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Abstract

Objective

To assess guideline adherence of co-prescribing NSAID and gastroprotective medications
for elders in general practice over time, and investigate its potential association with the
electronic medical record (EMR) system brand used.

Methods

We included patients 65 years and older who received NSAIDs between 2005 and 2010.
Prescription data were extracted from EMR systems of GP practices participating in the
Dutch NIVEL Primary Care Database. We calculated the proportion of NSAID prescriptions
with co-prescription of gastroprotective medication for each GP practice at intervals of three
months. Association between proportion of gastroprotection, brand of electronic medical
record (EMR), and type of GP practice were explored. Temporal trends in proportion of gas-
troprotection between electronic medical records systems were analyzed using a random
effects linear regression model.

Results

We included 91,521 patient visits with NSAID prescriptions from 77 general practices
between 2005 and 2010. Overall proportion of NSAID prescriptions to the elderly with co-
prescription of gastroprotective medication was 43%. Mean proportion of gastroprotection
increased from 27% (Cl 25—29%) in the first quarter of 2005 with a rate of 1.2% every 3
months to 55%(Cl 52-58%) at the end of 2010. Brand of EMR and type of GP practice were
independently associated with co-prescription of gastroprotection.
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Conclusion

Although prescription of gastroprotective medications to elderly patients who receive
NSAIDs increased in The Netherlands, they are not co-prescribed in about half of the indi-
cated cases. Brand of EMR system is associated with differences in prescription of gastro-
protective medication. Optimal design and utilization of EMRs is a potential area of
intervention to improve quality of prescription.

Introduction

Pain is a common problem among elderly persons living in the community as well as in institu-
tions of organized care such as nursing homes[1][2]. Tsai et al. reported a 50% prevalence of
pain among community dwelling elderly patients[3] and a 65% prevalence among nursing
home residents in Taiwan[4]. Therefore the consumption of pain medication among the
elderly is high. Population studies in the US have shown that 70% of people older than 65 years
use non-steroidal antiinflammatory drugs (NSAIDs) at least once per week while about 34%
use the drugs at least once a day[5].

Many studies have shown an increased risk of gastrointestinal complications among NSAID
users, particularly peptic ulcers and its attendant complications such as upper gastrointestinal
bleeding and perforations[6]. Laine et al. reported a prevalence of 15-30% of peptic ulcers and
an annual prevalence of 1.0-1.5% of upper gastrointestinal bleeding among NSAID users([7].

Adherence to safe NSAID prescribing practices as proposed by clinical guidelines has been
shown to reduce upper gastrointestinal toxicities[8]. For example, patients using NSAIDs and
gastroprotection with proton pump inhibitors have a lower risk of upper gastrointestinal toxic-
ities compared to patients without gastroprotective medication risk of 1.8 versus 1.1[9].

Clinical guidelines on safe NSAID prescribing include the Assessing Care of Vulnerable
Elders (ACOVE) clinical rule recommending a concomitant gastroprotective medication, pro-
ton pump inhibitors or misoprostol, to elderly patients at high risk of upper gastrointestinal
bleeding[10,11]. This clinical rule has been adopted by a team of experts in geriatric care for
use in general practice in the Netherlands[12]. Similarly, the Dutch College of General Practi-
tioners also recommends the prescription of gastroprotective medication to elderly patients at
high risk for upper gastrointestinal events. In 2009, this has been corroborated by a report in
The Netherlands, from an expert group with a focus on optimizing extramural medication
safety, with specific recommendations for prescribing PPIs in regular NSAID users with an
increased risk of GI complications[13]. Previous studies have indicated that sub-optimal and
inappropriate prescription of medications exist in primary care settings despite various inter-
ventions which have been implemented to improve the quality of prescribing[14].

Safe prescription practices in primary care may be affected by factors including the elec-
tronic medical record (EMR) system in use. EMR system types, with six main types in the
Netherlands, may use different approaches, such as reminders and alerts, to support medica-
tion prescription. We hypothesize that differences in EMR systems used in the Netherlands
contribute to difference in coprescription of NSAID with gastroprotective medications.

