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Abstract
Background—Medication nonadherence is a common problem among the elderly.

Objective—To conduct a systematic review of the published literature describing potential non-
financial barriers to medication adherence among the elderly.

Methods—The PubMed and PsychINFO databases were searched for articles published in
English between January 1998 and January 2010 that described “predictors,” “facilitators,” or
“determinants” of medication adherence and those articles that examined the “relationship”
between a specific barrier and adherence for elderly patients (ie, age > 65 years) in the United
States (U.S.). A manual search of the reference lists of identified articles and the authors’ files and
recent review articles was conducted. The search included articles that (1) reviewed specific
barriers to medication adherence and did not solely describe nonmadifiable predictors of
adherence (eg, demographics, marital status); (2) were not interventions designed to address
adherence; (3) defined adherence or compliance and specified its method of measurement; (4)
involved U.S. participants only. Non-systematic reviews were excluded, as were studies that
focused specifically on people who were homeless or substance abusers, or patients with psychotic
disorders, tuberculosis, or Human Immunodeficiency Virus (HIV), because of the unique
circumstances that surround medication adherence for each of these populations.

Results—Nine studies met inclusion criteria for this review. Four studies used pharmacy records/
claims data to assess adherence, 2 studies used pill count/electronic monitoring, and 3 studies used
other methods to assess adherence. Substantial heterogeneity existed among the populations
studied as well as among the measures of adherence, barriers addressed, and significant findings.
Some potential barriers (ie, factors associated with nonadherence) were identified from the studies,
including patient-related factors such as disease-related knowledge, health literacy, and cognitive
function, drug-related factors such as adverse effects and polypharmacy, and other factors
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including the patient-provider relationship and various logistical barriers to obtaining medications.
None of the reviewed studies examined primary nonadherence or nonpersistence.

Conclusion—Medication nonadherence in the elderly is not well described in the literature,
despite being a major cause of morbidity, and thus it is difficult to draw a systematic conclusion
on potential barriers based on the current literature. Future research should focus on standardizing
medication adherence measurements among the elderly in order to gain a better understanding of
this important issue.
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INTRODUCTION

METHODS

Medications are frequently used in the elderly to improve quality of life, extend life-
expectancy, and cure/mitigate disease. It is clear, however, that the elderly often fail to
adhere to prescribed medications, leading to unwelcomed clinical and economic
consequences.1-3

There are a variety of reasons why patients do not adhere to their prescribed medication
regimens. One conceptual model of barriers to adherence describes patient, prescriber and
health care system factors.# Others have developed more detailed conceptual models
specific to the elderly.23°> Each model highlights the fact that the medication use process is
affected by many factors in older adults, including drug- and patient-related factors such as
patient representations of their illness, cognitive function, and medication side effects, as
well as other factors (eg, patient-prescriber relationships). Furthermore, because older adults
often suffer from multiple comorbid conditions and thus use more medications than their
younger counterparts, medication nonadherence can have drastic deleterious health effects
on the elderly.2 Therefore, finding potential areas for interventions to help improve this
process should be a top priority of healthcare providers.

Most modifiable barriers that hinder an older adult from adequately adhering to their
prescribed medications are not clearly described in the literature, with the exception of cost,
which is well described.6-11 Prior reviews of medication adherence in the elderly cite
inconsistencies across studies and draw few solid conclusions; additionally, these reviews
contain many dated studies, and some include patients less than 65 years of age.1-2:12

Given this background and the objective to identify barriers to adherence specific to patients
in the United States (U.S.), a systematic review of the published literature was conducted
describing potential non-financial barriers to medication adherence among patients > 65
years.

