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Abstract

Non-steroidal anti-inflammatory drugs
(NSAIDs) are one of the most commonly used
class of medications worldwide. It is estimated
that more than 20 million people take NSAIDs
daily. We examined the underreported use of
NSAIDs on a standardized office intake assess-
ment questionnaire of patient reported med-
ications. A questionnaire was administered to
patients following written and verbal con-
firmed report of current medications to nursing
staff. One hundred consecutive patient intake
assessments were evaluated from the patient
intake sheets for a busy private gastroenterol-
ogy specialty practice. After patients listed
their current medications, they were given a
survey and asked to acknowledge any use of 30
non-prescription formulations that contained
NSAIDs. Patients filled these surveys while
waiting for the health care provider who then
reviewed the response accuracy with the
patient during the visit. Changes in the
patient‘s initial and subsequently corroborated
use or non-use of NSAIDs were recorded and
tabulated. The educational level of all partici-
pants was also assessed. Of the 100 surveys
completed, 6% of patients had not completed
high school, 19% had completed high school,
8% had started but not finished college, 54%
had completed college, 2% had started but not
finished graduate school, and 11% had com-
pleted graduate school. The educational level
of the patients did not correlate with underre-
porting of NSAID usage. On the survey, 18% of
patients noted use of an NSAID listed that had
not been reported verbally to nursing staff; 8%
of those patients reported daily use, 15% week-
ly use and 76% reported use within the last
month. Patients were then asked in the ques-
tionnaire as to the reason for not reporting
medication intake to nurse; 14% stated they

were never asked about the specific medica-
tion, 22% did not think the medications were
important enough to list, 34% bought the med-
ication with prescriptions, and 30% noted their
reason as their doctor did not prescribe the
medication to them. Using a prospective ques-
tionnaire in a private practice gastrointestinal
office, these data show that patients underre-
port use of non-prescription NSAIDs. Based on
the data, it is clear that this underreporting
can have a detrimental effect on procedure
related as well as long-term patient care.
Future studies would be needed to examine
the incidence of side effects due to underre-
porting of NSAIDs.

Introduction

The Center for Disease Control approxi-
mates that nearly 20 million Americans use
various non-steroidal anti-inflammatory drugs
(NSAIDs) on a daily basis. These drugs are
used for a wide variety of conditions and many
are available as over-the-counter drugs with-
out prescription. One study estimates that
from 5 to 7 percent of hospital admissions are
related to adverse effects of drugs, and of these
hospitalizations, those that result from gas-
trointestinal, nervous system, renal, or allergic
effects of aspirin or non-aspirin NSAIDs are
responsible for approximately 30 percent.1

While NSAID use has been proven beneficial
in alleviating symptoms from many inflamma-
tory conditions, their use is not without
adverse effects. Gastrointestinal toxicity
including dyspepsia, peptic ulcer disease and
bleeding are commonly seen. In a study of the
association of NSAIDs and gastrointestinal
bleeding, the relative risk of symptomatic
ulcers for NSAID users were 4.0 as compared
to 1.03 for non-users.2 In addition to gastroin-
testinal toxicity, NSAIDs have also been noted
to cause hepatic injury, cardiovascular, pul-
monary, hematologic, and central nervous sys-
tem effects.3 This not only directly affects the
patient, but has a significant cost burden on
health care. The incidence rate of NSAID
induced gastropathy has been estimated at 1%
in patients taking NSAIDs for three to six-
months and approximately 4% in patients on
NSAID therapy for greater than a year. The
annual health care costs for NSAID-induced
gastropathy are estimated at 4 billion Dollars.4

The efficacy, use and adverse effects of
NSAIDs have been well documented; however,
as many of these medications are over the
counter, the underreported use of NSAIDs has
not been established. In clinical practice, it is
important that physicians are aware of all med-
ications their patients take. In this quality
improvement project, we examined the under-
reported use of NSAIDs using a preliminary

office intake assessment questionnaire of
patient-reported medications.