In this study, we assessed the proportion of co-prescribing NSAIDs and gastroprotective
medications, and investigated its association with the EMR system type in general practice in
the Netherlands between 2005 and 2010 based on the Dutch translation of the ACOVE clinical
indicators[12].
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Methods

We extracted prescription data for all NSAIDs and gastroprotective medications between 1-1-
2005 and 31-12-2010 from EMR systems of GP practices participating in the Dutch NIVEL
Primary Care Database. The NIVEL Primary Care Database started in 1992 as the Netherlands
Information Network of General practice (LINH) and developed into a multidisciplinary pri-
mary care database in recent years, encompassing not only data from GP practices but also
from out of hours services, psychologists and other primary care disciplines. In the Nether-
lands, all citizens are registered with a GP practice and GPs act as a gatekeeper for further
access to specialized care. During the study period about 90 general practices participated, with
a total practice population of 350,000 patients. The database encompasses consultation claims
data, health problems, lab test results, prescriptions and referrals, patient age and gender, prac-
tice type and EMR system brand.

We note that all EMRs are designed according to standards developed by the Dutch College
of General Practitioners. By design any brand of EMR can be used in any type of GP practice.
The EMRs are web-based and a doctor within a practice has his or her separate log in
credentials.

Prescriptions are recorded in general practice using the Anatomical Therapeutic Classifica-
tion (ATC) developed by the World Health Organization (WHO). Topical preparations of
NSAIDs were excluded from the data because they have limited adverse effects on the gastroin-
testinal system. Gastroprotective agents (GPAs) included all proton pump inhibitors and miso-
prostol containing preparations. Table 1shows the Non steroidal anti-inflammatory
medications which we included in the analysis. The prescription data from the general prac-
tices included in this study are contained in S1 Dataset that accompanies this article.

Table 1. List of Non Steroidal Anti-inflammatory Drugs (NSAIDs) included in the study grouped by pharmacological class.

Pharmacological class ATC class code Name ATC code
Acetic acid derivative MO1AB Indomethacin MO1ABO1
Aceclofenac MO1AB16
Diclofenac combinations MO1AB55
Sulindac MO01AB02
Diclofenac MO1ABO05
Butylpyrazolidine MO1AA Phenylbutazone MO1AAO1
Coxibs MO1AH Valdecoxib MO1AH03
Rofecoxib MO1AHO02
Celecoxib MO1AHO1
Etoricoxib MO1AHO05
Fenamate MO1AG Tolfenamic MO1AG02
Oxicam MO1AC Tenoxicam MO1ACO02
Meloxicam MO1ACO06
Piroxicam MO1ACO1
Propionic acid derivatives MO1AE Dexibuprofen MO1AE14
Tiaprofenic acid MO1AE11
Flurbiprofen MO1AEQ9
Ketoprofen MO1AEO03
Naproxen MO1AEO02
Ibuprofen MO1AEO1
Others MO01AX01 Nabumetone MO01AX01

doi:10.1371/journal.pone.0129515.1001
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Measurements and outcome variable

The primary outcome variable was the proportion of NSAIDs prescriptions with concomitant
co-prescription of gastroprotective medication. Co-prescription was measured as the concur-
rence of records of NSAID and gastroprotective medication within a 24 hours time frame This
proportion was calculated by dividing the number of NSAID prescriptions with a concomitant
gastroprotective medication by the total number of NSAID prescriptions. Proportion of gastro-
protection was aggregated for every general practice per quarter of a year, i.e. 3 months. The
first quarter was the period from 1st January 2005 to 31st March 2005 while the 24th quarter
was the period from 1st October 2010 to 31st December 2010.

The following variables were included in the analysis: type of practice and brand of Elec-
tronic Medical Record system used in the general practice. All six EMR systems brands were
included in the study. Four practice types were distinguished, single handed, duo practice (2
GPs), group practice and health centers. Type of general practice and brand of Electronic Med-
ical Record system were treated as categorical data while the proportion of gastroprotection
was treated as a continuous variable.

In the Netherlands, there is no need to obtain consent when only registry data obtained
from routine care and without patient identifying information are used, as is stated in the selec-
tion criteria for the Medical Research Involving Human Subjects Act (WMO)[15].

Analysis

Univariate and multivariate linear regression analysis was performed to explore associations
between gastroprotection and the variables brand of EMR and type of practice.

