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The Health Effects of Restricting Prescription Medication
Use Because of Cost
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Background: High out-of-pocket expenditures for prescription
medications could lead people with chronic illnesses to restrict their
use of these medications. Whether adults experience adverse health
outcomes after having restricted medication use because of cost is
not known.

Methods: We analyzed data from 2 prospective cohort studies of
adults who reported regularly taking prescription medications using
2 waves of the Health and Retirement Study (HRS), a national
survey of adults aged 51 to 61 in 1992, and the Asset and Health
Dynamics Among the Oldest Old (AHEAD) Study, a national
survey of adults aged 70 or older in 1993 (n = 7991). We used
multivariable logistic and Poisson regression models to assess the
independent effect on health outcomes over 2 to 3 years of follow up
of reporting in 1995-1996 having taken less medicine than pre-
scribed because of cost during the prior 2 years. After adjusting for
differences in sociodemographic characteristics, health status, smok-
ing, alcohol consumption, body mass index (BMI), and comorbid
chronic conditions, we determined the risk of a significant decline in
overall health among respondents in good to excellent health at
baseline and of developing new disease-related adverse outcomes
among respondents with cardiovascular disease, diabetes, arthritis,
and depression.

Results: In adjusted analyses, 32.1% of those who had restricted
medications because of cost reported a significant decline in their
health status compared with 21.2% of those who had not (adjusted
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odds ratio [AOR], 1.76; confidence interval [CI], 1.27-2.44). Re-
spondents with cardiovascular disease who restricted medications
reported higher rates of angina (11.9% vs. 8.2%; AOR, 1.50; CI,
1.09-2.07) and experienced higher rates of nonfatal heart attacks or
strokes (7.8% vs. 5.3%; AOR, 1.51; CI, 1.02-2.25). After adjusting
for potential confounders, we found no differences in disease-
specific complications among respondents with arthritis and diabe-
tes, and increased rates of depression only among the older cohort.
Conclusions: Cost-related medication restriction among middle-
aged and elderly Americans is associated with an increased risk of
a subsequent decline in their self-reported health status, and among
those with preexisting cardiovascular disease with higher rates of
angina and nonfatal heart attacks or strokes. Such cost-related
medication restriction could be a mechanism for worse health
outcomes among low-income and other vulnerable populations who
lack adequate insurance coverage.

Key Words: insurance, health care expenditures, prescription
medications, chronic illness, health services accessibility

(Med Care 2004;42: 626—634)

oth prescription drug use and expenditures have increased
dramatically in the past decade, yet many American
adults have either limited or no prescription drug insurance
coverage.? In 1999, noninstitutionalized Medicare benefi-
ciaries paid out-of-pocket for nearly half of their prescription
drug costs, or an average of $410 per beneficiary.> Out-of-
pocket prescription medication expenditures for adults with
multiple chronic diseases are more than twice that amount.*
A growing body of research has documented significant
rates of underuse of medications as a result of the burden of
out-of-pocket cost, especially among vulnerable popula-
tions.> ® For example, Steinman et al. found that 8% of
elderly people in the United States without drug coverage
reported restricting medications because of cost, with rates as
high as 16% among those with annual incomes less than
$10,000 and 21% among nonwhites.® Patients faced with
reduced prescription drug coverage fill fewer prescriptions,
including those for medications essential for treating cardio-
vascular disease and diabetes.'? !¢
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There is controversy in the current policy debate on
prescription medication coverage about the extent to which
patients who take less of their prescribed medications because
of cost experience adverse health outcomes as a conse-
quence.>*!7 Evidence on the effects of cost-related medica-
tion restriction is limited to cross-sectional studies'®'? and
observational time-series analyses based on pharmacy claims
data. The time-series analyses showed that public sector
policies limiting drug coverage led to fewer filled prescrip-
tions'"'? and to increased nursing home admissions®’ and use
of acute care services.'%?">? These studies, however, lacked
information on the actual mechanisms for these aggregate
effects.

