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Precise estimates of the benefits and costs of pharma-
cotherapy are increasingly important as the number of ther-
apeutic options grows; this is the case with nonselective
nonsteroidal antiinflammatory drugs (NSAID). Americans
spent $4.5 billion dollars on antiinflammatory prescriptions
in 20001, and the selection of agents has become more
complex since the introduction of selective COX-2
inhibitors.

While clinicians are well aware of many of the adverse
effects associated with nonselective NSAID, the costs of
major adverse effects for patients starting nonselective
NSAID treatment have not been fully described.
Gastrointestinal (GI) hemorrhage and peptic ulcer disease
are over twice as likely to occur in patients taking nonselec-
tive NSAID2,3; independent risk factors for these adverse
effects include older age, prior GI bleeding or peptic ulcer
disease, concomitant warfarin or corticosteroid use, and
coronary heart disease4-6. Cardiovascular side effects,
including hypertension and congestive heart failure (CHF),
make up another major area of risk for nonselective NSAID
users. The average elevation in blood pressure for nonselec-
tive NSAID users is 5 mm Hg7, and such patients are about
66% more likely to start antihypertensive treatment than
comparable patients not prescribed nonselective NSAID8.
Additionally, CHF admissions are 80% more common in
patients taking nonselective NSAID and diuretics compared
to similar patients taking diuretics alone9.

We examined the annual rates and costs of major adverse
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ABSTRACT. Objective. Nonselective nonsteroidal antiinflammatory drugs (NSAID) are well known to cause an
increased risk of gastrointestinal (GI) hemorrhage, congestive heart failure, and hypertension, but
the cost of such adverse effects has not been rigorously defined. We calculated the excess risk and
costs associated with the major adverse effects of prescription nonselective NSAID.
Methods. This study involved a retrospectively collected random cohort of 41,826 continuously
enrolled patients over 65 years old in the New Jersey Pharmaceutical Assistance to the Aged and
Disabled or Medicaid programs. We calculated the adjusted rates and costs of major adverse effects
associated with nonselective NSAID, including hospitalization for GI hemorrhage, gastroprotective
drug use, ambulatory upper GI procedures, antihypertensive drug use, and hospitalization and
medication use to treat congestive heart failure.
Results. Eighteen percent of patients filled ≥ 1 new prescription for a nonselective NSAID during
the study year. All adverse effects studied were more common in patients filling prescriptions for
nonselective NSAID than in those not. Average annual costs for the adverse effects studied were
$1,234 (1998 US dollars) in nonselective NSAID users compared with $1,036 for controls. After
adjusting for sociodemographic factors, other health care utilization, and relevant comorbid diseases,
the average annual cost for the major nonselective NSAID related adverse effects studied was $117
higher for patients filling a nonselective NSAID prescription than for those who did not.
Nonselective NSAID users with ≥ 4 risk factors for nonselective NSAID related adverse effects had
average excess costs of $316 over controls, whereas those with no risk factors had an average excess
cost of only $75.
Conclusion. The excess cost of nonselective NSAID related adverse effects is modest in low risk
patients, but much higher in patients with specific risk factors. This approach of stratifying patients
based on the risk of nonselective NSAID associated adverse effects can help clinicians and policy-
makers determine which patients might be the most appropriate candidates for treatment options
costlier than nonselective NSAID. (J Rheumatol 2003;30:792–8)
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effects potentially related to nonselective NSAID in patients
beginning treatment. We assessed costs in all subjects, and
in particular subgroups of patients with different risk
factors.

MATERIALS AND METHODS
Data sources. There were 3 primary sources of data for this study: New
Jersey Medicaid, the New Jersey Pharmaceutical Assistance to the Aged
and Disabled program (PAAD), and Medicare. The PAAD program is for
low to moderate income elderly residents of New Jersey whose incomes are
too high to qualify for Medicaid, but are below a threshold value. Virtually
all prescription drugs for persons actively using Medicaid or PAAD bene-
fits are paid for by these programs with a small or no copayment.