Random effects linear regression analysis was used to model trends in prescription of gas-
troprotective medications from 2005 to 2010 based on the six brands of EMR systems. The ran-
dom intercept was modeled to represent each brand of EMR at the beginning of the study
period while the random slope represented the rate of change of gastroprotection for each
brand of EMR. This means that prescriptions were clustered by the brand of electronic medical
record system. Temporal profiles of gastroprotection for each brand of EMR system were esti-
mated from the model and presented graphically.

Results

A total of 91,521 patient visits with NSAID prescriptions from 77 general practices between
January 2005 and December 2010 were included. Table 2shows the description of the general
practices contributing data to this study. Forty three out of the 77 practices (56%) had a single
practitioner while 7 (9%) were organized as health centers. Six different brands of electronic
medical record (EMR) systems were used by the GP practices during the study period. None of
the GPs changed EMR brand during the study period. Table 3shows the distribution of EMRs
within the different types of GP practices. A chi-square test of the association between practice
type and distribution of EMR was statistically insignificant with a p-value of 0.117.

The overall proportion of gastroprotection co-prescription with NSAIDS during this five
year period was 43.0%. The overall rate of gastroprotection in all the practices increased from
26.6% (CI 24.6-28.7) in the first quarter of 2005 with 1.2% (CI 1.03-1.3) every 3 months to
54.7% (CI 51.9-57.5%) at the end of 2010.

Fig 1. shows the mean proportion of concomitant gastroprotection with NSAIDS compar-
ing the brand of EMR system and type of general practice. General practices that used EMR
brand 4 and EMR brand 6 had statistically significant higher proportions of prescription of gas-
troprotective medications compared to EMR brands 1, 2, 3 and 5.
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Table 2. Characteristics of general practices and determinants of coprescription of gastroprotective
medication with NSAIDS.

Brand of Electronic Medical Record system Number of practices
EMR 1 11
EMR 2 8
EMR 3 18
EMR 4 13
EMR 5 21
EMR 6 6

Type of practice
Single handed 43
Duo (Two GPs) 16
Group 11
Health Center 7

doi:10.1371/journal.pone.0129515.t002

Multivariate linear regression analysis of time, brand of EMR system and type of GP prac-
tice showed significant differences in the rate of concomitant gastroprotection as shown in
Table 4. Statistically significant differences in proportions of gastroprotection were observed
with EMR brand 4 and EMR brand 6 compared to EMR brand 1 while the difference in gastro-
protection was not significant between EMR brands 2, 3 and 5 as compared to EMR brand 1.

Group practices had lower rates of gastroprotection compared to single practitioner prac-
tices (p-value <0.001). The differences between dual practitioner and group practices, and sin-
gle practitioner practices were not statistically significant.

Fig 2. shows the differences in the rates of prescription of gastroprotective medication over
time. EMR brand 4 and brand 6 have a higher mean rate of prescription of gastroprotective
medication compared to EMR brands 2, 3 1 and 5 respectively having adjusted for the effect of
time. EMR brand 6 showed the highest increase in gastroprotection rates over time.

Discussion

The mean proportion of concomitant gastroprotection for elderly persons who received
NSAIDs in the Netherlands between 2005 and 2010 was 43.0%. Despite the increase of this
proportion from 26.6% with a rate of 1.2% every 3 months to 54.7%, gastroprotection is not
co-prescribed in about half of the indicated cases. Finally, the Electronic Medical Record sys-
tem used was associated with the proportion of the concomitant gastroprotection prescription.
Thiefin et al. observed that 39% of elderly patients received gastroprotection in a study con-
ducted between June and August 2006 France [12] while a study conducted in Sweden by

Table 3. Distribution of electronic medical records (EMR) system according to type of general practices in the Netherlands.

