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A n extensive literature has documented the impact of 
high copayments on medication use. These studies 
suggest that for each 10% increase in cost sharing, 

prescription drug use decreases by 2% to 6%, depending on 
the class of drug and indication for its use.1 In the case of 
“essential” medications, these reductions in medication con-
sumption should be associated with adverse clinical conse-
quences.2 After all, if randomized trials and other forms of 
high-quality evidence have established the relationship be-
tween the (greater) use of a drug and improvements in health 
outcomes, then the opposite must logically be true. Numerous 
studies demonstrate this apparent association.3 For example, 
patients who discontinue evidence-based medications after 
an acute myocardial infraction4 or stroke5 are 3 times more 
likely to die than patients who remain adherent. 

However, the validity of these observations is threatened 
by an important bias: patients who stop therapy are often  
sicker than patients who do not, either because of true clini-
cal differences or their likelihood of engaging in healthy 
activities (see Figure). This “sick stopper bias” is a direct ana-
log of the “healthy user effect,” whereby patients who adhere 
to preventive therapies are more likely than nonadherent pa-
tients to engage in a broad spectrum of healthy behaviors such 
as use of preventive services.6 As a result, adherent patients 
are less likely to experience adverse health outcomes (eg, mo-
tor vehicle accidents) that are related and unrelated to the 
therapeutic effects of the drugs being evaluated.7 In this way, 
the apparent association between medication discontinua-
tion and adverse clinical outcomes (Figure line 3) may actu-
ally be due to confounding by a patient’s healthy lifestyle and 
health choices (Figure lines D-F), even in analyses that use 
multivariable models to carefully adjust for observable clini-
cal covariates (Figure lines B-E).

In this issue of The American Journal of Managed Care, 
Philipson and colleagues evaluate the association between 
cost sharing for clopidogrel, medication discontinuation, 
and rates of acute coronary syndrome (ACS) rehospitaliza-
tion.8 Clopidogrel is an essential drug in the management of 
patients who have experienced an ACS and undergone per-
cutaneous coronary intervention.9 It also is very expensive,10 
and its underuse is common.11 Thus, an evaluation of the im-

plications of high cost sharing for this drug is an important 
contribution to the literature. The authors demonstrate that 
patients with 10% higher coinsurance for clopidogrel have a 
0.74 percentage point greater risk per quarter of medication 
discontinuation and a 0.76 percentage point greater risk per 
quarter of ACS rehospitalization.

The authors recognize the pitfalls of directly evaluating 
the association between the observed reductions in clopido-
grel use related to higher cost sharing and the subsequent 
changes in the rate of hospitalization, and thus do not do 
so. Nevertheless, their results clearly imply this relationship, 
and the 2 associations they do evaluate may be confounded 
by the same factors they seek to avoid (see the Figure). The 
relationship between higher cost sharing and reduced medi-
cation use (line 1) may be confounded by observable (lines 
A-B) and unobservable (lines C-D) characteristics. Similar 
concerns could exist for the relationship between cost shar-
ing and utilization (line 2 compared with lines A-E and C-F). 

If, for example, sicker patients chose or ended up in plans 
with higher levels of cost sharing, the apparent association 
between higher cost sharing and lower utilization may be the 
result (in part or in whole) of these patient characteristics. 
Philipson et al evaluated selection effects by measuring the 
average number of patient comorbidities in the year after the 
index ACS discharge. Other factors inherent to the varia-
tions in plan design that are the focus of the authors’ inves-
tigation are more difficult to address. For example, patients 
with certain preferences or medical histories (ie, before their 
index ACS) may seek employers or jobs with less or more 
generous benefits (even if these factors don’t influence plan 
choice after the ACS has occurred). More directly, the gen-
erosity of drug coverage for clopidogrel is likely related to 
cost sharing for other evidence-based medications which, 
if stopped, also confer near-term risks.12 Thus, it may not be 
accurate to attribute all of the observed effects of high cost 
sharing to clopidogrel alone, especially since the primary 
independent variable in Philipson et al’s analysis is an over-
all measure of plan gen-
erosity (ie, for all drugs 
and not specifically for 
clopidogrel).
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Perhaps most telling is the fact that the increased rate of 
clopidogrel discontinuation associated with higher cost shar-
ing is almost identical to the increased rate of cardiac rehos-
pitalization. This implies that all patients who discontinued 
clopidogrel were rehospitalized because of it or that a smaller 
number of patients had multiple subsequent hospitalizations 
all as a result of cost-related medication discontinuation. 
A rebound phenomenon has been associated with stopping 
clopidogrel, but the expected event rate is far lower than that 
observed.13 Further, the actual cost for an ACS hospitaliza-
tion for patients with high drug cost sharing was greater than 
that for patients with low cost sharing. This too may reflect 
the characteristics of patients who discontinued clopidogrel 
(ie, sick patients stop therapy and sick patients also have 
longer and more complicated hospitalizations), rather than 
the consequences of the discontinuation itself.

