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Musculoskeletal complaints

Musculoskeletal complaints form a common problem in the general population. A 2006 

study into self-reported chronic complaints of the musculoskeletal system found a preva-

lence of around 40%. When asked whether any musculoskeletal pain had been experi-

enced over the past 14 days, around 60% of respondents answered yes.1 It is unsurprising, 

therefore, that musculoskeletal disorders form the most common reason for consulting 

the general practitioner (GP) in the Netherlands. In 2001 the incidence of musculoskeletal 

disorders in GP practices was 267 per 1000 patients, and the prevalence 397 per 1000. 

These increased with age, with an estimated incidence of 350 per 1000 and prevalence 

of 600 per 1000 in patients over 75 years of age.1 In the UK, musculoskeletal problems 

account for 14% of all primary care consultations, and each year at least a quarter of the 

registered population consult their GP for a musculoskeletal complaint.2 The types and 

severity of complaints presented vary greatly. The majority are mild and self-limiting in 

nature, but chronic conditions such as osteoarthritis are also common.1 3 The one common 

feature that these various musculoskeletal disorders share is that their most burdensome 

component is pain.

Depending on the type of complaint presented, there are various treatment options 

available to the GP. Non-pharmaceutical interventions, such as physiotherapy, tend to be 

targeted at improving function and reducing fear of movement. In many cases, the GP will 

also wish to prescribe an analgesic aimed at reducing the pain associated with the com-

plaint. Treatment guidelines recommend a stepped approach to such analgesic therapy. 

Paracetamol is recommended as a first step, as it is effective in many painful conditions 

and is considered relatively safe. When paracetamol fails, GPs can prescribe non-steroidal 

anti-inflammatory drugs (NSAIDs).4-10

Non-steroidal anti-inflammatory drugs

NSAIDs are a group medicines with analgesic, anti-inflammatory and anti-pyretic proper-

ties. They inhibit the action of the cyclooxygenase (COX), which is a central enzyme in 

the synthesis of prostaglandins. Prostaglandins play an important role in the pain process, 

causing local vasodilatation and oedema, and leading to increased sensitivity of sensible 

nerve ends. Various isoforms of cyclooxygenase exist, of which COX-1 and COX-2 have 

been studied the most extensively. COX-1 is thought to be responsible for the produc-

tion of prostaglandins with a general regulating function, such as autoregulation of renal 

perfusion and gastroprotection. This isoform is present in most body tissues and does not 

play a major role in pain awareness. COX-2, on the other hand, is only present in certain 

tissues under normal circumstances. Its concentration in other cells increases strongly dur-

ing inflammatory processes, and it is thought to play an important role in pain processes. 

Traditional non-selective NSAIDs such as ibuprofen, naproxen and diclofenac, inhibit the 
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action of both cyclooxygenase isoforms. More recently, selective COX-2 inhibitors (coxibs), 

such as etoricoxib and valdecoxib, have been developed.11

Adverse effects of NSAIDs

The use of NSAIDs is known to be associated with various unintended adverse effects. 

These adverse effects can be severe, leading to hospitalization and even death. Two Dutch 

studies examining the occurrence of avoidable hospital admissions due to adverse events 

of medication, found NSAIDs to be one of ten groups of medications responsible for half 

of such avoidable hospital admissions.12-14

Gastrointestinal events

The most important and well-known adverse drug reaction (ADR) associated with NSAID 

use is the occurrence of peptic ulcer disease and its complications, most notably upper 

gastrointestinal bleeding, obstruction and perforation.15 16 Many risk factors which lead to 

an increase of such upper gastrointestinal events have been identified, including increasing 

age, a history of peptic ulcer or ulcer complication, concomitant use of ulcerogenic drugs 

such as antithrombotics, corticosteroids and selective serotonin-reuptake inhibitors, and 

a history of diabetes mellitus, heart failure and severe rheumatoid arthritis.14 In order to 

reduce the risk of gastrointestinal complications in patients prescribed NSAIDs, guidelines 

have been developed with recommendations regarding the prescription of these drugs 

and preventive measures which can be taken to reduce the risk, such as concomitant 

prescription of a gastroprotective agent or prescription of a coxib.17 18

Ischaemic cardiovascular events

Over the course of the last decade, it was discovered that use of NSAIDs is also associated 

with ischaemic cardiovascular events. This association was first found in several large trials 

assessing the efficacy and safety of rofecoxib.19 As a result, rofecoxib was taken off the 

market in 2004. Since then, however, it has been demonstrated that not only coxibs, but 

also traditional non-selective NSAIDs are associated with an increased risk of myocardial 

infarction and stroke.20-23 As of yet, no national guideline has been published specifically 

on this topic, but a consensus report published in definitive form in 2009 warned against 

this risk of ischaemic adverse events and recommended avoiding NSAIDs in patients with a 

prior ischaemic cardiovascular history.14

Renal insufficiency and heart failure

Other adverse events known to be associated with NSAID use include a deterioration of 

renal function and heart failure.14 24-26 The use of NSAIDs is therefore contraindicated in 

patients with severe chronic renal insufficiency and in those with heart failure.27 28
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Non-serious adverse events

In addition to the serious adverse events described above, NSAIDs are associated with non-

serious adverse drug reactions, such as dyspepsia, diarrhoea and dyspnea. In randomized 

controlled trials (RCTs) these complaints have been shown to frequently occur.11 These RCTs 

consist of select populations of relatively healthy patients, however, and don’t correspond 

with the population of patients seen by the GP.

Over-the-counter NSAIDs

In many countries, including the Netherlands, NSAIDs are available without prescription, or 

over-the-counter (OTC). In general, short-term use of NSAIDs is considered relatively safe, 

provided it is used in OTC-doses by adults without contraindications or interacting medica-

tions.29 However, previous studies have shown that OTC NSAIDs are often used in high 

dosages and by people with a contraindication for use.30 31 A consensus report published in 

2009, aimed at reducing the number of medication-related hospital admissions, contained 

the general recommendation to consider a ‘Pharmacy Only’ status for OTC NSAIDs.14 This 

would still allow people to purchase NSAIDs without prescription, but only at pharmacies. 

As a consequence, the Dutch Medicines Evaluation Board reconsidered the legal status of 

OTC products of NSAIDs, and changed the status of high dose NSAIDs and large package 

sizes to ‘Pharmacy Only’.32 However, lower doses of these drugs and smaller package 

sizes are still freely available in drugstores in the Netherlands and, in the case of ibuprofen 

200mg, in supermarkets.

Outline of this thesis

This thesis aims to provide an insight into various efficacy and safety aspects of NSAIDs 

in primary care patients with musculoskeletal complaints. Chapter 2 provides a literature 

review of the efficacy of NSAIDs versus placebo and paracetamol, in musculoskeletal 

complaints common in primary care. In chapter 3 we focus on the prescribing behaviour 

of GPs, examining the frequency of NSAID prescription in patients with various types of 

musculoskeletal complaints. In particular, we examine the prescription of these drugs 

in patients with a high risk of ischaemic cardiovascular events, over the course of the 

last decade in which knowledge about these effects first became available. In chapter 

4, we examine how often patients who are treated with an NSAID by their GP because 

of a musculoskeletal complaint, subsequently consult their GP because of a non-serious 

adverse drug reaction. Chapter 5 examines the effect of guidelines on the prescribing 

behaviour of GPs, by comparing the frequency of gastropreventive measures in high-risk 

patients prescribed NSAIDs to those prescribed lowdose acetylsalicylic acid. The use of 

over-the-counter NSAIDs is investigated in chapter 6, both in the general population and 

in patients with a high risk of developing an adverse drug reaction. Finally, in chapter 7 
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the key findings of the previous chapters are summarized and discussed in the context of 

current knowledge and evidence, and directions for future research are provided.
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Abstract

Background

Much research has been performed into the efficacy of non-steroidal anti-inflammatory 

drugs (NSAIDs) in specific musculoskeletal disorders, but an overview of the evidence is 

lacking.

Methods

We searched Pubmed and Embase for systematic reviews of randomized clinical trials (RCTs) 

assessing the efficacy of oral NSAIDs versus placebo or paracetamol, in the treatment of 

musculoskeletal disorders commonly presented in primary care. Outcomes of interest were 

pain and proportion improved. For pain the magnitude of group differences was classified 

as negligible, small, moderate, or large, for improvement the number needed to treat 

(NNT) was calculated where possible.

Findings

Our search yielded 5370 studies, 58 systematic reviews met our inclusion criteria. 19 

reviews, including studies on neck pain and shoulder disorders, did not find any RCTs. 

The remaining 39 reviews presented results of 122 RCTs, 22 reviews reported sufficient 

data to assess magnitudes of effect. Most reviews focused on NSAIDs versus placebo. 

Results for pain varied greatly, a moderate group difference was found in some reviews, 

but the majority found a small difference or no significant difference versus placebo. NNT 

for improvement ranged from 4 to 10 for NSAIDs compared to placebo. For paracetamol 

as a comparison, only reviews on low back pain and osteoarthritis were found, the majority 

of these found a small group difference for pain in favour of NSAIDs. NNT for improvement 

ranged from 5 to 9 for NSAIDs versus paracetamol.

Interpretation

For many musculoskeletal conditions common in primary care, the efficacy of NSAIDs 

compared to placebo or paracetamol appears to be limited. For some highly prevalent con-

ditions evidence from RCTs on NSAID efficacy is lacking. Considering the potential harms 

of NSAID treatment, these findings suggest a smaller role for NSAIDs in the treatment of 

musculoskeletal pain in primary care may be more appropriate.
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Introduction

Musculoskeletal disorders form a common problem in the general population, with a 

prevalence of self-reported chronic complaints of around 40%.1 Disorders of the mus-

culoskeletal system are the most common reason for consulting the general practitioner 

(GP). In 2001 the incidence of musculoskeletal disorders in Dutch GP-practices was 267 

per 1000 patients, and the prevalence 397 per 1000.1 In the UK, musculoskeletal disorders 

account for 14% of all primary care consultations, and each year at least a quarter of the 

registered population consult their GP for a musculoskeletal disorder.2

Non-steroidal anti-inflammatory drugs (NSAIDs) have analgesic and anti-inflammatory 

properties and are frequently used in the treatment of musculoskeletal disorders. Around a 

quarter of patients newly consulting their GP for a musculoskeletal disorder are prescribed 

an NSAID.3 In addition, musculoskeletal pain forms one of the main reasons for over-the-

counter use of NSAIDs, especially in older adults.4 The use of NSAIDs is associated with the 

occurrence of serious adverse drug reactions (ADRs), particularly of the gastrointestinal, 

cardiovascular, and renal tract.5-12 Thus, careful weighing of the benefits and harms of 

NSAIDs is required. Treatment guidelines have been developed for various musculoskeletal 

disorders, such as back pain, shoulder pain, and osteoarthritis, and many recommend 

paracetamol as a first choice analgesic, advising NSAIDs only if treatment with paracetamol 

fails.13-18

Much research has been performed into the efficacy of NSAIDs in specific musculoskel-

etal disorders, but a full overview of the evidence for musculoskeletal disorders is lacking. 

The objective of this systematic review is to summarize and review the available evidence 

on the efficacy of oral NSAIDs in the treatment of musculoskeletal disorders commonly 

presented in primary care, compared to placebo or paracetamol. Considering the broad 

scope of this overview, only systematic reviews of RCTs will be included.

Methods

Protocol

Methods were specified in advance and documented in a protocol (not published, available 

on request).

Criteria for considering studies for this review

Types of studies

Systematic reviews of RCTs published between January 1st 2000 and 28th November 2013 

were included. If several reviews were found on one topic, these were all included, unless 
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it concerned updated versions of one review, in which case only the most recent version 

was included. Systematic reviews of systematic reviews were not included in this study, but 

their content was evaluated to establish which systematic reviews they included.

Types of participants

Subjects aged 16 or over were included. All types of painful musculoskeletal disorders 

commonly treated in primary care were included, including disorders of the neck, back, 

upper extremity, lower extremity and osteoarthritis. Both hospital-based and community-

based studies were eligible for inclusion, as were studies involving only a subset of the 

population (e.g. elderly).

Excluded were studies on types of arthritis other than osteoarthritis, such as rheumatoid 

arthritis, as these are generally referred to secondary care for treatment, and studies on 

bone diseases (such as osteoporosis), malignancies, and congenital musculoskeletal mal-

formations.

Types of intervention

Any dosage amount of NSAIDs administered via oral route. All types of NSAIDs, includ-

ing cyclo-oxygenase inhibitors (coxibs), were included. Additional interventions were 

not allowed. For example, studies comparing NSAIDs plus physiotherapy to one of the 

comparisons mentioned below were excluded.

Types of comparison

Included were placebo and any dosage amount of paracetamol.

Types of outcomes

Included outcome measures were pain (pain severity on a pain scale) and proportion of 

patients improved. All types of patient improvement measures were eligible, including 

those defined according to responder criteria, and those based on self-reported improve-

ment. Other outcomes such as function, return to work, and adverse events were not 

considered for inclusion.

Search strategy for identification of studies

We performed a literature search in Medline and Embase. The search terms used are shown 

in appendix I. In addition, references of identified systematic reviews and of other poten-

tially relevant studies were screened. Papers published in English or Dutch were eligible.
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Data collection and analyses

Study selection

Two independent reviewers (AK and PL) selected the studies. Title and abstract were screened, 

and subsequently full reports were retrieved and assessed on final eligibility. Any disagree-

ments that arose between the reviewers were resolved through a consensus meeting.

Methodological quality assessment

Two independent reviewers assessed the methodological quality of each study selected for 

inclusion. We divided the studies across all authors so they did not assess any studies they 

co-authored. Any disagreements were resolved through a consensus meeting. Assessment 

of methodological quality was performed using the Assessment of Multiple Systematic 

Reviews (AMSTAR) tool (box 1).19 The AMSTAR tool is an 11-item instrument that ad-

dresses key domains in methodological quality of systematic reviews.19 It has been shown 

to have good inter-observer agreement, reliability and construct validity.20 21 After quality 

assessment, the initial interobserver agreement for all items was evaluated by calculating 

Cohen’s kappa.

Data extraction and synthesis

Data extraction was performed by AK and checked by a second reviewer (PL). For each 

included systematic review, we extracted data on the type of musculoskeletal disorder 

(diagnosis), number of included RCTs and subjects, conduct of a meta-analysis, and du-

ration of follow-up (immediate follow-up: < 2 weeks; short-term follow-up: 2-6 weeks; 

long-term follow-up: > 6 weeks). If the authors of the systematic review performed a 

quality assessment, these scores as reported in the review were recorded. The prescribed 

Box 1. AMSTAR evaluation of methodological quality19

AMSTAR items

1.	 Was an ‘a priori’ design provided?

2.	 Was there duplicate study selection and data extraction? 

3.	 Was a comprehensive literature search performed? 

4.	 Was the status of publication (i.e. grey literature) used as an inclusion criterion? 

5.	 Was a list of studies (included and excluded) provided? 

6.	 Were the characteristics of the included studies provided? 

7.	 Was the scientific quality of the included studies assessed and documented? 

8.	 Was the scientific quality of the included studies used appropriately in formulating conclusions? 

9.	 Were the methods used to combine the findings of studies appropriate? 

10.	 Was the likelihood of publication bias assessed? 

11.	 Was the conflict of interest stated? 

AMSTAR: assessment of multiple systematic reviews.
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daily dosage (PDD) of the NSAID studied was also recorded where possible. This PDD was 

then divided by the defined daily dosage (DDD) of the NSAID studied, so that the dosage 

of the NSAID given could be expressed as the number of DDDs for each study. For studies 

with paracetamol as a comparison, the same was done for the PDD of paracetamol. Finally, 

where possible, quantitative results on pain and on the proportion of patients improved 

were extracted from the systematic reviews. For studies reporting on pain on a scale other 

than a 100-point scale, the standardized mean difference (SMD) was calculated if sufficient 

data were available. For those systematic reviews providing quantitative results on pain as 

a continuous outcome, the magnitude of the group difference found was classified by us 

as negligible, small, moderate, or large, according to the definitions shown in box 2.22 23 

For the outcome proportion of patients improved, the number needed to treat (NNT) was 

calculated where possible.

Results

Study selection

The initial search yielded 5370 studies, 5052 were screened on title and abstract and 

233 papers were assessed for eligibility in full-text (figure 1). Of these, 175 did not meet 

our inclusion criteria, including 23 systematic reviews of systematic reviews.22 24-45 Two 

Cochrane reviews could not be included because they had been withdrawn and updated 

versions have not yet been published.46 47 In total, 58 systematic reviews were included. 

However, 19 of these did perform a search meeting our inclusion criteria for population, 

intervention, comparison and outcomes, but did not find any RCTs (figure 1).48-64 Data 

could therefore only be extracted from the remaining 39 systematic reviews.65-103

Methodological quality of included studies

The AMSTAR scores of the included systematic reviews are shown in table 1. Total quality 

scores varied widely, from 0 to 9 out of 11. The authors agreed on 81% of the AMSTAR 

items scored, Cohen’s kappa for inter-observer agreement was 0.62. The inter-observer 

agreement was also determined per AMSTAR item. It was highest for AMSTAR item 7, with 

Box 2. Definitions for estimating magnitude of group difference22 23

Size of group difference Mean improvement on 100-point VAS or 
equivalent

SMD/ES

Negligible < 5-points < 0.2

Small 5- to 10-points 0.2-0.49

Moderate 10- to 20-points 0.5-0.79

Large > 20-points ≥ 0.8

ES: effect size; SMD: standardised mean difference; VAS: visual analogue scale.
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an agreement of 95% and Cohen’s kappa of 0.89, and lowest for item 4, agreement 69% 

and Cohen’s kappa 0.31.

Characteristics and results of included studies

Of the 39 reviews, 30 presented only results for the efficacy of NSAID versus placebo, five 

examined only NSAIDs versus paracetamol, and four included results for both comparisons. 

A strong overlap between reviews was found with regards to the included RCTs, when 

combined the 39 reviews presented results of 122 RCTs. Characteristics and results of all 

systematic reviews are shown in detail in appendix II for NSAIDs versus placebo, and in 

appendix III for NSAIDs versus paracetamol. 17 of the 39 reviews did not report any data 
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Figure 1. Flow-chart of selection of studies.
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Table 1. AMSTAR quality assessment of included systematic reviews

Systematic review Score per AMSTAR item Total 
score1 2 3 4 5 6 7 8 9 10 11

DISORDERS OF THE BACK

Keller, 200779 0 0 0 0 0 1 1 1 1 0 0 4

Kuijpers, 201180 1 0 1 0 1 1 1 1 1 0 0 7

Lewis, 201183 1 0 1 1 0 1 1 1 1 1 0 8

Machado, 200985 0 0 1 0 0 0 1 0 1 0 0 3

McCarbergh, 201087 0 0 0 0 0 1 0 0 0 0 0 1

Pinto, 201294 0 1 1 0 0 1 1 1 1 1 0 7

Roelofs, 200896 0 1 1 0 1 1 1 1 1 1 0 8

Schnitzer, 200497 0 0 0 0 0 1 1 1 0 0 0 3

Vroomen, 2000102 0 0 1 0 0 1 1 0 1 0 0 4

DISORDERS OF THE UPPER EXTREMITY

Gerritsen, 200276 0 1 1 0 0 1 1 1 1 0 0 6

Goodyear-Smith, 200477 0 0 1 1 0 0 1 1 0 0 0 4

O’Connor, 200390 1 1 1 0 1 1 1 1 1 0 0 8

Pattanittum, 201391 1 1 1 0 1 1 1 1 1 1 0 9

Piazzini, 200793 0 1 0 0 0 1 1 1 1 0 0 5

DISORDERS OF THE LOWER EXTREMITY

Heintjes, 200478 1 1 1 1 1 1 1 1 1 0 0 9

Reurink, 201195 0 1 1 0 1 1 1 1 1 0 0 7

Snijders, 200898 0 0 1 0 0 0 0 0 0 0 0 1

GENERALIZED DISORDERS

Abeles, 200865 0 0 0 0 0 0 0 0 0 0 0 0

TEMPOROMANDIBULAR DISORDERS

List, 200384 0 1 1 1 1 1 1 0 0 0 0 6

Mujakperuo, 201089 1 1 1 0 1 1 1 1 1 0 1 9

OSTEOARTHRITIS

Adatia, 201266 0 0 1 0 0 0 0 0 0 0 0 1

Altman, 201067 0 0 0 0 0 0 0 0 0 0 0 0

Argoff, 201168 0 0 0 0 0 0 0 0 0 0 0 0

Bjordal, 200470 1 0 1 1 0 0 1 1 1 0 1 7

Bjordal, 200769 1 0 1 1 0 0 1 1 1 0 0 6

Chavez, 200371 0 0 1 0 0 0 0 0 0 0 0 1

Deeks, 200272 0 0 1 1 0 1 1 1 1 0 0 6

Delafuente, 200473 0 0 0 0 0 1 0 0 0 0 0 1

Edwards, 200474 0 1 0 1 1 1 1 1 0 0 1 7

Garner, 200575 1 1 1 0 1 1 1 1 1 0 1 9

Lee, 200482 0 1 1 1 1 0 1 1 1 0 1 8

Lee, 200581 0 0 1 0 0 1 0 0 1 0 1 4

Mahendira, 200986 0 0 1 0 1 0 1 1 1 0 0 5

McCormack, 201188 0 0 1 1 0 0 0 0 0 0 0 2

Pavelka, 201292 0 0 0 0 0 0 0 0 0 0 0 0

Stam, 201299 0 1 1 0 1 1 0 0 1 0 0 5

Trijau, 2010100 0 0 1 0 0 0 1 1 0 0 0 3

Verkleij, 2011101 1 1 1 0 0 1 1 0 1 1 1 8

Wegman, 2004103 0 0 1 0 0 1 1 0 1 0 0 4

AMSTAR: assessment of multiple systematic reviews.
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from the RCTs, therefore the magnitude of effects found could not be assessed (appendix 

II and III). Among these 17 reviews were four on carpal tunnel syndrome,76 77 90 93 one on 

acute ankle sprain,98 and one on fibromyalgia,65 the others studied topics also covered in 

other included reviews.66-68 71 73 84 86-88 92 97 The main findings of the 22 included reviews that 

provided sufficient data to determine the magnitude of effects found, are summarized in 

table 2 and in the text below.

NSAIDs versus placebo – pain

For acute low back pain, three reviews reporting on this comparison presented data on 

pain; the group difference was found to be small in two,85 96 and moderate in one.79 Each 

of these reviews reported on three RCTs but overlap was present; combined they presented 

data from four RCTs. For chronic low back pain, four reviews were included, combined they 

reported on 5 RCTs and all found a moderate effect on pain.79 80 85 96 For sciatica the results 

varied: one review reported a negligible effect based on three RCTs,94 a second review 

included two of these three RCTs and reported no significant difference,96 a third included 

a different combination of two of the three RCTs and found a small effect.83

For each of the following musculoskeletal disorders, one review was included for NSAIDs 

versus placebo: lateral elbow pain (moderate effect),91 patellofemoral pain syndrome 

(moderate effect),78 acute hamstring injury (no significant difference),95 and temporoman-

dibular disorder (negligible effect).89 Each of these reviews included only one RCT for this 

comparison and outcome.

Seven reviews on osteoarthritis reported data on the efficacy of NSAIDs versus placebo 

for pain, combined these reviews reported on 56 RCTs. The magnitude of effects found 

varied between and within these reviews. Three reported a small effect70 72 81 and one a 

moderate effect.69 The remaining three reviews reported more than one effect size (ap-

pendix II): one found a small to moderate effect depending on whether a flare design was 

applied,100 one a negligible to moderate effect depending on the NSAID type and dosage 

studied,99 and one a small to large effect depending on NSAID dosage.75 The large effect 

reported in this last review was based on the findings of one RCT, which studied NSAIDs in 

a dosage five times the DDD (appendix II).