EMR 1

EMR 2
EMR 3
EMR 4
EMR 5
EMR 6
TOTAL

Solo

2
6
11
11
11
2
43

doi:10.1371/journal.pone.0129515.t003

Duo Group Health Centre TOTAL
11

18
13
21

O N SR I N
- W W oMNOoO W

-
N O W o NN oD

77
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Fig 1. Univariate analysis of proportions of concomitant gastroprotection with NSAIDS based on
brand of electronic medical record system and type of general practice. +—reference group in
univariate analysis, *—statistically significant different from the reference group, SOLO- A single practitioner
practice, DUO-A two practitioners’ practice, GROUP- A more than two practitioners’ practice, CENTER- A
health center, usually with more primary health care services EMR-Electronic Medical Record System.

doi:10.1371/journal.pone.0129515.g001

Fastbom et al. found a gastroprotection rate of 22% [13]. Sturkenboom et al showed that a
majority of patients with one or more gastrointestinal risk factors do not receive appropriate
prescription of NSAID and gastroprotective medication or COX-2 selective NSAID[16].

Table 4. Regression analysis of determinants of rate of concomitant coprescription of gastroprotective medications with NSAIDs.

Univariate analysis Multivariate analysis
Factors Coefficient (%) 95% ClI P value Coefficient (%) 95% CI P value
Time (quarter) 1.2 1.0-1.3 <0.001* 1.0 0.9-1.1 <0.001*
Brand of EMR
EMR 1-reference = = = = = =
EMR 2 2.8 -0.8-6.3 0.156 1.82 5.1-12.9 0.306
EMR 3 2.0 -1.1-5.0 0.222 1.31 0.1-6.3 0.372
EMR 4 12.5 8.8-16.2 <0.001* 7.15 12.1-20.4 <0.001*
EMR 5 -2.1 -5.0-0.9 0.198 -2.42 -2.6-3.6 0.087
EMR 6 13.7 9.1-18.4 <0.001* 10.32 8.2-17.4 <0.001*
Type of practice
Solo practice-reference - - - - -
Duo practice 2.1 -4.6-0.4 0.125 -1.7 -3.3-1.1 0.133
Group practice -6.2 -9.0-(-3.4) <0.001* -5.4 -4.8-1.0 <0.001*
Health Center -5.6 -8.8-(-2.3) <0.001* -2.71 -10.5-(-4.4) 0.084

LL- Lower limit of confidence interval.
UL-Upper limit of confidence interval.
* Statistically significant difference

doi:10.1371/journal.pone.0129515.1004
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Fig 2. Time trends of the rate of concomitant prescription of gastroprotective medication with NSAIDs between various electronic medical record
(EMR) systems.

doi:10.1371/journal.pone.0129515.g002

Hartnell et al also found underutilization of gastroprotection for seniors[17]. Similar to our
finding of the increase in proportion of concomitant gastroprotection for elderly persons
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receiving NSAIDs, Valkhoff et al. showed an increase from 6.9% to 39.4% over a 10 year period
in a study that examined the quality of prescription of gastroprotective medications in one
region of the Netherlands from 1996 to 2006 [14]. Lana et al found a 75.8% rate of gastropro-
tection in primary care centers in Spain[18]. The increase in co-prescription of gastroprotective
medication is perhaps due to increasing awareness among physicians about the risk of upper
GI bleeding among the elderly patients.

To the best of our knowledge the association between the Electronic Medical Record system
with the concomitant prescription of gastroprotection identified in our study is new. Differ-
ences in EMR system design may confer advantages to users leading to better quality of pre-
scription. Computerized order entry systems (CPOEs) with inbuilt decision support systems
have been shown to improve the quality of medication prescription [15]. All the six EMRs
included in this study could generate decision support for prescription of NSAIDs and gastro-
protective medications. The six systems allow the GPs to adjust the settings of decision support
delivered. Unfortunately, we do not have data that shows the status of decision support for
each prescription that was made via the EMRs. Additional insight into the specific functionali-
ties and implementation of the EMRs at the point of care is necessary to fully interpret the dif-
ferences observed in our study. Unfortunately, a detailed examination of the EMRs as
implemented and used during the period of this study is not possible since we conducted a ret-
rospective study. Our identified association is not necessarily causal, and since we did not con-
sider all potential confounders. Future studies should investigate this relationship by
appropriately designed trials

Our study has different strengths. First is the large sample with a good representation of the
Dutch population. Second, we measured quality of prescribing and explored the variation in
the quality of gastroprotection according to the brand of EMR used to issue the prescription.
Studies that describe only the overall prescription proportions or trends of care alone do not
identify factors that are associated with quality of care. Third, our study also explores the effect
of time in the improvement of the quality of prescription. Of note are the gains in quality with
time in comparison to the baseline performance. A new intervention would be deemed benefi-
cial only if it can confer benefits that are more than those benefits accruable to time alone.