We extracted information on individuals enrolled in Medicaid or PAAD
for the period January 1, 1991, to June 30, 1995. The study-specific data-
base contained information from Medicare and Medicaid on: patient age,
race, sex, nursing home utilization, and enrollment dates; and all outpatient
and hospital diagnoses. As well, information on all filled prescriptions
came from Medicaid and PAAD files. These contain records for all
prescriptions filled, including the preparation, dosage, date filled, and
quantity dispensed. All personal identifiers were removed to protect patient
confidentiality.

Study population. Eligible patients were all beneficiaries of the New
Jersey Medicaid or PAAD programs during 1991 through 1995 who
demonstrated ongoing use of these programs. Ongoing use was defined as
filling a prescription for any medication in 2 consecutive 6 month periods
(baseline period) and at least once prior to the baseline period. Thus, all
persons in the study cohort were actively filling medications. For nonse-
lective NSAID users, the one year study period began on the date the first
nonselective NSAID prescription was filled. For those who did not fill a
nonselective NSAID prescription during the study year, the study period
began on the date of the first prescription for any other drug after satis-
fying the eligibility criteria. To study only new users of prescription nons-
elective NSAID, we excluded patients who had filled a nonselective
NSAID prescription during the baseline period. The study database did not
contain information on over-the-counter use of nonselective NSAID or
aspirin.

All subjects were required to be ≥ 65 years of age at the start of the one
year study period. We excluded patients who died during the one year study
period or who had no evidence of any health care utilization in the 6 months
after the study period. Because of the very large number of eligible
subjects, we conducted all analyses in a random 25% sample of the eligible
cohort.

Outcomes. Risk of major adverse effects. We studied the GI and cardiovas-
cular adverse effects of nonselective NSAID, since they are the most
common and potentially costly. GI adverse effects included all hospital
admissions for GI hemorrhage, ambulatory upper GI procedures or radi-
ographs, and use of gastroprotective agents, such as sucralfate, misoprostol,
proton pump inhibitors, and H2-receptor antagonists. We included hospital
admissions if either (1) the primary diagnosis was Diagnosis Related Group
(DRG) 174-178, GI hemorrhage or peptic ulcer, with or without complica-
tions10, or (2) any of the International Classification of Disease, 9th revi-
sion, Clinical Modifications (ICD-9-CM) diagnosis codes were consistent
with GI hemorrhage11 and the patient underwent an upper GI endoscopic,
surgical, or radiographic procedure during the hospitalization. Ambulatory
upper GI procedures studied included all endoscopic procedures and radi-
ographs of the stomach or duodenum.

Cardiovascular adverse effects included hypertension and CHF, as indi-
cated in use of antihypertensive medications, hospitalizations for CHF, and
use of loop diuretics or digoxin. Antihypertensive medications included all
those in the following classes: thiazide diuretics, angiotensin-converting
enzyme inhibitors, calcium channel blockers, beta-blockers, anti-adren-
ergic agents, and combination products. CHF hospitalizations were defined

as those with a primary diagnosis of heart failure, DRG 127, or those with
an ICD-9-CM diagnosis code consistent with CHF.

Costs of major adverse effects. Medication costs for these adverse events
were calculated using the actual dollar amounts paid by Medicaid or
PAAD. For missing data, the most common paid amount (mode) for the
specific preparation and dosage was used. All medication costs were
converted to 1998 US dollars using the medical care component of the
Consumer Price Index12. We calculated 6 different types of adverse effect
costs: use of a gastroprotective drug, ambulatory GI procedure(s), admis-
sion(s) for GI hemorrhage, antihypertensive drug use, CHF drug use, and
CHF admission(s). For GI hemorrhage and CHF hospitalizations, we used
the average amount paid for the respective DRG, based on the Medicare
Provider Analysis and Review (MEDPAR) 1998 file13. The cost used for a
hospitalization for GI bleeding was $4,166 US and for CHF, $4,399 US.
For ambulatory GI procedures and radiographs, we used the 1998 Medicare
allowable charges based on the appropriate CPT codes14. We did not
include the cost of the nonselective NSAID themselves since the goal of the
analyses was to estimate the cost of adverse effects.