Materials and Methods

This study was undertaken by the practice
as a quality improvement project to assess
practice standards concerning medication
intake from patients. The patients were given
an intake form upon arrival and registration to
the practice. On the form, the patients were
asked to fill out any and all medications they
were taking. The form specified to document
both prescription and over the counter medica-
tions. As per practice protocol, patient medica-
tions were verbally reviewed by the office
nurse while the patient is in the visit room.
The nurse would confirm listed medications
with the patient in a verbal review while also
documenting the medications on an intake
form. The patient was also questioned as to the
level of education achieved, defining the high-
est degree at the time of final graduation or
the highest level started but not completed.
Subsequently while waiting for the health care
provider (physician or nurse practitioner), 100
consecutive patients were asked to fill out a
subsequent questionnaire focusing on the
ingestion of 30 OTC medications which are
NSAIDs, or medications that have a component
ingredient thereof (Figure 1). Subsequently
during the health care provider visit, these
questionnaires were compared by the health
care provider to verbally-obtained medication
lists and reviewed with the patient and validat-
ed for accuracy.  
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Sample size/statistical analysis
As this was a descriptive study or patient

reporting, there was no specific sample size
calculation. Rather the data on 100 consecu-
tive patients was construed as a sample for a
descriptive analysis. Covariable effects for not
reporting NSAID use was assessed by univari-
able and multivariable regression analysis
with analysis of age, gender, frequency of use,
level of education, and  the patient’s reason for
not reporting usage on initial questioning.

Results

On the self-reported medication survey, 18%
of patients noted use of an NSAID listed that
had not been reported verbally to nursing staff
(n=100). Eight percent of those patients
reported daily use, 15% weekly use, and 76%
reported use within the last month (Figure 2).  
In addition to these results, patients were

asked their reason for not originally reporting
NSAID use to the intake nurse. Fourteen per-
cent stated they were never asked about the
specific medication, 22% did not think the
medications were important enough to list,
34% bought the medication with prescriptions,
and 30% noted their reason as their doctor did

not prescribe the medication to them (Figure
3). Neither age nor gender was a significant
factor associated with this underreporting.
Of the 100 respondents, 6% of patients had

not completed high school, 19% had completed
high school, 8% had started but not finished
college, 54% had completed college, 2% had
started but not finished graduate school, and
11% had completed graduate school. The edu-
cational level of the patients did not correlate
with underreporting of NSAID usage as our
patient population was a relatively well-educat-
ed homogenous group. 

Discussion and Conclusions

In this quality improvement project, we
examined the underreported use of NSAIDs
using a preliminary office intake assessment
questionnaire of patient-reported medications.
This project is the first that demonstrates the
use of NSAIDs by patients without reporting
this use to physicians. We found that nearly 1
out of 5 patients did not report the use of
NSAIDs with 8% of these patients using NSAIDs
daily. Of these patients, it is important to recog-
nize that nearly 22% of patients noted that they
did not feel the medications were important
enough to report to their physician and an addi-

tional 30% did not report the NSAIDs because
their doctor did not prescribe them. While
NSAIDs are proven to be effective in treating
certain conditions, it is imperative that patients
and physicians realize the importance of report-
ing all medication use including herbal, vita-
min, prescribed and over-the-counter. It is clear
that patients do not understand the adverse
effects of NSAIDs and that some of these can be
predicted or prevented by physicians if they
report all medication use to their doctor.  
These findings of unreported usage are par-

ticularly relevant considering the reported
scope of usage of NSAIDs. The Food and Drug
Administration reports that greater than 20 mil-
lion people use NSAIDs daily. NSAIDs account-
ed for 70 million prescriptions over one year,
with an additional 30 billion over the counter
doses sold annually.5 With the ever aging popu-
lation, it is thought that this number is expect-
ed to increase.  It is estimated that nearly 7 out
of 10 adults over the age of 65 are using NSAIDs
weekly. These drugs are both easily available
and can be very effective, which leads to a mis-
perception about the safety of these medica-
tions. Without reporting NSAID use to physi-
cians, patients are exposing themselves to
adverse effects. Physicians cannot properly pre-
pare or be aware that such effects exist without
knowing the medications their patients are tak-
ing. A British study examined emergency room

Article

Figure 1. Questionnaire given to patients assessing the ingestion of 30 OTC medications
which are non-steroidal anti-inflammatory drugs, or medications that have a component
ingredient thereof.

Figure 2. This chart identifies the frequen-
cy of non-steroidal anti-inflammatory
drugs use among our patient population
based on questionnaire results.