NSAIDs versus placebo – proportion improved

One review on acute low back pain reported on the proportion of patients improved and 

found a NNT for improvement of 10, after pooling the results of seven RCTs.96 Two reviews 

on sciatica also reported on this outcome. One pooled the findings of three RCTs and found 

no significant difference between NSAIDs and placebo.102 The second, which included one 

of these three RCTs and two additional RCTs, did not pool the findings, and effects found 

in individual RCTs ranged from no significant difference to a NNT of 10.83 A review on 

lateral elbow pain reported no significant difference of the proportion of patients improved 
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Table 2. Summary of main findings

Diagnosis Outcome Number 
of SRs

Number 
of RCTs

Results

Magnitude of group 
difference / NNT

Number 
of SRs

Mean AMSTAR 
score (range)

NSAID VERSUS PLACEBO

Acute LBP Pain 3 4 Small 2 6 (3-8)

Moderate 1 4

Proportion 
improved

1 7 NNT: 10 1 8

Chronic LBP Pain 4 5 Moderate 4 6 (3-8)

Sciatica Pain 3 3 No significant difference 1 8

Negligible 1 7

Small 1 8

Proportion 
improved

2 6 No significant difference
NNT: 6-10

2
1

6 (4-8)
8

Lateral elbow pain Pain 1 1 Moderate 1 9

Proportion 
improved

1 1 No significant difference 1 9

PFPS Pain 1 1 Moderate 1 9

Proportion 
improved

1 1 No significant difference 1 9

Acute hamstring 
injury

Pain 1 1 No significant difference 1 7

Temporomandibular 
disorder

Pain 1 1 Negligible 1 9

Osteoarthritis Pain 7 56 Negligible 1 5

Small 6 6 (3-9)

Moderate 4 6 (3-9)

Large 1 9

Proportion 
improved

1 4 NNT: 4 1 9

NSAID VERSUS PARACETAMOL

Acute LBP Pain 1 3 No significant difference 1 8

Proportion 
improved

1 3 NNT: 9 1 8

Osteoarthritis Pain 5 21 No significant difference 1 9

Small 4 7 (4-9)

Moderate 1 5

Proportion 
improved

1 1 NNT: 5-6 1 9

AMSTAR: assessment of multiple systematic reviews; LBP: low back pain; NNT: number needed to treat; NSAID: 
non-steroidal anti-inflammatory drug; RCT: randomised clinical trial; SR: systematic review.
17 SRs did not report data and are not shown in table (magnitude of between-group difference not assessable), 
including SRs on carpal tunnel syndrome (n=4), acute ankle sprain (n=1) and fibromyalgia (n=1).
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based on one RCT,91 as did a review on patellofemoral pain syndrome.78 One review on 

osteoarthritis reported on proportion improved as an outcome and found a NNT of 4.75

NSAIDs versus paracetamol – pain

One review on acute low back pain was included for this comparison and outcome, it 

included three RCTs and found no significant difference in pain.96 For osteoarthritis, five 

reviews reported on this comparison and outcome, reporting on a total of 21 RCTs.75 82 99 101 

103 Three of these reported a small effect in favour of NSAIDs,82 101 103 and one a moderate 

effect.99 The last review reported different results depending on the dosage of NSAIDs 

studied, its findings ranged from no significant difference to a small effect in favour of 

NSAIDs.75

NSAID versus paracetamol – proportion improved

One review on acute low back pain found a NNT of 9 for improvement for NSAID versus 

paracetamol,96 a review on osteoarthritis also reported on this comparison and outcome 

and found a NNT of 5 to 6 depending on the NSAID dosage studied.75

Discussion

This systematic review provides a comprehensive overview of the available evidence on 

the efficacy of NSAIDs versus placebo and paracetamol in musculoskeletal conditions 

commonly presented in primary care, by summarizing the results of previous systematic 

reviews of RCTs. Of the 58 included reviews, 19 studies did not find any RCTs. Among 

these were reviews focusing on highly prevalent disorders such as neck pain and shoulder 

disorders, which are often treated with NSAIDs in primary care.1 3 In contrast to this lack 

of evidence for these disorders, 19 reviews on osteoarthritis were found, reporting on a 

total of 72 RCTs. Although osteoarthritis is an important chronic condition, it is notable 

that far fewer studies were found on other disorders of the musculoskeletal system such 

as back disorders, even though these are far more prevalent in primary care.94 The majority 

of included reviews focused on NSAIDs versus placebo, far fewer studies were found for 

paracetamol as a comparison. From a clinical perspective, this last comparison is extremely 

relevant as paracetamol forms a safer alternative to NSAIDs and is often recommended as 

a first-choice analgesic before NSAIDs.13-18

In reviews that reported on NSAIDs versus placebo, results for pain varied. A moderate 

group difference was found in some reviews on chronic low back pain, lateral elbow pain, 

patellofemoral pain syndrome and osteoarthritis, but the majority of included reviews 

found only a small difference or no significant difference compared to placebo. NNT for 

improvement could only be calculated in five reviews, results ranged from no significant 
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difference in the proportion improved, to a NNT of 10 for NSAIDs versus placebo. For 

paracetamol as a comparison, one review on acute low back pain was found, the remain-

ing studies focused on osteoarthritis. The majority of these found a small group difference 

for pain in favour of NSAIDs. NNT for improvement ranged from 5 to 9 for NSAIDs versus 

paracetamol.

When interpreting these findings on efficacy, it is important to note that a strong over-

lap was present between reviews, with several reviews often reporting findings from the 

same RCTs. This limitation is inherent to our method of conducting a review of systematic 

reviews, rather than including and assessing individual RCTs. However, this method also 

comes with distinct advantages, as it allows for a broad overview of the available evidence 

on the efficacy of NSAIDs in all musculoskeletal disorders common in primary care, thereby 

providing an aid for GPs in clinical practice and identifying gaps in current evidence. The 

overlap between reviews is clearly visible and is in itself of interest, as it shows that for 

some conditions of the musculoskeletal system, such as low back pain, there are actu-

ally far fewer RCTs available than the large number of published systematic reviews on 

this topic might suggest. In addition, one important conclusion on the efficacy of NSAIDs 

which can certainly be drawn from our results, is that large effects were not found in any 

of the included reviews, except for one on osteoarthritis which based this finding on data 

from only one RCT.

Several additional limitations require attention. Firstly, our method of including only 

systematic reviews means that data from RCTs published after the most recent systematic 

review, or on a topic for which no systematic review exists, was missed. It also means that 

we could not systematically assess the underlying RCTs included in the reviews, and were 

therefore unable to address methodological issues relating to these RCTs. Secondly, we 

limited our inclusion criteria to placebo or paracetamol as a comparison, choosing the 

latter because of its incorporation into several treatment guidelines.13-18 From a clinical 

perspective, comparisons with other treatment options such as topical NSAIDs are also 

of interest, as they may also form a safer alternative to oral NSAIDs.28 28 In addition, we 

limited our outcomes to pain and proportion improved. As our objective was to summarize 

studies on the efficacy of NSAIDs, the occurrence of adverse events was not included as 

an outcome. Some of the reviews included in our study did report on adverse events. For 

instance, a review on low back pain reported sufficient data on this outcome to determine 

the number needed to harm, which was found to range from 11 to 23 for NSAIDs versus 

placebo and 10 for NSAIDs versus paracetamol.80

Finally, we summarized the results on pain reduction from the included reviews, by 

categorizing the magnitude of the group difference in pain reduction as negligible, small, 

moderate, or large, using criteria from previous studies.22 23 While these criteria are con-

ventional, the level of change in pain that is considered relevant in clinical practice may 

vary depending on factors such as baseline pain, age, the patient’s clinical condition, and 
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prior treatment response.104 In addition, even if a small group difference of limited clinical 

importance is found, there may still be a sizable percentage of individual patients who 

experience a clinically important pain reduction within the groups.104 We therefore also 

included studies reporting on the proportion of patients improved. However, the defini-

tions of what constituted a sufficient patient improvement varied between the included 

reviews, which should be taken into account when interpreting these results.

This systematic review focused on the efficacy of NSAIDs and did not examine effective-

ness within specifically the primary care population. Nonetheless, our results draw into 

question the current strong emphasis on and frequent use of NSAIDs in the treatment of 

musculoskeletal pain in general practice. For some prevalent conditions, little evidence on 

efficacy is available to support such treatment. For many non-arthritic conditions for which 

systematic reviews were found, no significant difference or only small effects relative to 

placebo or paracetamol were reported. Even for conditions which have been studied ex-

tensively, such as osteoarthritis, large effects were rarely found, especially when compared 

to paracetamol. Considering the fact that NSAIDs are associated with serious adverse 

drug reactions, these findings suggest that a smaller role for NSAIDs in the treatment of 

musculoskeletal pain in primary care may be more appropriate.
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Appendices

Appendix I - Search terms

(cervical pain*[tw] OR neck pain*[tw] OR back pain*[tw] OR lumbal pain*[tw] OR lum-

bar pain*[tw] OR lumbosacral pain*[tw] OR lumbo-sacral pain*[tw] OR sacral pain*[tw] 

OR costal pain*[tw] OR rib pain*[tw] OR chest pain*[tw] OR shoulder pain*[tw] OR arm 

pain*[tw] OR elbow pain*[tw] OR wrist pain*[tw] OR hand pain*[tw] OR finger pain*[tw] 

OR hip pain*[tw] OR leg pain*[tw] OR knee pain*[tw] OR ankle pain*[tw] OR foot pain*[tw] 

OR toe pain*[tw] OR jaw*[tw] OR tempomandibul*[tw] OR temporomandibul*[tw] 

OR whiplash*[tw] OR whip-lash*[tw] OR neck disorder*[tw] OR nerve root*[tw] OR 

radiculit*[tw] OR radiculopath*[tw] OR ischialg*[tw] OR sciatic*[tw] OR tietze*[tw] OR rota-

tor cuff*[tw] OR shoulder impingement*[tw] OR frozen shoulder*[tw] OR acrom*[tw] OR 

subacrom*[tw] OR epicondylalgi*[tw] OR epicondyliti*[tw] OR tennis elbow*[tw] OR carpal 

tunnel syndrome*[tw] OR quervain*[tw] OR dupuytren*[tw] OR hand disease*[tw] OR hand 

disorder*[tw] OR palmar fasciit*[tw] OR trigger finger*[tw] OR mallet*[tw] OR iliotibial band 

syndrome*[tw] OR femoropatellar pain*[tw] OR femoro-patellar pain*[tw] OR patellofemo-

ral pain*[tw] OR patello-femoral pain*[tw] OR cruciate ligament*[tw] OR meniscus*[tw] 

OR jumper’s knee*[tw] OR jumpers knee*[tw] OR collateral ligament*[tw] OR coup de 

fouet*[tw] OR tennis leg*[tw] OR posterior tibial tendon dysfunct*[tw] OR foot disease*[tw] 

OR foot disorder*[tw] OR heel spur*[tw] OR metatarsalgi*[tw] OR meta-tarsalgi*[tw] OR 

plantar fasciit*[tw] OR osteoarthrit*[tw] OR degenerative arthriti*[tw] OR arthrosis*[tw] OR 

arthrot*[tw] OR arthralgi*[tw] OR arthropath*[tw] OR joint pain*[tw] OR muscle cramp*[tw] 

OR muscle pain*[tw] OR muscular cramp*[tw] OR muscular pain*[tw] OR myopath*[tw] 

OR tendinopath*[tw] OR tendon entrap*[tw] OR tendonit*[tw] OR tenosynoviti*[tw] OR 

bursiti*[tw] OR capsulit*[tw] OR chondromalaci*[tw] OR chondropath*[tw] OR ((wide 

spread pain*[tw] OR widespread pain*[tw]) AND pain syndrome*[tw]) OR fibromyalgi*[tw] 

OR musculoskeletal system/injuries[mesh] OR ankle distor*[tw] OR ankle inversion*[tw] 

OR (strain*[tw] NOT medline[sb]) OR rib contus*[tw] OR sprain*[tw] OR sprains and 

strains[mesh] OR soft tissue injur*[tw] OR knee distor*[tw] OR ligament rupture*[tw] OR 

cumulative trauma disorder*[tw] OR overuse injur*[tw] OR overuse syndrome*[tw] OR 

repetitive motion disorder*[tw] OR repetition strain injur*[tw] OR repetitive strain injur*[tw])

AND

(Anti-Inflammatory Agents, Non-Steroidal[mesh] OR nsaid[tw] OR nsaids[tw] OR ((non-

steroidal[tw] OR nonsteroidal[tw]) AND (anti-inflammatory[tw] OR antiinflammatory[tw])) 

OR cyclooxygenase*[tw])

AND

(review*[tw] OR evidence*[tw] OR ebm[tw] OR meta-anal*[tw] OR metaanal*[tw])

AND

2000:2014[dp] NOT (animals[mesh] NOT humans[mesh]
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Abstract

Objective

To determine the influence of ischaemic cardiovascular (CV) risk on prescription of non-

steroidal anti-inflammatory drugs (NSAIDs) by general practitioners (GPs) in patients with 

musculoskeletal (MSK) complaints.

Design

Cohort study.

Setting

A healthcare database containing the electronic GP medical records of over one million 

patients throughout the Netherlands.

Patients

474,201 adults consulting their GP with a new MSK complaint between 2000 and 2010. 

Patients were considered at high CV risk if they had a history of myocardial infarction, 

angina pectoris, stroke, transient ischaemic attack or peripheral arterial disease, and at low 

CV risk if they had no CV risk factors.

Main Outcome Measures

Frequency of prescription of non-selective (ns)NSAIDs and selective cyclooxygenase-2 

inhibitors (coxibs).

Results

Overall, 24.4% of patients were prescribed an nsNSAID and 1.4% a coxib. Of the 41,483 

patients with a high CV risk, 19.9% received an nsNSAID and 2.2% a coxib. These patients 

were more likely to be prescribed a coxib than patients with a low CV risk (OR 1.9, 95% CI 

1.8-2.0). Prescription of nsNSAIDs decreased over time in all risk groups and was lower in 

patients with a high CV risk than in patients with a low CV risk (OR 0.8, 95% CI 0.7-0.8).

Conclusion

Overall, patients with a high CV risk were less likely to be prescribed an NSAID than pa-

tients with a low CV risk. Nevertheless, one in five high CV risk patients received an NSAID, 

indicating that there is still room for improvement.
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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used in the treatment of mus-

culoskeletal (MSK) complaints because of their analgesic and anti-inflammatory proper-

ties. International and national guidelines on various MSK complaints, such as back pain, 

shoulder pain and osteoarthritis, recommend prescribing NSAIDs, either as a first choice 

analgesic or as a second choice if paracetamol fails to provide sufficient pain relief.1-6 The 

use of NSAIDs is known to be associated with peptic ulcer disease and its complications, 

most notably upper gastrointestinal (UGI) bleeding, obstruction and perforation.7 8 The 

need to limit these UGI complications led to the development of selective cyclooxygen-

ase-2 inhibitors (coxibs), which are associated with a significantly lower incidence of UGI 

complications when compared to traditional, non-selective NSAIDs (nsNSAIDs).9-12

However, shortly after the introduction of coxibs, concerns were raised regarding their 

cardiovascular (CV) safety profile. In September 2004, rofecoxib was withdrawn from 

world markets after a randomized controlled trial showed the incidence of stroke, myo-

cardial infarction, or sudden cardiac death in patients taking rofecoxib was two times that 

of patients taking placebo.13 An increased risk of ischaemic CV events was also observed 

in studies of other coxibs, leading the European Medicines Agency to contraindicate the 

use of any coxib in patients with established ischaemic heart disease, stroke or peripheral 

arterial disease in 2005.14 Since then, there is increasing evidence that the risk of ischaemic 

CV events is increased not only by the use of coxibs but also by the use of nsNSAIDs, 

with the possible exception of naproxen.15-18 Recent guidelines and consensus therefore 

recommend avoiding the prescription of NSAIDs in general in patients at high CV risk.19-21

In this population-based cohort study, we aimed to examine the association between 

ischaemic CV risk and the prescription of NSAIDs in patients with MSK complaints. In 

addition, we aimed to determine the influence of demographic factors, prior NSAID pre-

scription, the type of MSK complaint presented and the presence of UGI risk factors and 

renal insufficiency on NSAID prescription in this group of patients.

Materials and methods

Setting

A cohort study was conducted in the Integrated Primary Care Information (IPCI) database. 

This primary health care database contains the electronic patient records of over one mil-

lion patients registered with GPs throughout the Netherlands. In the Netherlands, all 16.8 

million citizens are registered with a GP, who forms the first point of care and acts as a 

gatekeeper in a two-way exchange of information with secondary care. The electronic 

medical record of each patient can therefore be assumed to contain all relevant medical 
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information, including medical findings and diagnoses from secondary care. Further details 

of the database have been described elsewhere.22 23

Study cohort

The study population comprised all patients ≥ 18 years of age newly diagnosed with a MSK 

complaint between 1st January 2000 and 31st December 2010. Diagnoses were considered 

new if the patient had not been diagnosed with the same MSK complaint in the six months 

prior to consultation. Only patients with at least 12 months of valid database history prior 

to study entry were included. Diagnoses of MSK complaints were identified based on 

International Classification for Primary Care (ICPC)-coding.24 If the patient consulted their 

GP again with the same complaint within six months of initial diagnosis, this consulta-

tion was considered part of the same MSK complaint episode. For each patient, only the 

first newly diagnosed complaint episode was included. The date of first consultation was 

considered the index date.

Cardiovascular risk, upper gastrointestinal risk and renal insufficiency

In defining CV risk, UGI risk and renal insufficiency we aimed to conform to Dutch prescrip-

tion guidelines as much as possible. For cardiovascular risk, no Dutch guideline is currently 

available, but a national consensus report was published in 2009 containing prescription 

recommendations.21 In line with this report, patients were considered at high CV risk if 

they had a history of myocardial infarction, angina pectoris, stroke, transient ischaemic 

attack, or peripheral arterial disease prior to the index date. They were considered at 

moderate CV risk if they did not have one of the risk factors described above but did have 

a history of diabetes, hypertension or hyperlipidaemia. Patients without any of these CV 

risk factors were considered at low CV risk. In addition, risk factors for the occurrence 

of UGI complications were identified. Based on the most recent Dutch guideline on the 

prescription of NSAIDs,25 patients were considered at high UGI risk if they had a history 

of upper gastrointestinal bleeding or ulceration, were aged over 70 years or had two or 

more of the following risk factors: age 60-70 years, history of heart failure, diabetes or 

severe rheumatoid arthritis, use of antithrombotics, corticosteroids, or selective serotonin 

reuptake inhibitors. They were considered at moderate UGI risk if only one of the latter risk 

factors was present. In the absence of any of these risk factors patients were considered 

to have a low UGI risk. Finally, we identified each patient’s most recent available laboratory 

measurement of glomerular filtration rate (GFR) prior to the index date. If this GFR was 

<30mL/min, patients were considered to have significant renal insufficiency.26

The history of the diseases and conditions described above were assessed based on ICPC-

coding and free text search strings. In the case of diabetes and hyperlipidaemia, the use of 

respectively antidiabetic and lipid modifying drugs, identified based on ATC classification 

code,27 was taken into account in addition to ICPC coding as proxy . If patients had a his-
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tory of rheumatoid arthritis based on an ICPC-code L88, this was defined as being severe 

if they also had a prescription in the year prior to the index date of specific antirheumatic 

agents, immunosuppressants, hydroxychloroquine, sulfasalazine or cyclophosphamide.

NSAID prescription

For all included patients, the first NSAID prescription issued during the complaint episode 

was identified based on ATC-classification code.27 Only NSAID prescriptions issued on the 

day of a consultation for the MSK complaint were included. It has been suggested that 

the use of naproxen is less likely to increase cardiovascular risk than the use of other 

nsNSAIDs, and that the prescription of naproxen may be warranted in patients at a high 

CV risk.19 20 28 In addition, there are indications the risk of CV disease increased with NSAID 

use in a dose-dependent manner.29 To examine whether GPs take these possibilities into 

account, a sensitivity analysis was conducted excluding naproxen and excluding all low-

dosed nsNSAID and low-dosed coxib prescriptions, which was defined as a prescribed daily 

dosage (PDD) smaller than half the defined daily dosage (DDD).

Statistics

Baseline characteristics of the moderate and high CV risk groups were compared to those 

of the low CV risk group using a χ2-test for dichotomous variables and independent t-test 

for age as a continuous variables. Univariate analyses of potential predictors of NSAID 

prescription such as age, gender, CV risk and UGI risk were conducted and unadjusted 

odds ratios (ORs) and their 95% confidence intervals (CIs) were calculated by performing 

logistic regression analyses. For the predictor CV risk group, the same univariate logistic 

regression analyses were performed stratified per UGI risk group. For this stratified analysis, 

we also conducted multivariate analyses to present ORs adjusted for other predictors of 

nsNSAID and coxib prescription. Finally, the influence of CV risk on coxib and nsNSAID 

prescription was studied stratified per time period, and ORs adjusted for the year of the 

MSK complaint episode within each time period were calculated, again using multivariate 

logistic regressions analysis. All analyses were performed using SPSS version 20 (SPSS, 

Chicago, IL).

Study approval

The study was approved by the Board of Directors of the IPCI database.
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Results

Study cohort

Between 2000 and 2010, 804,261 adult patients aged over 18 years contributed data 

to the IPCI database. These patients were comparable to the general population of the 

Netherlands with regards to age and gender (mean age 40 years, 52% female versus 

41 years, 51% female in the Dutch general population).30 Of these, 474,201 patients 

(59%) presented with a new MSK complaint and were included in the cohort. Baseline 

characteristics of all included patients are described in table 1. This table also shows the 

baseline characteristics per CV risk group. When comparing patients with a moderate or 

high CV risk to those with a low CV risk group, statistically significant differences were 

found for almost all characteristics with the exception of two symptomatic diagnoses of 

the MSK system.

Predictors of nsNSAID and coxib prescription

In total, 115,713 (24.7%) of all MSK complaint episodes were treated with an nsNSAID 

and 6,456 (1.4%) were treated with a coxib (table 2). The most frequently prescribed 

nsNSAIDs were diclofenac, naproxen and ibuprofen (respectively 58%, 13% and 12% of 

all nsNSAIDs prescribed) and the most frequently prescribed coxibs were rofecoxib and 

etoricoxib (49% and 33% of all coxibs prescribed, results not shown in table).

Age, gender and NSAID prescription in the 6 months prior to the index date were all 

predictive of nsNSAID and coxib prescription. The frequency of nsNSAID and coxib pre-

scription also varied depending on the type of MSK complaint diagnosed. The prescription 

of coxibs was particularly high in patients suffering from arthritis. When corrected for age 

and gender, the odds of receiving a coxib were still tenfold in patients with arthritis when 

compared to those with complaints after trauma (adjusted OR 9.8; 95% CI 8.4-11.5, not 

shown in table). The individual CV risk factors were all associated with a higher chance of 

coxib prescription and a lower chance of nsNSAID prescription. Similarly, patients in the 

moderate and high CV risk group were significantly more likely to receive a coxib than 

patients in the low CV risk group. The pattern for prescription of nsNSAIDs was less clear, 

as they were prescribed somewhat more frequently to patients with a moderate CV risk 

when compared to those with a low CV risk, but less frequently to those with a high CV 

risk than those with a low CV risk. UGI risk was also a strong predictor of coxib prescrip-

tion, whereas a high UGI risk was associated with a lower chance of nsNSAID prescription. 

Patients with renal insufficiency were less likely to be prescribed an nsNSAID and more 

likely to be prescribed a coxib than patients without renal insufficiency.
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Table 1. Baseline characteristics in the study population.

Total Per CV risk group

(n=474 201)
n (%)

Low CV risk
(n=365 534)

n (%)

Moderate CV risk
(n=67 184)

n (%)

High CV risk
(n=41 483)

n (%)

Age (mean ± SD) 46.6 ± 17.4 42.2 ± 15.5 58.9 ± 14.7 65.3 ± 14.5

Age category

18-35 years 144 797 (30.5) 138 809 (38.0) 4 532 (6.7) 1 456 (3.5)

 36-50 years 147 497 (31.1) 127 403 (34.9) 14 773 (22.0) 5 321 (12.8) 

 51-65 years 108 132 (22.8) 69 526 (19.0) 25 735 (38.3) 12 871 (31.0) 

 >65 years 73 775 (15.6) 29 796 (8.2) 22 144 (33.0) 21 835 (52.6) 

Female 256 015 (54.0) 196 550 (53.8) 38 906 (57.9) 20 559 (49.6)

NSAID prescription in 6 months prior to 
diagnosis

37 637 (7.9) 26 472 (7.2) 6 831 (10.2) 4 334 (10.4)

MSK complaint episode

Symptomatic diagnosis

Back/neck 108 213 (22.8) 86 957 (24.1) 12 641 (18.8) 7 615 (18.4)

  Upper extremity 82 026 (17.3) 63 366 (17.3) 11 810 (17.6)NS* 6 850 (16.5) 

  Lower extremity 66 107 (13.9) 49 802 (13.6) 10 003 (14.9) 6 302 (15.2) 

  Generalized/other 59 986 (12.6) 46 572 (12.7) 8 035 (12.0) 5 379 (13.0)NS** 

Arthritis 21 529 (4.5) 11 548 (3.2) 5 739 (8.5) 4 242 (10.2)

Inflammatory arthritis 4 676 (1.0) 2 874 (0.8) 1 045 (1.6) 757 (1.8)

  Osteoarthritis 11 211 (2.4) 5 944 (1.6) 3 056 (4.5) 2 211 (5.3) 

  Gout 5 642 (1.2) 2 730 (0.7) 1 638 (2.4) 1 274 (3.1) 

Radiculopathy 25 409 (5.4) 19 180 (5.2) 3 822 (5.7) 2 407 (5.8)

 Trauma 55 211 (11.6) 45 586 (12.5) 6 064 (9.0) 3 561 (8.6) 

 Other 55 720 (11.8) 41 523 (11.4) 9 070 (13.5) 5 127 (12.4) 

Individual CV risk factors†

Diabetes 28 597 (6.0) - 20 847 (31.0) 7 750 (18.7)

 Hypertension 63 841 (13.5) - 46 077 (68.6) 17 764 (42.8) 

 Hyperlipidaemia 30 600 (6.5) - 18 129 (27.0) 12 471 (30.1) 

 MI/AP 27 118 (5.7) - - 27 118 (65.4) 

 Stroke/TIA 14 118 (3.0) - - 14 118 (34.0) 

 PAD 5 715 (1.2) - - 5 715 (13.8) 

UGI risk group

Low UGI risk 335 556 (70.8) 305 168 (83.5) 22 003 (32.8) 8 385 (20.2)

 Moderate UGI risk 63 843 (13.5) 34 692 (9.5) 21 058 (31.3) 8 093 (19.5) 

 High UGI risk 74 802 (15.8) 25 674 (7.0) 24 123 (35.9) 25 005 (60.3) 

Renal insufficiency 285 (0.1) 27 (0.01) 118 (0.2) 140 (0.3)

CV: cardiovascular; NSAID: non-steroidal anti-inflammatory drug; NS: non-significant; MSK: musculoskeletal; 
MI: myocardial infarction; AP: angina pectoris; TIA: transient ischaemic attack; PAD: peripheral arterial disease; 
UGI: upper gastrointestinal. 
Comparisons were made for the moderate versus the low CV risk group and for the high versus the low CV risk 
group. All comparisons between moderate or high CV risk patients and low CV risk patients were statistically 
significant (P-value<0.05), unless otherwise stated with the letters ‘NS’: non-significant.
*Comparison with low CV risk patients not statistically significant, P-value 0.13
**Comparison with low CV risk patients not statistically significant, P-value 0.19.
† Risk factors used to define low, moderate and high CV risk groups.
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Table 2. Predictors of prescription of nsNSAIDs and coxibs.

