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ABSTRACT

Objectives: The impact of pharmacy benefit redesigns on increas-
ing the use of generic drugs is not well studied in individuals 
using the most drugs: those with multiple chronic conditions. The 
objective of this study was to analyze whether generic substitution 
occurs in certain drug classes following a change in co-payments 
for working-aged adults with chronic conditions.

Study Design: This study uses pharmacy and medical claims 
data from Maryland’s high-risk pool from 2009 to 2011. An 
interrupted time series design exploits a natural experiment 
in plan drug benefit redesign that occurred in 2010. The pool 
lowered co-payments on generic drugs and raised them on 
preferred and nonpreferred brands. 

Methods: Generalized estimating equations were used to analyze 
the impact of the policy change on the percentage of generics 
utilized in the most common chronic disease medication classes. 

Results: Individuals’ generic use decreases as their number 
of chronic conditions increases. Antidepressant use increased 
9% as a result of the policy, but this was not different for those 
with varying numbers of chronic conditions. The generic utiliza-
tion rate remained unchanged for most other classes in the 
quarter immediately following the policy change. 

Conclusions: The policy change impacted the generic utiliza-
tion rate of antidepressants only, and across all classes and 
time points, generic use was lower among those individuals 
with more chronic conditions. Understanding why generic use 
decreases with more chronic conditions will be important in 
designing health insurance policies to encourage the use of 
generics, as the number of individuals with multimorbidities 
continues to increase. 
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G eneric medication use has grown substantially in 
the United States over the last 3 decades and now 
accounts for 83% of all prescriptions filled.1 Despite 

this overall increase, generic use is not this high across all 
plans, drug classes (with generic equivalents), or specific 
subpopulations. As such, health plans continue to experiment 
with ways to increase the use of lower-cost generic drugs 
in the hopes of decreasing overall pharmacy expenditures. 
Newer value-based designs seek to incorporate the clinical 
effectiveness of drugs—not just their cost—when creating 
cost-sharing structures, such as lowering co-payments on 
highly effective drugs to treat chronic conditions.2,3 

The savings to health insurers and patients can be substantial 
from increased generic substitution. One study estimated that the 
savings on just 3 drugs could be $100 million for state Medicaid 
programs.4 Another estimated that the savings to Medicare’s 
Part D program could be as much as $1 billion for every 10% 
increase in the use of generics.5 Using employer data, Liberman 
and Roebuck found that a 1% increase in the use of generics 
could lower plan expenditures for pharmaceuticals by 2.5%.6

Despite the potential for savings, the use of generics varies 
across particular drug classes. The Office of the Inspector 
General of the Department of Health and Human Services 
used the Medicare Part D program to examine the generic 
substitution rate across several drug classes in Part D plans 
(number of generic fills divided by the total number of generic 
plus multisource brand fills). Across the Part D drug plans 
studied, the use of generics varied widely, within class across 
plans. The generic utilization rate could vary across drug classes 
over time as new brand drugs come onto the market or older 
ones go off patent. However, when generics were available, 
they accounted for 75% to 98% of diuretic prescriptions and 
for only 33% to 77% of diabetes therapies.7 

To increase generic usage, one of the primary formulary tools 
has been to lower co-payments on generic drugs, or raise them 
on brand name drugs, or both, in some combination. In much 
of the literature on the impact of co-payments on prescription 
drug use, consumers have been shown to be responsive to 
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co-payments when filling prescriptions.8 Several studies 
have examined the overall shift to generics from increased 
cost sharing for particular drug classes; however, they 
have neither focused on how the co-payment changes 
may impact those with multimorbidities differently, nor 
on whether they are more or less likely to shift to generics 
when brand name prices rise.9,10 Drug use is highest in those 
with multiple chronic conditions,11 and therefore, their 
responses may be different than those found in previous 
studies: these patients could be more responsive because 
they are taking more drugs or less responsive if they feel 
particularly committed to their current mix of medications. 
There is some indication from previous studies that adults 
with multiple chronic conditions may be less responsive to 
shifts in cost sharing even though co-payment increases can 
raise their out-of-pocket costs, sometimes substantially.12,13 

If those with more chronic conditions are less responsive 
to shifts in co-payment overall, they may be more resistant 
to switching to generics for reasons other than cost, such 
as perceptions of effectiveness, provider characteristics, or 
regimen stability. Shrank et al conducted a patient survey 
on attitudes toward generic usage and found that although 
70% of respondents said the generics were a better value, 
only 38% agreed that they would rather take generics.14 
Physicians may also affect generic usage if they do not 
realize the variation in out-of-pocket costs each patient faces 
for various medications.15 Unfortunately, few studies have 
looked at predictors of generic usage in those with multiple 
chronic conditions and whether increased co-payments are 
a significant predictor of increased generic usage.