There are some limitations of our study. First, the ACOVE guidelines are not exactly the
same as the current Dutch guidelines. The ACOVE guideline uses 65 years to identify elderly
patients who require gastroprotection while the Dutch guidelines suggest that gastroprotection
should be initiated at the age of 70 years for all elderly persons and only for high risk elderly
persons between 65-70 years. Nevertheless we believe that our study captures the general pat-
terns of co-prescription of gastroprotective agents for high risk elderly persons. Second, the
estimate of gastroprotection study was based on the presence or absence of appropriate proton
pump inhibitor or misoprostol on the day of NSAID prescription, which is a limited definition
of concomitant prescription. Some patients may be carrying current prescription of gastropro-
tective medication thereby contributing to apparent under prescribing. Similarly some patients
may receive refills of gastroprotective medications because they still have stock of NSAIDs at
home. The ideal estimate of gastroprotection would be obtained by calculating the dosages and
duration of both NSAIDs and gastroprotective medications administered. Third, our dataset
did not capture all confounders to correct for relationship between specific EMR and co-pre-
scription of gastroprotective medication. For instance, we did not have data which would indi-
cate whether a specific prescription was made with or without the facilitation of decision
support in the EMR.

Future studies need to explore the duration of coverage of gastroprotective agents by investi-
gating the medication dosage duration of treatment and different definitions of elders at “high
risk” of gastrointestinal complications. Furthermore, changes in the prevalence of upper
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gastrointestinal complications related to NSAIDs among the elderly population merit investi-
gation. Finally, future trials should be conducted to explore the design characteristics and utili-
zation of EMR systems that may be associated with higher or lower quality of prescription of
gastroprotective medications.

This study demonstrates differences in the percentage of gastroprotection between brands
of EMR in the Netherlands. The differences observed suggest the need for interventions to
reduce the disparities in the quality of gastroprotection prescription among these systems. Spe-
cific policies need to be formulated to identify areas of need for targeted interventions. Devel-
opers of GP information systems have a potential opportunity for leveraging the use of clinical
decision support systems to contribute to the improvement of quality of prescription to the
elderly.

Conclusion

The proportion of prescription of gastroprotective medications to elderly who receive NSAIDs
steadily improved in the Netherlands between 2005 and 2010, but gastroprotection is still not
co-prescribed in about half of the indicated cases. The type of GP information system is a mod-
ifiable factor associated with concomitant medication. Optimal design and utilization of GP
information systems is a potential area of intervention to improve the proportion of gastropro-
tection prescription in combination with NSAIDs in the elderly.

Supporting Information

S1 Dataset. Prescriptions of NSAIDs and gastroprotective medication in Dutch general
practices according to electronic medical records.
(XLS)

Author Contributions

Conceived and designed the experiments: DO AA SE SV. Performed the experiments: DO SV
JK AA. Analyzed the data: DO JK SV AA. Contributed reagents/materials/analysis tools: DO
RV SE SV. Wrote the paper: DO RV JK AA.

References

1. Crook J, Rideout E, Browne G (1984) The prevalence of pain complaints in a general population. Pain
18:299-314. Available: http://www.ncbi.nIm.nih.gov/pubmed/6728496. Accessed 7 September 2014.
PMID: 6728496

2. Davis GC (1997) Chronic pain management of older adults in residential settings. J Gerontol Nurs 23:
16—22. Available: http://www.ncbi.nlm.nih.gov/pubmed/9197620. Accessed 7 September 2014.