No NSAID 
prescribed

(n=352 032)
n (%*)

nsNSAID 
prescribed

(n=115 713)
n (%*)

Coxib
prescribed
(n=6 456)

n (%*)

OR (95% CI)

nsNSAID vs.
no NSAID

coxib vs.
no NSAID

Age category

18-35 years 114 077 (78.8) 29 948 (20.7) 772 (0.5) 1 (ref.) 1 (ref.)

 36-50 years 105 154 (71.3) 40 815 (27.7) 1 528 (1.0) 1.5 (1.5-1.5) 2.2 (2.0-2.3) 

 51-65 years 76 359 (70.6) 29 688 (27.5) 2 085 (1.9) 1.5 (1.5-1.5) 4.0 (3.7-4.4) 

 >65 years 56 442 (76.5) 15 262 (20.7) 2 071 (2.8) 1.0 (1.0-1.1) 5.4 (5.0-5.9) 

Gender

Male 159 766 (73.2) 55 909 (25.6) 2 511 (1.2) 1 (ref.) 1 (ref.)

 Female 192 266 (75.1) 59 804 (23.4) 3 945 (1.5) 0.9 (0.9-0.9) 1.3 (1.2-1.4) 

NSAID prescription in 6 months prior 24 860 (66.1) 11 688 (31.1) 1 089 (2.9) 1.5 (1.4-1.5) 2.7 (2.5-2.9)

MSK complaint

Trauma 49 345 (89.4) 5 605 (10.2) 261 (0.5) 1 (ref.) 1 (ref.)

Symptomatic diagnosis

Back/neck 70 464 (65.1) 36 477 (33.7) 1 272 (1.2) 4.6 (4.4-4.7) 3.4 (3.0-3.9)

 Upper extremity 56 150 (68.5) 24 558 (29.9) 1 318 (1.6) 3.9 (3.7-4.0) 4.4 (3.9-5.1) 

 Lower extremity 54 211 (82.0) 11 109 (16.8) 787 (1.2) 1.8 (1.7-1.9) 2.8 (2.4-3.2) 

 Generalized/other 46 926 (78.2) 12 308 (20.5) 752 (1.3) 2.3 (2.2-2.4) 3.0 (2.6-3.5) 

Arthritis 13 943 (64.8) 6 545 (30.4) 1 041 (4.8) 4.1 (4.0-4.3) 14.1 (12.3-16.2)

Inflammatory arthritis 3 027 (64.7) 1 386 (29.6) 263 (5.6) 4.0 (3.8-4.3) 16.4 (13.8-19.6)

 Osteoarthritis 8 239 (73.5) 2 349 (21.0) 623 (5.6) 2.5 (2.4-2.6) 14.3 (12.3-16.6) 

 Gout 2 677 (47.4) 2 810 (49.8) 155 (2.7) 9.2 (8.7-9.8) 10.9 (8.9-13.4) 

Radiculopathy 16 699 (65.7) 8 269 (32.5) 441 (1.7) 4.4 (4.2-4.5) 5.0 (4.3-5.8)

 Other 44 294 (79.5) 10 842 (19.5) 584 (1.0) 2.2 (2.1-2.2) 2.5 (2.2-2.9) 

Individual CV risk factors

No CV risk factors 270 758 (74.1) 90 615 (24.8) 4 161 (1.1) 1 (ref.) 1 (ref.)

 Diabetes 21 113 (73.8) 6 864 (24.0) 620 (2.2) 1.0 (1.0-1.0) 1.9 (1.8-2.1) 

 Hypertension 48 168 (75.6) 14 261 (22.4) 1 312 (2.0) 0.9 (0.9-0.9) 1.8 (1.7-1.9) 

 Hyperlipidaemia 23 118 (75.5) 6 853 (22.4) 629 (2.1) 0.9 (0.9-0.9) 1.8 (1.6-1.9) 

 MI/AP 21 113 (77.9) 5 356 (19.8) 649 (2.4) 0.8 (0.7-0.8) 2.0 (1.8-2.2) 

 Stroke/TIA 11 209 (79.4) 2 626 (18.6) 283 (2.0) 0.7 (0.7-0.7) 1.6 (1.5-1.9) 

 PAD 4 484 (78.5) 1 117 (19.5) 114 (2.0) 0.7 (0.7-0.8) 1.7 (1.4-2.0) 

CV risk group

Low CV risk 270 758 (74.1) 90 615 (24.8) 4 161 (1.1) 1 (ref.) 1 (ref.)

 Moderate CV risk 48 970 (72.9) 16 852 (25.1) 1 362 (2.0) 1.0 (1.0-1.1) 1.8 (1.7-1.9) 

 High CV risk 32 304 (77.9) 8 246 (19.9) 933 (2.2) 0.8 (0.7-0.8) 1.9 (1.8-2.0) 

UGI risk group

Low UGI risk 248 705 (74.1) 83 753 (25.0) 3 098 (0.9) 1 (ref.) 1 (ref.)

 Moderate UGI risk 45 724 (71.6) 16 792 (26.3) 1 327 (2.1) 1.1 (1.1-1.1) 2.3 (2.2-2.5) 

 High UGI risk 57 603 (77.0) 15 168 (20.3) 2 031 (2.7) 0.8 (0.8-0.8) 2.8 (2.7-3.0) 

Renal insufficiency

No renal insufficiency 351 801 (74.2) 115 666 (24.4) 6 449 (1.4) 1 (ref.) 1 (ref.)

Renal insufficiency 231 (81.1) 47 (16.5) 7 (2.5) 0.6 (0.5-0.8) 1.7 (0.8-3.5)

nsNSAID: non-selective non-steroidal anti-inflammatory drug; NSAID: non-steroidal anti-inflammatory drug; MSK: 
musculoskeletal; CV: cardiovascular; MI: myocardial infarction; AP: angina pectoris; TIA: transient ischaemic attack; 
PAD: peripheral arterial disease; UGI: upper gastrointestinal.
*Row percentage.
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Influence of UGI risk

Table 3 shows the odds of coxib and nsNSAID prescription versus no NSAID prescription 

in patients with a high or moderate CV risk versus patients with a low CV risk, stratified 

per UGI risk group. Within each UGI risk group, differences in prescription of nsNSAIDs 

and coxibs were found when comparing patients with a high or moderate CV risk with 

patients with a low CV risk. Notably for coxib prescription the direction of this difference 

varied depending on the UGI risk group. When adjusted for age, gender, previous NSAID 

prescription, the type of MSK complaint diagnosed and the presence of renal insufficiency, 

these differences diminished in magnitude but the same pattern still remained.

Prescription of nsNSAIDs and coxibs over time

Figure 1 shows the prescription of nsNSAIDs and coxibs over time. The prescription of 

coxibs initially increased over time in both high and low CV risk patients, until 2004, after 

which a sharp decrease is observed. During the peak year of 2004, the odds of prescription 

of coxibs in high CV risk patients was around 3 times higher than in 2000 and in 2005 (OR 

2.9, 95% CI 2.2-3.7 and OR 3.4, 95% CI 2.5-4.6 for 2004 versus respectively 2000 and 

2005, not shown in table).

The odds of coxib prescription significantly higher in patients at high CV risk than in 

patients at low CV risk (table 4), not only between 2000 and 2004 but also between 2005 

and 2010. The odds of nsNSAID prescription remained significantly lower in patients at 

high CV risk than in patients at low CV risk in both time periods. In a sensitivity analysis 
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in which prescriptions of naproxen and prescriptions with a PDD smaller than half the 

DDD were excluded, the odds of prescription of an nsNSAID or coxib versus no NSAID, 

in patients with a high CV risk versus patients with a low CV risk, were almost the same 

as that of all nsNSAIDs or coxibs versus no NSAIDs in both time periods (OR 0.8, 95% CI 

0.8-0.8 and OR 0.7, 95% CI 0.7-0.8, for nsNSAID versus no NSAID in 2000-2004 and 

2005-2010 respectively; OR 2.0, 95% CI 1.8-2.2 and OR 1.9, 95% 1.7-2.2 for coxib versus 

no NSAID in 2000-2004 and 2005-2010 respectively, not shown in table).

Discussion

Statement of principal findings

In this study, we examined the prescription of NSAIDs in the treatment of MSK complaints 

by GPs over the course of the last decade, in which evidence emerged regarding the 

CV risks of these drugs. We found that one quarter of all patients presenting with a 

MSK complaint were treated with an NSAID. Prescription varied widely depending on the 

type of MSK complaint diagnosed. Coxibs gained in popularity during the first five years 

of marketing in the Netherlands, with prescription among high CV risk patients in 2004 

almost three times higher than in 2000. After rofecoxib was removed from the market, a 

decrease in coxib prescription was observed. The decrease in coxib prescription observed 

after 2004 occurred not only in patients with a high CV risk, but equally in patients with 

a low CV risk, even after their use was contraindicated in these patients by the European 

Medicines Agency in 2005.14 Conversely, nsNSAIDS were prescribed less frequently in 

patients with a high CV risk than in patients with a low CV risk throughout the study 

period. These observed differences in prescription between CV risk groups can be partly 

Table 4. Prescription of coxibs and nsNSAIDs versus no NSAID in moderate and high CV risk patients versus low 
CV risk patients per time period.

Time period CV risk 
group

Number 
of 

patients

No NSAID
n (%*)

nsNSAID
n (%*)

Coxib
n (%*)

adj. OR (95% CI)†

nsNSAID
vs. no NSAID

coxib
vs. no NSAID

2000-2004 Low 181 443 127 912 (70.5) 50 670 (27.9) 2 861 (1.6) 1 (ref.) 1 (ref.)

Moderate 27 421 18 939 (69.1) 7 703 (28.1) 779 (2.8) 1.0 (1.0-1.1) 1.9 (1.7-2.1)

High 18 574 13 619 (73.3) 4 349 (23.4) 606 (3.3) 0.8 (0.8-0.8) 2.0 (1.8-2.2)

2005-2010 Low 184 091 142 846 (77.6) 39 945 (21.7) 1 300 (0.7) 1 (ref.) 1 (ref.)

Moderate 39 763 30 031 (75.5) 9 149 (23.0) 583 (1.5) 1.1 (1.1-1.1) 2.3 (1.9-2.4)

High 22 909 18 685 (81.6) 3 897 (17.0) 327 (1.4) 0.8 (0.7-0.8) 1.9 (1.7-2.2)

CV: cardiovascular; NSAID: non-steroidal anti-inflammatory drug; nsNSAID: non-selective non-steroidal anti-
inflammatory drug.
*Row percentage.
†Adjusted for year of MSK complaint episode within the time period.
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explained by the overlap between CV risk and UGI risk. When stratified for UGI risk, the 

odds of both nsNSAID and coxib prescription decreased with increasing CV risk in patients 

at moderate or high UGI risk. Interestingly, however, for coxibs the opposite pattern was 

observed for patients with a low UGI risk. When corrected for other predictors, within the 

low UGI group coxibs were still prescribed more frequently in those with a high CV risk 

than in those with a low CV risk, suggesting that other factors play a role in GPs’ decision 

to prescribe these drugs.

Strengths and weaknesses of the study

The strength of this study is that it was conducted in a database containing a large number 

of patients reflecting the Dutch general population. Nonetheless, some limitations should 

be considered when reviewing the results. First, only patients presenting with an ICPC 

coded MSK complaint were included in the cohort. As some GPs may apply the ICPC 

coding more diligently than others, this may have led to an underestimation or overestima-

tion of NSAID treatment, if the prescribing behaviour of GPs is in any way related to their 

tendency to apply the ICPC coding. Secondly, we did not have any information on over-

the-counter (OTC) use of analgesics. Although coxibs are not available without prescription 

in the Netherlands, nsNSAIDs are freely available. While this is important, our objective in 

this study was to determine the association between the cardiovascular risk profile of a 

patient and NSAID prescription by the GP.

Strengths and weaknesses in relation to other studies

Various studies examining changes in NSAID prescription in primary care over the past 

decade have been published.31-34 However, few large-scale studies have focused specifically 

on the influence of CV risk on the prescription of NSAIDs by GPs, which was the aim of 

the present study. One prior study did investigate this in the primary care population as 

we did, but it only reported on the years 2000 to 2004, before evidence emerged of the 

CV risk of NSAIDs.35 Other studies which have reported on CV risk and the use of NSAIDs 

both before and after rofecoxib withdrawal in 2004 were not population-based.36 37 In 

addition, in these studies the CV risk profile of the patients was determined based on 

surrogate pharmacy markers. The strength of our population-based study lies in the fact 

that we were able to identify all relevant risk factors by conducting free text searches, 

assessing ICPC-codes and prescriptions of medication, using GP medical records which 

form a complete record of each patient’s medical data.

Meaning of the study

Although international guidelines have provided recommendations on NSAID prescrip-

tion in patients with CV risk factors,19 20 as of yet no national Dutch guideline has been 

published specifically on this topic. The most recent Dutch guideline specifically on NSAID 
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prescription was published in 2003,25 at which point in time little was known about the CV 

risks associated with NSAID use. Over time, prescription of NSAIDs has decreased in all risk 

groups which might relate to awareness of GPs on risks associated with NSAIDs. Nonethe-

less, overall one in five patients with a high CV risk presenting with a new MSK complaint 

received an NSAID. It appears that GPs do not fully consider the CV risks associated with 

NSAID use when prescribing NSAIDs in these patients, indicating that there is still room for 

improvement.
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Abstract

Objective

To determine how often patients with musculoskeletal (MSK) complaints prescribed a non-

steroidal anti-inflammatory drug (NSAID), subsequently consult their general practitioner 

(GP) with a non-serious adverse drug reaction (ADR).

Design

Cohort study.

Setting

A healthcare database containing the electronic GP medical records of over 1.5 million 

patients throughout the Netherlands.

Patients: 16,626 adult patients with MSK complaints prescribed an NSAID.

Main Outcome Measures

The patients’ medical records were manually assessed for the duration of NSAID use with 

a maximum of two months, and consultations for complaints predefined as adverse events 

were identified. Subsequently, causality assessment was performed and these adverse 

events were categorised as probable, possible or unlikely ADRs.

Results

In total, 961 patients (6%) consulted their GP with 1,227 non-serious adverse events. 174 

patients (1%) presented at least one probable ADR, and a further 408 (2.5%) at least one 

possible ADR. Dyspepsia was the most frequent probable ADR, followed by diarrhoea and 

dyspnea (respectively 34%, 8% and 8% of all probable ADRs).

Conclusion

Of the patients with MSK complaints prescribed an NSAID, almost one in 30 patients 

reconsulted their GP with a complaint probably or possibly caused by this drug. The burden 

of such consultations for non-serious ADRs should be taken into account by GPs when 

deciding whether treatment with an NSAID is appropriate.
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Introduction

Musculoskeletal (MSK) complaints are the most commonly presented complaints in the 

primary care population.1 In around one quarter of consultations for these MSK com-

plaints, the general practitioner (GP) prescribes a non-steroidal anti-inflammatory drug 

(NSAID).2 The use of these is known to be associated with the occurrence of adverse drug 

reactions (ADRs), ranging from mild complaints to serious complications, particularly of 

the gastrointestinal (GI), cardiovascular and renal tract.3-8 Over the past few decades, many 

studies have focussed on the occurrence of serious ADRs due to NSAIDs, and on related 

hospitalizations and death.3-9 However, less is known about the incidence of non-serious 

ADRs due to NSAIDs in the primary care population and in resulting health care utilization 

in the form of GP consultations. One previous study which did focus specifically on primary 

care patients, found that 40% of chronic NSAID users suffering from gastrointestinal com-

plaints consulted their GP for these complaints.10 Whether other types of adverse events 

also lead to consultation and how frequently such consultations occur in short term NSAID 

users is not known. In this cohort study, we aim to determine how often patients with a 

MSK complaint newly treated with an NSAID by their GP, subsequently consult their GP 

because of an adverse drug reaction.

Materials and methods

Setting

This study was conducted in the Integrated Primary Care Information (IPCI) database. 

This Dutch primary health care database contains the electronic patient records of more 

than 1.5 million patients. In the Netherlands, all citizens are registered with one GP, who 

forms the first point of care for all medical complaints. The electronic medical records 

contain all journal entries written by the GPs, and coded and anonymous data on patient 

demographics, diagnoses using the International Classification for Primary Care (ICPC),11 

referrals, laboratory findings and drug prescriptions. Further details of the database have 

been described elsewhere.12,13

Patients

The study population comprised all patients ≥ 18 years newly prescribed an NSAID because 

of a MSK complaint between 1st January 2010 and 1st July 2010, with at least a 12-month 

valid database history prior to the date of study entry. Excluded were patients who had been 

prescribed an NSAID in the 6 months prior to study entry and patients without sufficient 

follow-up time in the IPCI database. Diagnoses of MSK complaints were identified based 

on ICPC-coding and were considered new if the patient had not been diagnosed with the 
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same MSK complaint in the six months prior to consultation. Only patients who received 

an NSAID prescription, identified by Anatomical Therapeutic Chemical (ATC) code,14 on the 

day of a consultation for the MSK complaint were included.

Consultations for adverse events

The electronic medical record of all included patients was manually assessed for the dura-

tion of continuous NSAID use with a maximum of two months, to determine whether the 

patient consulted their GP with an adverse event. Continuous use was defined as use of 

NSAIDs with treatment gaps of no more than 10% of the previous prescription duration. 

Adverse events were predefined based on listed common NSAID-related adverse drug 

reactions. All clinical complaints listed as common ADRs for at least two types of NSAID 

were included.15 In addition to these, angio-oedema and signs of gastrointestinal bleeding 

were also included on clinical grounds. As a result, the following thirteen complaints were 

predefined as adverse events: skin reactions, dyspepsia, diarrhoea, constipation, peripheral 

oedema, dyspnea (including wheezing), headache, dizziness, drowsiness, angio-oedema, 

hematemesis, black stool and rectal bleeding. If a patient consulted their GP with a com-

plaint which was not predefined as an adverse event but which the patient attributed to 

the use of NSAIDs, this was also recorded. If the GP recorded the occurrence of an ADR, 

without specifying the type of complaint presented, these unspecified ADRs were also 

recorded.

Causality assessment

In order to estimate the likelihood that an adverse events which led to GP consultation 

was causally related to the use of the NSAID, we read the GP’s journal entry and recorded 

whether: (1) the GP explicitly recorded the NSAID as the cause of the adverse event; (2) 

the GP explicitly discontinued the NSAID; (3) the GP recorded an alternative diagnosis as 

the cause of the adverse event; and (4) the patient had consulted their GP for the same 

complaint as the adverse event in the 6 months prior to study entry. Based on these four 

criteria, adverse events were subsequently categorised as probable, possible or unlikely 

ADR according to the algorithm shown in figure 1.

Predictors of consultation for a probable ADR

To compare patients who consulted their GP because of a probable ADR to those without a 

consultation, concomitant prescription of a gastroprotective agent (GPA) was determined. 

This was defined as concomitant use of a proton pump inhibitor (PPI), double-dosed hista-

mine-2 receptor antagonist (H2RA) or misoprostol, on the day of first NSAID-prescription. 

In addition, the NSAID prescribed was classified as a non-selective NSAID (nsNSAID) or a 

selective cox-2 inhibitor (coxib) based on ATC-coding.
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Statistical analyses

Univariate analyses of potential predictors of a probable ADR such as age, gender and type 

of NSAID were conducted and odds ratios (ORs) and their 95% confidence intervals (CIs) 

were calculated by performing logistic regression analyses. All analyses were performed 

using SPSS version 20 (SPSS, Chicago, IL).

GP records predefined complaint *
OR

GP records other complaint which 
patient attributes to use of NSAID

OR
GP records occurrence of ADE 

without specifying further

GP records NSAID as cause of 
complaint

OR 
GP discontinues NSAID

Likely ADE
n=216Yes

GP records alternative diagnosis as 
cause of complaint

OR 
Same complaint occurred in 6 

months prior 

No

Yes
Unlikely ADE

n=540

Possible ADE
n=515No

Potential ADE
n=1 271

GP: general practitioner; NSAID: non-steroidal anti-inflammatory 
drug; ADR: adverse drug reaction. 
* skin reaction, angio-oedema, dyspepsia, diarrhoea, constipation, 
peripheral oedema, dyspnea, chest pain, headache, dizziness, 
tinnitus, drowsiness, hematemesis, black stool or rectal bleeding.Figure 1. Causality algorithm.
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Results

Patients

In total, 16,626 adults were newly prescribed an NSAID for a MSK complaint and were 

included in this study (table 1). Symptomatic diagnoses of the back or neck were the most 

common indication for NSAID treatment. The most commonly prescribed NSAIDs were 

diclofenac (65%), ibuprofen (11%) and naproxen (8%). Coxibs were prescribed in 4% 

Table 1. Baseline characteristics of the study population.

Number of patients
n=16 626

Age in years, mean (±SD) 50.9 (±15.7)

Age category, n(%)

18-35 2 918 (17.6)

 36-50 5 670 (34.1) 

 51-65 5 108 (30.7) 

 >65 2 930 (17.6) 

Female, n(%) 8 950 (53.8)

Musculoskeletal complaint diagnosed, n(%)

Symptomatic diagnosis 11 397 (68.5)

Back or neck 4 155 (25.0)

  Upper extremity 3 540 (21.3) 

  Lower extremity 2 107 (12.7) 

  Generalized/other 1 595 (9.6) 

Arthritis 1 283 (7.7)

Inflammatory arthritis 201 (1.2)

  Osteoarthritis 442 (2.7) 

  Gout 640 (3.8) 

Radiculopathy 1 165 (7.0)

 Trauma 765 (4.6) 

 Other 2 016 (12.1) 

Type of NSAID prescribed, n(%)

Non-selective NSAID 16 041 (96.5)

Diclofenac 10 799 (65.0)

  Ibuprofen 1 800 (10.8) 

  Naproxen 1 382 (8.3) 

  Other 2 060 (12.4) 

Coxib 585 (3.5)

Celecoxib 170 (1.0)

  Etoricoxib 415 (2.5) 

Duration of NSAID prescription in days, median (IQR) 11.0 (7.0)

Concomitant GPA prescribed, n(%) 6 032 (36.3)

NSAID: non-steroidal anti-inflammatory drug; coxib: selective cox-2 inhibitor; IQR: interquartile range; GPA: 
gastroprotective agent.
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of patients. In total, 36% of patients were prescribed a concomitant GPA or were already 

using a GPA on the date of NSAID prescription.

Consultation for an adverse event and likelihood of an ADR

In total, 961 patients (6%) consulted the GP for at least one adverse event (table 2). As 

224 patients consulted their GP for more than one adverse event, a total of 1,227 adverse 

events were reported by these 961 patients. The median duration between the start of 

the NSAID and GP consultation for an adverse event was 7 days. The incidence rate was 4 

consultations for an adverse event per 1000 person-days of NSAID prescription.

Table 3 shows the type of adverse events presented in more detail. The most frequently 

presented adverse events were dyspepsia (32%), dyspnea (13%) and skin reactions (12%). 