The objective of this paper is to examine whether the 
percentage of generic fills increased within particular drug 
classes for chronic diseases after changes in drug co-payment 
requirements. In July 2010, Maryland’s high-risk pool 
reduced co-payments on generic drugs and raised them 
on preferred and nonpreferred brand name drugs, creating 
a natural experiment. The policy change was designed to 
increase incentives for people to substitute generics. Prior 
to the Affordable Care Act (ACA), high-risk pools offered 
coverage to those with pre-existing conditions who did 

not have affordable coverage in the 
private, individual market. High-risk 
pool enrollees were a group with 
chronic conditions, ideal for studying 
the impact of co-payment changes in 
generic usage for those with multiple 
morbidities. Understanding how to 
control spending while maintaining 
health for those with multiple chronic 
conditions will be key in helping policy 

makers and insurers design better health plans, particularly 
as high-risk pools again enter the national policy discussion 
as one possible part of current reform proposals.

METHODS
Data Source: High-Risk Pools
The ACA established preexisting condition plans to help 
those individuals with chronic conditions gain health 
insurance, that ended as the marketplaces came online in 
2014.16 High-risk pools, however, existed in 35 states before 
the ACA—some for more than 30 years. Maryland had 
the country’s fourth largest high-risk pool until high-risk 
enrollees began entering the health insurance exchanges in 
2014.17 The reforms to the rating rules for setting premiums 
in the individual market made the high-risk pools obsolete. 
Insurers are required to cover those with preexisting condi-
tions, and there are premium tax credits that cap premium 
payments to a percentage of income if the person purchases 
the second-lowest cost silver plan. Several recent health 
care reform proposals at the federal level would re-instate 
the high-risk pool mechanism, making the data presented 
in this study helpful in understanding the potential health 
care utilization of high-risk pool enrollees.

To have qualified for a high-risk pool prior to the ACA, 
the person must have attempted to purchase coverage on 
the private individual market and been denied because 
of preexisting medical conditions. The Maryland Health 
Insurance Plan (MHIP) used funds from a statewide hospital 
tax to subsidize health insurance premiums, which were 
set at about 125% of the average premium in Maryland’s 
individual market. For the average individual in 2012, the 
premium on the individual market was about $500 per 
month. High-risk pool enrollees did not have the option 
to enroll in other government programs, either because 
they had incomes higher than Medicaid eligibility levels 
or were not eligible for Medicare. 

In July 2010, MHIP lowered the co-payments for generic 
drugs by 33% to 50% depending on the formulary tier and 
raised the co-payments on brand name and nonpreferred 
brand name drugs as much as 37%. The co-payments on the 

PRACTICAL IMPLICATIONS
■■ Maryland restructured the drug benefit design for its high-risk pool to increase the use of 

generic drugs. 
■■ Individuals with chronic conditions were less likely to use generic drugs and the percentage of 

generic drugs they used did not change substantially with the change in co-payments. 
■■ Policies to increase the use of generic drugs may need more than cost sharing alone to  

increase uptake among those with multiple chronic conditions.
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newly created specialty tier increased 
40% for most of the MHIP plans. TABLE 1 
shows the difference in co-payments for 
the various pharmacy drug tiers and for 
the different plan types within MHIP. 

An interrupted time series study 
design was used to analyze the changes 
in the generic utilization rate (GUR) for 
selected classes, using administrative 
claims data from July 2009 to June 
2011. The sample consisted of those 
who met the following requirements: 
continuously enrolled for the 2-year 
analysis period, aged 18 to 64 years, and 
had at least 1 fill in the selected classes 
in the year before the policy change. 