The hypothesis that restricting medications because of
cost contributes to adverse health consequences has not been
explicitly tested longitudinally using individuals’ own reports
of their medication use. Accordingly, we analyzed data from
2 cohort studies with nationally representative samples of
middle-aged and older adults to assess the health conse-
quences of restricting medication use because of cost, espe-
cially among chronically ill patients. We hypothesized that
restricting medication use because of out-of-pocket costs,
even after controlling for health status, comorbidities, and
sociodemographic characteristics, would adversely affect pa-
tients” subsequent reported health status and disease-related
outcomes. We further hypothesized that we would find
greater impacts of restriction on health outcomes among a
cohort of older—and therefore possibly more physically
frail—adults, compared with a younger cohort.

METHODS

Study Population

The Health and Retirement Study (HRS) and Asset and
Health Dynamics Among the Oldest Old (AHEAD) study are
nationally representative, biennial longitudinal studies spon-
sored by the National Institute of Aging and undertaken by
the University of Michigan’s Institute for Social Research.
These studies target community-dwelling adults in the con-
tiguous United States, with oversampling of blacks, Latinos,
and Florida residents, and gather in-depth economic, finan-
cial, and health information from respondents. In 1998, the 2
studies were combined, with identical survey procedures and
questionnaires.

For the HRS cohort, interviews were initially con-
ducted in 1992 in 7702 households (82% response rate),
yielding 9824 participants between 51 and 61 years old for
the initial interview. AHEAD respondents included 7443 men
and women 70 years of age or older at the initial interview in
1993 (80.4% response rate).>® Subsequent face-to-face and
telephone interviews have been conducted at 2-year intervals
(with the exception of a 1-time 3-year interval for the
AHEAD cohort between 1995 and 1998).
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AHEAD respondents were first asked about cost-re-
lated medication restriction in the 1995 wave, and HRS
respondents answered the same question in 1996. Thus, we
used data from these 2 waves of interviews as our study’s
baseline. We then looked at reported health outcomes using
respondents’ 1998 interviews, the next wave conducted for
both groups and the last wave for which final data were
available.

Of the 17,991 HRS/AHEAD respondents in our base-
line years, all community-dwelling participants who reported
taking prescription medications regularly (n = 12,132) were
potentially eligible for the current study. We excluded nonage
eligible spouses or partners (n = 2071) and HRS respondents
under 65 who reported being covered by Medicare in 1996 (n
= 569), because they likely had qualifying medical condi-
tions such as renal failure or disabilities not fully measured in
the survey. Because our outcome measures were based on
self-report, we also excluded respondents in the sample with
cognitive impairment as measured by a well-validated cog-
nitive status instrument (n = 412).%**> Between the 1995/
1996 and 1998 waves, 1089 respondents (12.0% of our
eligible baseline cohort) were lost to follow up or died. Of
those 1089 respondents, 30% could not be confirmed as alive
or dead, 64% were confirmed dead, and 6% were confirmed
alive. There were no significant differences between respon-
dents in 1998 and those lost to follow up with respect to
medication restriction (P = 0.41), race (P = 0.21), arthritis
(P = 0.99), psychiatric illness (P = 0.93), or smoking status
(P = 0.68) at baseline. Those lost to follow up were more
likely to be older, unmarried, and nondrinking, with lower
incomes, poorer self-reported health status, lower body mass
indexes (BMls), and higher rates of lung disease, cardiovas-
cular disease, cancer, hypertension, and diabetes (all signifi-
cant at P <0.05). Our final weighted sample consisted of
7991 respondents (3649 from AHEAD and 4342 from HRS).

Subpopulations With Different Conditions
at Baseline

To assess whether respondents experienced a signifi-
cant decline in their health status over the study period, we
identified respondents who at baseline reported their health as
being “good,” “very good,” or “excellent” in response to the
standard question, “Would you say your health is excellent,
very good, good, fair, or poor?” (n = 5650).

To examine disease-specific complications of cost-re-
lated medication restriction, we identified all respondents
reporting each of the following chronic illnesses for which
medications have been shown to affect clinical outcomes:
cardiovascular disease, diabetes, arthritis, and depression.
Respondents at risk for adverse cardiovascular outcomes
included those who reported either hypertension, a “heart
condition,” a prior stroke, or diabetes at their baseline inter-
view (n = 5959). Analyses of new-onset diabetic kidney
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disease and proteinuria were restricted to respondents report-
ing diabetes at baseline (n = 1362). Patients with arthritis
included respondents who indicated that a doctor had ever
told them that they have arthritis or rheumatism (n = 4507).
Finally, we identified respondents with significant depressive
symptoms at baseline based on their responses to the 8-item
version of the CES-D depression scale (n = 1043).2%%7
Following scale norms, we considered any score greater than
3 to indicate depression.