How might such confounding be addressed? In the absence 
of randomized cost-sharing evidence,14 a variety of design and 
analytic strategies might help. Markers of health-seeking be-
havior, such as receipt of immunizations15 or adherence to 
other medications,16 might be included as parameters in the 
regression analyses. High-dimensional propensity scores17 and 
instrumental variable methods18 may provide for better cova-
riate balance and more valid inferences of treatment effects. 
When a natural cost-sharing change occurs, interrupted time-
series methods limit confounding to co-occurring events, es-
pecially when a control group is used.19

It is a clear policy priority to un-
derstand the clinical and economic 
trade-offs associated with high patient 
cost sharing for essential medications. 
This is especially true as the level of 
cost sharing faced by commercially in-
sured patients continues to increase,20 
and the economy stagnates. While 
Philipson et al’s results are consistent 
with a large literature on this topic, 
their analysis highlights the challeng-
es in quantifying a relationship that 
seems to be a truism. 

Author Affiliations: From the Division of 
Pharmacoepidemiology and Pharmacoeco-
nomics, Brigham and Women’s Hospital and 
Harvard Medical School, Boston, MA.

Funding Source: None reported. 
Author Disclosure: Dr Choudhry receives 

research funds from the Commonwealth Fund, 
the Robert Wood Johnson Foundation, and 
Aetna for work related to setting copayments 
for cardiovascular medications. He is a consul-
tant to Mercer Health and Benefits, Inc. 

Authorship Information: Concept and 
design; drafting of the manuscript; and critical 

revision of the manuscript for important intellectual content.
Address correspondence to: Niteesh K. Choudhry, MD, PhD, Brigham 

and Women’s Hospital, 1620 Tremont St, Ste 3030, Boston, MA 02120. 
E-mail: nchoudhry@partners.org.

REFERENCES
1. Goldman DP, Joyce GF, Zheng Y. Prescription drug cost sharing:  
associations with medication and medical utilization and spending 
and health. JAMA. 2007;298(1):61-69.
2. Choudhry NK, Winkelmayer WC. Medication adherence after myo-
cardial infarction: a long way left to go. J Gen Intern Med. 2008;23(2): 
216-218.
3. Choudhry NK. Copayment levels and medication adherence: less is 
more. Circulation. 2009;119(3):365-367.
4. Ho PM, Rumsfeld JS, Masoudi FA, et al. Effect of medication 
nonadherence on hospitalization and mortality among patients with 
diabetes mellitus. Arch Intern Med. 2006;166(17):1836-1841.
5. Colivicchi F, Bassi A, Santini M, Caltagirone C. Discontinuation of 
statin therapy and clinical outcome after ischemic stroke. Stroke. 
2007;38(10):2652-2657.
6. Brookhart MA, Patrick AR, Dormuth C, et al. Adherence to lipid-low-
ering therapy and the use of preventive health services: an investiga-
tion of the healthy user effect. Am J Epidemiol. 2007;166(3):348-354.
7. Dormuth CR, Patrick AR, Shrank WH, et al. Statin adherence and risk 
of accidents: a cautionary tale. Circulation. 2009;119(15):2051-2057.
8. Philipson TJ, Mozaffari E, Maclean JR. Pharmacy cost sharing, 
antiplatelet therapy utilization, and health outcomes for patients with 
acute coronary syndrome. Am J Manag Care. 2010;16(4):290-297.
9. Bowry AD, Brookhart MA, Choudhry NK. Meta-analysis of the effi-
cacy and safety of clopidogrel plus aspirin as compared to antiplatelet 
monotherapy for the prevention of vascular events. Am J Cardiol. 
2008;101(7):960-966.
10. Choudhry NK, Levin R, Avorn J. The economic consequences of 
non-evidence-based clopidogrel use. Am Heart J. 2008;155(5):904-
909.
11. Tricoci P, Roe MT, Mulgund J, et al. Clopidogrel to treat patients 
with non-ST-segment elevation acute coronary syndromes after hos-
pital discharge. Arch Intern Med. 2006;166(7):806-811.