3. TsaiY-F, Liu L-L, Chung S-C (2010) Pain prevalence, experiences, and self-care management strate-
gies among the community-dwelling elderly in Taiwan. J Pain Symptom Manage 40: 575-581. Avail-
able: http://www.ncbi.nIim.nih.gov/pubmed/20678896. Accessed 7 September 2014. doi: 10.1016/j.
jpainsymman.2010.02.013 PMID: 20678896

4. TsaiY-F, Tsai H-H, Lai Y-H, Chu T-L (2004) Pain prevalence, experiences and management strategies
among the elderly in taiwanese nursing homes. J Pain Symptom Manage 28: 579-584. Available:
http://www.ncbi.nim.nih.gov/pubmed/15589082. Accessed 7 September 2014. PMID: 15589082

5. Talley NJ, Evans JM, Fleming KC, Harmsen WS, Zinsmeister AR, Melton LJ (1995) Nonsteroidal antiin-
flammatory drugs and dyspepsia in the elderly. Dig Dis Sci 40: 1345—1350. Available: http://www.ncbi.
nim.nih.gov/pubmed/7781458. Accessed 7 September 2014. PMID: 7781458

6. Bardou M, Barkun AN (2010) Preventing the gastrointestinal adverse effects of nonsteroidal anti-
inflammatory drugs : From risk factor identification to risk factor intervention. Jt Bone Spine 77: 6-12.
doi: 10.1016/j.jbspin.2009.11.008

PLOS ONE | DOI:10.1371/journal.pone.0129515 June 25, 2015 9/10


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0129515.s001
http://www.ncbi.nlm.nih.gov/pubmed/6728496
http://www.ncbi.nlm.nih.gov/pubmed/6728496
http://www.ncbi.nlm.nih.gov/pubmed/9197620
http://www.ncbi.nlm.nih.gov/pubmed/20678896
http://dx.doi.org/10.1016/j.jpainsymman.2010.02.013
http://dx.doi.org/10.1016/j.jpainsymman.2010.02.013
http://www.ncbi.nlm.nih.gov/pubmed/20678896
http://www.ncbi.nlm.nih.gov/pubmed/15589082
http://www.ncbi.nlm.nih.gov/pubmed/15589082
http://www.ncbi.nlm.nih.gov/pubmed/7781458
http://www.ncbi.nlm.nih.gov/pubmed/7781458
http://www.ncbi.nlm.nih.gov/pubmed/7781458
http://dx.doi.org/10.1016/j.jbspin.2009.11.008

@’PLOS ‘ ONE

Quality of Co-Prescribing NSAID and Electronic Medical Record

10.

11.

12

13.

14.

15.
16.

17.

18.

Laine L (2004) Proton pump inhibitor co-therapy with nonsteroidal anti-inflammatory drugs—nice or
necessary? Rev Gastroenterol Disord 4 Suppl 4: S33—41. Available: http://www.ncbi.nlm.nih.gov/
pubmed/15580145. Accessed 21 October 2010. PMID: 15580145

Medlock S, Eslami S, Askari M, Taherzadeh Z, Opondo D, Abu-Hanna A. (2013) Co-prescription of
gastroprotective agents and their efficacy in elderly patients taking nonsteroidal anti-inflammatory
drugs: a systematic review of observational studies. Clin Gastroenterol Hepatol 11:1259-1269.e10.
Available: http://www.ncbi.nlm.nih.gov/pubmed/23792548. Accessed 7 September 2014. doi: 10.1016/
j.cgh.2013.05.034 PMID: 23792548

Abraham NS, Hartman C, Castillo D, Richardson P, Smalley W (2008) Effectiveness of national pro-
vider prescription of PPI gastroprotection among elderly NSAID users. Am J Gastroenterol 103: 323—
332. Available: http://www.ncbi.nim.nih.gov/pubmed/18289200. doi: 10.1111/j.1572-0241.2007.01595.
x PMID: 18289200

Shekelle PG, Maclean CH, Morton SC, Wenger NS (2001) Assessing Care of Vulnerable Elders: Meth-
ods for Developing Quality Indicators. Ann Intern Med 135: 647—652. PMID: 11601947

MacLean CH, Pencharz JN, Saag KG (2007) Quality indicators for the care of osteoarthritis in vulnera-
ble elders. J Am Geriatr Soc 55 Suppl 2: S383-91. Available: http://www.ncbi.nlm.nih.gov/pubmed/
17910561. PMID: 17910561

Van der Ploeg E, Depla MFIA, Shekelle P, Rigter H, Mackenbach JP (2008) Developing quality indica-
tors for general practice care for vulnerable elders; transfer from US to The Netherlands. Qual Saf
Health Care 17:291-295. Available: http://www.ncbi.nlm.nih.gov/pubmed/18678728. Accessed 7
September 2014. doi: 10.1136/gshc.2007.023226 PMID: 18678728

Wrestling H (2009) Een voorstel van de Expertgroep Medicatieveiligheid met betrekking tot concrete
interventies die de extramurale medicatieveiligheid op korte termijn kunnen verbeteren.