Principal Independent Variable

In the 1995/1996 waves, all respondents were asked,
“At any time in the last 2 years have you ended up taking less
medication than was prescribed for you because of the cost?”
Participants were classified into whether they answered “yes”
or “no” to this question.

Covariates

Because cost-related medication restriction could be
associated with other factors that also increase respondents’
risk for adverse health outcomes, we estimated its indepen-
dent effect on outcomes, adjusting for potential confounding
by an extensive set of socioeconomic, clinical, and behavioral
variables. Socioeconomic covariates included annual house-
hold income (defined as the total of all sources of income
over the prior year, including income from work, Social
Security benefits, private pensions, and other investments®?),
educational level, age, sex, and race (white vs. minority).
Potential clinical and behavioral confounders included self-
reported health status, BMI (<25 kg/m?, 25-29.9 kg/m?, and
>30 kg/m?), alcohol consumption (none, mild/moderate,
heavy), and current smoking status, along with the presence
of comorbid conditions. Alcohol consumption was defined as
none if respondents reported never drinking alcohol, as mild/
moderate if they reported no binge drinking or consumed less
than 21 drinks/week if male and less than 14 drinks/week if
female, or as heavy if they reported any binge drinking or 21
or more drinks/week if male and 14 or more if female.
Baseline cardiovascular risk was measured using a 0—4 index
representing the number of cardiovascular disease-related
conditions reported in the 1995/1996 interviews (hyperten-
sion, diabetes, heart condition, and stroke). Other comorbid
conditions included dichotomous variables indicating
whether a doctor had told them that they had arthritis, chronic
lung disease, cancer, and psychiatric illness. For the analyses
of respondents with diabetes, we also adjusted for the number
of doctor and emergency room visits over the time period,
because the diabetes-related outcome we assessed was de-
pendent on information conveyed by a doctor (see subse-
quently). We did not include insurance coverage as a covari-
ate to avoid overadjustment, because insurance coverage was
highly correlated with medication restriction. Because prior
research suggests that medication restriction is a “down-
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stream” effect of high out-of-pocket drug costs and/or inad-
equate insurance,’ including only the medication restriction
variable allowed us to better test this potential mechanism for
poor health outcomes.

Health Outcomes

To assess significant declines in reported health status
among respondents who reported their health to be “excel-
lent,” “very good,” or “good” at baseline, we created a
dichotomous outcome variable defined as reporting fair or
poor health versus good, very good, or excellent health in
1998. In light of evidence that questionnaires about health
status often do not detect clinically important differences
among those who are in worse health at baseline,**’ we did
not evaluate those who reported going from “fair” to “poor”
health. Respondents’ self-reports of their health using this
question have been found strongly to predict subsequent
health outcomes, including mortality, in numerous studies.*°

For analyses of respondents with cardiovascular dis-
ease, we constructed 2 measures of adverse cardiovascular
outcomes occurring in the 2 years subsequent to respondents’
baseline interview. The first variable indicated whether re-
spondents reported in 1998 that they had experienced angina
in the prior 2 years; and the second variable indicated whether
they reported having a heart attack or stroke since their
baseline survey.

For analyses of respondents with diabetes, we created a
dichotomous outcome variable based on the 1998 question,
“Has your diabetes caused you to have trouble with your
kidneys or protein in your urine [in the past 2 years]?”

To evaluate arthritis-related complications, we created
2 variables. The first represented whether respondents re-
ported in 1998 a higher number of specific physical activities
they either could not or did not do than at baseline. The
second outcome variable indicated an increase in pain from
baseline (based on comparing responses to the question
“When [your] pain is at its worst, is it mild, moderate, or
severe?”). Respondents were also considered to have worse
pain if they reported any degree of pain in 1998 but no pain
at baseline.

To assess more severe depression as an outcome among
respondents who met criteria for depression at baseline, we
compared unadjusted and adjusted means of respondents’
scores on the CES-D depression scale in 1995/1996 and
1998.