Data Sources

The PubMed and PsychINFO databases were searched, covering the time period from
January 1998 to January 2010, limiting to English-language publications and omitting the
publication types of “letters,” “editorials,” and “comments.” The year 1998 was used as the
baseline year for the search because a previous review of medication adherence in the
elderly was published using the years 1962 to 1997.1 The search strategy utilized both
Medical Subject Headings (MeSH) and non-MeSH terms as outlined in Figure 1 below.
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Eligibility Criteria

The search focused on articles that examined barriers to medication adherence among U.S.
elderly (ie, age > 65 years), including articles that described “predictors,” “facilitators,” or
“determinants” of medication adherence and those articles that examined the “relationship”
between a specific barrier and adherence. The articles must have been published in a peer-
reviewed journal (thus excluding conference proceedings, dissertations, and book chapters).
Avrticles were included that (1) reviewed specific barriers to medication adherence and did
not solely describe nonmodifiable predictors of adherence (eg, demographics, race/ethnicity,
marital status); (2) were not interventions designed to address adherence; (3) defined
adherence or compliance and specified its method of measurement; (4) involved U.S.
participants only. Only U.S.-based studies were included since the effect of any particular
barrier on adherence is influenced heavily by other factors of the healthcare system.
Adherence studies from non-U.S. based healthcare systems are inherently different from
those in the U.S., in that patients in other countries often have very different arrangements
for procuring, paying for, and monitoring medications. Non-systematic reviews were
excluded, as were studies that focused specifically on people who were homeless or
substance abusers, or patients with schizophrenia or other psychotic disorders, tuberculosis,
or Human Immunodeficiency Virus (HIV), because of the unique circumstances that
surround medication adherence for each of these populations.

Search Strategy

The authors began by searching the literature for systematic reviews of adherence to medical
therapy (whether medication or other therapies) to identify topics recently reviewed and
found a large body of literature on the relationship between medication regimen complexity
in the general adult population (ie, dosage frequency, administration instructions, and the
prescribed dosage forms) and medication adherence.3-16 Therefore, although these reviews
were not limited to those over age 65, the authors excluded individual studies in the review
that focused on this relationship between adherence and medication regimen complexity;
this review does not discuss this barrier further because of its clear relationship with
adherence in the literature. However, the authors did not exclude studies that focused on the
association between adherence and the total number of medications prescribed (ie,
polypharmacy). As discussed previously, the search excluded individual studies of cost-
sharing as a barrier to nonadherence, since this important area is well-described in the
literature.5-11

A flow-chart summary of the literature search is outlined in Figure 2. Briefly, of the 4,660
titles reviewed, 531 were deemed relevant to the analysis, and abstracts were pulled for
review. Reviewers (W.G. and J. G.) then screened each of the abstracts independently for
inclusion based on the criteria listed and resolved any disagreements by consensus, and 137
met criteria. Among the 137 articles reviewed, 61 included participants <65 years of age and
thus were excluded. Additionally, 22 contained only unadjusted analyses without controlling
for standard demographic factors and were excluded. Other reasons for article exclusion can
be seen in Figure 2. The initial phase of the literature search resulted in 6 articles meeting
the inclusion criteria. The authors conducted a manual search of the reference lists of the
identified articles and the authors’ article files and recent reviews to identify additional
publications, leading to the inclusion of 3 additional articles. A geriatric clinical pharmacist
(Z.M.) reviewed potential articles for inclusion to ensure the articles addressed barriers
relevant to the medication use process in older adults. Therefore, 9 total articles met final
inclusion criteria and are the basis of this review.17-25
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Each article was coded on the following dimensions: (1) study design; (2) participant
characteristics; (3) recruitment method; (4) sample size; (5) disease studied; (6) type of
nonadherence (ie, nonpersistence, overadherence); (7) how adherence was assessed and
measured (ie, self-report, pharmacy records/claims data, electronic monitoring, pill count,
and exact scale or method used); (8) length of time over which adherence was measured, if
specified; (9) specific barriers and predictors of adherence discussed, along with an indicator
if a standard validated assessment of the barriers was included (eg, Beck Depression
Inventory for depression). The individual barriers were assessed in each article using a
standardized collection form that was created based on previously published conceptual
frameworks addressing medication adherence among the elderly.2> Disagreements on
articles to be included and on coding were resolved by consensus between the reviewers.

