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to the editors:

The cause(s) of suboptimal medication adherence in patients with chronic disease has 
been the subject of intense investigation.1 Reducing medication costs in order to im-
prove patient adherence is common practice in value-based insurance design,2 however, 
absolute price reduction may have a marginal effect on overall adherence due to the 
large effects of non-economic factors.3

To further explore, we report data from a natural experiment in a manufacturing 
workforce in which the imposition of marginal costs to otherwise rich and uniform drug 
benefits4 were staggered. As part of an overall assessment of the change, we use a dif-
ference-in-difference approach to evaluate the impact of price changes for 4 classes of 
drugs (angiotensin-converting enzyme inhibitors/angiotensin receptor blockers [ACEIs/
ARBs], beta-blockers, statins, asthma controllers) among 2573 employees who had regu-
larly filled prescriptions for at least 1 year prior to the benefit change (medication pos-
session ratio >.80).

On January 1, 2004, one-third of the workforce—on average slightly younger, less 
well paid, and more likely female—were switched (based on plant location and work-
type) from a small fixed copay to a coinsurance benefit with graded copays for generics 
(5% to 10%), brands with no generic option (20%), and choice brands (50%); the 
remaining workers experienced no year-to-year benefit change because of preexisting 
labor agreements. The Table shows the out-of-pocket costs and medication adherence 
across the 2 years for this previously adherent group; the reported P values are for the 
difference-in-difference change between those with the new benefit versus no change 
in benefit. As shown, there was a disproportionate decline in adherence in all 4 drug 
classes, including the 2 where the out-of-pocket costs actually declined because of the 
coinsurance, possibly due to cross-price effects including the higher cost for outpatient 
visits which resulted in 11% to 17% less ambulatory utilization in the intervention 
group.5 

Multivariate analysis, adjusting for prior adherence, age, gender, income, race, and 
sex, shows an overall intervention effect of –.013 (P <.05) or a 1.3% decline in over-
all medication adherence across classes. Elasticity of demand was about –.002 per 
$10/year change (P <.001), in the range of a 2% to 3% decline for the more expensive 
drug classes, similar to that reported by Choudhry.3 Both effects were not included in 
the same model because of colinearity.

Overall the negative impact of the price change, at least among these previously 
adherent patients, was consistent with expectations but modest in absolute size for all 
classes except asthma controllers, the group that changed most in price. Although our 
multivariate model (data not presented) did not confirm either effect, we cannot exclude 
steeper consequences of price change among the less affluent, nor the possibility of in-

“Medication  
adherence declined 
in all patient groups 
after benefit change, 
even in groups with 
reduced out-of-pocket 
pharmacy costs.”
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teractions between price and other factors among those previ-
ously less adherent. The health impacts of these unintended 
consequences of design change among stably employed pri-
vately insured workers merits careful observation as the transi-
tion to higher marginal cost insurance schemes continues.
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n Table. Average Cost per Year and Adherence

 
Medication Cost

MPR

 
Medication

2003  
Mean MPR

2004  
Mean MPR

Mean 
Difference

 
 P a2003 ($) 2004 ($) Mean Difference ($)

ACEIs/ARBs        

    Intervention group 114.41 101.26 –15.84 .899 .834 –.065 <.001

    Control group 100.61 97.45 –3.84 .903 .871 –.032

Beta blockers        

    Intervention group 82.80 48.01 –41.76 .911 .851 –.037 .113

    Control group 77.64 76.99 –0.84 .900 .862 –.060

Controllers        

    Intervention group 130.54 282.54 182.52 .892 .684 –.208 .011

    Control group 107.75 111.48 4.44 .889 .838 –.051

Statins        

    Intervention group 127.88 235.50 129.24 .886 .795 –.060 .034

    Control group 116.32 114.98 –1.56 .893 .833 –.091

ACEI/ARB indicates angiotensin-converting enzyme inhibitor/angiotensin receptor blocker; MPR, medication possession ratio. 
aDifference in difference (2004 to 2003 mean MPR) between the 2 groups.