Data Analyses

We conducted bivariate analyses comparing the base-
line characteristics and outcomes of restrictors and nonre-
strictors using second-order Pearson statistics for dichoto-
mous variables®' and adjusted Wald statistics for continuous
variables.>> We then used multivariable logistic or Poisson
regression to examine the independent effects of cost-related
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medication restriction, controlling for respondents’ age, gen-
der, race, annual household income, educational level, health
status, comorbidities, current smoking status, current alcohol
consumption, and BMI. In analyses of the disease-specific
adverse outcomes among respondents with specific chronic
illnesses, we included the other comorbidity variables as well
as self-reported health status as covariates, along with all the
previously mentioned sociodemographic variables.

We conducted each analysis for the combined sample
and then separately for the cohort 65 years or younger at
baseline (HRS) and those 72 years or older at baseline
(AHEAD). In all analyses, we adjusted for the complex
sampling design of the surveys and for the person-level
analytic weights provided by HRS/AHEAD to obtain correct
population estimates. We used base-year weights, because
these are more appropriate when the goal is to model or
describe the future experiences of the base-year population.
These were also appropriate for our study, because there was
no association between medication restriction and attrition.
Finally, we repeated all analyses, including respondents with
dementia (n = 412), with no effect on our findings.

Regression diagnostic procedures yielded no evidence
of substantive multicollinearity, heteroscedasticity, or influ-
ential outliers in any of the logistic models. To account for
overdispersion using the Poisson model, we alternatively
used a negative binomial model and found no difference in
the results. We performed all analyses with STATA 7% using
publicly available data files (http://hrsonline.isr.umich.edu).
An Institutional Review Board at the University of Michigan
approved the surveys. The data used for this study contained
no unique identifiers, so respondent anonymity was main-
tained.

RESULTS

Sample Characteristics

A total of 7991 respondents met study eligibility
criteria and completed the 1995/1996 and 1998 interviews.
Of these, 546 (187 in the AHEAD cohort and 359 in the
HRS cohort) reported that they had restricted prescription
medication use because of cost (Table 1). A total of 243
respondents in good to excellent health at baseline, 444 of
those with cardiovascular disease, 124 of those with dia-
betes, 415 of those with arthritis, and 189 of those with
depression reported restricting medication use because of
cost. In bivariate analyses, those who restricted medica-
tions were more likely than nonrestrictors to be younger,
women, and Latino, black, or Asian American. Those who
restricted had lower educational levels and annual house-
hold incomes, and were more likely to have no insurance
or insurance without full prescription medication coverage
(all P <0.001). They also reported significantly worse
self-reported health status at baseline, higher BMIs, more
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reported comorbidities, and were more likely to be current
smokers, but less likely to be mild/moderate or heavy
drinkers.

Health Outcomes

In both unadjusted and adjusted analyses of respon-
dents who reported good to excellent health at baseline, those
who restricted prescription medications were more likely to
experience a significant decline in their self-reported health
status (see Table 2). Controlling for their sociodemographic
and baseline clinical characteristics, 32.1% of those who had
restricted medications reported a significant decline, com-
pared with 21.2% of those who had not (adjusted odds ratio
[AOR], 1.76; confidence interval [CI], 1.27-2.44).

After adjusting for potential confounders, respondents
with cardiovascular disease who restricted medications re-
ported higher rates of angina (11.9% vs. 8.2%; AOR, 1.50;
CI, 1.09-2.07) and experienced higher rates of nonfatal heart
attack or stroke than nonrestrictors (7.8% vs. 5.3%; AOR,
1.51; CI, 1.02-2.25). (Table 2)

Among diabetic respondents, there were no significant
differences between restrictors and nonrestrictors in rates of
new kidney problems (Table 2). Likewise, there were no
differences among respondents with arthritis in rates of pain
or physical limitations associated with medication restriction.
Finally, although in the unadjusted analyses, respondents
with depression who reported restricting medications had
significantly worse scores on their CES-D depression scale in
the subsequent wave than those who did not restrict, the
differences were no longer statistically significant in the
adjusted analyses.