Drugs were assigned to classes 
using Multum’s Lexicon database, 
which groups National Drug Codes 
into therapeutic classes. Sixteen 
classes were initially selected: anti-
hyperlipidemic agents; antidiabetic 
agents; beta-adrenergic blocking agents 
(beta-blockers); angiotensin-converting 
enzyme (ACE) inhibitors; antihyper-
tensive combinations; sex hormones; 
thyroid hormones; bronchodilators; diuretics; calcium 
channel blockers; leukotriene modifiers; antidepressants; 
anxiolytics, sedatives, and hypnotics; anticonvulsants; 
antipsychotics; and central nervous system (CNS) stimulants. 
Due to the high proportion of generics already being used 
in this sample for diuretics, calcium channel blockers, ACE 
inhibitors, and beta-blockers in the pre-period, these classes 
were removed from consideration for further analysis. 
Leukotriene modifiers were also removed from further 
analysis because of the absence of generic alternatives.

The particular classes in this analysis are used to treat 
chronic conditions and therefore should be taken regularly; 
they were also the classes of drugs with the greatest volume 
of fills. Two exclusions should be noted: analgesics and 
antivirals were among the top classes by volume. Analgesics 
were removed because of their use in acute pain management. 
A separate program in Maryland (and similar ones in many 
other states) paid some cost sharing for patients with HIV/
AIDS, so these were also removed from the analysis. 

The main covariates used are age, gender, number 
of chronic conditions, and plan type. Age is measured 
continuously, and gender is binary (1 = female). The number 
of chronic conditions is continuous. International Clas-
sification of Disease, Ninth Revision, Clinical Modification 

(ICD-9-CM) codes were translated into categories of condi-
tions and chronic diseases using the Clinical Classifications 
Software from the Agency for Healthcare Research and 
Quality.18 For a condition to be counted as chronic, the 
ICD-9-CM code had to appear in at least 2 outpatient visits 
or at least 1 inpatient visit. 

Plan type, such as preferred provider organization (PPO) 
or health maintenance organization (HMO), was also added 
as a series of dummy variables, which represent differences 
across plan benefit structure. Plan type also reflects differences 
in income, since MHIP provides a second set of plans, called 
MHIP Plus (MHIP+), for low-income individuals. Prior to the 
implementation of the ACA, low-income childless adults in 
Maryland were also not eligible for Medicaid, and parents 
were only covered to 116% to 122% of the Federal Poverty 
Level (FPL).19 To qualify for MHIP+, the person must have had 
an annual income below 200% of the FPL ($21,660 in 2010). 

The main outcome is the percentage generic of all drugs 
filled in a particular class. The GUR is calculated as the 
number of generic fills in the class divided by the total number 
of fills in the class. Other work in this area also calculates the 
generic substitution rate, which is the number of generics 
in the class divided by the total number of generics and 
multisource brands in a class. This particular dataset did not 

Table 1. Drug Tiers, Co-Pays, and Drug Examples

 
Tier 1

Generic

Tier 2
Preferred 

Brand

Tier 3
Nonpreferred 

Brand
Specialty Tiera

Select Classes

2010 co-pay, MHIP+ 10 25 50 75

Change from 2009 –5 5 15 25

90-day supply 20 50 100 150

Change from 2009 –10 10 30 50

2010 co-pay, all other plans 15 35 75 125

Change from 2009 –5 8 28 50

90-day supply 30 70 150 250

Change from 2009 –10 16 56 100

Examples of drugs in different tiers

Diabetes, antidiabetics acarbose Actos Amayrl

Hypertension, ACE inhibitors coptopril Multaq Accupril

Depression, antidepressants citalopram Effexor XR Prozac

Arthritis hydroxychloroquine Enbrel Arava

High cholesterol, statins lovastatin Lipitor Vytorin

COPD cromolyn sodium Advair Intal

Pain management, NSAIDs ibuprofen – Celebrex

HIV/AIDS, antivirals Reyataz

ACE indicates angiotensin-converting enzyme; COPD, chronic obstructive pulmonary disease; MHIP+, Maryland Health 
Insurance Plan+; NSAIDs, nonsteroidal anti-inflammatory drugs. 
aThe change in price for the specialty tier assumes the drug was Tier 3 in 2009. Includes the main drugs in the specialty 
tiers to treat genetic disorders, viral infections, cancer, some thyroid conditions, and other infections. 
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have enough multisource brand fills to create a meaningful 
measure. An additional measure that could have been used 
would have been, at a more granular level, the number of 
days supplied. Because the objective of the paper was to 
focus on chronic disease medications that should be taken 
regularly, this outcome is saved for future analyses. 