RESULTS

Nine articles that met inclusion criteria in this systematic review were included. Details from
the studies in this review, including study sample, disease studied, method of assessing
adherence, barriers discussed and findings, are summarized in Table 1. Four studies used
pharmacy records/claims data to assess adherence, two studies used pill count/electronic
monitoring, and three studies used other methods to assess adherence. The 9 articles
included in this review varied in their methods of analysis, study population, and
identification of exposure (barriers) and outcome variables (adherence). The result is
tremendous heterogeneity among these studies; therefore, no attempt was made to combine
the results into a meta-analysis. The following brief descriptions provide further information
about the individual studies categorized by the method utilized to assess adherence.

Pharmacy Record/Claims Data

A longitudinal cohort study assessed the relationship between self-reported health status
(using Short Form-12 scores) and antidiabetic medication adherence among 775 patients
aged > years with type 2 diabetes enrolled continuously in one Medicare managed care
plan.1” Adherence was measured using the standard definition of Medication Possession
Ratio (MPR) (ie, the days of antidiabetic prescription supply dispensed divided by the
number of days between the prescription refills), with correction for days hospitalized. Mean
MPRs for antidiabetic medications ranged from 0.70 to 0.78 across 5 years of patient data.
After controlling for demographic, clinical, and other health status-related covariates, an
increase in comorbidity severity (measured using the Charlson Index) was associated with a
significant decrease in MPR (P<0.05). Potentially modifiable barriers assessed (ie,
depression severity, alcohol consumption, smoking, physical activity, and perceived health
status) were not significantly associated with adherence.

Balkrishnan et al. used the same database to conduct another longitudinal cohort study of
275 patients with overactive bladder to examine the relationship between self-reported
health status (using Short Form-12 scores) and antimuscarinic medication adherence.18
Adherence was measured again using standard definitions of the MPR. The average MPR
for antimuscarinic medications was 0.42 across the 3 years of study. In multivariate
analyses, an increase in comorbidity severity (Charlson Index) was associated with a
decrease in MPR (P<0.01); conversely, self-reported health status was significantly
associated with an increase in MPR (P<0.05). Various other modifiable barriers assessed (ie,
depression, alcohol consumption, smoking, and physical activity) were not significantly
associated with adherence.
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The third pharmacy claims-based study was a retrospective cohort study of 4,052 Medicare
managed care enrollees aged > 65 years who initiated concomitant antihypertensive (AH)
and lipid-lowering (LL) therapy.1® Adherence was measured as the proportion of days
covered by any AH and/or LL medication for up to 36 months (mean follow-up 19.5
months). Patients were classified as adherent if they had > 80% days covered by both AH
and LL medication. The proportion of patients who were adherent to both agents was 40.5%
at 3 months, 32.7% at 6 months, and 32.9% at 12 months. After adjusting for age, sex,
baseline history of depression, dementia, and diabetes, adherence was better among those
having more outpatient physician visits in the year prior (AOR 1.26 for 4-6 visits vs 0-1
visits; 95% CI 1.08 to 1.47; P=0.003). Initiating AH/LL therapies closer together in time did
not have a statistically significant independent effect on adherence (adjusted odds ratio
[AOR] 1.13 for 0-30 days vs 61-90 days; 95% CI 1.00 to 1.29; P=0.056) Adherence was
decreased in those patients taking more medications (AOR 0.43 for > 6 medications vs 0-1
medication; 95% CI 0.36 to 0.50; P<0.001).

The fourth study using pharmacy claims was a prospective cohort study of 1,549
community-dwelling Medicare patients over age 65 newly enrolled in managed care plans
who were taking medication for coronary heart disease, hypertension, diabetes, and/or
hyperlipidemia.2® The study assessed the relationship between health literacy (measured
using the Short Test of Functional Health Literacy in Adults) and medication adherence.
Refill adherence (over one year) was determined separately for each medication using a
cumulative medication gap (CMG) (ie, number of days in which the medication was not
available between each fill divided by the number of days between the first and last fill),
with correction for days hospitalized. Low adherence was defined as CMG = 20%. Overall,
40% (620/1,549) of study participants had low refill adherence. Bivariate analyses showed
that health literacy and the total number of scheduled oral medications (< 3 vs > 3
medications) were both related to medication adherence (P<0.05, both). In unadjusted
analyses, respondents with inadequate health literacy had higher odds of nonadherence (OR
1.37, 95% CI 1.08 to 1.74). However, after controlling for sociodemographics, number of
medications, and health status, health literacy was not an independent predictor of refill
adherence (AOR 1.23; 95% CI, 0.92 to 1.64). On the other hand, those who took more
medications (>3) were found to have significantly lower odds of having nonadherence
compared to those taking less medications (< 3) (AOR 0.77; 95% ClI, 0.73 to 0.95).