In adjusted age-stratified analyses of health outcomes,
those 72 or older at baseline who restricted had approxi-
mately 92% higher odds of a significant decline in health
(44.7% vs. 29.7%; AOR, 1.92; CI, 1.21-3.04). Also, those in
the younger age cohort who restricted had 57% higher odds
of a decline in health (21.4% vs. 14.8%; AOR, 1.57; CI,
1.01-2.43). Those 72 or older at baseline with cardiovascular
disease who restricted had twice the odds of experiencing
angina than nonrestrictors after adjusting for potential con-
founders (18.8% vs. 10.5%; AOR, 1.97; CI, 1.19-3.26).
There were no significant differences in risk of angina for
those 65 or younger. The older age cohort also had a signif-
icant increase in the risk of more severe depression (CES-D
score 4.20 vs. 3.63; adjusted Incident Rate Ratio, 1.16; CI,
1.02—-1.31). There were no significant differences in the risk
of more severe depression among those in the younger age
cohort. In the age-stratified analyses of respondents with
diabetes and arthritis, the adjusted impact of medication
restriction was not associated with adverse disease-related
outcomes in either age cohort.
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TABLE 1. Baseline Characteristics of Respondents (n=7,991)*

Restricted Medications No Restrictions
due to Cost In Medications
(n=546) (n=7445) P Value
Age (mean = SD) 66.9 = 10.7 69.8 £ 104 <0.001
Female (%) 72.5 614 <0.001
Ethnicity (%)
Non-Hispanic White 69.5 87.2 <0.001
Non-Hispanic Black 17.5 7.4
Hispanic 10.8 4.2
Other 2.1 13
Education, in years (mean = SD) 10.5 = 3.9 12.1 £3.2 <0.001
Annual household income (median, 25-75 percentile) 10,425 23,644 <0.001
(4,140-22,900) (8,780-51,164)
Insurance status (%)
No insurance 17.9 2.8 <0.001
Insurance with no drug coverage 37.5 26.1
Insurance with partial or full drug coverage 44.6 71.1
Self-reported health status (%)
Excellent 4.1 11.6 <0.001
Very Good 13.4 28.8
Good 29.0 325
Fair 35.6 19.7
Poor 18.0 7.4
Number of chronic illnesses (mean = SD) 27 £ 1.6 20+ 1.2 <0.001
Comorbidities (%)*
Cardiovascular disease® 80.0 74.1 <0.01
Arthritis 76.6 55.6 <0.001
Cancer 3.0 2.4 0.40
Chronic lung disease 21.9 10.2 <0.001
Psychiatric illness 319 12.8 <0.001
Current smoking (%) 22.5 11.2 <0.001
Current alcohol consumption (%)
None 69.3 52.2 <0.001
Mild/moderate 23.9 38.8
Heavy 6.8 9.1
BMI (%)
<25 33.6 41.9 <0.001
25-29.9 39.6 38.7
30+ 26.8 19.5

*All results have been adjusted for the survey’s complex design and analytic weights. Because of rounding, percentages may not equal 100.
TContinuous variables were compared using t-tests (or adjusted Wald tests). Categorical variables were compared with Pearson yx? statistics.
*Percentages do not equal 100%, as many respondents had more than one co-morbidity.

SHistory of a heart condition, diabetes, high blood pressure, or a prior stroke

DISCUSSION
This longitudinal study is the first to demonstrate sig-
nificantly worse health outcomes among individuals who
reported restricting their use of prescription medications be-
cause of cost. After adjusting for important socioeconomic
characteristics and baseline health conditions and behaviors,
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cost-related medication restriction was associated with almost
twice the odds of experiencing a significant decline in overall
health over 2 years of follow up. The association of poor
disease-specific health outcomes with cost-related medication
restriction was strongest among those with cardiovascular
disease; there was a 50% increase in the odds of suffering
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TABLE 2. Risk of Adverse Health Outcomes of Respondents Who Reported Restricting Prescription Medications Due to Cost
at Baseline Vs. Respondents Who Did Not Restrict Medications