Analysis
An interrupted time series design using individual-level 
data was used. The key variable of interest was the policy 
change indicator, where the null hypothesis is that in the 
absence of the policy change, the trend of generic utilization 
would have remained constant:
Yit = ƒ(β0 + β1timet + β2policyt + β3post timet + β4chronici + 
β5chronic × policyit + β6chronic × post timeit + Xitλ) 

β1timet is the time trend, measured quarterly since July 
2009 to account for secular increases in the use of generic 
drugs. MHIP runs on a fiscal year from July to June. The 
policy change is included as a binary indicator equal to 0 
in the pre-period and 1 in the post period. The post time 
variable measures the quarters continuously since the 
policy change, so it is equal to 0 in the pre-period and 
begins at 1 in July 2010. β2policyt + β3post timet represents 
the impact of the policy change for the whole sample, 
including both the initial impact and the change in the 
trend after the intervention. β4chronici represents how 
patients with different numbers of chronic conditions will 
react. β5chronic × policyit represents how the policy impact 
changes across groupings of numbers of chronic conditions, 
and β6chronic × post timeit represents whether the trend 
in the post period is different for different numbers of 
chronic conditions after the policy change. Xitλ represents 
the vector of control covariates: age, gender, and plan type.

The outcomes are analyzed using generalized estimating 
equations (GEEs) specifications to analyze the impact of the 
policy change, because having a prescription in 1 month is 

highly correlated with having a prescription drug in the next 
month, particularly for patients with a chronic disease. GEE 
allows for the specification of the family (ie, Gaussian) and 
link function (ie, identity or log) for the mean, making this 
a very flexible regression model. The correlation structure 
was assessed through examining the correlation between 
the outcome overtime. Binomial models were used given the 
distribution of the outcomes (a proportion varying from 0 to 1).

RESULTS 
The final sample consisted of 6215 individuals, all of whom 
were aged 18 to 64 years, were continually enrolled across 
the 2-year study period, and filled at least 1 prescription in 
the selected classes in the pre-year (TABLE 2). Their average 
age was 51 years, with just over half female. Table 2 also 
shows that as the number of chronic conditions increases, the 
number of different drug classes the person used increases. For 
example, individuals with 6 or more chronic conditions used 
more than 10 different classes of medications each quarter.

TABLE 3 shows the average GURs in the pre- and post 
period. Without controlling for the general increase in generics 
over time, this table suggests whether increases in generic 
usage arose in particular classes after the policy change. The 
percentage of generics used in the year before the policy 
change ranged from a low of 5% in the bronchodilators class 
to a high of 84% for the anxiolytics/sedatives. The quarterly 
GUR increased for most classes in the post period, but by 
small amounts. Anxiolytics/sedatives, antidepressants, 
CNS stimulants, antihypertensives, antihyperlipidemics, 
sex hormones, and thyroid medications are classes that 
demonstrated significant increases in generic percentage in the 
post period (P <.05). For example, the GUR for antidepressants 
increased from 62% to 70% in the post period. The GUR of 
antihypertensives increased from 57% to 65% in the post 
period. Nevertheless, these unadjusted results do not control 
for the general increase in generic use over time.

FIGURE 1 shows the quarterly trend in generic usage 
separated by the number of chronic conditions. This figure 
shows that once a person has a chronic condition, they 
are less likely to be using generic drugs. The graph also 
shows that the usage of generic drugs is increasing steadily 
over time across all chronic conditions. However, visual 
inspection does not detect a marked shift in the trend or 
the level of generic usage at the policy change time point 
(marked with the vertical line). 

Regression Results
The policy does not have a differential impact on those 
with different numbers of chronic conditions. Across 
most of the drug classes, the interaction of the number of 

Table 2. Sample Characteristics by Number of Chronic Conditions
Number of  
Chronic 
Conditions

Age
Mean (SD)

Gender 
(% female)

Total Number  
of Different  

Drug Classes (SD) N (%)

0 41 (15) 55 4 (3) 121 (2)

1-2 44 (14) 56 6 (3) 668 (11)

3-5 50 (12) 56 7 (4) 1764 (28)

6-9 53 (11) 57 10 (4) 2053 (33)

≥10 56 (10) 62 14 (5) 1609 (26)

Total 51 (12) 58 10 (5) 6215 (100)

SD indicates standard deviation.
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chronic conditions and the policy change is not statistically 
significant, nor is the odds ratio on the interaction of the 
number of chronic conditions and the post time trend. The 
EAPPENDIX (available at ajpb.com) shows the full regression 
results for each drug class. For the classes of mental health 
medications, antidepressants are the only class with a 
statistically significant increase in the GUR in the post 
period, according to the significance level of the coefficient 
on the policy change in the regressions. 

