-
American patients in a tapered schedule which decreased the
number of observed medication administrations from five days
per week toaonce-weekly observation. After six months, patients
had improved adherence. Chaisson, et al (2001), compared two
interventions (DOT and peer counseling) against routine care.
The DOT intervention group was significantly more likely to
take 100% of their doses as compared to the peer counseling
and routine care groups, and significantly more likely to take

90% of their doses as compared to the peer counseling group
after six months.

Two studies focused on using pharmacists to deliver education
and case management to patients with hypertension. Lai, et al
(2007),found that the Latino population in their study improved
in the ability to refill medications on time post-intervention. In
contrast, Vivian, et al (2002), did not demonstrate differences
between control and intervention groups in forgetting to take
doses at least once a week or in refilling medications within
two weeks of the scheduled date with an African-American
population.

Three studies implemented interventions which involved little
tono human interaction. Two studies relied on automated phone
calls to deliver messages to hypertensive African-American
patients,”* and neither reported any significant post-intervention
improvements in medication adherence after employing tele-
medicine as an intervention. A web-based program designed
by Joseph, et al (2007), to educate African-American teenagers
with asthma was likewise ineffective.

Discussion

The studies included in this review varied widely in many as-
pects, including the types of interventions used, the ethnicities
and conditions of the sample populations, the methods used to
measure adherence, and types of analyses performed with their
results. Although the types of interventions varied, the majority
of studies targeted patient knowledge and sought to educate and
counsel patients in order to improve their medication adherence.
Education and counseling that is provided only once or very
briefly may be insufficient to influence a patient’s values and
behaviors.** Evidence has shown that despite being recognized
as animportant component of interventions,education hasonly a
minor and nondurable impact on adherence when used alone >
As demonstrated by two of the studies included in this review,
one-time educational sessions did not stimulate improvement
in medication-taking behavior.

There appears to be no clear consensus on a “gold standard”
for the measurement of medication adherence*’#° despite the
assertions of recent studies stating that electronic pill monitors
provide such a benchmark.*24® Objective methods of assessing
adherence are an important component of adherence studies,
as self-reporting is known to overestimate patient adherence.’
In the absence of a universally accepted gold standard, it is
recommended that multiple methods of measuring medica-
tion adherence be used to provide the best results.*” Most of
the studies in this review used either self-report or electronic
monitors alone or in combination with other methods to assess
adherence, such as dose supervision, refill data from pharma-
cies, and pill counts. However, most studies used only a single
method of adherence assessment.

The fact that the studies included in our review varied in their
definitions of adherence as an outcome is a further hindrance
in the comparison of interventions. The authors presented their
results in such measurement terms as adherence rates, percent
completion, the number of doses missed, percent of doses taken
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on schedule,and percent of patients who were non-adherent. An
example may be found in the presentation of adherence results
by Andrade, et al (2005), and Powell-Cope, et al (2003), in test-
ing reminder devices. Where Andrade, et al (2005), reported the
mean adherence scores of patients, Powell-Cope, et al (2003),
chose to report adherence outcomes in terms of the proportion
of women missing at least one dose in the past two weeks. While
both studies investigated reminder devices as an intervention,
they lack a similar method of assessing and reporting adherence
outcomes, thus making it difficult to compare and contrast the
two studies.

Most of the studies included in this review ended their patient
assessments when the intervention period ended, thus long-term
impacts of most of the interventions used are not available in
the existing literature. For patients with chronic diseases, the
likelihood of adherence diminishes as the duration of treatment
increases.® Migneault, et al (2012), noted previous literature
as well as their study demonstrated post-intervention benefits
in medication adherence tend to decay toward baseline. Thus,
studies should pursue follow-up data beyond the duration of the
intervention in order to assess the durability of the intervention.*
No studies meeting our criteria with sample populations rep-
resenting Native Americans, Asians, or Pacific Islanders were
found. Thus these minority populations stand to benefit from
future domestic research conducted with samples comprised of
individuals from these groups. However, this study only con-
sidered published literature written in English and conducted
in the United States. Potentially there may have been studies
focusing on these groups that did not meet our inclusion criteria.

Conclusion

Interventions directed at patients from racial and ethnic minor-
ity backgrounds should take into consideration the patients’
cultural beliefs and values. Many patients come from cultural
backgrounds whose perspectives on medicine differ from the
Western bio-medical model. The impact of a patient’s health
beliefs, values,communication style, native language, lifestyle,
social structure and support, and socioeconomic status must
be taken into consideration when applying an intervention to
improve adherence.***’ An intervention that works for individu-
als of one ethnicity may not be as effective for individuals of
a different background. Culturally sensitive interventions can
more effectively address patient beliefs regarding their condi-
tions, therapy, and values while appropriately encouraging
better compliance. Further studies which address the cultural
needs of minority populations may lead to improvements in
the health care of minority groups and contribute significantly
to closing the health care gap.

In this literature review, the studies varied significantly in
their methods and design as well as the populations studied.
While some types of interventions (eg, motivational interview-
ing,reminder devices, one-time educational session) have been
effective, no one intervention was proven to be universally
successful. A consensus on a “gold standard” for measuring
medication adherence would further contribute to facilitating

the comparison of different interventions. For patients taking
multiple medications, there exists a need for such research in
the development of interventions to improve adherence.
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