n Figure. Causal Relationship Between Cost Sharing, Medication Use, and 
Clinical Outcomesa

Medication 
Discontinuation

Measurable
confounders

(eg, clinical 
characteristics)

Unobserved
confounders

(eg, health-seeking 
behavior)

Higher
Cost Sharing

Worse 
Outcomes

1

A

C

B

D

E

F2

3

aPhilipson et al estimate the relationship between higher cost sharing and medication discon-
tinuation (line 1) and higher cost sharing and clinical outcomes ( line 2) and from this infer the 
relationship in line 3. Multiple measurable and unobserved confounders (lines A-F ) may confound 
the relationships of interest. See text for details.



VOL. 16, NO. 4 n THE AMERICAN JOURNAL OF MANAGED CARE n	 289

High Cost Sharing and adverse Outcomes

12. Cannon CP, Braunwald E, McCabe CH, et al; Pravastatin or 
Atorvastatin Evaluation and Infection Therapy-Thrombolysis in 
Myocardial Infarction 22 Investigators. Intensive versus moderate 
lipid lowering with statins after acute coronary syndromes [published 
correction appears in N Engl J Med. 2006;354(7):778]. N Engl J Med. 
2004;350(15):1495-1504.
13. Ho PM, Peterson ED, Wang L, et al. Incidence of death and acute 
myocardial infarction associated with stopping clopidogrel after 
acute coronary syndrome [published correction appears in JAMA. 
2008;299(20):2390]. JAMA. 2008;299(5):532-539.
14. Choudhry NK, Brennan T, Toscano M, et al. Rationale and design of 
the Post-MI FREEE trial: a randomized evaluation of first-dollar drug 
coverage for post-myocardial infarction secondary preventive thera-
pies. Am Heart J. 2008;156(1):31-36.
15. Kulik A, Brookhart MA, Levin R, Ruel M, Solomon DH, Choudhry NK. 
Impact of statin use on outcomes after coronary artery bypass graft 
surgery. Circulation. 2008;118(18):1785-1792.

16. Ho PM, Magid DJ, Shetterly SM, et al. Medication nonadherence 
is associated with a broad range of adverse outcomes in patients with 
coronary artery disease. Am Heart J. 2008;155(4):772-779.
17. Schneeweiss S, Rassen JA, Glynn RJ, Avorn J, Mogun H,  
Brookhart MA. High-dimensional propensity score adjustment in stud-
ies of treatment effects using health care claims data. Epidemiology. 
2009;20(4):512-522.
18. Rassen JA, Brookhart MA, Glynn RJ, Mittleman MA, Schneeweiss S. 
Instrumental variables I: instrumental variables exploit natural varia-
tion in nonexperimental data to estimate causal relationships. J Clin 
Epidemiol. 2009;62(12):1226-1232.
19. Wagner AK, Soumerai SB, Zhang F, Ross-Degnan D. Segmented 
regression analysis of interrupted time series studies in medication 
use research. J Clin Pharm Ther. 2002;27(4):299-309.
20. Kaiser Family Foundation and Health Research and Educational 
Trust. Employer Health Benefits 2007 Annual Survey. http://www.kff.
org/insurance/7672/index.cfm. Accessed January 31, 2008. n