For the other coefficients in the model, plan type (eg, 
HMO, PPO) varies as to whether it is a significant driver in 
determining the GUR. The $500 PPO group was held as the 
reference group to examine the impact on the low-income 
plans in MHIP+. The expectation is that plans less generous 
in terms of cost sharing, such as the high-deductible health 
plan (HDHP) and the HMO, may result in a higher GUR. 
However, the coefficient is not consistently significant in 
magnitude or direction across classes. Gender is a significant 
predictor for many of the drug classes, although not the 
same direction for every class. For example, being female 
increases the use of sex hormones (largely birth control) 
and decreases the rate for thyroid hormones. Age was also 
a significant predictor for most classes.

A secondary effect that can be seen with this data is that 
across almost all drug classes, the percentage of generic 
drugs used is lower as the number of chronic conditions 

increases. In the immediate post period, the predicted use 
of generic antidepressants is 61% for those with 14 chronic 
conditions compared with 68% for those with no chronic 
conditions. Because the predicted GUR will depend on all 
of the covariates used in a binomial model, the marginal 
effects are calculated to show the predicted probability of 
generic use within each class for several levels of chronic 
conditions and at 2 postperiod time points. (Marginal effects 
can be found for all classes in the eAppendix.) 

Table 3. Average Proportion Generic per Year in Selected Classes

Drug Class Condition Examplesa

Average  
Proportion Generic 

in Pre-Year

Average  
Proportion Generic 

in Post Year
Significant 
Differenceb

Antidepressants Depression escitalopram (Lexapro), duloxetine (Cymbalta) 0.62 0.70 Yes

Anxiolytics/ 
sedatives

Anxiety
diazepam (Valium), alprazolam (Xanax),  

zolpidem tartrate (Ambien)
0.84 0.90 Yes

Anticonvulsants Bipolar disorder, epilepsy
gabapentin (Neurontin), lamictal (Lamotrigine), 

ativan (Lorazepam)
0.83 0.85 Yes

Antipsychotics
Bipolar disorder,  
schizophrenia

lithium carbonate, quetiapine (Seroquel),  
aripiprazole (Abilify), risperidone (Risperdal)

0.37 0.37

CNS stimulants Attention deficit disorder
methylphenidate (Concerta, Ritalin),  

amphetamine salts
0.56 0.61 Yes

Antihypertensive 
combinations

Hypertension
hydrochlorothiazide/lisinopril,  

triamterene/hydrochlorothiazide, valsartan (Diovan)
0.57 0.65 Yes

Antihyperlipidemics High cholesterol simvastatin (Zocor), atorvastatin (Lipitor) 0.39 0.42 Yes

Antidiabetics Diabetes
metformin, sitagliptin (Januvia),  

insulin glargine (Lantus)
0.54 0.53

Sex hormones
Birth control, low  

testosterone, menopause
ethinyl estradiol/norethindrone (Loestrin),  

testosterone (Androgel), estradiol (Vagifem)
0.39 0.45 Yes

Thyroid hormones Hypothyroidism levothyroxine (Synthroid) 0.63 0.66 Yes

Bronchodilators Asthma, COPD albuterol (Proventil, Ventolin), LABA (Advair) 0.05 0.06  

ACE indicates angiotensin-converting enzyme; CCB, calcium channel blocker; CNS, central nervous system; COPD, chronic obstructive pulmonary disease; LABA, long-acting beta agonist. 
aBrand names are in parentheses. 
bSignificant difference (P <.05). 

Figure 1. Quarterly Generic Usage Separated by the Number of 
Chronic Conditions
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Because it may take time for the policy change to impact 
the people taking the drugs, the trend may be different in 
the immediate post period versus a year later, so postperiod 
time points are shown. FIGURE 2 shows the marginal effects 
by number of chronic conditions and time period, clearly 
demonstrating a downward trend in the GUR as the number 
of chronic conditions increases. This relationship holds for 
nearly all of the classes studied except for bronchodilators. For 
antidepressants and antihypertensives, the largest increase 
occurred in the quarter just after the policy change, with 
the increase in generic use growing more slowly over time.