Unadjusted Adjusted
Restricted No Odds Restricted No Adjusted
Medications due  Restriction” Ratio Medications due  Restriction” 0Odds Ratio*
to Cost™ (%) (%) 95% CI) to Cost™ (%) (%) 95% CI)
A. Respondents in good
to excellent health
(n=5650)*
Significant decline in 36.5 20.1 2.29 32.1 21.2 1.76
health status (1.73-3.03) (1.27-2.44)
B. Respondents with
cardiovascular
disease® (n=5959)
Angina 21.8 11.6 2.12 11.9 8.2 1.50
(1.65-2.72) (1.09-2.07)
Cardiovascular event! 11.3 7.6 1.54 7.8 53 1.51
(1.12-2.13) (1.02-2.25)
C. Respondents with
diabetes (n=1345)
New kidney problems 9.4 7.5 1.28 7.4 6.4 1.16
or protein in urine (0.56-2.94) (0.43-3.18)
D. Respondents with
arthritis (n=4507)
More pain or new pain 20.2 17.0 1.24 16.0 154 1.04
(0.94-1.63) (0.77-1.41)
More physical 39.9 422 0.91 37.9 414 0.86
limitations (0.72-1.15) (0.66-1.13)
E. Respondents with
depression
(n=1043)
CES-D depression 4.43 391 1.13 3.62 3.41 1.06
score’ (mean) (1.03-1.24) (0.97-1.16)

*A significant decline was defined as subsequently reporting health to be “fair” or “poor” in 1998

TPercentages are the weighted estimates.

*All odds ratios are adjusted for age, race/ethnicity, annual household income, education, self-reported health status, smoking status, alcohol consumption,
body mass index, and the presence of other co-morbidities (cardiovascular disease index, chronic lung disease, cancer, psychiatric problems, and arthritis). The
regression assessing new kidney problems also adjusts for number of doctor and emergency room visits.

SRespondents who reported at baseline that they had any of the following conditions: hypertension, heart condition, stroke, or diabetes.

IEither a non-fatal stroke or a non-fatal heart attack
TRisk measure for the CES-D scale is the Incident Rate Ratio

angina and a 51% increased odds of having a nonfatal
myocardial infarction or stroke among those who restricted
their medication use.

Our findings provide evidence that, contrary to some
claims,'” adults with chronic illnesses who restrict prescrip-
tion medications because of cost experience adverse health
outcomes. We did not, however, find worse disease-related
outcomes for all of the specific conditions we examined.
Restrictors with arthritis did not report worse pain or physical
limitations in the subsequent wave, nor did respondents with
diabetes who restricted medications experience higher rates
of new proteinuria or kidney disease. Failure to find a differ-

© 2004 Lippincott Williams & Wilkins

ence in arthritis outcomes could be the result of suboptimal
management of arthritis in practice, availability of equally
effective over-the-counter pain medications, or the possibility
that respondents on multiple medications could choose not to
forgo their pain medications and instead restrict medications
for other less acute conditions (eg, statins). In the case of
diabetes, higher rates of kidney disease from restriction of
diabetes medications would likely require a longer period
of follow up to detect. These negative findings are also
noteworthy because restrictors at baseline reported worse
health and more comorbidities than those who did not restrict.
Although we used multivariate methods to adjust for these
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and other salient respondent characteristics, a concern about
the validity of our findings is that we did not adjust ade-
quately for these differences and thus, because of unmea-
sured, systematic differences between groups, would find
worse outcomes on all measures among those who restricted.
This was not the case.

In age-stratified analyses, we found significant declines
in overall health status, worse cardiovascular outcomes, and
increased depression in older Medicare-eligible individuals
who restricted their medication use because of cost. These
findings confirm our hypothesis that elderly adults with
chronic conditions could be especially vulnerable to adverse
health effects of cost-related medication restriction. We also
found, however, that restriction was associated with an in-
creased risk of a decline in health among younger non-
Medicare eligible individuals. This is an important finding in
light of the current debate over whether and how to enhance
prescription drug insurance coverage for different popula-
tions. Although policymakers are currently focusing on phar-
macy benefits for Medicare-eligible adults, our findings sug-
gest that prescription drug coverage for adults in late middle
age and not yet eligible for Medicare could contribute to
decreasing the risk of adverse health outcomes.

In our study, like in other studies on this topic,”'*'® the
majority of respondents who restricted medications because
of cost had health insurance that lacked full prescription
coverage (82.1%). Our findings suggest that cost-related
medication restriction could be a key mechanism by which
adults who lack insurance coverage (or are underinsured)
could experience worse health outcomes. A recent study by
Baker and colleagues, for example, also using several waves
of the Health and Retirement Study, found that lack of health
insurance was associated with an increased risk of a decline
in overall health over a 4-year period.?’ That study did not
look separately at outcomes among adults with specific
chronic illnesses, or at medication restriction or other possi-
ble mechanisms by which lack of insurance might lead to
worse outcomes. Given the critical importance of prescription
medications for treatment of chronic illnesses, the extent to
which medication restriction mediates worse outcomes
among chronically ill adults who lack adequate insurance or
experience other barriers to health care needs to be explicitly
studied.