The causality criteria, as previously described and shown in figure 1, were applied in order 

to classify the presented adverse events as probable, possible or unlikely ADRs. The GP 

recorded the NSAID use as the cause of the adverse events in 146 cases, and discontinued 

the NSAID in 121 cases. Some overlap was present between these two causality criteria, 

leading to 216 adverse events (18%) to be categorized as probable. This corresponds with 

an incidence rate of 1 probable ADR presented per 1000 person-days of NSAID prescrip-

tion. In 452 cases, the GP recorded an alternative diagnosis as the cause of the adverse 

event and in 248 cases the patient had presented the same complaint as the adverse event 

in the 6 months prior, resulting in 504 unlikely ADRs (again, overlap between causality 

criteria was present). The remaining 507 adverse events presented (41%) were categorized 

as possible ADRs. The incidence rate of probable and possible ADRs combined was 3 per 

1000 person-days of NSAID prescription.

Table 2. Consultation for an adverse event

Number of patients
n=16 626

At least one consultation for adverse event, n(%) 961 (5.8)

Duration since start NSAID in days, median (IQR) 7.0 (8.0)

Number of adverse events reported per patient, n (%)

1 743 (4.5)

 2 184 (1.1) 

 3 34 (0.2) 

 4 4 (0.02) 

 5 2 (0.01) 

NSAID: non-steroidal anti-inflammatory drug; IQR: interquartile range.
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Predictors of consultation for a probable ADR

In total, 174 patients, or 1% of the total cohort, consulted the GP for at least one probable 

ADR (table 4). Of those patients in whom no probable ADR occurred, 408 patients (2.5%) 

presented at least one possible ADR. When compared to patients who did not reconsult 

the GP for an adverse event, GP consultation for a probable ADR was more frequent in 

elderly patients, in women, and in those prescribed a coxib or concomitant GPA.

Discussion

Statement of principal findings

In this study, we aimed to provide an insight into the incidence of GP consultation for 

non-serious ADRs, among primary care patients prescribed an NSAID by their GP because 

of MSK complaints. We found that almost one in 30 patients treated with NSAIDs for a 

median duration of 11 days, consulted their GP with a complaint that was probably or 

possibly an ADR. The incidence rate of consultations for such probable and possible ADRs 

Table 3. Types of adverse events presented to GP and likelihood of an ADR

Adverse event Causality criteria† Likelihood ADR‡

Type Number

 

n=1 227
n (%)

GP 
records

NSAID as
cause

n=146
n (%)

GP
discontinues 

NSAID
 

n=121
n (%)

GP records 
alternate 
diagnosis

 
n=452
n (%)

Same 
complaint

in 6 months
prior

n=248
n (%)

Probable 
ADR

n=216
n (%)

Possible 
ADR

n=507
n (%)

Unlikely 
ADR

n=504
n (%)

Not specified 39 (3.2) 39 (26.7) 6 (5.0) 0 (0) 0 (0) 39 (18.1) 0 (0) 0 (0)

Not predefined 38 (3.1) 5 (3.4) 7 (5.8) 7 (1.5) 4 (1.6) 9 (4.2) 21 (4.1) 8 (1.6)

Skin reaction 142 (11.6) 10 (6.8) 6 (5.0) 100 (22.1) 31 (12.5) 13 (6.0) 26 (5.1) 103 (20.4)

Angio-oedema 28 (2.3) 8 (5.5) 7 (5.8) 12 (2.7) 6 (2.4) 10 (4.6) 5 (1.0) 13 (2.6)

Dyspepsia 398 (32.4) 39 (26.7) 51 (42.1) 83 (18.4) 78 (31.5) 73 (33.8) 208 (41.0) 117 (23.2)

Diarrhoea 104 (8.5) 13 (8.9) 10 (8.3) 22 (4.9) 14 (5.6) 17 (7.9) 60 (11.8) 27 (5.4)

Constipation 53 (4.3) 1 (0.7) 0 (0) 12 (2.7) 13 (5.2) 1 (0.5) 32 (6.3) 20 (4.0)

GI blood loss* 37 (3.0) 9 (6.2) 8 (6.6) 13 (2.9) 4 (1.6) 14 (6.5) 10 (2.0) 13 (2.6)

Oedema 57 (4.6) 5 (3.4) 8 (6.6) 16 (3.5) 15 (6.0) 10 (4.6) 26 (5.1) 21 (4.2)

Dyspnea 153 (12.5) 12 (8.2) 6 (5.0) 90 (19.9) 49 (19.8) 17 (7.9) 32 (6.3) 106 (21.0)

Headache 57 (4.6) 1 (0.7) 2 (1.7) 34 (7.5) 14 (5.6) 3 (1.4) 19 (3.7) 35 (6.9)

Dizziness 82 (6.7) 2 (1.4) 7 (5.8) 29 (6.4) 20 (8.1) 9 (4.2) 36 (7.1) 37 (7.3)

Drowsiness 39 (3.2) 2 (1.4) 3 (2.5) 5 (1.1) 0 (0) 3 (1.4) 32 (6.3) 4 (0.8)

ADR: adverse drug event; GP: general practitioner; NSAID: non-steroidal anti-inflammatory drug; GI: gastrointes-
tinal.
* Hematemesis, melena or rectal bleeding.
† Criteria can overlap.
‡ According to causality algorithm.
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combined was 3 per 1000 person-days of NSAID prescription. Elderly and female patients 

were more likely to consult their GP because of a probable ADR, which may reflect the fact 

that such patients are generally more likely to consult their GP.1 Patients prescribed coxibs 

or an nsNSAID with concomitant GPA were also most likely to present a probable ADR, 

which is likely due to confounding by indication. These results do indicate, however, that 

such gastroprotective strategies do not fully protect against the occurrence of non-serious 

ADRs in patients prescribed NSAIDs.

Strengths and weaknesses of the study

When interpreting the results, there are some limitations to be taken into account. Firstly, as 

the data were obtained from the medical journals, some information relevant to this study, 

such as verbal advice given to the patient regarding a complaint, may have been missed. 

This would result in an underestimation of the occurrence of adverse events reported 

Table 4. Predictors of consultation for a probable ADR

Consultation No consultation OR
(95% CI)

Probable ADR
vs. no 

consultation

Adj.OR†
(95% CI)

Probable ADR
vs. no 

consultation

At least 
one 

probable 
ADR

n=174
n (%)

At least 
one 

possible 
ADR*

n=408
n (%)

At least 
one 

unlikely 
ADR**
n=379
n (%)

n=15 665
n (%)

Age category

18-35 37 (21.3) 53 (13.0) 54 (14.2) 2 774 (17.7) 1 (ref.) -

 36-50 49 (28.2) 137 (33.6) 110 (29.0)  5 374 (34.3) 0.7 (0.4-1.1) - 

 51-65 36 (20.7) 108 (26.5) 110 (29.0)  4 854 (31.0) 0.6 (0.4-0.9) - 

 >65 52 (29.9) 110 (27.0) 105 (27.7)  2 663 (17.0) 1.5 (1.0-2.2) - 

Gender

Male 59 (33.9) 131 (32.1) 137 (36.1) 7 349 (46.9) 1 (ref.) -

 Female 115 (66.1) 277 (67.9) 242 (63.9)  8 316 (53.1) 1.7 (1.3-2.4) - 

Type NSAID

Non-selective NSAID 162 (93.1) 392 (96.1) 355 (93.7) 15 132 (96.6) 1 (ref.) 1 (ref.)

Coxib 12 (6.9) 16 (3.9) 24 (6.3) 533 (3.4) 2.1 (1.2-3.8) 1.9 (1.1-3.5)

Concomitant GPA prescribed

None 82 (47.1) 227 (55.6) 214 (56.5) 10 071 (64.3) 1 (ref.) 1 (ref.)

PPI 67 (38.5) 142 (34.8) 135 (35.6)  4 231 (27.0) 1.9 (1.4-2.7) 1.8 ( 1.3-2.6) 

H2RA in double dosage 0 (0.0) 0 (0.0) 0 (0.0)  3 (0.0) - - 

Misoprostol 25 (14.4) 39 (9.6) 30 (7.9)  1 350 (8.7) 2.3 (1.4-3.5) 2.2 (1.4-3.5) 

ADR: adverse drug reaction; NSAID: non-steroidal anti-inflammatory drug; coxib: selective cox-2 inhibitor; GPA: 
gastroprotective agent; PPI: proton pump inhibitor; H2RA: histamine-2 receptor antagonist.
* and no probable ADR.
** and no probable or possible ADR.
† adjusted for age and gender.
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to the GP. In addition, we were unable to apply existing causality assessment methods, 

such as the algorithms by Kramer or Naranjo, or the WHO-UMC causality assessment 

system.16-18 Our assessment of a probable ADR was based on the opinion of the treating 

GP as documented in the medical journal, or, if no information was recorded, on the GP’s 

active discontinuation of the NSAID as a proxy. Again, the true number of ADRs is likely 

to be higher, as GPs may fail to take the use of the NSAID into account when assessing 

the cause of a complaint, or refrain from recording their considerations. Secondly, we had 

no information on the use of over-the-counter NSAIDs. Included patients were prescribed 

an NSAID by their GP, those patients not prescribed an NSAID but using NSAIDs over-the-

counter were therefore not included in this study.

Strengths and weaknesses in relation to other studies

One previous study focusing on gastrointestinal complaints in primary care patients, found 

that of 1014 included chronic NSAID users, 185 had consulted their GP because of a 

gastrointestinal complaint in the past year (incidence rate 0.5 per 1000 person-days).10 As 

this study only included chronic NSAID users who had used NSAIDs for at least 9 months, 

patients particularly prone to gastrointestinal symptoms while taking NSAIDs would have 

been ‘selected out’ and not formed part of the study population. The strength of our study 

is that we included and followed-up all new NSAID users, which may explain the higher 

consultation rate for gastrointestinal and other adverse events found. Another study per-

formed in Italy included 1842 patients who were treated by their GP with ibuprofen.19 

During the follow-up of 30 days, ADRs were found to occur in 14% of patients (incidence 

rate 4.7 per 1000 person-days). Although these results are of interest, the generalizibility 

to the total primary care population remains unclear, as the methods for recruiting patients 

and the inclusion criteria were not reported.

Meaning of the study

The majority of patients in our study were treated with NSAIDs for symptomatic complaints 

of the musculoskeletal system, which are often self-limiting in nature. Indeed, the median 

duration of NSAID prescription in these patients was only 11 days and almost 60% of 

patients only consulted their GP once for their musculoskeletal complaint. In light of this, 

we feel that GPs should address not only the risk of serious ADRs when discussing treat-

ment options for MSK complaints with their patients, but also our finding of reconsultation 

for non-serious ADRs. Although these non-serious ADRs are less harmful to the patient, 

they lead to an increase in primary health care utilization and may outweigh the benefits 

of NSAID treatment for many patients.
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Abstract

Background

Low-dose aspirin (LDA) and non-steroidal-anti-inflammatory drugs (NSAIDs) both increase 

the risk of upper gastrointestinal events (UGIEs). In the Netherlands recommendations 

regarding the prescription of gastroprotective agents (GPA) in LDA users were first issued in 

2009 in the HARM-Wrestling consensus. National guidelines on gastroprotective strategies 

in NSAID users were already issued in the first part of the decade.

Aims

To examine time-trends in gastroprotective strategies in patients initiating LDA and patients 

initiating NSAIDs between 2000 and 2012.

Method

Within a large electronic primary health care database, two cohorts were selected: (i) 

patients newly prescribed LDA and (ii) patients newly prescribed NSAIDs between 2000 

and 2012. Excluded were patients who had been prescribed a GPA in the six months prior. 

For both cohorts, patients’ risk of a UGIE was classified as low, moderate or high, based 

on the HARM-Wrestling consensus, and the presence of an adequate gastroprotective 

strategy was determined.

Results

37 578 patients were included in the LDA cohort, 365 793 patients in the NSAID cohort. 

In both cohorts, an increase of gastroprotective strategies was observed over time, but 

prescription of GPA was lower in the LDA cohort. By 2012, an adequate gastroprotective 

strategy was present in 31.8% of high-risk LDA initiators, versus 47.6% of high-risk NSAID 

initiators.

Conclusion

Despite a comparable risk of UGIEs, gastroprotective strategies are prescribed less in high-

risk LDA initiators than in high-risk NSAID initiators. For both groups of patients, there is 

still room for improvement in guideline adherence.
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Introduction

Low-dose aspirin (LDA) and non-steroidal anti-inflammatory drugs (NSAIDs) are both 

widely used in primary care.1 2 They are associated with an increased risk of serious upper 

gastrointestinal events (UGIEs), such as ulceration, bleedings and perforation.3-7 The risk 

of the occurrence of a UGIE is influenced by various factors, including age, comorbidity 

and concomitant use of other ulcerogenic medications.3 4 8 9 The risk can be reduced by 

concomitant prescription of a gastroprotective agent (GPA).10-12 For NSAIDs, prescription 

of a cox-2-selective NSAID (coxib) rather than a non-selective (ns)NSAID also helps lower 

the risk of a UGIE.11

In the last decade several national and international guidelines have been developed 

aimed at reducing the number of NSAID-related UGIEs.11 13 14 In the Netherlands, a mul-

tidisciplinary guideline for prevention of UGIEs in NSAID users was first issued in 2003.13 

For prevention of UGIEs in LDA users, however, no national recommendations were issued 

until 2009, when the HARM-Wrestling report was published (initially in Dutch, definitive 

version in English).15 16 This consensus report was issued by a multidisciplinary task force, 

and contained revised recommendations on the prescription of GPA in high-risk NSAID us-

ers and new recommendations on the prescription of GPA in high-risk LDA users. As LDA is 

less ulcerogenic than NSAIDs, risk groups for LDA users were defined separately, to equate 

the risk of a UGIE in high-risk LDA users and high-risk NSAID users. The risk of UGIEs is thus 

comparable in high-risk LDA users and high-risk NSAID users, and both high-risk groups 

have an equally strong indication for prescription of a GPA.16

The implementation of gastroprotective strategies (GPS) in high-risk NSAID users has 

been previously studied and was found to be around 40-60% in the years following pub-

lication of the first guideline on this topic in 2003.17 18 However, much less is known about 

the prescription of GPA in high-risk LDA users. As the HARM-Wrestling consensus defined 

high-risk users of LDA in such a way that their risk corresponded as closely as possible to 

the risk of high-risk NSAID users, one might expect prescription patterns of GPA to be 

similar in both populations.

Many factors are known to play a role in the level of adherence to guidelines. Firstly, fac-

tors relating to healthcare professionals, such as awareness of a guideline and familiarity 

with its content, are known to play a role.19 As guidelines for LDA users are relatively new, 

adherence may therefore currently be lower than for NSAID users.

Secondly, environmental factors such as electronic decision systems, economic and 

policy related factors have also been demonstrated to affect adherence to guidelines.20 21 

With regards to LDA and NSAID users, various environmental factors may have influenced 

the prescription of GPA over the last decade: (i) medication surveillance for drug-drug 

interactions, which were introduced at various time points depending on the electronic 

prescribing systems used; (ii) introduction of two inspectorate summative indicators for 
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community pharmacists: one in 2008, measuring the percentage of NSAID users aged over 

70 years receiving a GPS, and one in 2011, measuring the percentage of high-risk LDA 

users receiving a GPA; (iii) availability of cheaper generic proton pump inhibitors (PPIs) since 

March 2002;22 (iv) introduction of a policy in July 2008 which allowed health insurance 

companies to only reimburse a specific selection of medications, including PPIs, of their 

choosing;23 and (v) an alteration in national reimbursement policy for PPIs in January 2012: 

incidental prescriptions of PPIs were no longer reimbursed, chronic use was still reimbursed 

with the exception of the first prescription issued.24 Concerns regarding the cardiovascular 

safety of coxibs and regarding a possible negative effect of PPIs on the efficacy of clopido-

grel may also have affected the prescription of these medications.16 17 25

The objective of this study is to examine time-trends in gastroprotective strategies in 

both LDA users and NSAID users, by performing a population based cohort study among 

incident LDA users and incident NSAID users between 2000 and 2012. We will also explore 

temporal relationships with various environmental factors that may have played a role.

Method

Study design

A cohort study was conducted among incident LDA users and incident NSAID users. Only 

incident users were included as prescribers tend to adhere to pharmacotherapeutic guide-

lines more stringently in new users than in prevalent users.26

Setting

Data for this study were retrieved from the Integrated Primary Care Information (IPCI) data-

base. This longitudinal primary health care database contains the electronic patient records 

of over 1.5 million patients registered with general practitioners (GPs) throughout the 

Netherlands. In the Netherlands, GPs form the first point of care and act as a gatekeeper 

to secondary care. The medical records can be therefore assumed to contain all relevant 

medical information. It contains all journal entries by the GP, coded diagnoses using the 

International Classification for Primary Care (ICPC),27 and referrals, clinical findings by 

specialists, laboratory findings and hospitalizations. In addition, there is a complete record 

of all drug prescriptions, their dosage regimen and the Anatomical Therapeutic Chemical 

(ATC) classification code.28 More extensive details on the database have been reported 

elsewhere.29 30

Study cohorts

The source population comprised all patients contributing data to the IPCI database be-

tween 2000 and 2012, with at least 12 months of valid database history before the date 
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of study entry. From this source population, two cohorts of patients were identified and 

included in this study. The first cohort consisted of all patients newly prescribed LDA (de-

fined as acetylsalicylic acid (ASA) ≤ 80mg/day or carbasalate calcium ≤ 100mg/day). New 

prescription was defined as no use in the six months prior. Only the first LDA prescription 

of each patient was included and the date of LDA prescription was defined as the index 

date. In this LDA cohort patients were excluded if they were using an NSAID on the index 

date, because recommendations on gastroprotection are more stringent for patients using 

NSAIDs.16 The second cohort consisted of all patients newly prescribed a non-selective (ns)

NSAID, coxib or high dose aspirin (defined as ASA > 80mg/day or carbasalate calcium > 

100mg/day). Again, only the first NSAID prescription of each patient was included and 

the date of NSAID prescription was defined as the index date. In both cohorts, patients 

who had received a GPA in the six months prior to the index date were excluded, to avoid 

overestimation of adherence, as these patients may have other indications for use of GPA. 

As the same source population was used for each cohort, patients could be included in 

both. All prescriptions were identified based on ATC code (for specification see appendix I).

Upper gastrointestinal risk

In order to determine if patients were at an increased risk of developing a UGIE, each 

patient’s age, medical history and use of co-medication were recorded. Concomitant use 

of medication was defined as overlapping duration of use on the index date. Definitions 

of upper gastrointestinal (UGI) risk were based on the HARM-Wrestling consensus for 

both cohorts and are described in Box 1.16 The HARM-Wrestling consensus also defined 

concomitant use of therapeutic doses of low-molecular-weight-heparin (LMWH) as a risk 

factor. This risk factor was not included in our definition of UGI risk, as LMWH is mostly 

used for bridging while starting anticoagulants and including LMWH as a risk factor would 

therefore have led to false-positive high-risk cases.

The history of the diseases and conditions described in Box I were assessed based on 

ICPC coding and free text search strings (see appendix I for specifications). In the case of 

diabetes and severe rheumatoid arthritis, the use of specific types of medication, identified 

based on ATC classification code, was also taken into account in addition to ICPC coding 

as proxy for the identification of these comorbidities (see appendix I for specifications).

Gastroprotective strategy

For all included patients we subsequently assessed whether a GPS was implemented. In 

line with the definitive HARM-Wrestling consensus,16 GPS was defined as follows:

·	 For the LDA cohort: concomitant prescription of a PPI or double dose H2RA.

·	 For the NSAID cohort: (i) prescription of an nsNSAID or coxib with concomitant pre-

scription of a PPI or double dose H2RA or (ii) prescription of a coxib alone, provided 

there was no concomitant use of LDA.
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According to the HARM-Wrestling consensus,16 such a GPS should only be implemented 

in high-risk users. We also determined whether a GPS was prescribed in other risk groups, 

to examine whether GPs take this into account. Double dose H2RA was defined as H2RA 

in a prescribed daily dosage (PDD) of at least twice the defined daily dosage (DDD). Con-

comitant prescription was defined as overlapping duration of use on the index date or 

within two days after the index date. In line with the HARM-Wrestling consensus, we 

did not consider diclofenac-misoprostol to be an adequate GPS,15 but we did determine 

the frequency of prescription of this combination, as misoprostol has been suggested as 

gastroprotection in previous literature and guidelines.11 13

Statistical analysis

For each cohort, prescription of a GPS in high- and moderate UGI risk patients was com-

pared to those with a low UGI risk and odds ratios (ORs) and their 95% confidence interval 

(CI) were determined using univariate logistic regression. Univariate logistic regression 

was also used to compare the odds of GPS in high-risk LDA users to high-risk NSAID 

users. For the year 2012, potential predictors of high GI risk patients receiving a GPS were 

Box 1. Definition of low, moderate and high UGI risk in each cohort.

UGI risk group Definition in LDA cohort Definition in NSAID cohort

High risk At least one of the following high risk factors: At least one of the following high risk 
factors:

History of UGIE History of UGIE

  Age ≥ 80 Age ≥ 70 

  Age 70-79 and ≥ one other moderate risk factor ≥ Two moderate risk factors 

  Age 60-69 and ≥ two moderate risk factors 

Moderate risk No high risk and at least one of the following 
moderate risk factors:

No high risk and at least one of the 
following moderate risk factors:

Age 70-79 Age 60-69 years

  Use of VKA  History of DM 

  Use of clopidogrel  History of HF 

  Use of corticosteroid  History of severe RA 

  Use of SSRI  Use of VKA 

  Use of spironolactone  Use of LDA 

   Use of clopidogrel 

   Use of corticosteroid 

   Use of SSRI 

   Use of spironolactone 

   High-dose NSAID 

Low risk No moderate or high risk No moderate or high risk

DM: diabetes mellitus; GI: gastrointestinal; HF: heart failure; NSAID: non-steroidal anti-inflammatory drug; 
LDA: low-dose aspirin; RA: rheumatoid arthritis; SSRI: serotonin-reuptake inhibitor; UGIE: upper gastrointestinal 
event; VKA: vitamin K antagonist.
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examined, to evaluate which risk factors influence the GPs decision to implement a GPS. 

Crude ORs and their 95% CIs were calculated by performing univariate logistic regression 

analyses. In addition, multivariate logistic regression was performed to calculate adjusted 

ORs (ORadj ) adjusted for age. We chose not to adjust for other UGI risk factors, because of 

the potential interactions between these factors. All analyses were performed using SPSS 

version 20 (SPSS, Chicago, IL).

Results

Baseline characteristics

In total, 37 578 patients were newly prescribed LDA between 2000 and 2012 and were 

included in the LDA cohort (table 1). The mean age upon prescription was 66.2 (±14.1) 

and 55.2% of the cohort was male. In this cohort, 24.8% of patients were found to have 

a high UGI risk and 28.5% a moderate UGI risk. Overall, 14.1% of patients in this cohort 

received a GPS.

In the NSAID cohort, 365 793 patients were included (table 1). The mean age upon 

prescription was 45.8 (±17.9) years and 44.0% of the cohort was male. In this cohort, 

24.7% of patients had a high UGI risk and 42.2% had a moderate UGI risk. Overall, 19.9% 

of the cohort received a GPS.

Gastroprotective strategy per UGI risk group

In both cohorts, over the entire time period, patients were more likely to receive an ad-

equate GPS if they had a moderate or high UGI risk (table 2). In the LDA cohort, a GPS 

was prescribed in 7.7% of low risk patients, 16.4% of moderate-risk patients and 23.7% 

of high-risk patients (OR 2.3 [2.2-2.5] and 3.7 [3.5-4.0] for respectively moderate vs. low 

risk patients and high vs. low risk patients). In the NSAID cohort, these percentages were 

10.0% for low risk, 15.4% for moderate-risk and 40.7% for high-risk patients (OR 1.6 

[1.6-1.7] and 6.2 [6.0-6.3] for respectively moderate vs. low risk and high vs. low risk 

patients). This means that within all high-risk patients, the odds of LDA users receiving a 

GPS were half that of NSAID users (OR 0.5 [0.4-0.5] for high-risk LDA users versus high-risk 

NSAID users).

Gastroprotective strategy per UGI risk group over time

Figure 1 shows the percentage of incident users prescribed an adequate GPS over time per 

UGI risk group for each cohort.

In the LDA cohort (figure 1a), prescription of a GPS was fairly stable in all risk groups in 

the first part of the decade. In the second part of the decade, an increase is observed in 

all risk groups, with the strongest increase occurring in the high UGI risk group. By 2012, 
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Table 1. Baseline characteristics of the two study cohorts.