DISCUSSION
Over the 2-year study period, generic utilization increased 
steadily in most classes for Maryland’s high-risk pool, 
reflecting a similar trend across the United States.20 The 
co-payment policy change did not impact the use of generics 
for most classes studied, nor were those with multiple 
chronic conditions more likely to be affected than those with 
fewer conditions. The policy change was associated with a 
significant increase in the GUR for antidepressants while 
the policy had no effect on many of the other drug classes.

Some studies have shown similar findings. A study by 
Wang et al is one of the few to examine the impact of being 
sicker on medication utilization when facing co-payment 
changes. The authors found that those with higher disease 
burden are less likely to reduce their adherence to medica-
tions than those who are healthier.13 Remler and Atherly 
construct a theoretical model for this behavior, and confirm 
with empirical data that those with more morbidities are less 
elastic in their response to price increases.12 Even evidence 
in the value-based design literature finds that those who are 
already on a regimen are less likely to see major increases in 

adherence to drugs than those who were 
nonadherent before.21 These findings 
indicate that individuals with more 
conditions may have legitimately less 
response to changes in co-payments.

A secondary, but significant, finding 
of the current study is that in almost all 
classes, except bronchodilators and anx-
iolytics, the effect of the person having 
more chronic conditions is to decrease 
the percentage generic used. Sensitivity 
analyses show the trend is unchanged, 
even after removing those who were 
over the out-of-pocket maximum in the 
second year. Plan types were also not 
significant in the regression models, 
except for antipsychotics, and the 

percentage of individuals with each grouping of chronic 
conditions was relatively evenly distributed across plans. 

There is growing literature explaining why adults may 
be less likely to choose generic drugs, which includes 
reasons such as the availability of generics within a class, 
preferences for certain brand name drugs, patient and 
physician characteristics, and the formulary design of the 
health plan.11 Although the FDA requires that all generic 
drugs have the same active molecule, in real-world practice 
there are disputes as to whether the generic versions are 
exactly bioequivalent. Some drugs may have different inert 
ingredients to which some individuals may be allergic. The 
cost of switching drugs, real or perceived, may be high for 
some patients. Some older, generic, mental health medications 
that are therapeutic substitutes for newer mental health 
medications such as antidepressants or antipsychotics 
are perceived to have particularly adverse effects, such as 
weight gain, tardive dyskinesia (involuntary movement), and 
metabolic problems.23,24 For many other drugs, studies have 
confirmed that, generally, there is little evidence indicating 
that generic versions of active ingredients operate differently 
than their brand name counterparts; however, this perception 
may still impact patient and prescriber behavior.22

Although these studies may explain the effect among 
all adults, it is not clear why those with multiple chronic 
conditions are not using more generics, particularly since 
they would have a financial incentive to switch to generics 
given their overall medication burden. It could be that they 
are sicker and are reluctant to switch once on a given regimen. 
In a survey of adult prescription drug users, Shrank et al 
(2009) found that just under 40% of respondents agreed 
with the statement that they would prefer to take generics 
over brands, even though almost 70% of respondents 

aThis graph shows the predicted generic utilization rate in the pre-period and at 2 time points in the post period (the first 
quarter after the policy change, and the fourth quarter).

Figure 2. Marginal Effects for Antidepressants and Antihyperlipidemicsa
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agreed with the statement that generic drugs are a better 
value than brand name drugs; however, these findings are 
not explored by the number of chronic conditions. A small 
study in Portugal found patient preferences for generics were 
lower when the diseases were perceived as more serious.25 
This may indicate that those with less serious conditions 
feel safer in switching to generics. Providers also have 
preferences for prescribing certain medications and may 
continue prescribing their currently preferred treatments 
if unaware that the patient has substantial co-payments.15,26 

Another possible explanation is that once established on 
a regimen, individuals with multiple chronic conditions are 
less likely to switch to other drugs for fear of drug interactions 
or other destabilizations. Although polypharmacy—the 
notion of taking many drugs at once—has become a topic 
of interest for the elderly in recent years,27 there is little 
similar literature in the working-age adult population. 
Working-age adults could have the same constellations 
of chronic conditions as the elderly, but may be better 
functioning at younger ages (ie, less frailty or cognitive 
decline). Due to the rising levels of multimorbidity in 
developed and developing countries, more work is needed 
in this area to understand generic drug use.11,28

In this study, there may be another possible explanation 
for the decreasing use of generics among those with higher 
numbers of chronic conditions and the lack of response 
to the policy change overall. It could be that those with 
more conditions could have selected to enroll in more 
generous health plans and are therefore more protected 
from the impact of cost sharing. The distribution of chronic 
conditions across plan types is relatively similar in the 
pre-period, with the less generous plans (eg, HDHPs and 
HMOs), attracting a slightly lower percentages of those with 
10 or more chronic conditions (18% and 17%, respectively) 
than the MHIP+, $500 PPO, and $1000 PPO (26%, 25%, and 
24%, respectively). However, the models already control 
for plan type, and these coefficients are not a significant 
predictor, except for the antipsychotics class. 