Covariates. We defined several categories of covariates, including the
patient’s demographic characteristics, health care use history, and relevant
clinical traits. Age and insurance status were defined at the start of the study
year. Patient race was categorized according to Medicare or Medicaid eligi-
bility files into white, black, and other. A variety of health care utilization
variables were defined in the baseline year, including the number of physi-
cian visits, hospitalizations, and number of different medications used. A
comorbidity index was calculated based on inpatient and outpatient diag-
noses from the baseline period15. We determined whether patients had a
history of upper GI disease, hypertension, and/or CHF during the baseline
period, using the same definitions given above (see Outcomes section).

To define high risk subgroups, we assessed whether patients had any of
the following characteristics previously shown to be associated with non-
selective NSAID adverse effects: age ≥ 75 years at the start of the study
year, GI hemorrhage or ambulatory GI procedure in the baseline year, use
of warfarin or corticosteroids at the beginning of the study year, or prior
heart disease (CHF, myocardial infarction, or angina)4-6.

Analysis. We first examined baseline patient characteristics for both
NSAID users and nonusers and calculated the proportion of patients who
experienced any of the potential adverse effects studied. Next, the crude
odds ratio (OR) for each adverse effect was calculated, comparing nonse-
lective NSAID users and nonusers. Chi-square tests were used to calculate
95% confidence intervals (CI) and p values. We then constructed separate
multivariable logistic models with the risk of each adverse effect serving as
the dependent variable. The exposure of interest was NSAID use at the
beginning of the study year. Covariates were defined in the year prior and
included age, race, sex, number of physician visits, number of hospitaliza-
tions, number of different medications used, history of CHF, history of
hypertension, and history of GI bleed.

Many patients had zero costs for the adverse effects of interest and
others had extremely high costs. Because of this bimodal distribution, we
used a 2 stage approach to calculate the adjusted costs for each of these
components of cost16. First, we developed multivariable models to predict
the probability of incurring any cost for each adverse effect. These models
contained the same covariates as the logistic models described above.
Second, we calculated the adjusted costs for each adverse effect in gener-
alized linear models conditional on whether a patient had incurred any costs
for that component. All the same variables indicated above served as
covariates. Finally, we calculated the predicted cost for each patient by
combining the predicted probability of incurring costs and the predicted
amount of these costs using the following equation:

Predicted cost = (probability of cost given R) – (expected cost 
given R in patients with cost)

where R refers to the patient’s covariate values at baseline. In the secondary
conditional models, we first assumed all persons were nonselective NSAID
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users and then averaged the predicted costs over the entire population. Then
all persons were assumed to be NSAID nonusers and the predicted costs
were again averaged over the total cohort; these figures were compared. We
estimated the costs in subgroups of patients with different risk factors by
creating indicator variables for each of these variables and then repeating
the above procedure for such a population. This procedure was repeated for
each component adverse effect. The total adjusted cost of adverse effects
was calculated using 2 different methods. The primary analysis calculated
the total cost of adverse effects as the arithmetic sum of each component,
after modeling the component costs; the second method created an adjusted
model for the total cost.

RESULTS
A total of 41,826 patients were randomly sampled using a
number generator from eligible beneficiaries who fulfilled
all inclusion criteria; 18% of subjects filled a prescription
for a nonselective NSAID at the beginning of the study year
(Table 1), and the remaining patients filled no nonselective
NSAID prescriptions. For patients filling a nonselective
NSAID prescription, the median number of days covered
was 47 (the interquartile range, 25% to 75%, was 31 to 93
days). Patients in the cohort had a mean age of about 75
years, a majority were female and white, and about 30%
qualified for Medicaid. A small percentage had been hospi-
talized in the baseline year for CHF, but about 25% had
filled a prescription for a medication used for CHF. In the
baseline year, about 40% had a physician visit for hyperten-
sion. Sixty percent of the study population had filled a
prescription for an antihypertensive medication. Only a
small percentage of patients had hospitalization for a GI
hemorrhage or underwent upper GI procedures or radi-
ographs, and one-fifth filled a prescription for a gastropro-
tective agent.