Figure 3. This chart depicts the reasons
given by patients for the under-reporting of
Non-steroidal anti-inflammatory drugs use.
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admissions for upper GI bleeds with respect to
NSAID use.6 This study was a retrospective
case-control survey using 620 emergency
admissions over one year, with controls for 460
cases. Controls were matched for sex, age, and
date of admission.  Overall results showed that
blood transfusion was required in 36% of all
cases, and in 50% of those taking NSAIDs.
NSAID users needed significantly more blood
transfused than non-users. NSAID users also
required a significantly longer stay (24% had a
hospital stay of more than 14 days). NSAID
users overall mortality was 20% compared to
14% in non-users.  
One study showed that 7% of men and 12% of

women used prescription NSAIDs, while 20% of
men and 30% of women used non-prescription
NSAIDs.7 The increased availability and use of
NSAIDs is not without risk. The widespread use
of NSAIDs has meant that adverse effects have
become more prevalent to practitioners and
have been documented as contributors to
adverse drug reactions including gastrointesti-
nal, renal, cardiovascular, pulmonary, hemato-
logic, central nervous system, dermatologic and
even effects on pregnancy.
The main adverse effect of NSAID use is

direct and indirect irritation of the gastrointesti-
nal tract. Aspirin and many other NSAIDs are
carboxylic acid derivatives that are not ionized
by the acidity of gastric pH and can therefore be
absorbed easily across the gastric mucosa. Once
absorbed, the drug becomes ionized and trapped
which can cause irreversible damage to gastric
epithelial cells.8 This is considered the direct
irritation. In addition, the gastric epithelial
injury caused by NSAIDs is also seen with intra-
venous use suggesting that an indirect source of
damage is also present.9 Inhibition of COX-1 by
NSAIDs decreases production of prostaglandins
reducing their protection of the gastrointestinal
tract. Common effects include nausea, vomit-
ing, dyspepsia, gastric ulceration and bleeding,
and diarrhea.10 NSAID-associated dyspepsia
occurs in up to 50% of patients who use these
drugs. The risk of ulceration with medication
use increases with duration of therapy and with
higher doses. Because gastric mucosa uses
COX-1 to generate mucosal-protective
prostaglandins, Aspirin doses as low as 10
mg/day can inhibit the generation of the protec-
tive barrier.11 Only 1% to 3% of patients develop
serious gastrointestinal side effects while tak-
ing NSAIDs. Despite this low percentage, it is
important to remember the large pool of
patients taking NSAIDs on a regular basis.  With
those numbers, the percentage results in sub-
stantial NSAID related morbidity and mortality
each year. It is estimated that NSAID-induced
gastrointestinal complications result in approxi-
mately 16,500 deaths and more than 100,000
hospitalizations, with costs exceeding $2 billion
annually. In a report of cost of adverse effects of
NSAIDs, researchers found that the average

annual costs were $1234 in NSAID users com-
pared with $1036 for controls.12 After adjusting
for socio-demographic factors, other health care
utilization, and relevant comorbid diseases, the
average annual cost for the major NSAID related
adverse effects studied was $117 higher for
patients filling a NSAID prescription. Given this
unexpectedly high prevalence of non-reported
use of NSAIDs, there is a significant unrecog-
nized potential for NSAID related complications
in particular with patients having other recog-
nized risks such as steroids, anticoagulants,
antiplatelet agents or other NSAIDs.13,14 It was
particularly notable in this evaluation that when
30% of patients were asked their reason for not
originally reporting NSAID use to the intake
nurse they informed that their gastroenterology
doctor did not prescribe the medication to them.
It is evident that the responsibility for medica-
tion intake should be more clearly shared
between physicians as well as well-informed
patients. Fourteen percent of patients stating
their reason for under-reporting OTC NSAID
usage was the lack of specific questions on the
intake information requested. We would sug-
gest there is a potential significant need for
more accurate mechanisms for specific assess-
ment to more clearly define the patient risk pro-
file. From the results of this quality improve-
ment project, it appears that patients may
under-report use of NSAIDs in an outpatient
gastrointestinal practice. Given the potential
NSAID related risks, it is important to recognize
the potential implications of under-reporting
this medication usage. As an accurate reporting
of NSAID usage would be important to record for
most patients who are followed in a gastroen-
terology practice, it seems that there may be a
need for more comprehensive methods of track-
ing and recording of the usage of all medica-
tions - in particular the OTC formulations. Some
practices encourage patients to carry a list of
medications that can be updated by the physi-
cian for each visit. This would be ideal if
patients listed each pill taken and not just what
the patient perceives as a medication are
recorded. This may help both the doctor and
patient understand each medicine and better
define the adverse effect potential  and make
appropriate interventions or counseling to the
patient in attempt to minimize the potential for
adverse outcomes. Ultimately, accuracy in the
reporting communication is the key.  Specific
listing of OTC medications containing NSAIDs
may however, be helpful for the health care
provider’s more accurate determination of rela-
tive risks related to the otherwise unrecognized
or under-reported use of these medications.
Future studies would be needed to examine the
health care provider alteration of health care
plans (e.g. counseling, medication alteration
/addition/discontinuance) as well as incidence
of side effects or complications directly attribut-
able to underreporting of NSAIDs
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