With an interrupted time series analysis, there is a 
concern that simultaneous patent expiries could be causing 
the shift in use, rather than the co-payment change. As a 
sensitivity analysis, any new drug (either brand or generic) 
with an approval date during the study period was dropped. 
The antipsychotic class does have a noticeably higher 
proportion of generics in the pre- and post periods due to 
the entrance of olanzapine (Zyprexa) in late 2009. However, 
the regression results on this sample were nearly identical 
to the main results. The models also were not sensitive to 
the inclusion of the total number of drug fills per person 
per quarter as a covariate.

Limitations 
This analysis is limited in causal implications because there 
is no control group to rule out any further co-occurring 
changes that may impact generic drug utilization, such as 
the increasing use of co-payment cards that allow patients to 
access medications with no or reduced cost sharing. At the 
time they were operating, high-risk pools contained members 
with preexisting conditions, making comparisons to a 
commercial population different. Furthermore, Maryland’s 
high-risk pool was one of the largest in the country at the 
time and there were no high-risk pools of similar size in 
the mid-Atlantic region with which to compare. Other 
populations, such as Medicare dual-eligibles, have a high 
number of comorbidities, but are elderly and face very 
different cost-sharing designs in Medicare Part D, thereby 
making this population a poor control as well. 

Given how the GUR is calculated, it is possible that the 
generic percentage filled may appear to increase because 
the number of brand name medications drops while the 
number of generics filled stayed unchanged. If brand name 
drug use drops while generic use stays unchanged, then this 
suggests that some enrollees stop taking those brand name 
medications altogether, instead of substituting with a generic 
version. For example, in the case of bronchodilators for 
asthma, where the main drug (Advair) was still under patent 
until 2012, there is a small dip in the number of brand name 
medications filled while the generic fills do not change; this 
suggests there may be a decrease in adherence. However, this 
is not the case in all classes. For antidepressants, there does 
appear to be a corresponding increase in generics as brand 
name drug fills decrease, indicating a substitution effect. 

With claims data, there are substantial limitations in 
identifying other unmeasured factors that may also influence 
use. The sample was limited to 1 year continuously enrolled 
in the pre- and post periods surrounding the policy change. 
Those who dropped coverage during the year tended to be 
healthier and younger. However, this pattern is not markedly 
different in the post period versus the pre-period. Finally, 
this analysis only examines the high-risk pool in 1 state, 
Maryland, so this may further limit the generalizability 
of the findings. Because those in high-risk pools opted to 
purchase the insurance, it could indicate this is a more 
price-insensitive cohort, and this could explain the effects 
seen in this study. If this explanation were true, it would 
limit the external validity of this study. However, other 
early work in this field with very different populations 
found similar price insensitivities.

Future research will use a larger dataset to substantiate 
the idea that those with multiple chronic conditions are 
not very responsive to co-payment changes and to confirm 
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that those with higher numbers of chronic conditions are 
less likely to use generic drugs. This analysis highlights the 
difficulties in understanding why generic usage might be 
lower among those with multiple comorbidities, which is 
a limitation of any claims data analyses. Work in this area 
to further explore why generic drug usage is lower among 
persons with multiple morbidities could include survey 
or qualitative work to better understand this relationship. 

CONCLUSIONS
The co-payment increase for this pool increased the generic 
usage of antidepressants, but did little to increase the trend 
toward generic usage for almost all other classes studied. 
There were several classes already at their maximum generic 
usage, particularly the cardiovascular-related medications. 
Therefore, this policy did little to encourage those with 
multiple chronic conditions to switch to generics. Adjusting 
cost sharing alone may be of limited use in populations with 
multiple chronic conditions because there are additional 
factors impacting drug usage, other than price alone. Other 
interventions to increase the use of generics may be needed, 
such as those that would increase pharmacist or physician 
counseling regarding the patients’ mix of drugs.
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