The unadjusted frequencies and adjusted risks of all
adverse effects during the study year were higher for
patients taking nonselective NSAID, except the frequency

of patients taking medications for CHF was nearly equal
(Table 2). After adjusting for potential confounders, patients
beginning NSAID prescriptions during the study year were
about twice as likely to also fill a prescription for a gastro-
protective drug (OR 1.99, 95% CI 1.85–2.13) and 24% more
likely to be hospitalized for a GI hemorrhage (OR 1.24, 95%
CI 1.07–1.43). The risk of filling a prescription for an anti-
hypertensive medication or a drug used for CHF was also
significantly higher in patients filling a nonselective NSAID
prescription.

The unadjusted cost of adverse effects was $198 higher
for persons filling ≥ 1 nonselective NSAID prescription
during the study year compared to nonusers (Table 3). Costs
for gastroprotective drugs and hospitalizations for GI
hemorrhage and CHF were substantially higher for patients
filling a nonselective NSAID prescription. We also exam-
ined the adjusted costs of adverse effects for patients who
experienced an adverse effect and for all patients (Table 4).
For patients who experienced an adverse effect, those who
used nonselective NSAID had annual total costs that were
on average $127 higher than for comparable patients who
did not use nonselective NSAID. This excess cost was
primarily due to increased costs for hospitalizations associ-
ated with GI hemorrhage. When the adjusted cost of each
adverse effect was compared for all patients, and not just
those experiencing an adverse effect, nonselective NSAID
users incurred $117 greater costs than those not taking
NSAID. Excess costs were due to gastroprotective drug use,
GI hemorrhage hospitalizations, antihypertensive drug use,
and hospitalizations associated with CHF.

To understand these differences in costs, we assessed
how they varied based on the number and type of patient
risk factors for nonselective NSAID associated adverse
effects (Table 5). Each patient was characterized in the base-
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Table 1. Baseline demographic and health care characteristics of the study.

Nonselective NSAID Use in Study Year
None (n = 34,165) Any (n = 7,661)

Age, yrs, mean ± SD 77 ± 8 75 ± 7
Sex, % female 74 79
Race, % white 85 77
Insurance status, % Medicaid 30 33
History of CHF hospitalization, % 5 5
History of CHF medication use, % 28 25
History of hypertension, % 39 43
History of antihypertensive drug use, % 61 66
History of GI bleed hospitalization, % 2 2
History of gastroprotective drug use, % 19 25
History of ambulatory GI procedures, % 3 4
Charlson comorbidity index, mean ± SD 0.7 ± 1.3 0.8 ± 1.3
No. of different prescriptions, mean ± SD 4.8 ± 3.8 5.9 ± 4.6
Prior hospitalization, % yes 20 22
Physician visits in prior year, mean ± SD 7.2 ± 12.3 8.8 ± 11.7

NSAID: nonsteroidal antiinflammatory drug,  SD: standard deviation, CHF: congestive heart failure, GI: gastro-
intestinal.
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line year with respect to 5 known risk factors for nonselec-
tive NSAID associated GI disease: age ≥ 75, prior GI
disease, prior heart disease, concurrent warfarin use, and
corticosteroid use. For patients with prior GI disease, costs
for nonselective NSAID users were $204 higher. We also
assessed the magnitude of excess costs for groups of
patients with a specific number of risk factors, as zero
through 4 or greater (Figure 1); both methods for calculating
total costs were examined. In the primary analyses that
summed the adjusted component costs, patients with no risk
factor who filled an NSAID prescription had excess costs of
$75 versus nonusers. When the population was stratified
into subgroups of patients with increasing numbers of risk
factors, total excess costs increased in a stepwise fashion
(Figure 1). Patients with 4 or more risk factors filling a
nonselective NSAID prescription had excess average costs
of $316 over nonusers. The total costs and incremental costs
for nonselective NSAID users and nonusers increased with
increasing number of risk factors.