Cohort

LDA NSAID

n= 37 578
n (%)

n=365 793
n (%)

Age (mean±sd) 66.2 (±14.1) 45.8 (±17.9)

Gender (% male) 20 758 (55.2) 161 093 (44.0)

Type of index-prescription

NsNSAID 	 NA 325 947 (89.1)

Diclofenac-misoprostol NA 25 288 (6.9)

Coxib NA 14 558 (4.0)

Individual UGI risk factors

Age 60-69 10 163( 27.0) 45 994 (12.6)

Age 70-79 9 107 (24.2) 25 387 (6.9)

Age ≥ 80 6 529 (17.4) 10 916 (3.0)

History of UGIE 1 757 (4.7) 7 951 (2.2)

History of DM 7 575 (20.2) 25 886 (7.1)

History of HF 7 763 (20.7) 22 143 (6.1)

History of severe RA 134 (0.4) 932 (0.3)

Use of VKA 1 361 (3.6) 3 142 (0.9)

Use of clopidogrel 2 815 (7.5) 565 (0.2)

Use of corticosteroids 558 (1.5) 1 350 (0.4)

Use of SSRI 1 220 (3.2) 9 663 (2.6)

Use of spironolactone 802 (2.1) 709 (0.2)

Use of LDA NA 15 365 (4.2)

High-dose NSAID NA 192 606 (52.7)

UGI risk groupa

Low risk 17 565 (46.7) 121 053 (33.1)

Moderate risk 10 709 (28.5) 154 272 (42.2)

High risk 9 304 (24.8) 90 468 (24.7)

Gastroprotective agent

PPI
H2RA double dose

5 309 (14.1)
7 (0.0)

62 102 (17.0)
28 (0.0)

Gastroprotective strategyb 5 316 (14.1) 72 611 (19.9)

DM: diabetes mellitus; UGI: upper gastrointestinal; HF: heart failure; H2RA: histamine-2 receptor antagonist; 
LDA: low-dose aspirin; NA: not applicable; NSAID: non-steroidal anti-inflammatory drug; nsNSAID: non-selec-
tive NSAID; PPI: proton pump inhibitor; RA: rheumatoid arthritis; SSRI: selective serotonin-reuptake inhibitor; 
UGIE: upper gastrointestinal event; VKA: vitamin K antagonist.
a As defined separately for each cohort.
b Gastroprotective strategy: Concomitant PPI or double-dose H2RA; in NSAID cohort also coxib (provided con-
comitant LDA was not prescribed).



Time-trends in prescribing of gastroprotective agents 93

a GPS was present in 31.8%, 24.2% and 11.8% of high-, moderate- and low UGI risk 

patients respectively.

In the NSAID cohort (figure 1b), a slight increase in gastroprotection in high UGI risk 

patients is already observed before publication of the first national guideline on this topic 

in 2003. A temporary decrease is observed in 2005, from 2006 onwards a further increase 

over time is observed in all GI risk groups. In 2012, a GPS was prescribed in 47.6% of 

incident users with high GI risk, 19.3% of those with moderate GI risk and 12.0% of those 

with low GI risk.

Table 2. Gastroprotective strategy in each cohort per GI risk group.

UGI risk groupa Gastroprotective strategyb OR
(95% CI)

P-value

No
n (%c)

Yes
n (%c)

LDA cohort n=32 262 n=5 316

Low risk 16 210 (92.3) 1 355 (7.7) 1 (ref)

Moderate risk 8 954 (83.6) 1 755 (16.4) 2.3 (2.2-2.5) <0.001

High risk 7 098 (76.3) 2 206 (23.7) 3.7 (3.5-4.0) <0.001

NSAID cohort n=293 182 n=72 611

Low risk 108 943 (90.0) 12 110 (10.0) 1 (ref)

Moderate risk 130 573 (84.6) 23 699 (15.4) 1.6 (1.6-1.7) <0.001

High risk 53 666 (59.3) 36 802 (40.7) 6.2 (6.0-6.3) <0.001

UGI: upper gastrointestinal; H2RA: histamine-2 receptor antagonist; LDA: low-dose aspirin; NSAID: non-steroi-
dal anti-inflammatory drug; PPI: proton pump inhibitor.
a As defined separately for each cohort.
b Gastroprotective strategy: Concomitant PPI or double-dose H2RA; in NSAID cohort also coxib (if no concomi-
tant LDA).
c Row percentage.
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Figure 1. Percentage of patients prescribed a gastroprotective strategy per year for each GI risk group (as 
defined separately for each cohort).
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Types of gastroprotective strategies

Figure 2 shows the types of GPS over time in high-risk patients in each cohort. In both 

cohorts, double dose H2RA is rarely prescribed. An increase in PPI prescription is present 

in the second part of the decade in both cohorts, but this trend is not continued into 

the year 2012, with a decrease occurring particularly in the NSAID cohort. In the NSAID 

cohort, a sudden drop in coxib prescription is seen in 2005. The combination of diclofenac-

misoprostol, which was recommended in early guidelines but not in the HARM-Wrestling 

consensus in 2009, is still prescribed in 9.6% of high-risk NSAID patients in 2012.

Predictors of adequate gastroprotective strategy in high GI risk patients in 
2012

Table 3 shows the predictors of prescription of a GPS in high GI risk patients within each 

cohort in 2012. In the LDA cohort, a history of UGIE was not significantly associated with 

GPS prescription (ORadj 1.2 [95% CI 0.9-1.5], P-value 0.237). When compared to patients 

aged < 60 years, those aged 70-79 with at least one moderate risk factors were signifi-

cantly more likely to receive a GPS (ORadj 2.5 [95% CI 1.5-3.0], P-value <0.001), as were 

those aged 60-69 with at least two other moderate risk factors (ORadj 2.6 [95% CI 1.1-6.4], 

P-value 0.032), but for those aged ≥ 80 years no statistically significant association was 

found (ORadj 1.3 [95% CI 0.8-2.1], P-value 0.216). Of the moderate risk factors, concomi-

tant use of an SSRI and corticosteroids were the strongest predictors of a GPS (respectively 

ORadj 4.2 [95% CI 2.9-6.1], P-value < 0.001 and 3.4 [95% CI 2.2-5.3] P-value < 0.001).

In the NSAID cohort, all individual high risk factors were associated with increased odds 

of prescription of a GPS. For the high risk factor ‘≥ 2 moderate risk factors’, the odds 

of a GPS varied depending on the combination of risk factors present (table 3). Of the 

moderate risk factors, most were significantly associated with the presence of a GPS, with 

the exception of a history of severe RA (ORadj 1.1 [95% CI 0.8-1.6], P-value 0.439) and 

a) LDA cohort b) NSAID cohort
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Figure 2. Type of gastroprotective strategy in high-risk patients per year.
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Table 3. Predictors of prescription of gastroprotective strategy in high GI risk patients in 2012 per cohort

Gastroprotective strategya OR crude
(95% CI)

OR adjustedb

(95% CI)
P- value

No
n (%c)

Yes
n (%c)

LDA cohort 1 479 689

Gender

Male 689 (69.3) 305 (30.7) 1 (ref) 1 (ref)

Female 790 (67.3) 384 (32.7) 1.1 (0.9-1.3) 1.1 (0.9-1.3) 0.428

High risk factors

History of UGIE 322 (67.8) 153 (32.2) 1.0 (0.8-1.3) 1.2 (0.9-1.5) 0.237

Age ≥ 80 1 031 (69.9) 445 (30.1) 0.8 (0.7-1.0) 1.3 (0.8-2.1)d 0.216

Age 70-79 and ≥ 1 other MRF 175 (55.6) 140 (44.4) 1.9 (1.5-2.4) 2.5 (1.5-4.0)d <0.001

Age 60-69 and ≥ 2 other MRF 14 (53.8) 12 (46.2) 1.9 (0.9-4.0) 2.6 (1.1-6.4)d 0.032

Moderate risk factors

Age 60-69 107 (67.3) 52 (32.7) 1.0 (0.7-1.5) 1.5 (0.9-2.6)d 0.150

Age 70-79 258 (61.0) 165 (39.0) 1.5 (1.2-1.9) 2.0 (1.2-3.2)d 0.005

Use of VKA 119 (68.4) 55 (31.6) 1.0 (0.7-1.4) 1.0 (0.7-1.4) 0.963

Use of clopidogrel 110 (49.3) 113 (50.7) 2.4 (1.8-3.2) 2.6 (1.9-3.4) <0.001

Use of corticosteroid 34 (40.0) 51 (60.0) 3.4 (2.2-5.3) 3.4 (2.2-5.3) <0.001

Use of SSRI 49 (36.6) 85 (63.4) 4.1 (2.9-5.9) 4.2 (2.9-6.1) <0.001

Use of spironolactone 73 (54.9) 60 (45.1) 1.8 (1.3-2.6) 1.9 (1.3-2.7) 0.001

NSAID cohort n=9 999 n=9 082

Gender

Male 4 772 (55.1) 3 889 (44.9) 1 (ref) 1 (ref)

Female 5 227 (50.2) 5 193 (49.8) 1.2 (1.2-1.3) 1.2 (1.1-1.3) <0.001

High risk factors

History of UGIE 1 046 (56.5) 804 (43.5) 0.8 (0.8-0.9) 1.2 (1.1-1.3) 0.002

≥ 70 2 882 (40.0) 4 331 (60.0) 2.3 (2.1-2.4) 2.7 (2.5-3.0)d <0.001

≥ 2 moderate risk factors 7 488 (55.3) 6 061 (44.7) 0.7 (0.6-0.7) 1.5 (1.3-1.7)d <0.001

Age 60-69 + risk medication 640 (43.3) 838 (56.7) 1.5 (1.3-1.7) 2.4 (2.1-2.7)d <0.001

Age 60-69 + HF/DM/RA 1 586 (55.5) 1 273 (44.5) 0.9 (0.8-0.9) 1.5 (1.3-1.6)d <0.001

Age 60-69 + high-dose NSAID 2 893 (57.0) 2 180 (43.0) 0.8 (0.7-0.8) 1.4 (1.3-1.5)d <0.001

Moderate risk factors

Age 60-69 3 985 (56.8) 3 031 (43.2) 0.8 (0.7-0.8) 1.4 (1.3-1.5)d <0.001

History of DM 3 091 (56.7) 2 361 (43.3) 0.8 (0.7-0.8) 0.8 (0.8-0.9) <0.001

History of HF 3 368 (55.1) 2 742 (44.9) 0.9 (0.8-0.9) 0.9 (0.8-0.9) <0.001

History of severe RA 77 (51.3) 73 (48.7) 1.0 (0.8-1.4) 1.1 (0.8-1.6) 0.439

Use of VKA 233 (35.6) 422 (64.4) 2.0 (1.7-2.4) 1.7 (1.5-2.0) <0.001

Use of clopidogrel 54 (41.9) 75 (58.1) 1.5 (1.1-2.2) 1.4 (1.0-2.0) 0.051

Use of corticosteroid 98 (37.0) 167 (63.0) 1.9 (1.5-2.4) 2.1 (1.6-2.7) <0.001

Use of SSRI 603 (42.2) 827 (57.8) 1.6 (1.4-1.7) 2.6 (2.3-2.9) <0.001

Use of spironolactone 49 (38.9) 77 (61.1) 1.7 (1.2-2.5) 1.5 (1.0-2.1) 0.047

Use of LDA 1 174 (42.4) 1 593 (57.6) 1.6 (1.5-1.7) 1.4 (1.3-1.5) <0.001

High-dose NSAID 6 475 (53.8) 5 570 (46.2) 0.9 (0.8-0.9) 1.1 (1.0-1.1) 0.072

DM: diabetes mellitus; GI: gastrointestinal; HF: heart failure; H2RA: histamine-2 receptor antagonist; LDA: low-dose aspi-
rin; MRF: moderate risk factor; NSAID: non-steroidal anti-inflammatory drug; PPI: proton pump inhibitor; RA: rheumatoid 
arthritis; SSRI: selective serotonin-reuptake inhibitor; UGIE: upper gastrointestinal event; VKA: vitamin K antagonist.
a Gastroprotective strategy: Concomitant PPI or double-dose H2RA; in NSAID cohort also coxib (if no concomitant LDA)
b Adjusted for age.
c Row percentage.
d Reference group is age < 60.
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prescription of a high-dose NSAID (ORadj 1.1 [95% CI 1.0-1.1], P-value 0.072). For a history 

of diabetes mellitus and heart failure, negative associations were found (respectively ORadj 

0.8 [95% CI 0.8-0.9], P-value <0.001 for diabetes and ORadj 0.9 [95% CI 0.8-0.9], P-value 

< 0.001 for heart failure).

Discussion

This study shows that the prescription of GPA is lower in high-risk LDA users than in high-

risk NSAID users, despite a comparable risk of UGIEs in these high-risk groups. Although 

adherence to recommendations regarding gastroprotection improved over time in both 

cohorts, adequate gastroprotective strategy was present in only 31.8% of high-risk LDA 

initiators in 2012, compared to 47.6% of NSAID initiators. Less familiarity with the recom-

mendations for LDA users, which were not issued until 2009, may have played a role. 

However, environmental factors also appear to affect adherence.

Environmental factors potentially influencing prescribing behavior

After the alteration in national reimbursement policy for PPIs in January 2012, a sudden de-

crease of PPI prescription is seen in high-risk NSAID initiators (figure 2). In the LDA cohort, 

no decrease is observed, but the prior increase in PPI prescriptions appears to stabilize, 

despite the introduction in 2011 of an inspectorate indicator measuring adherence to LDA 

recommendations. The effect of the new reimbursement policy may be less strong in this 

cohort, because in contrast to NSAIDs, LDA tends to be prescribed chronically. In this case, 

patients only have to pay for the first PPI prescription.

Medication surveillance for drug-drug interactions may also play a role, as concomitant 

use of most types of ulcerogenic medication is predictive of a GPS in both cohorts (table 

3). Whilst this may of course also be explained by general practitioners’ knowledge of the 

literature and guidelines, it is notable that factors such as a history of diabetes, heart failure 

and severe rheumatoid arthritis, which do not lead to warnings within these surveillance 

systems, were not associated with increased prescription of a GPS.

In the NSAID cohort, a decrease in coxib prescription is observed in 2005. This decrease 

has also been found in previous studies and appears to be in response to the removal of 

rofecoxib from the market in 2004, after evidence emerged that its use was associated 

with an increased incidence of ischemic cardiovascular events.2 25 31 Other environmental 

factors such as the availability of cheaper generic PPIs since 2002 do not appear to have 

played a strong role in prescribing behavior. A relatively strong increase in PPI prescriptions 

is seen in the LDA cohort in 2006. It remains unclear which factors caused this temporary 

additional increase, which is not seen in the NSAID cohort.
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Comparison with existing literature

Recently, a Dutch cohort study was published regarding predictors of PPI prescription in 

LDA users in the years 2008-2010.32 In this study, 46% of high-risk patients prescribed LDA 

were found to receive regular concomitant PPI prescriptions. In our cohort, concomitant 

prescription of a PPI was found to be much lower in this time period (23%). This difference 

may be explained in part by differences in cohort definition, as the cohort described in 

the previous study consisted of all regular LDA users, rather than only LDA initiators, and 

patients who had used GPA prior to cohort entry were not excluded. In addition, LDA 

users with concomitant use of NSAIDs were not excluded. As the HARM-Wrestling recom-

mendations for NSAID users are more stringent than those for LDA users, this may have 

increased the percentage of LDA users with concomitant PPI found. Indeed, concomitant 

NSAID use was found to be one of the strongest predictors of PPI prescription in this 

previous cohort of LDA users. The fact that we excluded patients with concomitant NSAID 

use from our LDA cohort allows for a better estimate of adherence to the HARM-Wrestling 

recommendations for LDA users.

Strengths and limitations

Strengths of this study include the fact that it was conducted in a database containing 

a large number of patients, reflecting the Dutch general population. By using consistent 

methods to include cohorts of LDA and NSAID initiators from this population, our study 

allows for a comparison between adherence to guidelines in these two patient groups. 

There are, however, several limitations that should be considered when reviewing the 

results. First of all, the HARM-Wrestling recommendations do not only contain measures 

which should be taken to decrease the risk of UGIE if LDA or NSAIDs are prescribed, but 

also state that physicians should carefully weigh the risks and benefits of prescribing these 

medications in patients at risk.33 In this study, we did not examine the indications for NSAID 

and LDA prescriptions and we were therefore unable to assess whether GPs have become 

more cautious in prescribing these drugs in high-risk patients. Secondly, we only had access 

to prescriptions issued by GPs. Prescriptions issued by specialists in secondary care and 

medications used over-the-counter, are not captured in this database. This may have led to 

some underestimation of high UGI risk patients.

Conclusion

Overall, our study shows that gastroprotective strategies are implemented less in high-risk 

LDA users than in NSAID users, despite a comparable risk of upper gastrointestinal events. 

For both groups of patients, there is still room for improvement in guideline adherence. Of 

the various environmental factors that could have played a role in the level of adherence 

achieved, the change in reimbursement policy of PPIs had the clearest visible effect.
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Appendix I. Specification of medications and comorbidities

Medication Specification

Clopidogrel ATC-code B01AC04 (clopidogrel), B01AC22 (prasugrel), or B01AC30 (platelet aggregation 
inhibitors, combinations)

Corticosteroid ATC-code H02AB (glucocorticoids), with the exception of topical or local application

Coxib ATC-code M01AH (coxibs)

Diclofenac-
misoprostol

ATC-code M01AB55 (arthrotec)

H2RA ATC-code A02BA (H2RA)

High-dose NSAID Prescribed daily dosage ≥ the recommended daily maximum.

Low-dose aspirin ATC-code B01AC06 (acetylsalicylic acid) , B01AC08 (carbasalate calcium), B01AC30 (platelet 
aggregation inhibitors, combinations), N02BA01 (acetylsalicylic acid) in dosage ≤ 80mg, or 
N02BA15 (carbasalate calcium) in dosage ≤ 100mg.

NSAID One of the following: 
1) ATC-code M01A, with the exception of M01AX05 (glucosamine), M01AX12 
(glucosaminoglycan polysulfate), M01AX21 (diacerein), M01AX24 (oxaceprol), M01AX25 
(chondroitin sulfate) and M01AX26 (avocado and soyabean oil)
2) ATC-code N02BA01 (acetylsalicylic acid) in dosage > 80mg, N02BA15 (carbasalate calcium) 
in dosage > 100mg, N02BA11 (diflunisal), N02BA51 (acetylsalicylic acid, combinations), or 
N02BA65 (carbasalate calcium, combinations).

NsNSAID One of the following: 
1) ATC-code M01A with the exception of M01AH (coxibs), M01AX05 (glucosamine), 
M01AX12 (glucosaminoglycan polysulfate), M01AX21 (diacerein), M01AX24 (oxaceprol), 
M01AX25 (chondroitin sulfate) and M01AX26 (avocado and soyabean oil)
2) ATC-code N02BA01 (acetylsalicylic acid) in dosage > 80mg, N02BA15 (carbasalate calcium) 
in dosage > 100mg, N02BA11 (diflunisal), N02BA51 (acetylsalicylic acid, combinations), or 
N02BA65 (carbasalate calcium, combinations)

PPI ATC-code A02BC (PPI) or M01AE52 (naproxen and esomeprazole)

Spironolactone ATC-code C03DA01 (spironolactone)

SSRI ATC-code N06AB (SSRI), N06AX21 (duloxetine) or N06AX16 (venlafaxine)

VKA ATC-code B01AA (vitamin K antagonists)

Comorbidity Specification

History of UGIE One of the following: 
1) History of UGIE according to journal text (search algorithm)
2) ICPC-code D85 (duodenic ulcer) or D86 (other peptic ulcer ) 

History of DM One of the following: 
1) History of DM according to journal text (search algorithm);
2) ICPC-code T90 (DM) 
3) ATC-code A10 (drugs used in diabetes)

History of HF One of the following: 
1) History of HF according to journal text (search algorithm)
2) ICPC-code K77 (HF)

History of severe 
RA

Both of the following: 
1) ICPC-code L88 (RA) 
2) prescription of at least one of the following in the year prior to index date: ATC-code 
A07EC01, L01AA01, L04AA13, L04AA27, L04AB01, L04AB02, L04AB04, L04AB05, L04AB06, 
L04AC03, L04AC07, L04AD01, L04AX01, L04AX03, L01XC02, M01CB01, M01CC01, 
P01BA01 or P01BA02 (drugs used in severe RA)

ATC:  Anatomical Therapeutic Chemical; DM: diabetes mellitus; HF: heart failure; H2RA: histamine-2 receptor 
antagonist; ICPC: International Classification for Primary Care; LDA: low-dose aspirin; NSAID: non-steroidal 
anti-inflammatory drug; nsNSAID: non-selective NSAID; PPI: proton pump inhibitor; RA: rheumatoid arthritis; 
SSRI: selective serotonin-reuptake inhibitor; UGIE: upper gastrointestinal event; VKA: vitamin K antagonist.
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Abstract

Background

The use of non-steroidal anti-inflammatory drugs (NSAIDs) is associated with serious ad-

verse drug events (ADEs).

Aim

To determine the prevalence of over-the-counter (OTC) NSAID use in the general popula-

tion and in patients with a high risk of developing a serious NSAID-related ADE.

Design and setting

Cross-sectional study in four general practices in The Netherlands.

Method

Two patient samples were selected: (i) random sample of adults (general population 

sample); (ii) adult patients with a high risk of developing a serious ADE in case of NSAID 

use (high-risk sample). All included patients were sent a questionnaire regarding their use 

of OTC NSAIDs in the four weeks prior to participation.

Results

In the general population sample, 118 of 456 (26%) invited patients completed the ques-

tionnaire. Of these, 35 (30%) had used an OTC NSAID. In the high-risk sample, 264 of 

713 (37%) invited patients completed the questionnaire, and of these high-risk patients 

33 (13%) had used an OTC NSAID. Over 20% of OTC NSAID users in the general popula-

tion sample and over 30% in the high-risk sample had used the OTC NSAID for more 

than seven days. OTC NSAIDs were used in a dosage exceeding the recommended daily 

maximum by 9% and 3% of OTC NSAID users in respectively the general population and 

the high-risk sample.

Conclusion

OTC NSAIDs are used by almost one third of the general population. In the high-risk pa-

tients we selected, one in eight patients used an OTC NSAID. Continued efforts by health 

authorities and healthcare professionals to inform patients of the risks of these drugs are 

warranted.
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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely prescribed because of their 

analgesic and anti-inflammatory properties. Their use is associated with the occurrence of 

serious adverse drug events (ADEs), particularly of the gastrointestinal, cardiovascular and 

renal tract.1-6 To limit the occurrence of such ADEs, guidelines have been developed and 

recommend avoiding the prescription of these drugs in patients with known risk factors 

for development of ADEs, such as old age, comorbidity or concurrent use of interacting 

medication.7-12

In many countries NSAIDs are freely available over-the-counter (OTC). Use of OTC 

NSAIDs and other OTC analgesics appears to be widespread.13,14 In general, short-term use 

of NSAIDs is considered relatively safe, provided it is used in OTC-doses by adults without 

contraindications or interacting medications.15 However, in previous studies performed in 

the UK and Australia, around one quarter of all OTC analgesic users were found to do so at 

a dosage exceeding the maximum dose and one third of OTC NSAID users had a warning 

or contraindication for use of these drugs, or used concurrent interacting medication.14,16

We conducted a cross-sectional population-based study to determine the current preva-

lence of OTC NSAID use in the general Dutch population and in patients at a high risk 

of developing a serious gastrointestinal, cardiovascular, or renal NSAID-related ADE. In 

addition, we aimed to examine the duration and dosage of use, the reasons for use and 

the place of purchase and information provision upon purchase.

Method

Setting

We conducted a cross-sectional study in April 2012 within four general practitioner (GP) 

practices in the Rotterdam region, recruited from an academic network of practices as-

sociated with the Erasmus University Medical Center. In the Netherlands, all citizens are 

registered with one GP, who forms the first point of care for all medical complaints. The 

33,593 patients registered with the four participating practices are comparable to the 

general population of the Netherlands with regards to age and gender (mean age 41 

years, 51% female in the Dutch general population versus 40 years, 51% female in the 

participating practices).17 All four GP practices contribute data to the Integrated Primary 

Care Information (IPCI) database. This longitudinal GP electronic health record database 

contains the anonymized patient records of patients registered with GPs throughout the 

Netherlands, containing data on patient demographics, diagnoses using the International 

Classification for Primary Care (ICPC)18 and journal entries, referrals, laboratory results and 

hospitalizations. In addition, details of drug prescriptions using the Anatomical Therapeu-
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tic Chemical (ATC) code19 and their dosage regimens are available. Further details of the 

database have been described elsewhere.20-21

Study population

Within the participating practices, two samples of patients were selected, using the 

medical records contained in the IPCI database. The first was a random sample of all adult 

patients aged ≥ 18 years (general population sample). In the second sample we specifically 

selected adult patients who, according to Dutch clinical prescription guidelines,7,10-12 had 

at least one risk factor leading to a high risk of developing a serious NSAID-related ADE 

(high-risk sample). We aimed to select at least the following number of patients from 

each of the following risk groups: 1) 150 patients with a history of peptic ulcer or ulcer 

complication; 2) 200 patients aged over 70; 3) 300 patients with two or more of the 

following minor risk factors: use of anticoagulant, use of aspirin, use of corticosteroid, use 

of selective serotonin reuptake inhibitor, age 60-70 years, history of severe rheumatoid 

arthritis, diabetes mellitus or heart failure; 4) 50 patients with a history of myocardial 

infarction; 5) 50 patients with a history of stroke; 5) 100 patients with a history of heart 

failure; or 6) 50 patients with a glomerular filtration rate (GFR) < 30mL/min. As these risk 

factors often overlap, patients could be selected more than once, thereby contributing 

to the numbers in each risk group. The diagnoses of diseases and conditions mentioned 

were identified based on ICPC-coding. The prescriptions of interacting medication were 

identified based on ATC-coding and patients were assumed to use such medication if the 

prescription had been issued in the three months prior to selection. Kidney function was 

determined based on the most recent laboratory measurement of GFR, performed in the 

five years prior to selection.