Pill Count/Electronic Monitoring

An observational cohort study assessed the prevalence of and risk factors associated with
under- and overadherence with medications in a two-week period after hospital discharge in
147 patients age 65 and older receiving home health services.2! A home visit within five
days of hospitalization and two weeks after baseline was conducted to interview the patients
and assess medication use with pill count. Underadherence was defined as having at least
one medication with less than 70% compliance, and overadherence was defined as having at
least one medication with more than 120% compliance. The authors found that 44%
(64/147) of the final sample was under- or overadherent; underadherence with at least one
medication was more common than overadherence (30.6%; 45/147 vs. 11.6%; 17/147,
respectively). After controlling for demographic, health-related and medication-related
covariates, poor cognition (ie, Mini-Mental State Examination score <24) (AOR 2.5, 95%
Cl 1.02 to 6.10) and higher medication use (AOR 1.16, 95% CI 1.03 to 1.31) were
significantly associated with underadherence. Specifically, the likelihood of nonadherence
increased by 16% for each one-unit increase in medications that a person was taking (eg, 3
vs 2 medications). None of the barriers assessed were found to have a significant association
with overadherence on multivariate analysis.
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In another observational cohort study, researchers assessed the association between
cognitive processes (ie, executive function, working memory, cued recall, and recognition
memory) and medication adherence over an 8-week period among 95 community-dwelling
adults age 67 and older .22 An initial 3-hour intake visit was conducted at which time the
subject was asked to place one of their prescribed medications in a medication container
with a medication-monitoring cap system (MEMS). Adherence was defined as the
percentage of days that the correct number of doses was taken. The authors found that
medications were taken as prescribed an average of 80.4% of days. There was no significant
association between the type of medication and adherence, although that analysis was
limited by small sample size. After controlling for various covariates, including
demographics, cognitive and executive function, the only significant predictor variable was
the executive-working memory score (B = 0.44, P<0.01). Of note, a memory composite
score and depression were not significantly associated with adherence.

A cross-sectional observational study assessed factors related to adherence in 63 patients
(mean age 76 years) with dementia or mood illnesses seen at a memory disorders clinic. The
study used a questionnaire to ask about patient beliefs about their illness, mnemonic
strategies to assist patients in adherence, and other patient characteristics.2> Medication
adherence was primarily measured using caregivers’ reports of patients’ medication
adherence. Both patients and caregivers were asked how often the patient took their
medication on a five-point scale (‘Almost never’ to ‘Almost always’). Patients and their
caregivers were also asked questions assessing their beliefs about the seriousness of each
condition for which a medication was prescribed and the likely outcome of that condition
without treatment. Additional information was collected, including presence of side effects,
total number of medications taken, and patients’ mood and cognitive status in addition to the
methods used to remember to take their medication. Overall, patient perceived outcome of
their condition without treatment was associated with reported adherence (B = 0.32,
P<0.001), whereas the occurrence of side effects ( = —0.21) and reliance on self to
remember (B = —0.44) were negatively related to adherence (P<0.001, both). Depression and
cognitive function were not found to be significantly associated with adherence.