Opondo D, Eslami S, Visscher S, de Rooij SE, Verheij R, Korevaar JC, et al. (2012) Inappropriateness
of medication prescriptions to elderly patients in the primary care setting: a systematic review. PLoS
One 7:e43617. Available: http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3425478&tool =
pmcentrez&rendertype = abstract. Accessed 7 September 2014. doi: 10.1371/journal.pone.0043617
PMID: 22928004

CCMO CcoRIHS (2013) Does your study have to be reviewed?

Sturkenboom MCJM, Burke TA, Dieleman JP, Tangelder MJD, Lee F, Goldstein JL. (2003) Underutili-
zation of preventive strategies in patients receiving NSAIDs. Rheumatology (Oxford) 42 Suppl 3: iii23—
31. Available: http://www.ncbi.nlm.nih.gov/pubmed/14585915. Accessed 7 September 2014.

Hartnell NR, Flanagan PS, MacKinnon NJ, Bakowsky VS (2004) Use of gastrointestinal preventive
therapy among elderly persons receiving antiarthritic agents in Nova Scotia, Canada. Am J Geriatr
Pharmacother 2: 171-180. Available: http://www.ncbi.nlm.nih.gov/pubmed/15561649. Accessed 7
September 2014. PMID: 15561649

Lanas A, Plazas MAJ, Gimeno E, Mufioz-Tuduri M (2012) Gastroprotection in NSAID and low-dose
aspirin users: a cross-sectional study in primary care. Gastroenterol Hepatol 35: 1—7. Available: http://
www.ncbi.nIm.nih.gov/pubmed/22178503. Accessed 7 September 2014.

PLOS ONE | DOI:10.1371/journal.pone.0129515 June 25, 2015 10/10


http://www.ncbi.nlm.nih.gov/pubmed/15580145
http://www.ncbi.nlm.nih.gov/pubmed/15580145
http://www.ncbi.nlm.nih.gov/pubmed/15580145
http://www.ncbi.nlm.nih.gov/pubmed/23792548
http://dx.doi.org/10.1016/j.cgh.2013.05.034
http://dx.doi.org/10.1016/j.cgh.2013.05.034
http://www.ncbi.nlm.nih.gov/pubmed/23792548
http://www.ncbi.nlm.nih.gov/pubmed/18289200
http://dx.doi.org/10.1111/j.1572-0241.2007.01595.x
http://dx.doi.org/10.1111/j.1572-0241.2007.01595.x
http://www.ncbi.nlm.nih.gov/pubmed/18289200
http://www.ncbi.nlm.nih.gov/pubmed/11601947
http://www.ncbi.nlm.nih.gov/pubmed/17910561
http://www.ncbi.nlm.nih.gov/pubmed/17910561
http://www.ncbi.nlm.nih.gov/pubmed/17910561
http://www.ncbi.nlm.nih.gov/pubmed/18678728
http://dx.doi.org/10.1136/qshc.2007.023226
http://www.ncbi.nlm.nih.gov/pubmed/18678728
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3425478&amp;tool�=�pmcentrez&amp;rendertype�=�abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3425478&amp;tool�=�pmcentrez&amp;rendertype�=�abstract
http://dx.doi.org/10.1371/journal.pone.0043617
http://www.ncbi.nlm.nih.gov/pubmed/22928004
http://www.ncbi.nlm.nih.gov/pubmed/14585915
http://www.ncbi.nlm.nih.gov/pubmed/15561649
http://www.ncbi.nlm.nih.gov/pubmed/15561649
http://www.ncbi.nlm.nih.gov/pubmed/22178503
http://www.ncbi.nlm.nih.gov/pubmed/22178503