As the data contained within the IPCI database are anonymous, selected patients could 

not be approached directly. All patients have a unique identity code within the database 

which can only be decrypted by their GPs. The identity codes of selected patients were 

therefore sent to their respective GPs, who were asked to decrypt the patients’ codes and 

to send them an information pack, thereby inviting them to participate in the study. GPs 

were allowed to exclude any patients they did not deem appropriate for participation.

Consent form and questionnaire

All invited patients received a consent form and a questionnaire regarding their use of OTC 

NSAIDs. Only participants who completed the consent form were included. The question-

naires were returned directly to us and contained a study code, so that we could link them 

back to the participant’s medical record in the IPCI database. They were developed using 

Teleform® (Autonomy Cardiff, Vista, CA, USA), an optical character recognition system 

which allows the completed questionnaires to be optically read directly into a database. 

All questionnaires were manually checked after scanning to correct for any reading errors.
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In the questionnaire, participants were asked whether they had used OTC NSAIDs in the 

four weeks prior to completion of the questionnaire. To aid them, an information leaflet 

containing the names and logos of all brands of available OTC NSAIDs in the Netherlands 

was provided. Those patients who had used OTC NSAIDs were asked to also answer ques-

tions regarding: 1) the type(s) of OTC NSAIDs used; 2) the number of days of use; 3) the 

average number of tablets used per day; 4) the dosage per tablet used; 5) the reason(s) 

for use; 6) the place of purchase; and 7) the provision of information upon purchase. If 

participants had used more than two NSAIDs, they were asked to complete these follow-

up questions for the two most frequently used only. To determine whether any participants 

had used an OTC NSAID in a dosage exceeding the daily maximum, the average daily 

dosage used was calculated per NSAID by multiplying the average number of tablets used 

per day by the dosage per tablet used.

Characteristics of participants

To compare participants who had used an OTC NSAID to those who had not, some ad-

ditional characteristics were determined from their medical records. GP prescriptions of an 

NSAID or proton pump inhibitor (PPI) in the six months prior to selection were identified 

based on ATC-coding. Diagnoses of musculoskeletal complaints, headache or menstrual 

pain in the six months prior to selection were identified based on ICPC-coding.

Statistical analyses

Characteristics were compared between participants and non-participants and between 

those who had used an OTC NSAIDs and those who had not using a Chi-squared test for 

dichotomous variables and independent t-test for age as a continuous variable. Informa-

tion provision upon purchase was compared per place of purchase using a Chi-squared test 

or Fisher’s exact test. All analyses were performed using SPSS version 20 (SPSS, Chicago, 

IL, USA).

Results

Response and patient characteristics

We initially selected 500 patients from the general population. In the high-risk sample, 

sampling from each risk group as described in the methods section led to a selection of 

819 high-risk patients. Table 1 shows the individual risk factors within this high-risk sample 

and within high-risk patients in the source population. The participating GPs excluded 

a total of 44 patients from the general population sample and 106 high-risk patients 

(figure 1). The most common reasons for exclusion given were language barriers, cogni-

tive impairment and severe comorbidity. When compared to included patients, excluded 
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Table 1. Individual risk factors within high-risk patients in the source population and in the high-risk sample.

Risk factor* Number of high-risk patients

Source population
n=5550

n (%)

High-risk sample
n=819
n (%)

History of peptic ulcer/UGI complication 428 (8) 184 (22)

Age > 70 years 3662 (66) 390 (48)

Two or more minor UGI risk factors** 1711 (31) 410 (50)

History of myocardial infarction 686 (12) 152 (19)

History of stroke 504 (9) 108 (13)

Heart failure 214 (4) 156 (19)

Chronic renal insufficiency (GFR < 30 mL/min) 69 (1) 60 (7)

UGI: upper gastrointestinal; GFR: glomerular filtration rate.
* Risk factors can overlap.
** Two or more of the following minor risk factors: use of anticoagulant, use of aspirin, use of corticosteroid, 
use of selective serotonin reuptake inhibitor, age 60-70 years, history of severe rheumatoid arthritis, diabetes 
mellitus or heart failure.

General population
sample
n=500

High-risk 
sample
n=819

General population
sample
n=456

High-risk 
sample
n=713

General population
sample
n=336

High-risk 
sample
n=448

General population
sample
n=118

High-risk 
sample
n=264

General population
sample
n=44

High-risk 
sample
n=106

General population
sample

n=2

High-risk 
sample

n=1

Selected

Excluded by GP

Invited

Did not return questionnaire

Returned blank questionnaire

Participants

Figure 1. Flow chart of participants.



Over-the-counter NSAIDs 109

patients in the general population sample were significantly older (mean age 59 versus 

49 years, P-value=0.004) and significantly more likely to have a high gastrointestinal risk 

(46% versus 19% of patients, P-value <0.001) or high cardiovascular risk (14% versus 4% 

of patients, P-value=0.016). In the high-risk sample, no statistically significant differences 

between excluded and included patients were found for gastrointestinal risk, but excluded 

patients were older (mean age 78 versus 68 years, P-value<0.001), more likely to be female 

(65% versus 48% of patients, P-value 0.002) and more likely to have a high cardiovascular 

risk (58 versus 43% of patients, P-value 0.004) or high renal risk (22% versus 5%, P-

value<0.001) when compared to included patients.

Table 2. Characteristics of participants and non-participants in the two study samples.

General population sample High-risk sample

Non-
participants

(n=338)
n (%)

Participants

(n=118)
n (%)

P-value* Non-
participants

(n=449)
n (%)

Participants

(n=264)
n (%)

P-value*

Age (mean ± SD) 47.1 (±17.2) 55.3 (±15.5) <0.001 67.3 (±14.2) 68.8 (±10.5) 0.11

Age category

18-40 years 138 (40.8) 23 (19.5) <0.001 24 (5.3) 3 (1.1) 0.004

 41-60 years 122 (36.1) 45 (38.1) 0.69 98 (21.8) 44 (16.7) 0.10 

 61-80 years 72 (21.3) 48 (40.7) <0.001 250 (55.7) 178 (67.4) 0.002 

 > 80 years 6 (1.8) 2 (1.7) 0.95 77 (17.1) 39 (14.8) 0.41 

Female 176 (52.1) 71 (60.2) 0.02 215 (47.9) 128 (48.5) 0.88

High gastrointestinal risk 55 (16.3) 31 (26.3) 0.02 413 (92.0) 249 (94.3) 0.24

History of peptic ulcer/UGI 
complication

4 (1.2) 3 (2.5) 0.30 117 (26.1) 46 (17.4) 0.008

 Age > 70 years 42 (12.4) 22 (18.6) 0.09 199 (44.3) 110 (41.7) 0.49 

 Two or more minor risk factors** 14 (4.1) 9 (7.6) 0.14 212 (47.2) 149 (56.4) 0.017 

High cardiovascular risk 14 (4.1) 5 (4.2) 0.96 190 (42.3) 115 (43.6) 0.75

History of myocardial infarction 10 (3.0) 3 (2.5) 0.82 83 (18.5) 48 (18.2) 0.92

 History of stroke 5 (1.5) 1 (0.8) 0.60 51 (11.4) 38 (14.4) 0.24 

 Heart failure 2 (0.6) 1 (0.8) 0.77 80 (17.8) 37 (14.0) 0.19 

High renal risk: chronic renal 
insufficiency

0 (0) 0 (0) NA 29 (6.5) 8 (3.0) 0.046

UGI: upper gastrointestinal.
* participants versus non-participants, Chi-squared test for dichotomous variables and independent t-test for 
age as a continuous variable.
** two or more of the following minor risk factors: use of anticoagulant, use of aspirin, use of corticosteroid, 
use of selective serotonin reuptake inhibitor, age 60-70 years, history of severe rheumatoid arthritis, diabetes 
mellitus or heart failure.
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In the general population sample 118 of the 456 invited patients (26%) completed the 

questionnaire and in the high-risk sample 264 of the 713 invited patients (37%). Two 

patients in the general population sample and one patient in the high-risk sample did 

complete a consent form but did not answer any of the questions in the questionnaire. 

These patients were considered non-participants. The mean duration between selection of 

the patient and completion of the questionnaire was 30 days.

Table 2 shows the characteristics of participants and non-participants in each study 

population. In the general population sample, participants were significantly older than 

non-participants and were significantly more likely to be female. In the high-risk sample 

the mean age and gender of participants did not differ significantly from non-participants.

Use of OTC NSAIDs

In the general population sample, 35 of the 118 participants (30%) reported use of an 

OTC NSAID in the four weeks prior to completion of the questionnaire (table 3). Of these 

35 OTC NSAID users, 11 (31%) had used two or more NSAIDs and 8 (23%) had used the 

NSAID for more than seven days. Nine percent of the OTC NSAID users in the general 

Table 3. Use of OTC NSAIDs in the two study samples.

General population
sample

(n=118)

High-risk sample

(n=264)

OTC NSAID used*

Yes 35 (29.7) 33 (12.5)

 No 83 (70.3)  231 (87.5)  

Number of OTC NSAIDs used**

One 24 (68.6) 27 (81.8)

 Two 7 (20.0) 5 (15.2) 

 More than two 4 (11.4) 1 (3.0) 

Duration of OTC NSAID use**

1-7 days 27 (77.1) 19 (57.6)

 8-14 days 5 (14.3) 7 (21.2) 

 15-21 days 1 (2.9) 2 (6.1) 

 22-28 days 2 (5.7) 2 (6.1) 

 Missing 0 (0) 3 (3.0) 

Daily dosage**

Within daily maximum 31 (88.6) 32 (97.0)

 Exceeding daily maximum 3 (8.6) 1 (3.0) 

 Missing 1 (2.9) 0 (0) 

OTC: over-the-counter; NSAID: non-steroidal anti-inflammatory drug.
* n (% of total population).
** n (% of OTC NSAID users).
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population sample were found to have used the NSAID in a daily dosage exceeding the 

recommended daily maximum.

In the high-risk sample, 33 of the 264 participants (13%) reported having used an OTC 

NSAID. Of those, 6 (18%) reported having used two or more NSAIDs and 11 (33%) had 

used the OTC NSAID for more than seven days. In this population, only 1 of the OTC NSAID 

users (3%) had used the NSAID in a high dose. Table 4 shows the percentage of OTC 

NSAID use per risk group within the high-risk sample. As most participants had more than 

one risk factor, these risk groups overlap.

Types of NSAIDs used, reasons for use and place of purchase

In the general population sample, ibuprofen was the most commonly used NSAID, fol-

lowed by high-dosed acetylsalicylic acid, naproxen and diclofenac (respectively 54%, 28%, 

9% and 9% of all OTC NSAIDs used). The most common reasons for use in this population 

were headache, musculoskeletal complaints and menstrual pain (respectively 42%, 31% 

and 16% of all given reasons for use). In the high-risk sample, musculoskeletal complaints 

Table 4. Use of OTC NSAIDs per risk group within the high-risk sample.

Total invited
(n)

Total participants
n (% of invited)

OTC NSAID used
n (% of participants)

Total number of patients* 713 264 (37.0) 33 (12.5)

High gastrointestinal risk 662 249 (37.6) 31** (12.4)

History of peptic ulcer/UGI complication 163 46 (28.2) 7 (15.2)

Age > 70 years 309 110 (35.6) 8 (7.3)

Two or more minor risk factors 361 149 (41.3) 18 (12.1)

Use of anticoagulant 72 31 (43.1) 1 (3.2)

 Use of aspirin 288 118 (41.0) 11 (9.3) 

 Use of corticosteroid 57 21 (36.8) 3 (14.3) 

 Use of SSRI 49 13 (26.5) 1 (7.7) 

 Age 60-70 years 254 117 (46.1) 16 (13.7) 

 Severe rheumatoid arthritis 14 5 (35.7) 0 (0) 

 Heart failure 117 37 (31.6) 6 (16.2) 

 Diabetes mellitus 122 45 (36.9) 8 (17.8) 

High cardiovascular risk 305 115 (37.7) 14 (12.2)

History of myocardial infarction 131 48 (36.6) 5 (10.4)

 History of stroke 89 38 (42.7) 5 (13.2) 

 Heart failure 117 37 (31.6) 6 (16.2) 

High renal risk: chronic renal insufficiency 37 8 (21.6) 2 (25.0)

OTC: over-the-counter; NSAID: non-steroidal anti-inflammatory drug; UGI: upper gastrointestinal; SSRI: selec-
tive serotonin reuptake inhibitor.
* each patient can potentially have more than one risk factor.
** of which 5 (16.1%) had been prescribed a proton pump inhibitor in 3 months prior to selection.
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and headache formed the most common reasons for use (respectively 51% and 38% of 

all given reasons for use). In this population, high-dosed acetylsalicylic acid was the most 

popular, followed by ibuprofen, diclofenac and naproxen (respectively 53%, 29%, 11% 

and 8% of all OTC NSAIDs used in this group).

In both the general population and the high-risk sample, participants were most likely 

to purchase the NSAID at drugstores (respectively 58% and 62% of all OTC NSAIDs), 

followed by pharmacies (respectively 23% and 21%) and supermarkets (15% in both 

populations). High-risk OTC NSAID users were more likely to receive information upon 

purchase at a pharmacy than at a drugstore or supermarket (88% versus 50% and 33% 

respectively). In the general population sample, this trend was not observed, as OTC NSAID 

users were most likely to receive information at the drugstore, followed by the pharmacy 

and supermarket (47%, 33% and 25% respectively).

Characteristics of OTC NSAID users versus non-users

In both the general population and the high-risk sample, OTC NSAID users were younger 

than non-users (table 5). In the high-risk sample, 58% of OTC NSAID users had been diag-

nosed with a musculoskeletal complaint by their GP in the six months prior to consultation, 

versus only 34% of non-users (P-value <0.05). OTC NSAID users in this population were 

also more likely than non-users to have consulted their GP because of headache (9% of 

OTC NSAID users versus 2% of non-users, P-value <0.05).

Table 5. Characteristics of OTC NSAID users versus non-users.

General population sample High-risk sample

 OTC NSAID used P-value*  OTC NSAID used P-value*

No
(n=83)

n(%)

Yes
(n=35)

n(%)

No
(n=231)

n(%)

Yes
(n=33)

n(%)

Age (mean ± SD) 58.0 (± 15.0) 49.0 (± 14.8) 0.004 69.4 (± 10.2) 64.9 (± 11.6) 0.022

Female 48 (57.8) 23 (65.7) 0.42 109 (47.2) 19 (57.6) 0.26

NSAID prescribed in 6 months prior 14 (16.9) 9 (25.7) 0.27 24 (10.4) 6 (18.2) 0.24

PPI prescribed in 6 months prior 18 (21.7) 4 (11.4) 0.19 110 (47.6) 10 (30.3) 0.06

GP diagnosis in 6 months prior of:

musculoskeletal complaint 33 (39.8) 14 (40.0) 0.98 79 (34.2) 19 (57.6) 0.009

headache 3 (3.6) 0 (0) 0.55 4 (1.7) 3 (9.1) 0.014

menstrual pain 0 (0) 1 (2.9) 0.30 1 (0.4) 0 (0) 1.00

OTC: over-the-counter; NSAID: non-steroidal anti-inflammatory drug; GP: general practitioner; PPI: proton pump
inhibitor.
* OTC NSAID users versus non-users, Chi-squared test or Fisher’s exact test
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Discussion

Summary

In this cross-sectional study, we found that one in eight patients selected because of their 

high gastrointestinal, cardiovascular or renal risk used OTC NSAIDs. We found the percent-

age of use to be at least 10% in the majority of the separate risk groups we investigated. 

In addition, almost one third of the general population sample were found to use OTC 

NSAIDs. Although most people in this general population have no contraindications for 

use, there is still potential for inappropriate use. Almost one third of OTC NSAID users 

in this population had used more than one NSAID and two users had used NSAIDs on 

a daily basis over the previous four weeks. In addition, 9% of OTC NSAID users in this 

population were found to do so in a dosage exceeding the daily maximum. Considering 

the widespread use of OTC NSAIDs in particularly the general population, this would result 

in at least 333,000 Dutch adults using OTC NSAIDs in a dosage exceeding the maximum 

at any given time.

Strengths and limitations

The strength of this study is that we had access to participants’ electronic medical records 

and were therefore able to accurately identify patients at a high risk of developing an ADE 

in case of NSAID use. There are, however, several limitations that should be considered 

when reviewing the results. Firstly, the fact that we oversampled patients from specific 

risk groups in the high-risk sample, means that our overall result in this sample cannot 

be extrapolated directly to the total population of high-risk patients in the Netherlands. 

However, the results per individual risk group are representative, and we found the per-

centage of use to be at least 10% in the majority of the risk groups investigated. Secondly, 

the participating GPs excluded patients who they deemed inappropriate for participation, 

which limits to some degree the generalizability of our results and may have led to a slight 

overestimation of actual OTC NSAID use, as excluded patients were older and more likely 

to have a high risk than included patients. Thirdly, the response rate was low in both 

groups, which may have led to an under- or overestimation of OTC NSAID use. However, 

even in the unlikely event that none of the non-participants used an OTC NSAID, OTC 

NSAID use in the high-risk sample would still be at least 5%. Finally, it has been suggested 

that more than 60% of people cannot identify the active ingredient in their brand of 

analgesic.22 If this is the case, the use of OTC NSAID may have been underreported by 

participants in this study. The risk of participants under- or overreporting the use of OTC 

NSAIDs was minimized, by supplying an overview of all brands of NSAIDs available OTC in 

the Netherlands, including pictures of the brand logo’s, and by asking them to tick the box 

by the OTC NSAID they had used.
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Comparison with existing literature

The prevalence of use of OTC NSAIDs in patients with a contraindication for use has been 

examined in one previous Dutch study in 2005.23 This previous study did not examine 

OTC NSAID use in the general population and did not include ischaemic cardiovascular 

disease as a contraindication for NSAID use. Nonetheless, at 14% the prevalence of OTC 

NSAID use among high-risk patients found in this previous study is similar to our current 

finding of 13%. NSAIDs are available OTC in many other countries, including the US, UK 

and Australia. A US survey conducted in 1997, found that 12% of adults had used OTC 

NSAIDs on at least two occasions in the past 12 months for at least 5 consecutive days 

at a time.24 In a later survey performed in the same country in 2002, 83% of individuals 

interviewed reported OTC analgesic use in the last year, and 37% of those interviewed 

reported using them daily or several times a week.24 In our study, we only examined the 

use of OTC NSAIDs in the past month, which makes it difficult to compare our findings 

among the general population with those in the US. A UK study did investigate the same 

time period and found that 68% of individuals interviewed had used an OTC NSAID in 

the past month.14 This high prevalence may be explained by the fact that the study was 

performed among University students instead of the general population, but may also 

reflect differences between countries. In Australia, for instance, the use of OTC NSAIDs 

was found to be much lower than in our study. In two surveys performed there in 2001 and 

2009, respectively 7.5% and 14% of adults reported regular NSAID use (at least once a 

month). The authors suggest that the increase found may be due to the fact that ibuprofen 

received a general sales status in 2004, making it more widely available.16

Implications for health authorities and health care authorities

In the Netherlands, high-dose NSAIDs and large package sizes can only be purchased in 

pharmacies, while lower doses in smaller package sizes are freely available in drugstores 

and, in the case of ibuprofen 200mg, in supermarkets.25 The majority of OTC NSAID users 

in this study purchased their NSAID at a drugstore. It has been suggested that changing 

the legal status of all NSAIDs to ‘Pharmacy Only’ may reduce the use of OTC NSAIDs by 

high-risk patients, as pharmacists can often identify such patients.12 In this study, high-risk 

patients did appear to receive information upon purchase more frequently at a pharmacy 

than at a drugstore or supermarket. The question remains whether the information they 

received was sufficient, as they did proceed to purchase the NSAID. In addition, this study 

provides no information on the number of high-risk patients who intended to purchase 

OTC NSAIDs, but refrained from purchasing them after being warned against such use. 

Further studies are needed to assess whether changing the legal status of all NSAIDs (in-

cluding low doses) to ‘Pharmacy Only’ will improve safe use of OTC NSAIDs.

GPs can also play an important role in improving safe use of OTC NSAIDs, by inform-

ing patients of the risks of these drugs, for instance when a new diagnosis is made or 
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medication is prescribed that alters the patient’s risk profile. Compared to non-users, OTC 

NSAID users in the high-risk sample were far more likely to have been diagnosed with a 

musculoskeletal complaint or headache by their GP in the six months prior to participation. 

At least 58% of OTC NSAID users in this population had consulted their GP because of 

one or both of these complaints. The true percentage is likely to be even higher, as we 

only examined ICPC-coded diagnoses and GPs do not always apply this coding. These 

consultations therefore provide an additional opportunity to inform patients of their risk 

of developing ADEs in case of NSAID use. It is possible that GPs also play a role in the high 

percentage of OTC NSAID use found in the general population. In the Netherlands, for 

many patients the use of OTC NSAIDs may be cheaper than using NSAIDs on prescription. 

It is possible that GPs recommend OTC NSAID use in such patients. If this is the case, it is 

important that sufficient warnings are given regarding the dosage and duration of use.

Within the high-risk sample, the use of OTC NSAIDs was particularly low in patients us-

ing anticoagulants. This may be explained by the fact that these patients are monitored at 

anticoagulant clinics, where they are frequently seen and receive extensive advice regard-

ing interacting medication. This suggests that providing more structural advice regarding 

NSAIDs for patients using aspirin, corticosteroids or SSRIs, may improve safe use in these 

risk groups. Larger scale studies are needed to further explore these findings and to inves-

tigate interventions aimed at improved informing of specific groups of high-risk patients.

In conclusion, the use of OTC NSAIDs is widespread, not only in the general population 

but also in patients in whom such use may lead to a high risk of developing serious ADEs. 

Future studies should focus on specific risk groups and interventions aimed at improving 

safe use of OTC NSAIDs. Continued efforts by health authorities and healthcare profession-

als to inform patients of the risks of these drugs are warranted.
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Musculoskeletal complaints are highly prevalent in the general population and are the 

most common reason for general practitioner (GP) consultation.1 Non-steroidal anti-in-

flammatory drugs (NSAIDs) are often recommended in the treatment of such complaints.2-8 

As their use is associated with adverse drug reactions, these medications should be used 

with caution.9 Careful weighing of the benefits and harms is required. This thesis aimed 

to provide an insight into various efficacy and safety aspects of NSAIDs in primary care 

patients with musculoskeletal complaints. In this chapter, the key findings of this thesis are 

reviewed in the context of current knowledge and evidence, and methodological issues are 

addressed. In addition, the implications of these findings for clinical practice are discussed 

and directions for future research provided.

Key findings and methodological issues

Efficacy of NSAIDs in musculoskeletal complaints

Chapter 2 provided a comprehensive overview of the available evidence on the efficacy of 

NSAIDs versus placebo or paracetamol in musculoskeletal complaints common in primary 

care, by summarizing the evidence from systematic reviews of RCTs. A strong overlap in 

RCTs between the systematic reviews was found and results for the efficacy of NSAIDs 

varied, but for most conditions only small effects of NSAIDs compared to placebo or 

paracetamol were found.

The vast majority of included reviews focused on osteoarthritis, far less evidence was 

available for many other highly prevalent musculoskeletal conditions frequently treated 

with NSAIDs in primary care. For instance, neck pain is the second musculoskeletal com-

plaint in primary care, with an incidence of 15.4 per 1000 per year and a prevalence of 

23.3 per 1000 per year,1 yet none of the systematic reviews on neck pain meeting our 

inclusion criteria found any relevant RCTs.10-12 Evidence from RCTs was also found to be 

lacking in systematic reviews of other common conditions of the musculoskeletal system, 

such as subacromial impingement syndrome and repetitive motion injury.13-16 Considering 

the high prevalence of these musculoskeletal disorders in primary care, more focus on 

these conditions is needed. This is especially true for the efficacy of NSAIDs compared 

to paracetamol, for which far fewer studies were found than for NSAIDs versus placebo, 

even though paracetamol is generally recommended as a first choice analgesic in muscu-

loskeletal disorders because of its more favourable safety profile.2-8 As is noted in chapter 

2, in this regard, a comparison between the efficacy of oral NSAIDs and topical NSAIDs 

would also have been of interest, as topical NSAIDs have also been shown to be safer 

than oral NSAIDs, and may thus form a suitable treatment alternative in musculoskeletal 

complaints.17 18

An important finding of chapter 2 which deserves more in-depth discussion here, is the 

fact that most of the systematic reviews found reported only on mean differences in pain 
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reduction, and did not conduct responder analyses. It is important to recognize that even if 

a small group difference in mean pain reduction is found for NSAIDs versus the comparator 

group, there may still be a sizable percentage of individuals within the NSAID group who 

experienced a clinically important change. Responder analyses, in which the percentage of 

patients who have a clinically important change in the treatment groups are compared, are 

needed to determine whether this is the case.19 20 The majority of included studies did not 

report on the percentage of patients showing a clinically important change.