Turner et al reported on a cross-sectional telephone survey assessing antihypertensive
medication adherence and potential barriers in a representative sample of 202 patients aged
> 70 years from four urban primary care practices.2* Antihypertensive adherence was
measured using self-report (ie, “When was the last time you missed taking any of your blood
pressure pills?’), and multiple other questions were asked regarding health issues, personal
experience and social support, medication insurance, patient-physician interaction,
hypertension knowledge, and barriers to filling and using antihypertensive medications
(remembering to take the medication, cost of medication, medication not covered by
insurance, transportation to pharmacy, having to switch to generic, concerned about too
many medications, having to get medication every month, having to deal with Internet).
Medication adherence was defined as not missing any medication in the past 3 months.
Overall, 22% (44/202) of the subjects reported missing taking their blood pressure
medication in the past 3 months. The final multivariate analysis found poorer adherence to
be significantly associated with the following barriers: having > 4 antihypertensive
medications (AOR 0.23; 95% ClI, 0.08 to 0.72); running out of medication (AOR 0.25; 95%
Cl, 0.09 to 0.66); having more logistical barriers to obtaining antihypertensive medication
(AOR per each of 8 barriers assessed 0.72; 95% Cl, 0.57 to 0.91); lower priority given to
discussing hypertension with the doctor (AOR 0.32; 95% Cl, 0.12 to 0.84); and less
knowledge about disease not related to hypertension (AOR 0.62; 95% ClI, 0.43 to 0.89)
(P<0.05, all).
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A third observational cross-sectional survey assessed medication adherence and self-
reported management of one’s own medication in 343 patients aged > 65 years at 7 private
office practices in southwest Pennsylvania.2> Medication adherence was measured using a
global judgment of the level of prescription adherence by research nurses (ie, dichotomous
outcome, yes/no) after a home visit in which the patient’s medication use process was
assessed. Nonadherence was defined as those subjects who failed to keep up with any
medication, took less than half of the doses as prescribed, or did not take > 1 medication as
directed even if adherent with the other medications. Overall, 89.8% (308/343) of the
subjects were classified as adherent. After adjusting for multiple covariates, having better
executive function (ie, higher scores on Part B of the Trail Making Test) was significantly
associated with better adherence (AOR 3.25; 95% CI 1.13 to 9.33; P=0.03). In addition,
having a higher total number of prescription drugs (=5) was significantly negatively
associated with adherence (AOR 0.45; 95% Cl, 0.21 to 0.95; P=0.04).

DISCUSSION

There are no known prior systematic reviews of the non-financial barriers to medication
adherence among the U.S. elderly (ie, age > 65 years). The search found only 9 studies that
met the inclusion criteria, and each one studied a different population and/or disease, or used
a different assessment of medication adherence, making a clear synthesis of the literature
extremely difficult. Studies of adherence have been burdened by heterogeneity for
decades,26-28 and recent literature seems to be no different. This heterogeneity reflects the
fact that medication adherence is an extremely complex behavior, and identifying a clear set
of barriers that applies to all patients is not possible and probably not advised.

In light of the serious limitations of the current literature on medication adherence among
the elderly, it is important to recognize what can be learned from published studies and to
focus on ways to improve future research. Based on this review, several factors have been
shown to be potential barriers to adherence and can be placed into 3 categories using a
previously published approach? — patient-related factors, drug-related factors, and other
factors.

Common patient-related factors previously found to be associated with medication
adherence include socio-demographics, psycho-social profile, comorbidities, cognitive
ability, and health beliefs.2 Although most socio-demographic characteristics (eg, age,
gender, race) and comorbidities are non-modifiable, other patient-related variables are
potentially modifiable. This review found 1 study reporting that patients with hypertension
having less knowledge about diseases not related to hypertension (eg, arthritis) were less
likely to be adherent to their antihypertensive therapy.24 Educating patients, therefore, so
that they understand the true potential risks of their disease state could possibly help
minimize counterproductive health beliefs and promote motivation to adhere to treatment.