Table 2. Adverse effects in study year. See text for definition of adverse effects.

Adjusted Relative Risk of Adverse Effects in 
Unadjusted Frequency of Adverse Effects* Nonselective NSAID Users†

Potential Adverse Effect No NSAID Use (n = 34,165) Any NSAID Use (n = 7,661) p OR (95% CI) p

Gastroprotective drug use 20.8 34.6 0.001 1.99 (1.85–2.13) < 0.0001
Ambulatory GI procedure 3.5 5.2 0.001 1.10 (0.96–1.25) 0.16
GI hemorrhage 2.5 3.6 0.001 1.24 (1.07–1.43) < 0.0001
Antihypertensive drug use 62.3 68.8 0.001 1.18 (1.10–1.27) < 0.0001
CHF drug use 30.3 30.1 0.81 1.15 (1.06–1.25) 0.001
CHF hospitalization 6.9 7.6 0.024 1.08 (0.97–1.19) 0.10

* Figures represent the percentage of patients in the NSAID use category with the given adverse effect in the study year. † Adjusted for age, sex, race, insur-
ance status, number of physician visits in prior year, number of different medications filled in prior year, nursing home status, Charlson comorbidity index,
as well as GI history (ambulatory GI procedures or admission for GI hemorrhage), CHF history (CHF drug use or admission for CHF), and hypertension
history (history of hypertension diagnosis or drug use). Referent group filled no prescriptions for NSAID. NSAID: nonsteroidal antiinflammatory drug. CI:
confidence interval.

Table 3. Unadjusted costs associated with major nonselective NSAID
adverse effects.

Potential Adverse Effect No Nonselective ≥ 1 Nonselective 
NSAID Prescriptions NSAID Prescription 

(US $) (US $)*

Gastroprotective drug use 130 ± 356 176 ± 381
Ambulatory GI procedure 5 ± 36 7 ± 44
GI hemorrhage hospitalization 134 ± 931 201 ± 1137
Antihypertensive drug use 310 ± 417 344 ± 425
CHF drug use 18 ± 50 16 ± 42
CHF hospitalization 439 ± 1940 489 ± 2057
Total 1,036 ± 2,441 1,234 ± 2,698

All values represent mean ± SD for all patients in the cohort (N = 34,165
for nonusers of NSAID and N = 7,661 for those who filled at least one
NSAID prescription). All costs have been calculated to 1998 dollars based
on the Medical Care Component of the Consumer Price Index12. * Total
does not equal the sum of the individual entries due to rounding.

Table 4. Mean adjusted costs associated with major adverse effects associated with nonselective NSAID in subjects with specified adverse effects and all
subjects.

Subjects with Specific Adverse Effects All Subjects*
Potential Adverse Effect N No Nonselective NSAID ≥ 1 Nonselective NSAID No Nonselective NSAID ≥ 1 Nonselective NSAID

Prescriptions (US $) Prescription (US $) Prescriptions (US $) Prescription (US $) 

Gastroprotective drug use 9,826 615 526 111 130
Ambulatory GI procedure 1,361 174 177 6 7
GI hemorrhage hospitalization 1,115 5,449 5,653 142 197
Antihypertensive drug use 26,561 498 496 310 312
CHF drug use 12,570 59 57 17 16
CHF hospitalization 2,929 6,417 6,345 438 479
Total costs† 33,257 1,324 1,451 1,024 1,141