By examining longitudinal outcomes in a nationally
representative sample of adults, our study adds to the body of
research on the adverse impact of cost-related medication
restriction on health status and disease outcomes.'® As drug
costs continue to escalate and the numbers of adults with
chronic illnesses grow, it will be increasingly important for
healthcare systems and physicians to develop strategies ef-
fectively to screen patients for cost-related underuse of med-
ications and provide assistance to these patients. Moreover,
public and private insurers will need to craft benefit packages
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that provide appropriate coverage while taking into account
both the cost of prescription coverage and downstream costs
of preventable acute events.*?'**73¢ Longitudinal analyses
should track the effects of different cost-sharing approaches
for prescription coverage to compare how they affect use of
essential medicines, health outcomes, and costs. Future re-
search also should continue to examine whether more exten-
sive prescription medication coverage among adults with
chronic illnesses might in fact be associated with greater cost
savings.?’®

Several potential limitations should be considered
when interpreting our results. First, we lacked information on
which specific medications respondents had restricted and the
duration and magnitude of their restriction. Moreover, to
ensure that medication restriction preceded our examined
health outcomes, we assessed medication restriction at base-
line and health outcomes reported in the subsequent survey
wave. For those respondents who might have only restricted
medications once or twice, it is not clinically plausible that
this degree of restriction would lead to an adverse health
outcome several years later. In another national survey we
conducted, however, we found that almost 80% of those who
reported ever restricting medication use because of cost used
less medication than prescribed more than once a month.*’
Second, we only included in our analyses respondents who
reported taking prescription medications. It is possible that
some respondents chose not to take prescription medications
at all because of cost constraints and thus would not be
included in our analyses. Third, our data on health outcomes
were self-reported and thus subject to biases associated with
such survey methods. Previous studies, however, that have
evaluated the validity and reliability of self-reported chronic
conditions such as hypertension, diabetes, and stroke and of
medication use have shown excellent agreement between
medical records and self-reports. 33404

Fourth, as noted previously, the differences we found in
health outcomes could be the result of other factors associated
with medication restriction that we did not measure. For
example, we only controlled for comorbidities for which we
had data. If the differences we found were exclusively the
result of increased disease burden among those who re-
stricted, however, one might expect worse outcomes in both
age cohorts for all the health conditions we studied as
opposed to the pattern we found. Adding indicators of re-
spondents’ insurance coverage to our multivariable regres-
sion models also had no significant effects on the strength of
the association between medication restriction and the out-
comes. Moreover, even if some of the differences stemmed
from other unmeasured factors, our results are still cause for
concern, because they suggest that vulnerable adults with the
greatest potential need for medications are also the most
likely to restrict medication use because of cost. Fifth, in the
subgroup analyses, because the numbers of respondents who
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reported restricting were relatively small, we could have had
insufficient power to detect differences. Finally, the fol-
low-up period for the assessed outcomes was relatively short
(with the longest possible interval between restricting medi-
cations and outcomes being 5 years). The long-term effects of
medication restriction likely would be even more widespread
and severe than those we found.

In conclusion, our nationally representative study
found that older Americans who restrict medications be-
cause of cost face an increased risk of adverse health
outcomes. In the past 5 years, significant advances have
been made in developing and expanding the use of pre-
scription medications that clearly improve health out-
comes, especially in the field of cardiovascular dis-
ease.*>* Many of these new medications, however, are
expensive, and their costs are often borne by individuals
rather than third-party payers, leading to cost-related med-
ication restriction, especially among low-income and other
vulnerable populations.” As medications become even
more effective, differential access to prescription drugs
because of cost could further exacerbate disparities in
health outcomes between rich and poor Americans. Poli-
cies that reduce the likelihood of cost-related restriction of
effective medications are essential to achieve the full
potential of these medications and optimize health out-
comes. Moreover, individual clinicians need actively to
assess whether their patients could be facing problems
paying for prescription medications and be aware of strat-
egies to address these problems.
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