Another study reported that inadequate health literacy was associated with low adherence in
unadjusted analysis but not in adjusted analyses.2% While it has been posited that an
adequate level of functional health literacy is necessary to achieve successful medication
adherence, this study used prescription refills records to measure adherence and it could be
possible that health literacy skills are more important in taking medication correctly rather
than refilling a prescription; correct medication administration would not be captured using
administrative data.20 Future research on health literacy and adherence should use additional
measures of adherence (eg, self-report, electronic monitoring) to better describe this
complex relationship.
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Cognitive function was significantly associated with underadherence in 1 study using a
validated instrument (MMSE).21 Four other studies in this review measured cognitive
function but did not find significant results.19:22:23.25 One of those studies, however, found
that reliance on self to remember to take medications was negatively associated with
adherence.?® Any research assessing the relationship between cognition and adherence
should likely account for the degree of assistance with medication use received by the
patient. Clearly, further research is needed to better understand the relationship between
cognitive function and adherence among older adults.

Common drug-related factors previously identified as being associated with medication
adherence include the number of drugs taken, adverse effects, and administration regimens.?
While the number of drugs may be expected to have a negative impact on adherence, this
has not always proven to be the case.? Similar to prior research showing mixed results for
the effect of number of drugs on adherence, the current review found 4 studies1921.24.25 that
reported a negative association between taking more drugs and adherence (ie, greater
number of drugs being associated with worse adherence) and 1 study2° that found a positive
association between taking more drugs and adherence (ie, greater number of drugs being
associated with better adherence). Not surprisingly, 1 study found that patients who
experienced side effects from their medication were more likely to be nonadherent.23 Due to
the uncertainty surrounding these drug-related barriers among older adults, perhaps the
research focus in this area should shift towards understanding the effect of the
appropriateness of drug regimen on adherence rather than the count of the total number of
drugs. Although this review did not include studies focused solely on medication regimen
complexity, prior literature is fairly clear on the association with more complex dosing
regimens and poorer adherence.13-16

Some other factors potentially associated with medication adherence in previous reviews
include the patient-prescriber relationship, access to medication, and social support.2 The
current review found 1 study reporting that patients with hypertension who gave lower
priority to discussing their hypertension with the physician were significantly more likely to
be nonadherent to their blood pressure medication.2* This suggests that improving the
patient-prescriber relationship is an area for future research to potentially improve patients’
adherence. Furthermore, this same study identified potential logistical barriers to successful
adherence with the medication use process, including cost of medication, medication not
being covered by insurance, transportation to a pharmacy, and having to switch to a generic
medication, to name a few.24 Older adults face multiple logistical barriers throughout the
medication use process, and identifying and addressing such barriers on an individual basis
is critical to successful adherence.

Future research should strive to better describe the various types of nonadherence among
older adults, including primary nonadherence (or nonfulfillment) and nonpersistence.
Primary nonadherence occurs when the provider makes recommendations about a course of
therapy that the patient ultimately does not initiate. 22 Nonpersistence occurs when the
patient decides to stop taking the medication after starting it, without being advised by a
health professional to do so. 30 None of the studies included in this review assessed primary
nonadherence, and only one study measured overadherence.? Future research in these
understudied areas of the medication use process could provide greater understanding of
modifiable barriers to adherence.

This review is subject to several limitations inherent in systematic reviews. First, because
the search only included two databases and because of the selection of search terms, it is
possible some studies were missed, despite reference mining. Second, studies with null
effects might be unpublished disproportionally to those with significant results in the peer
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reviewed journals included in the search, potentially leading to publication bias. Finally,
because the inclusion criteria were fairly strict, the generalizability of this review study is
limited to the specific populations targeted (ie, U.S.-based studies assessing barriers other
than cost and medication regimen complexity to medication adherence). Although this
systematic review does not assess access/cost as barriers, it is clear that financial concerns
do affect medication use in the elderly,” and it is promising to note that the implementation
of Medicare Part D may be improving medication adherence among older adults.31:32

CONCLUSION

This systematic review found a large amount of heterogeneity in the methods used to define,
assess and measure medication adherence in the elderly; thus, it is not possible to make
systematic conclusions. However, several potentially modifiable barriers to medication
adherence were identified. The current state of the literature regarding modifiable barriers to
medication adherence among older adults is limited and suggests a great need for well-
designed studies and a consistently measured method to study adherence in this population.
Furthermore, future research should assess clinical outcomes associated with adherence
among older adults.
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Figure 2.
Flow-Chart Summary of Literature Search
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