The few reviews which did report on this outcome, were further limited by the fact 

that they could not use a standardized definition of a clinically important change. Recom-

mendations regarding such responder criteria have been previously published for some 

disorders, such as chronic pain and osteoarthritis,19 20 but are not yet available for all types 

of musculoskeletal disorders. The included studies instead used various definitions of treat-

ment response, such as ‘relief from pain: complete (vs fair or none)’ and ‘treatment suc-

cess (complete recovery or improved)’. In our review, we grouped these outcomes under 

proportion improved, but the variability of definitions used make it difficult to interpret and 

compare the results found for this outcome.

Responder analyses are also important because they may help identify specific subgroups 

of patients most likely to respond to NSAID treatment. For instance, for osteoarthritis there 

are strong indications that such subgroups exist, especially with regard to pain mecha-

nisms.21 Pain in osteoarthritis consists of nociceptive pain in the joint itself, peripheral 

sensitized pain from locally generated inflammatory factors, and centrally sensitized pain.22 

Patients with centrally sensitized pain probably respond particularly poorly to NSAIDs, as 

these do not have a centrally acting effect. In this regard, the question is whether the 

efficacy of NSAIDs should always be determined separately for all individual disorders of 

the musculoskeletal system. In disorders in which the underlying pain mechanism is similar, 

one would not expect large differences in efficacy. If this is found to be the case, pragmatic 

trials examining the effectiveness of NSAIDs in specific patient populations within primary 

care may be of greater interest than further efficacy trials.

Prescription of NSAIDs by GPs in patients suffering from musculoskeletal complaints

In chapter 3, we showed that GPs prescribe an NSAID in 25% of patients who consult 

them because of a new musculoskeletal complaint. This percentage decreased over time, 

but in 2010 NSAIDs were still prescribed in 20% of such consultations. Considering the 

findings on efficacy described in chapter 2, this percentage seems relatively high. For in-

stance, of the patients presenting with neck complaints, for which no evidence on efficacy 

is available, 28% were treated with an NSAID.

The percentage of consultations in which an NSAID was prescribed also seems high, 

when one considers the fact that only first consultations for new musculoskeletal com-

plaints were included. As most guidelines on musculoskeletal disorders recommend a 
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stepped approach with paracetamol as a first step,2-8 one might expect a lower percent-

age of NSAID prescription on initial consultation. However, an important limitation of the 

study presented in chapter 3, is that we were unable to asses prior use of paracetamol. 

Paracetamol is available over-the-counter in the Netherlands. It is therefore possible that 

patients newly presenting a complaint to the GP, had already used paracetamol over-the-

counter prior to consultation, and had found its effect insufficient.

Another limitation related to this, is the fact that we did not assess the prescription 

of paracetamol by the GP on initial consultation. The problem with examining such 

paracetamol prescriptions as an outcome is the fact that most paracetamol prescriptions, 

unlike NSAID prescriptions, are not reimbursed in the Netherlands. As a result, it is much 

cheaper for patients to purchase paracetamol themselves, to avoid prescription costs. The 

exception to this is Panadol 1000mg, which is reimbursed. Some GPs choose to prescribed 

Panadol for this reason, but it is still common practice for GPs to advise patients to pur-

chase paracetamol over-the-counter, rather than issuing a prescription. The same applies to 

prescriptions of topical NSAIDs, which are also not reimbursed at present and are available 

over-the-counter. Dutch guidelines on musculoskeletal disorders do not yet recommend 

the use of topical NSAIDs, but some international guidelines have incorporated topical 

NSAIDs, either as adjunctive treatment or as an alternative to oral analgesics.8 23 24

Despite these reimbursement issues, it would have been of interest to assess prescrip-

tions of paracetamol, topical NSAIDs and other types of analgesics in chapter 3. A previous 

study performed in the UK, which examined the influence of national guidelines on GP’s 

analgesic prescribing, found that a temporary decrease in NSAID prescription which oc-

curred in 2004, was accompanied by an increase in prescriptions of other analgesics (figure 

 

Figure 1. Incident number of patients per 10,000 registered population prescribed analgesics per quarter in 
the UK.25
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1).25 These included strong analgesics such as tramadol. It is thus possible that the gradual 

decrease in NSAID prescription for musculoskeletal conditions in the Netherlands shown 

in chapter 3, was accompanied by an increase in other analgesics for these complaints, 

with their own safety issues. In this respect, it should be noted that the relative safety of 

paracetamol is currently under scrutiny. In addition to the risk of hepatotoxicity,26 there is 

evidence to suggest that paracetamol is associated with cardiovascular and gastrointestinal 

adverse reactions.27-33 Though the associations found in observational studies may in part 

be explained by confounding by indication, some evidence from randomized controlled 

trials is also available.34 35

Adherence to guidelines on gastroprotection

The fact that the use of NSAIDs is associated with an increased risk of gastrointestinal 

(GI) events has been known for a long time; the first study demonstrating gastric damage 

due to aspirin was published as early as 1938.36 This risk can be lowered by concomitant 

use of a gastroprotective agent (GPA) such as a proton pump inhibitor (PPI), or by using a 

coxib instead of a non-selective (ns)NSAID. Guidelines have been developed nationally and 

internationally, defining patients who are most at risk and should receive a gastroprotective 

strategy in the form of concomitant GPA or a coxib.9 37 38 Several previous studies have 

already examined adherence to these guidelines, and showed it to be far from optimal.39 

40 In order to improve guideline adherence, it is important to know more about the factors 

that play a role in adherence.

In chapter 5 we therefore examined time-trends in adherence to recommendations re-

garding gastroprotective strategies in patients prescribed NSAIDs and in patients prescribed 

low-dose aspirin (LDA), and explored temporal relationships with various environmental 

factors that may have played a role. We found that prescription of gastroprotective strate-

gies was higher in patients initiating NSAID therapy than in those initiating LDA, which 

may be related to the fact that guidelines for NSAID users have been available for longer 

and GPs may therefore be more familiar with them.37 Importantly, however, environmental 

factors such as changes in reimbursement policies also appeared to have a strong influ-

ence on guidelines adherence. The national reimbursement policy for PPIs was altered on 

1st January 2012. Under the new policy, incidental prescriptions of PPIs were no longer 

reimbursed. In case of chronic use, prescriptions were still reimbursed, with the exception 

of the first prescription issued.41 As is shown in chapter 5, this change in policy appears to 

have had a negative effect on guideline adherence, as the percentage of NSAID initiators 

with a high risk of GI events prescribed a PPI, which showed a steady increase until 2011, 

suddenly decreased from 49% in 2011 to 43% in 2012.

Ours is not the first study to demonstrate this influence of the change in reimbursement 

policy of PPIs. In 2013, a report was published examining the number of high risk NSAID 

users to whom pharmacies issued a PPI in 2011 and 2012.42 In this report, a decrease 
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of 4% was found in 2012, compared to 2011, breaking the upward trend seen in the 

years prior. As this study used data on the issuing of PPIs by pharmacies, it was not clear 

whether this decrease was caused by a decrease in prescription of PPIs, or a decrease in 

the number of patients who collect their prescribed PPI from their pharmacy. In chapter 

5, we demonstrate that a decrease in prescriptions by GPs is indeed present. The fact that 

we found an even stronger decrease of 6%, may be related to the fact that we focused 

only on new NSAID prescriptions by the GP, whereas the previous report included all NSAID 

users, regardless of duration of use or place of prescription.42

These findings suggest that the reimbursement policy for PPIs should be reconsidered. It 

has been estimated that the decrease in PPIs issued by pharmacies has led to around 360 

extra patients with gastrointestinal bleedings in 2012.42 In addition to the harm caused to 

patients, such extra bleedings lead to additional health care costs, as around a quarter of 

patients suffering from these bleedings are estimated to require hospital admittance.42 The 

question remains whether these costs to the health care system are compensated by the 

savings created by the lack of reimbursement under the new policy.

Ischaemic cardiovascular risk

In chapter 5, we showed that adherence to guidelines on gastroprotection is limited, as 

only 48% of high risk NSAID initiators were given an adequate gastroprotective strategy 

in 2012. In contrast to gastrointestinal risk, no national guidelines have been developed 

as of yet regarding ischaemic cardiovascular (CV) risk. Evidence that the risk of ischaemic 

CV events is increased by both coxibs and nsNSAIDs only emerged over the course of the 

last decade.43-46 In chapter 3, we wished to examine whether GPs are aware of this new 

evidence regarding ischaemic cardiovascular risk.

We therefore examined the association between ischaemic CV risk and the prescription 

of NSAIDs by GPs, in patients with MSK complaints. A decrease of coxib prescription was 

observed in 2004, after rofecoxib was removed from world markets because of its associa-

tion with stroke, myocardial infarction and sudden cardiac death.47 This sudden decrease 

suggests that GPs were indeed aware of this new information. However, an important 

finding in this chapter is the fact that the sudden decrease in coxib prescription found 

was not limited to high CV risk patients. In fact coxibs continued to be prescribed more 

frequently in high CV risk patients than in low CV risk patients. If the decrease in coxib 

prescription was caused by an increased awareness by GPs of the cardiovascular risks of 

these drugs, one would expect to find the opposite pattern. As is discussed in chapter 3, 

one reason for the high frequency of coxib prescription in high CI risk patients appears to 

be the correlation between ischaemic CV risk and upper gastrointestinal risk. However, 

based on the stratified analysis shown, other factors also appear to play a role.

It is possible that these results reflect differences in prescribing behaviour between GPs. 

An important limitation of our study in chapter 3, is that we only determined the percent-
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age of prescriptions within the total patient population. Differences in prescribing between 

GPs were not examined. A report published in 2012, in which quality indicators for primary 

care were developed, determined the percentage of prescription of various types of risk 

medication per GP practice.48 Large differences in prescribing behaviour between GP 

practices were found. For example, the percentage of non-selective NSAID users who had 

a prior history of stroke or ischaemic heart disease, was shown to be 13.8% in a median 

GP practice in 2010, but the 5th and 95th percentile were 7.5% and 23.5% respectively 

(figure 2).48 To gain more insight into GPs awareness of the cardiovascular risk of NSAIDs, 

it would therefore have been of interest to examine differences in prescribing patterns 

between GPs.

A second limitation of the study described in chapter 3, is that we did not take the dura-

tion of prescription of the NSAID into account. This duration may be important, because 

on an individual patient level, the absolute risk of an ischaemic CV event is relatively low 

in the short-term. Thus, in short-term NSAID prescription, the increased relative risk of 

ischaemic CV events may be less relevant to individual patients and prescribers. Although 

the duration of NSAID prescription was not determined for the cohort described in chapter 

3, we did determine the duration of continuous prescription in a subcohort of this total 

cohort, which is described in chapter 4. The median duration of NSAID prescription was 

found to be only 11 days, with an interquartile range of 7 days. It is possible that this short 

duration of exposure plays a role in GPs’ decision to prescribe NSAIDs in individual patients 

with a high cardiovascular risk.

Non-serious adverse drug reactions

Although much research has been performed into the occurrence of serious NSAID-related 

adverse drug reactions (ADRs), far fewer studies are available on the occurrence of non-
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Figure 2. Percentage of non-selective NSAID users with a history of ischaemic heart disease or stroke per GP 
practice per year in the Netherlands (adapted from source).48



General discussion 127

serious ADRs, especially in the primary care population. Considering the small effect sizes 

of NSAIDs found for many musculoskeletal conditions in chapter 2, the incidence of such 

non-serious ADRs is relevant when weighing the benefits and harms of treatment. In 

chapter 4, we showed that almost one in 30 patients treated with NSAIDs for a median 

duration of 11 days, consulted their GP with a complaint that was probably or possibly a 

non-serious NSAID-related ADR. The incidence rate of consultations for such probable and 

possible ADRs combined was 3 per 1000 person-days of NSAID prescription.

As is already discussed in chapter 4, it is important to note that the actual incidence 

of non-serious ADRs is likely to be much higher, as we only used data from an electronic 

GP health care database, and not all patients will consult their GP if an ADR occurs. This 

Integrated Primary Care Information (IPCI) database, which was used both for this study 

and for the studies described in chapters 3, 5 and 6, provides a wealth of valuable data, 

as it includes the full GP records of over 1 million patients throughout the Netherlands, 

including free journal text. However, working with such a database comes with its own 

limitations, as is described in detail in the general discussion of a thesis by Valkhoff in 

2012.49 One of the main limitations in relation to this current thesis and particularly to 

chapter 4, is the fact that free text is entered into the medical journals in an unstructured 

way by the GPs. Not only does this limit the use of automated searches, it also means that 

any information not recorded by the GP is missed. A second important limitation with 

respect to the studies described in chapter 3, 4 and 5, is the fact that the use of over-the-

counter (OTC) NSAIDs could not be determined. NSAIDs are available without prescription 

in the Netherlands, but use of such OTC NSAIDs is not captured in the IPCI database.

Use of over-the-counter NSAIDs

In chapter 6 we therefore studied the use of OTC NSAIDs by sending questionnaires to 

patients, who were selected using information from their medical records contained within 

the IPCI database. In the general population, one in three participants were found to have 

used an OTC NSAID in the four weeks prior to participation, in patients with a high risk of 

adverse drug reactions they were used by one in eight. Musculoskeletal complaints formed 

the most common reason for use in such high-risk patients.

As discussed in chapter 6, the frequent use of OTC NSAIDs by high-risk patients raises 

the question whether such patients are sufficiently aware of the risks of OTC NSAIDs. We 

did not explore this within our study, as we were concerned that including questions on 

this issue in our questionnaire may influence the way participants answered the other 

questions concerning OTC NSAID use. It is important to gain more insight into high-risk 

OTC NSAID users’ knowledge of the risks of these medications and their considerations in 

using OTC NSAIDs, in order to develop interventions aimed at improving safe use of OTC 

NSAIDs.
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From a public health perspective, the high prevalence of NSAID use in the general 

population is also relevant. Although the absolute risk of ADRs is much lower in healthy 

individuals than in patients with contraindications, the widespread use of OTC NSAIDs is 

still likely to have consequences for the number of adverse drug events occurring on a 

population level, especially as OTC NSAIDs were often used in high dosages and for longer 

periods of time. Previous studies examining medication-related hospital admissions only 

took prescription NSAIDs into account.9 The contribution of OTC NSAID use to hospital 

admissions is not known, but based on our findings in chapter 6 this is likely to be consid-

erable and certainly warrants further investigation.

Implications for clinical practice

The findings of this thesis suggest that a smaller role for NSAIDs in the treatment of 

musculoskeletal complaints by GPs would be more appropriate. The efficacy of NSAIDs 

compared to placebo and to paracetamol is relatively small and adverse drug events re-

quiring reconsulation frequently occur. A greater awareness and adherence to prescribing 

guidelines by GPs is also needed, as the implementation of gastroprotective measures is 

still far from optimal. Importantly, GPs should be aware that NSAIDs are frequently used 

OTC. They should enquire after such OTC NSAID use when prescribing medications which 

lead to an increased risk of gastrointestinal events. In addition, patients in whom condi-

tions such as diabetes, heart failure, severe rheumatoid arthritis or renal insufficiency are 

diagnosed, should receive information on the risks of NSAID use upon diagnosis. As such 

patients are often also seen by nurse practitioners on a regular basis, especially those with 

diabetes, the quality of information provision could be further improved by incorporating 

counseling on NSAIDs into these standard consultations. Finally, many of the OTC NSAID 

users with musculoskeletal pain were found to have previously consulted their GP for these 

complaints. This forms an additional point of contact in which GPs can provide information 

to encourage safer use of OTC NSAIDs.

Pharmacists can also play a valuable role in improving safe use of OTC NSAIDs. When 

newly issuing prescription medications such as anticoagulants, aspirin, corticosteroids, or 

SSRIs, they should provide targeted information to inform patients of the risks of using 

OTC NSAIDs whilst on these medications. Pharmacies, drugstores and supermarkets should 

also be encouraged to provide adequate information upon purchase of OTC NSAIDs. The 

question remains whether drugstores and supermarkets are sufficiently qualified to provide 

such information, and a ‘Pharmacy Only’ status for NSAIDs should therefore be considered.

Future directions for research

The discussion in this chapter leads to the following recommendations for future research. 

Firstly, there should be more focus on identifying specific subgroups of patients with mus-

culoskeletal complaints who respond most strongly to NSAID treatment. As many RCTs 
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on the efficacy of NSAIDs have already been performed, it may not always be necessary 

to set up new trials to study specific predictors of response, instead meta-analyses us-

ing individual patient data from previous RCTs could be performed. The OA Trial Bank, 

for instance, is an initiative in which researchers cooperate in a consortium and enter 

individual patient data from their osteoarthritis trials in a central pooled database, from 

which subgroup meta-analyses can subsequently be performed.50 Future initiatives to set 

up similar consortia for other disorders should be encouraged, to fully exploit the potential 

of data gathered in previous RCTs.

More pragmatic clinical trials within a primary care setting are also needed, to determine 

the effectiveness of NSAIDs versus other treatment options in musculoskeletal complaints 

within this population. Prevalent disorders such as shoulder and neck complaints are of 

particular interest, and reporting of relevant outcomes should include responder analy-

ses using standardized definitions. Within such pragmatic trials, the occurrence of both 

serious and non-serious ADRs and discontinuation of treatment within this population 

should also be incorporated. One method which could be employed to achieve this, is a 

randomized database study. In a randomized database study, electronic patient records 

are used to identify possible candidates, to randomize treatments, and to collect data on 

the natural course of the treatment and outcomes. A previous study conducted within 

the IPCI database, showed that this method certainly has potential, but also highlighted 

specific obstacles which need to be addressed in future studies to improve the feasibility 

and increase the performance of this method.51

Qualitative studies are also required to explore GPs’ knowledge and considerations in 

prescribing NSAIDs as treatment in musculoskeletal complaints. Greater knowledge of the 

factors that currently play a role, can assist in developing tools to aid GPs in achieving 

balanced prescribing decisions. On the one hand this may concern knowledge based 

tools, such as guidelines and decision guiding aids. Such guidelines should incorporate all 

safety aspects of NSAIDs, as there is a strong overlap between risk factors such as upper 

gastrointestinal risk, cardiovascular risk and renal insufficiency. On the other hand, if other 

factors such as time constraints, a lack of alternative treatment options, or expectations of 

patients’ wishes play a role, other tools may be required. In this light, qualitative studies 

exploring patients’ expectations and satisfaction with NSAID treatment are also of interest.

The question remains whether guidelines and practical tools for GPs are the most ef-

fective way of reducing NSAID-related ADRs and hospital admissions on a national level. 

Policy measures such as reimbursement of gastroprotective agents are also important. 

Future studies should examine the effect of recent changes in reimbursement of PPIs on 

the number of upper gastrointestinal events occurring, including outcomes on the cost-

effectiveness of these measures. In addition, OTC NSAID use should form a priority for 

future studies. Not only should we examine whether OTC NSAID users are aware of the 

risks of these medications, more data on the incidence of serious ADRs in OTC NSAID 
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users and on the impact of potential measures aimed at safer use of OTC NSAIDs is also of 

great importance. Health authorities should consider this issue a priority, as from a public 

health perspective there may well be more to be gained here than in measures aimed at 

GP prescription of NSAIDs.
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Summary

Introduction

Musculoskeletal complaints form a common problem in the general population and are 

the most common reason for consulting the general practitioner (GP) in the Netherlands. 

The types and severity of musculoskeletal disorders presented vary greatly, but one com-

mon feature these disorders share is that their most burdensome component is pain. In 

many cases, the GP will therefore wish to prescribe an analgesic. Treatment guidelines 

recommend a stepped approach to such analgesic therapy. Paracetamol is recommended 

as a first step, as it is effective in many painful conditions and is considered relatively 

safe. When paracetamol fails, GPs can prescribe non-steroidal anti-inflammatory drugs 

(NSAIDs). NSAIDs are a group medicines with analgesic, anti-inflammatory and anti-pyretic 

properties. They inhibit the action of the cyclooxygenase (COX), which is a central enzyme 

in the synthesis of prostaglandins. The use of NSAIDs is known to be associated with 

various unintended adverse drug reactions (ADRs). The most important and well known of 

these is the occurrence of peptic ulcer disease and its complications, most notably upper 

gastrointestinal bleeding, obstruction and perforation. In order to reduce the risk of gas-

trointestinal complications in patients prescribed NSAIDs, guidelines have been developed 

with recommendations regarding the prescription of these drugs and preventive measures 

which can be taken to reduce the risk, such as concomitant prescription of a gastroprotec-

tive agent or prescription of a selective COX-2 inhibitors (coxib) rather than a traditional, 

non-selective (ns)NSAID. Over the course of the last decade, it was discovered that use 

of NSAIDs is also associated with ischaemic cardiovascular events. As of yet, no national 

guideline has been published specifically on this topic, but a consensus report published 

in definitive form in 2009 warned against this risk of ischaemic adverse events and recom-

mended avoiding NSAIDs in patients with a prior ischaemic cardiovascular history. Other 

adverse events known to be associated with NSAID use include a deterioration of renal 

function and heart failure. The use of NSAIDs is therefore contraindicated in patients with 

severe chronic renal insufficiency and in those with heart failure.

The efficacy of non-steroidal anti-inflammatory drugs in musculoskeletal 
disorders common in primary care

Much research has been performed into the efficacy of NSAIDs in specific musculoskeletal 

disorders, but an overview of the evidence was lacking. In chapter 2, we therefore con-

ducted a systematic review to summarize and review the available evidence on the efficacy 

of oral NSAIDs, in the treatment of musculoskeletal disorders commonly presented in 

primary care. We included systematic reviews of RCTs assessing the efficacy of oral NSAIDs 

versus placebo or paracetamol. Outcomes of interest were pain and proportion improved. 
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For pain the magnitude of group differences was classified as negligible, small, moderate, 

or large, for improvement the number needed to treat (NNT) was calculated where pos-

sible. Our search yielded 5370 studies, 58 systematic reviews met our inclusion criteria. 

19 reviews, including studies highly prevalent disorders such as neck pain and shoulder 

disorders, did not find any RCTs. Of the remaining 39 reviews, 22 reported sufficient data 

to assess magnitudes of effect. These often overlapped in terms of included RCTs. For 

instance, four reviews were found on chronic low back pain, but combined these reported 

on only five RCTs and overlap was present. The majority of included reviews focused on 

NSAIDs versus placebo. Results for pain varied greatly, a moderate group difference was 

found in some reviews, but the majority found a small difference or no significant differ-

ence versus placebo. NNT for improvement ranged from 4 to 10 for NSAIDs compared to 

placebo. For paracetamol as a comparison, far fewer studies were found, the majority of 

these found a small group difference for pain in favour of NSAIDs. NNT for improvement 

ranged from 5 to 9 for NSAIDs versus paracetamol. The results of this review draw into 

question the current strong emphasis on and frequent use of NSAIDs in the treatment of 

musculoskeletal pain in general practice. For some prevalent conditions, little evidence on 

efficacy is available to support such treatment. For many non-arthritic conditions for which 

systematic reviews were found, no significant difference or only small effects relative to 

placebo or paracetamol were reported. Even for conditions which have been studied ex-

tensively, such as osteoarthritis, large effects were rarely found, especially when compared 

to paracetamol.

Ischaemic cardiovascular risk and prescription of non-steroidal anti-
inflammatory drugs for musculoskeletal complaints

In chapter 3, we aimed to determine the influence of ischaemic cardiovascular (CV) risk on 

prescription of NSAIDs by GPs in patients with musculoskeletal complaints. We performed 

a cohort study in the Integrated Primary Care Information database, an electronic health 

care database which contains the electronic GP medical records of over one million patients 

throughout the Netherlands. Our cohort consisted of 474,201 adults consulting their GP 

with a new musculoskeletal complaint between 2000 and 2010. Patients were considered 

at high CV risk if they had a history of myocardial infarction, angina pectoris, stroke, tran-

sient ischemic attack or peripheral arterial disease. Those with a history of hypertension, 

hyperlipidemia or diabetes were considered at moderate CV risk and those without CV risk 

factors at low CV risk. For each patient presenting with a new musculoskeletal complaint, 

we determined whether the GP prescribed an nsNSAID or coxib upon consultation. Overall, 

24.4% of patients were prescribed an nsNSAID and 1.4% a coxib. Of the 41,483 patients 

with a high CV risk, 19.9% received an nsNSAID and 2.2% a coxib. These patients were 

more likely to be prescribed a coxib than patients with a low CV risk (OR 1.9, 95% CI 

1.8-2.0). Prescription of nsNSAIDs decreased over time in all risk groups and was lower in 
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patients with a high CV risk than in patients with a low CV risk (OR 0.8, 95% CI 0.7-0.8). 

Nonetheless, overall one in five high CV risk patients received either a coxib or an nsNSAID, 

indicating that there is room for improvement.