* N = 41,826. † Total costs refer to the mean adjusted costs. For the subjects with specific adverse effects, this was aggregated over the persons with some
adverse effect. For all subjects, this was aggregated across all persons included in the study cohort. All costs have been adjusted to 1998 dollars based on the
Medical Care Component of the Consumer Price Index12. All analyses adjusted for age, sex, race, insurance status, number of physician visits in prior year,
number of different medications filled in prior year, nursing home status, Charlson comorbidity index, as well as GI history (defined as prior ambulatory proce-
dures or GI bleed), CHF history (CHF drug use or admission for CHF), and hypertension history (history of hypertension diagnosis or drug use).
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The secondary method, in which we calculated total costs
in a separate adjusted model, yielded slightly different
results; the magnitude of the annual costs was similar for
both methods, but the excess costs for patients with
increasing numbers of risk factors did not increase substan-
tially. In other words, in the secondary method, patients with
one risk factor taking a nonselective NSAID had excess

costs of $117, and those with 4 or more risk factors had
excess costs of $130.

DISCUSSION
We compared the adjusted rates and costs of nonselective
NSAID associated adverse effects in nonselective NSAID
users versus comparable patients who were nonusers. As
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Table 5. Mean adjusted excess costs for nonselective NSAID users compared with nonusers in specified patient subgroups.

Potential Adverse Effect Age ≥ 75 yrs Prior GI Disease Prior Heart Disease Concurrent Warfarin Concurrent Corticosteroids
(N = 23,917) (N = 2,146) (N = 13,418) (N = 3,968) (N = 6,739)

Gastroprotective drug use 16 17 22 17 18
Ambulatory GI procedure 1 5 1 1 2
GI bleed 43 140 56 41 40
Antihypertensive drug use 1 2 2 1 2
CHF drug use –1 0 0 –1 –1
CHF hospitalization 33 40 46 38 26
Total* 93 204 127 97 87

All values are 1998 US dollars. Costs represent the excess mean costs for NSAID users. All costs have been adjusted to 1998 dollars based on the Medical
Care Component of the Consumer Price Index12. Negative numbers signify that persons not filling NSAID prescriptions had higher costs. Patients in each
column had at least the risk factor noted, but may have had other risk factors as well. All analyses adjusted for age, sex, race, insurance status, number of
physician visits in prior year, number of different medications filled in prior year, nursing home status, Charlson comorbidity index, as well as GI history
(defined as prior ambulatory GI procedures or admission for GI hemorrhage), CHF history (CHF drug use or admission for CHF), and hypertension history
(history of hypertension diagnosis or drug use). * The total does not equal the sum of the individual entries due to rounding.

Figure 1. Costs of major adverse effects for patient subgroups with increasing numbers of risk factors. Risk factors considered
include age ≥ 75, prior coronary heart disease, prior GI disease, and concurrent warfarin or corticosteroid use. All analyses were
adjusted for age, sex, race, insurance status, healthcare utilization, and relevant comorbid conditions. GI: gastrointestinal, CHF:
congestive heart failure, NSAID: nonselective nonsteroidal antiinflammatory drug.
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expected, the adjusted rates of all adverse effects were
higher in nonselective NSAID users, with unadjusted and
adjusted costs of these adverse effects higher as well. Excess
costs were $75 in patients with none of the common predis-
posing risk factors for nonselective NSAID associated GI
disease. However, in patients with 4 or more risk factors, the
excess annual costs were approximately $300.

Research on the cost of nonselective NSAID adverse
effects has focused on GI events or GI drug use17-21. These
studies have consistently found that patients taking nonse-
lective NSAID incur greater GI costs, ranging from $111 to
over $500 per year. However, adjustments for baseline
confounders have been inconsistent in previous research,
and none of these studies examined costs for non-gastroin-
testinal adverse effects. Additionally, no prior study has
examined excess costs by patient risk profile.

We found that the cost differential varied substantially
between patients with different clinical characteristics, such
that nonselective NSAID users without known risk factors
for GI adverse effects had relatively small excess costs, and
those with multiple risk factors had much greater absolute
excess costs. It is interesting that the excess costs for non-
selective NSAID users were about 10% at each incremental
risk level. While the excess costs are not unexpected, the
data we present make it possible to understand the economic
consequences of targeting more expensive selective COX-2
inhibitors toward specific patient subgroups.

A number of limitations must be considered. First, there
is no universally agreed method for modeling adjusted costs
in a population in which many persons incur no costs and
others generate very large costs22. We used a 2 stage
approach as recommended by Duan and colleagues16, first
modeling the probability of incurring any costs, next
modeling the costs for those who incurred costs, and then
combining these parameter estimates in the equation
described above. We included secondary analyses that
treated total costs as the dependent variable versus summing
each component cost. We have presented as the primary
analysis the method in which the adjusted components are
summed, since these figures were closest to the actual
observed costs across all patients. The values derived from
the primary and secondary methods varied by roughly 10%.
Other methods produced very similar results; these included
(1) calculating adjusted costs using a propensity score to
control for potential confounders and then blending the
costs from each quintile of propensity based on a weighted
average; and (2) employing ordinary least-squares regres-
sion techniques that included zero values.

There was likely misclassification of nonselective
NSAID users due to subjects’ use of over-the-counter prepa-
rations of which we had no knowledge. We purposely used
data from the early 1990s to limit the number of nonselec-
tive NSAID that were available over-the-counter, but
ibuprofen and naproxen were available without prescription

during the study period. Patients classified as nonusers of
nonselective NSAID may have used over-the-counter prepa-
rations, which would have biased our estimates toward the
null. However, in the populations studied, drug benefits
were available at minimal cost, making it unlikely that large
amounts of nonselective NSAID would be purchased over-
the-counter. Patients may have used nonselective NSAID
tablets from a prescription prior to the study year. We
excluded patients who had filled a nonselective NSAID
prescription in the year prior to the study to limit this source
of misclassification. Also, patients may been taking over-
the-counter aspirin, which could have biased our results
toward the null.

There might have been other sources of misclassification
in the outcomes. Many antihypertensive medications are
used for other indications, such as angina, cardiac arrhyth-
mias, and benign prostatic hypertrophy, and digoxin is also
used for atrial fibrillation. However, this misclassification
would have affected both nonselective NSAID users and
controls equally. Some of the adverse effects did not occur
in temporal proximity to the nonselective NSAID prescrip-
tion. While this limits our ability to attribute the adverse
effect to the nonselective NSAID, we know that many
patients use nonselective NSAID sporadically and not
always as stated on the prescription. More importantly, since
the comparison groups were similar in all respects or their
differences were adjusted in multivariable models, the nons-
elective NSAID prescription and the underlying indication
for a nonselective NSAID was the major difference between
the groups, and excess costs can thus be attributed to this
prescription.

In the estimates of adverse effect costs, we did not
include the cost of physician visits because in an elderly
population it is often impossible to know whether a given
adverse effect prompted a specific physician visit. The costs
of nonselective NSAID themselves were not included since
these were not part of the adverse effects studied. We
required patients to be alive throughout the study year. This
may have biased our findings toward more favorable
outcomes and lower costs than if we had included patients
who died. Finally, we examined only medical care costs and
did not investigate the decrease in quality of life or other
consequences of the adverse effects.

For all older adults filling nonselective NSAID prescrip-
tions, the magnitude of excess costs attributable to the
adverse effects studied was modest, averaging only $117.
However, excess costs were much higher for patients with
risk factors for adverse effects, ranging up to an average of
$316 per year. These findings suggest that newer, more
expensive, and safer therapeutic options could be targeted to
patients most likely to benefit from them clinically. Newer
therapeutic options such as selective COX-2 inhibitors cost
from $700 to $1,400 for a year of treatment, compared with
$60 to $150 for generic ibuprofen or naproxen23. While it is
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true that the reduced risk and improved tolerability of these
newer agents confer benefits that are not completely repre-
sented in terms of the potential reduction in health care
utilization, it is critical to determine the baseline costs for
nonselective NSAID associated adverse effects so that the
cost-effectiveness of different treatment strategies in
specific patient risk groups can be determined. Our findings
add important data to the literature that may allow clinicians
and health policymakers to quantify the economic conse-
quences of using selective COX-2 inhibitors in specific
patient subgroups.
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