Adverse drug reactions in a primary care population prescribed non-
steroidal anti-inflammatory drugs

Over the past few decades, many studies have focussed on the occurrence of serious ADRs 

due to NSAIDs, and on related hospitalizations and death. However, less research has been 

performed into the incidence of non-serious ADRs due to NSAIDs in the primary care popu-

lation, and in resulting health care utilization in the form of GP consultations. In chapter 

4 we therefore aimed to determine how often patients with musculoskeletal complaints 

prescribed an NSAID subsequently consult their GP with a non-serious ADR. We included a 

subcohort of 16,626 adult patients from the cohort presented in chapter 3, only including 

those patients newly prescribed an NSAID upon consultation between 1st January 2010 

and 1st July 2010. The patients’ medical records were manually assessed for the duration of 

NSAID use with a maximum of two months, and consultations for complaints predefined 

as adverse events were identified. Subsequently, causality assessment was performed and 

these adverse events were categorised as probable, possible or unlikely ADRs. In total, 

961 patients (6%) consulted their GP with 1,227 non-serious adverse events. 174 patients 

(1%) presented at least one probable ADR, and a further 408 (2.5%) at least one possible 

ADR. Dyspepsia was the most frequent probable ADR, followed by diarrhoea and dyspnea 

(respectively 34%, 8% and 8% of all probable ADRs). Overall, almost one in 30 patients 

treated with NSAIDs for a median duration of 11 days, consulted their GP with a complaint 

that was probably or possibly an ADR. The incidence rate of consultations for such prob-

able and possible ADRs combined was 3 per 1000 person-days of NSAID prescription. The 

burden of such consultations for non-serious ADRs should be taken into account by GPs 

when deciding whether treatment with an NSAID is appropriate.

Time-trends in the prescribing of gastroprotective agents to primary care 
patients initiating non-steroidal anti-inflammatory drugs or low-dose 
aspirin

Guidelines have been developed nationally and internationally, defining patients who are 

most at risk of a UGIE in case of NSAID use, and who should therefore receive a gastropro-

tective strategy in the form of concomitant GPA or a coxib. Several previous studies have 

already examined adherence to these guidelines, and showed it to be far from optimal. In 

order to improve guideline adherence, it is important to know more about the factors that 

play a role in adherence. In chapter 5 we therefore examined time-trends in adherence to 

recommendations regarding gastroprotective strategies in patients prescribed NSAIDs, and 

explored temporal relationships with various environmental factors that may have played a 
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role. A comparison was made with patients prescribed low-dose aspirin (LDA), which also 

leads to an increased risk of UGIE, but for which guidelines have only recently been issued. 

We again conducted a cohort study in the IPCI database, two cohorts were selected: (i) 

patients newly prescribed LDA and (ii) patients newly prescribed NSAIDs between 2000 

and 2012. Excluded were patients who had been prescribed a gastroprotective agent in 

the six months prior. For both cohorts, patients’ risk of a UGIE was classified as low, moder-

ate or high, and the presence of an adequate gastroprotective strategy was determined. 

37,578 patients were included in the LDA cohort, 365,793 patients in the NSAID cohort. 

In both cohorts, an increase of gastroprotective strategies was observed over time, but 

prescription of gastroprotective agents was lower in the LDA cohort. By 2012, an adequate 

gastroprotective strategy was present in 31.8% of high-risk LDA initiators, versus 47.6% 

of high-risk NSAID initiators. This difference may be related to the fact that guidelines 

for NSAID users have been available for longer, and GPs may therefore be more familiar 

with them. Importantly, however, environmental factors such as changes in reimbursement 

policies also appeared to have a strong influence on guidelines adherence. The percentage 

of NSAID initiators with a high risk of GI events prescribed a proton pump inhibitor (PPI), 

which showed a steady increase until 2011, suddenly decreased from 49% in 2011 to 43% 

in 2012, after the national reimbursement policy for PPIs was altered on 1st January 2012.

High-risk use of over-the-counter non-steroidal anti-inflammatory drugs

In many countries NSAIDs are freely available over-the-counter (OTC). In general, short-

term use of NSAIDs is considered relatively safe, provided it is used in OTC-doses by 

adults without contraindications or interacting medications. However, in previous studies 

performed in the UK and Australia, OTC analgesic users were often found to have contra-

indications for the use of these drugs, and they frequently used the OTC analgesics in a 

dosage exceeding the maximum dose. In chapter 6, we determined the prevalence of OTC 

NSAID use in the general population and in patients with a high risk of developing a serious 

NSAID-related ADE, by performing a cross-sectional study in four general practices in The 

Netherlands. Two patient samples were selected: (i) random sample of adults (general 

population sample); (ii) adult patients with a high risk of developing a serious ADR in case 

of NSAID use (high-risk sample). All included patients were sent a questionnaire regarding 

their use of OTC NSAIDs in the four weeks prior to participation. In the general population 

sample, 118 of 456 (26%) invited patients completed the questionnaire. Of these, 35 

(30%) had used an OTC NSAID. In the high-risk sample, 264 of 713 (37%) invited patients 

completed the questionnaire, and of these high-risk patients 33 (13%) had used an OTC 

NSAID. Over 20% of OTC NSAID users in the general population sample and over 30% 

in the high-risk sample had used the OTC NSAID for more than seven days. OTC NSAIDs 

were used in a dosage exceeding the recommended daily maximum by 9% and 3% of OTC 

NSAID users in respectively the general population and the high-risk sample. Considering 
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this frequent high-risk use of OTC NSAIDs, continued efforts by health authorities and 

healthcare professionals to inform patients of the risks of these drugs are warranted.

Discussion

As is discussed in detail in chapter 7, the findings of this thesis suggest that a smaller 

role for NSAIDs in the treatment of musculoskeletal complaints by GPs would be more 

appropriate. The efficacy of NSAIDs compared to placebo and to paracetamol is relatively 

small and adverse drug events requiring reconsulation frequently occur. A greater aware-

ness and adherence to prescribing guidelines by GPs is also needed, as the implementation 

of gastroprotective measures is still far from optimal. Importantly, GPs should be aware 

that NSAIDs are frequently used OTC. They should enquire after such OTC NSAID use 

when prescribing medications which lead to an increased risk of gastrointestinal events 

and provide information on the risks of OTC NSAID use to high-risk patients. Pharmacists 

can also play a valuable role in improving safe use of OTC NSAIDs, by providing targeted 

information when newly issuing ulcerogenic prescription medications.

Future research should focus on identifying specific subgroups of patients with musculo-

skeletal complaints who respond most strongly to NSAID treatment. It may not always be 

necessary to set up new trials to study specific predictors of response, instead meta-analyses 

using individual patient data from previous RCTs could be performed. More pragmatic 

clinical trials within a primary care setting are also needed, to determine the effectiveness 

and safety of NSAIDs versus other treatment options in musculoskeletal complaints within 

this population. Prevalent disorders such as shoulder and neck complaints are of particular 

interest, and reporting of relevant outcomes should include responder analyses using 

standardized definitions. Qualitative studies are also required to explore GPs’ knowledge 

and considerations in prescribing NSAIDs as treatment in musculoskeletal complaints, and 

to explore patients’ expectations and satisfaction with NSAID treatment.

The question remains whether guidelines and practical tools for GPs are the most ef-

fective way of reducing NSAID-related ADRs and hospital admissions on a national level. 

Policy measures such as reimbursement of gastroprotective agents are also important, and 

future studies should examine the effect of recent changes in reimbursement of PPIs on 

the number of upper gastrointestinal events occurring, including outcomes on the cost-

effectiveness of these measures. In addition, OTC NSAID use should form a priority for 

future studies. Not only should we examine whether OTC NSAID users are aware of the 

risks of these medications, more data on the incidence of serious ADRs in OTC NSAID users 

and on the impact of potential measures, such as a ‘pharmacy only’ status for NSAIDs, is 

also of great importance. Health authorities should consider this issue a priority, as from 

a public health perspective there may well be more to be gained here than in measures 

aimed at GP prescription of NSAIDs.
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Samenvatting

Introductie

Klachten van het bewegingsapparaat komen frequent voor in de algemene populatie en 

vormen in Nederland de meest voorkomende reden om een huisarts te raadplegen. Het 

type klachten en de ernst varieert sterk, maar in de regel gaat het om pijnklachten. Huis-

artsen zullen dan ook vaak een pijnstiller voorschrijven. Richtlijnen adviseren een stapsge-

wijze benadering bij het voorschrijven van pijnstillers. Als eerste stap wordt paracetamol 

geadviseerd, omdat het effectief is bij veel soorten pijn en relatief veilig is. Als paracetamol 

onvoldoende effect heeft kan de huisarts een non-steroidal anti-inflammatory drug (NSAID) 

voorschrijven. NSAIDs hebben een pijnstillende, anti-inflammatoire en koortsremmende 

werking. Ze inhiberen de werking van het enzym cyclooxygenase (COX), dat een centrale 

rol speelt in de synthese van prostaglandines.

Het gebruik van NSAIDs is geassocieerd met verschillende bijwerkingen. De meest be-

kende hiervan is het ontstaan van maagulcera en complicaties hiervan, met name hoge 

tractus digestivus bloedingen, -obstructie en -perforatie. Om het risico op gastrointestinale 

bijwerkingen te verlagen, zijn richtlijnen ontwikkeld met aanbevelingen betreffende het 

voorschrijven van NSAIDs en preventieve maatregelen, zoals het gelijktijdig voorschrijven 

van een maagbeschermer of het voorschrijven van een selectieve COX-2 inhibitor (coxib) in 

plaats van een traditioneel, non-selective (ns)NSAID. Het afgelopen decennium werd vast-

gesteld dat het gebruik van NSAIDs ook geassocieerd is met ischaemische cardiovasculaire 

bijwerkingen. Tot op heden is er geen landelijke richtlijn betreffende dit onderwerp, maar 

een consensus rapport dat in 2009 werd gepubliceerd bevatte een waarschuwing over 

het risico op ischaemische cardiovasculaire bijwerkingen en adviseerde het voorschrijven 

van NSAIDs te vermijden bij patiënten met een cardiovasculaire voorgeschiedenis. Andere 

bijwerkingen die kunnen optreden bij NSAID gebruik zijn onder andere achteruitgang 

van de nierfunctie en hartfalen. Het gebruik van NSAIDs is dan ook gecontraïndiceerd bij 

patiënten met ernstige nierfunctiestoornissen en bij patiënten met hartfalen.

De effectiviteit van non-steroidal anti-inflammatory drugs bij de 
behandeling van veel voorkomende klachten van het bewegingsapparaat

Er is veel onderzoek verricht naar de effectiviteit van NSAIDs bij specieke aandoeningen 

van het bewegingsapparaat, maar er bestond nog geen overzicht van de evidence. In 

hoofdstuk 2 hebben we een systematische review verricht om alle beschikbaar evidence 

betreffende de effectiviteit van orale NSAIDs in kaart te brengen en te evalueren, bij de 

behandeling van aandoeningen van bewegingsapparaat die veel voorkomen in de eerste 

lijn. We includeerden systematische reviews van RCTs die de effectiviteit van orale NSAIDs 

vergeleken met placebo of paracetamol. Uitkomsten waren pijn en de proportie van pati-
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ënten die verbetering ervaarde. Voor de uitkomst pijn werd de grootte van het verschil in 

pijnreductie tussen de groepen geclassificeerd als verwaarloosbaar, klein, matig of groot, 

voor de proportie met verbetering werd waar mogelijk het number needed to treat (NNT) 

bepaald. Onze search leverde 5370 studies, 58 systematische reviews werden geïnclu-

deerd. 19 reviews, waaronder studies naar aandoeningen met een zeer hoge prevalentie 

zoals nekpijn en schouderaandoeningen, vonden geen RCTs. Van de resterende 30 reviews, 

rapporteerden er 22 voldoende data om de grootte van het effect te kunnen beoordelen. 

Er bestond veel overlap met betrekking tot de geïncludeerde RCTs. Voor chronische rugpijn 

werden bijvoorbeeld vier reviews gevonden, maar gecombineerd rapporteerden deze vier 

reviews over slechts vijf RCTs. De meerderheid van de reviews richtte zich op NSAIDs versus 

placebo. Resultaten voor pijn varieerden sterk, sommige reviews vonden een matig verschil 

in pijnreductie, maar de meesten vonden een klein verschil of geen significant verschil 

versus placebo. NNT voor verbetering varieerde van vier tot 10 voor NSAIDs versus placebo. 

Veel minder studies onderzochten de effectiviteit van NSAIDs in vergelijking met parace-

tamol. De meerderheid hiervan vond een klein verschil in pijnreductie, waarbij NSAIDs 

iets effectiever waren. NNT voor verbetering varieerde van vijf tot negen voor NSAIDs 

versus placebo. De resultaten van deze review stellen het huidige frequente gebruik van 

NSAIDs in de behandeling van klachten van het bewegingsapparaat in de huisartspraktijk 

ter discussie. Voor een aantal prevalente aandoeningen is weinig evidence betreffende 

de effectiviteit van NSAIDs voorhanden. Voor veel aandoeningen waar wel systematische 

reviews over gevonden werden, werd geen significant effect of slecht een klein effect 

gevonden in vergelijking met placebo of paracetamol. Zelfs voor artrose, waarvoor de 

effectiviteit van NSAIDs uitgebreid onderzocht is, werd zelden een groot effect gevonden, 

vooral wanneer werd vergeleken met paracetamol.

Ischaemisch cardiovasculair risico en het voorschrijven van non-steroidal 
anti-inflammatory drugs bij klachten van het bewegingsapparaat

In hoofdstuk 3 onderzochten we de invloed van het ischaemisch cardiovasculair (CV) 

risico van patiënten op het voorschrijven van NSAIDs door huisartsen bij klachten van het 

bewegingsapparaat. We verrichtten een cohort studie binnen de Integrated Primary Care 

Information (IPCI) database. Deze grote database bevat de electronische huisartsendossiers 

van ruim een miljoen patiënten verspreid over heel Nederland. Ons cohort bestond uit 

474.201 volwassenen die tussen 2000 en 2010 hun huisarts consulteerde wegens een 

nieuwe klacht van het bewegingsapparaat. Patiënten met een myocardinfarct, angina pec-

toris, CVA, TIA of perifeer arterieel vaatlijden in de voorgeschiedenis, werden beschouwd 

als hoog CV risico patiënten. Patiënten met hypertensie, hypercholesterolemie of diabetes 

werden beschouwd als matig CV risico patiënten. Patiënten zonder cardiovasculaire ri-

sicofactoren werden beschouwd als laag CV risico patiënten. Voor elke patiënt die zich 

presenteerde met een nieuwe klacht van het bewegingsapparaat, bepaalden we of de 
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huisarts een nsNSAID of coxibs voorschreef tijdens het eerste consult. In totaal werd aan 

24.4% van de patiënten een nsNSAID voorgeschreven en aan 1.4% van de patiënten een 

coxib. Van de 41.483 patiënten met een hoog CV risico, ontving 19.9% een nsNSAID 

en 2.2% een coxib. Aan deze patiënten werd vaker een coxib voorgeschreven dan aan 

patiënten met een laag CV risico (OR 1,9, 95% CI 1,8-2,0). Het voorschrijven van nsNSAIDs 

nam tussen 2000 en 2010 in alle risicogroepen af en was lager bij patiënten met een hoog 

CV risico dan bij patiënten met een laag CV risico (OR 1,9, 95% CI 1,8-2,0). Desondanks 

werd aan één op de vijf hoog CV risico patiënten een coxib of nsNSAID voorgeschreven, 

hetgeen aangeeft dat er nog ruimte is voor verbetering.

Bijwerkingen van NSAIDs in een eerstelijns populatie

Gedurende het afgelopen decennium zijn veel studies verricht naar het vóórkomen van 

ernstige bijwerkingen bij het gebruik van NSAIDs en naar gerelateerde ziekenhuisop-

names en mortaliteit. Veel minder is bekend over de incidentie van milde bijwerkingen 

van NSAIDs in de eerstelijns populatie en over de resulterende zorgvraag in de vorm van 

huisartsconsultaties. Het doel van hoofdstuk 4 was om te bepalen hoe vaak patiënten 

aan wie de huisarts een NSAID voorschrijft wegens een klacht van het bewegingsapparaat, 

de huisarts opnieuw consulteren wegens een milde bijwerking. We includeerden een 

subcohort van 16.626 volwassen patiënten vanuit het cohort dat in hoofdstuk 3 werd 

beschreven. In dit subcohort includeerden we alleen de patiënten die zich tussen 1 januari 

2010 en 1 juli 2010 presenteerde met een nieuwe klacht van het bewegingsapparaat 

en die bij presentatie een NSAID kregen van de huisarts. De electronische dossiers van 

geïncludeerde patiënten werden vervolgens handmatig beoordeeld, waarbij de journaals 

werden gelezen gedurende de duur van het NSAID voorschrift met een maximum van 

twee maanden, om consultaties te identificeren wegens klachten die van te voren werden 

gedefinieerd als potentiële bijwerkingen. Vervolgens werd een causaliteitsbeoordeling toe-

gepast om deze klachten te classificeren als waarschijnlijke, mogelijke of onwaarschijnlijke 

NSAID-gerelateerde bijwerking. In totaal consulteerden 961 patiënten (6%) hun huisarts 

wegens 1.227 potentiële bijwerkingen. 174 patiënten (1%) presenteerde minimaal één 

waarschijnlijke bijwerking en 408 patiënten (2.5%) minimaal één mogelijke bijwerking. 

Dyspepsie was de meest voorkomende waarschijnlijke bijwerking, gevolgd door diarree en 

dyspnoe (respectievelijk 34%, 8% en 8% van alle waarschijnlijke bijwerkingen). Bijna 1 op 

de 30 patiënten die gedurende een mediaan van 11 dagen werden behandeld met een 

NSAID, consulteerde hun huisarts wegens een waarschijnlijke of mogelijke bijwerking. De 

incidentie van consulten wegens dergelijke waarschijnlijke of mogelijke bijwerkingen was 

3 per 1000 persoonsjaren NSAID prescriptie. De belasting van dergelijke consultaties moet 

door huisartsen worden meegenomen bij de afweging of behandeling met een NSAID 

gewenst is.
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Time-trends in het voorschrijven van maagbeschermers aan eerstelijns 
patiënten die starten met non-steroidal anti-inflammatory drugs of laag-
gedoseerd aspirine

Landelijke en internationale richtlijnen bevatten aanbevelingen over welke patiënten 

een hoog risico hebben op maagschade bij gebruik van een NSAID en bij wie een maag-

beschermende strategie is geïndiceerd in de vorm van een gelijktijdig voorgeschreven 

maagbeschermer of een coxib. Verschillende eerdere studies hebben aangetoond dat 

het opvolgen van deze richtlijnen verre van optimaal is. Om de adherentie aan richtlijnen 

te verbeteren, is het van belang om meer te weten over de factoren die hierbij een rol 

spelen. In hoofdstuk 5 onderzochten we hoe het opvolgen van richtlijnen gedurende de 

tijd is veranderd bij patiënten die starten met NSAIDs en welke omgevingsfactoren hierbij 

mogelijk een rol spelen. Er werd een vergelijking gemaakt met patiënten die starten met 

laag-gedoseerd aspirine (LDA), omdat het gebruik hiervan ook een verhoogd risico geeft 

op maagschade, maar er slechts recent aanbevelingen betreffende maagbescherming zijn 

gepubliceerd. We voerden opnieuw een cohort studie uit in de IPCI database, waarbij twee 

cohorten werden geselecteerd: (i) patiënten die een nieuw LDA voorschrift ontvingen en 

(ii) patiënten die een nieuw NSAID voorschrift ontvingen tussen 2000 en 2012. Patiënten 

die in de 6 maanden voorafgaand aan inclusie een maagbeschermer hadden ontvangen 

werden geëxcludeerd. In beide cohorten werd het gastrointestinale risico van elke patiënt 

geclassificeerd als laag, matig of hoog, en werd onderzocht of een maagbeschermende 

strategie werd toegepast. Het LDA cohort bestond uit 37.578 patiënten en het NSAID 

cohort uit 365.793 patiënten. In beide cohorten werd gedurende de tijd steeds vaker een 

maagbeschermende strategie toegepast, maar het voorschrijven hiervan was in het LDA 

cohort lager. In 2012 werd een maagbeschermende strategie toegepast bij 31,8% van de 

hoogrisico LDA starters, versus 47,6% van de hoogrisico NSAID starters. Dit verschil is mo-

gelijk gerelateerd aan het feit dat richtlijnen voor NSAID gebruikers veel eerder beschikbaar 

waren en dat huisartsen deze daardoor mogelijk beter kennen. Een belangrijke bevinding 

is echter dat omgevingsfactoren zoals wijzigingen in vergoedingsregelingen ook een grote 

invloed op het volgen van de richtlijnen leek te hebben. Het percentage NSAID starters met 

een hoog gastrointestinaal risico dat een proton pump inhibitor (PPI) kreeg, nam gestaag 

toe tot aan 2011, waarna het plots afnam van 49% in 2011 naar 43% in 2012, nadat de 

vergoedingsregeling voor PPIs op 1 januari 2012 werd gewijzigd.

Hoogrisico gebruik van vrij verkrijgbare non-steroidal anti-inflammatory 
drugs

In veel landen zijn NSAIDs vrij verkrijgbaar. Over het algemeen wordt het kortdurende 

gebruik van vrij verkrijgbare NSAIDs als relatief veilig beschouwd, zolang het in normale 

doseringen wordt gebruikt door volwassenen zonder contraïndicaties of interacterende 

geneesmiddelen. In eerdere Britse en Australische studies bleek echter dat vrij verkrijgbare 
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pijnstillers vaak werden gebruikt door mensen met een contraïndicatie hiervoor en dat de 

pijnstillers vaak werden gebruikt in een te hoge dosering. In hoofdstuk 6 onderzochten 

we de prevalentie van gebruik van vrij verkrijgbare NSAIDs in de algemene populatie en 

onder patiënten met een hoog risico op een ernstige NSAID-gerelateerde bijwerking, mid-

dels een cross-sectionele studie in vier huisartspraktijken in Nederland. Er werden twee 

patiënten samples geselecteerd: (i) een random sample van volwassenen (algemene popu-

latie sample); en (ii) volwassen patiënten met een hoog risico op een ernstige bijwerking 

in geval van gebruik van een NSAID (hoogrisico sample). Alle geïncludeerde patiënten 

ontvingen een vragenlijst over hun gebruik van een vrij verkrijgbaar NSAID in de vier weken 

voorafgaand aan deelname. In het algemene populatie sample retourneerden 118 van 

de 456 (26%) uitgenodigde patiënten de vragenlijst. Hiervan hadden 35 (30%) een vrij 

verkrijgbaar NSAID gebruikt. In het hoogrisico sample retourneerden 264 van 713 (37%) 

uitgenodigde patiënten de vragenlijst. Van deze hoogrisico patiënten hadden 33 patiënten 

(13%) een vrij verkrijgbaar NSAID gebruikt. Meer dan 20% van de NSAID gebruikers in 

de algemene populatie sample en meer dan 30% in de hoogrisico sample had het vrij 

verkrijgbare NSAID gedurende meer dan zeven dagen gebruikt. Vrij verkrijgbare NSAIDs 

werden gebruikt in een dosering hoger dan het aanbevolen dagelijkse maximum door 

9% van de gebruikers in de algemene populatie sample en 3% van de gebruikers in de 

hoogrisico sample. Gezien dit frequente risicovolle gebruik van vrij verkrijgbare NSAIDs, 

is het van belang dat gezondheidsautoriteiten en professionals zich blijven inzetten om 

patiënten te informeren over de risico’s van deze geneesmiddelen.

Discussie

Zoals in hoofdstuk 7 wordt bediscussieerd, suggereren de bevindingen van dit proefschrift 

dat een kleinere rol voor NSAIDs in de behandeling van klachten van het bewegingsap-

paraat door de huisarts passend zou zijn. De effectiviteit van NSAIDs is vergeleken met 

placebo en paracetamol relatief klein en bijwerkingen leidend tot herconsultatie komen 

frequent voor. Daarnaast is verbetering in het opvolgen van richtlijnen door huisartsen 

noodzakelijk, aangezien het inzetten van maagbeschermende strategieën nog verre van 

optimaal is. Huisartsen moeten zich tevens bewust zijn van het feit dat NSAIDs vaak zonder 

recept worden gebruikt. Zij moeten navragen of deze middelen zonder recept gebruikt 

worden wanneer ze andere geneesmiddelen voorschrijven die tot een verhoogd risico op 

maagproblemen leiden en informatie verschaffen aan hoogrisico patiënten over de risico’s 

van vrij verkrijgbare NSAIDs. Apothekers kunnen ook een belangrijke rol spelen in het 

verbeteren van veilig gebruik van NSAIDs, door informatie te verschaffen wanneer een 

nieuw medicijn wordt verstrekt.

Toekomstig onderzoek moet zich richten op het identificeren van specifieke subgroepen 

van patiënten met klachten van het bewegingsapparaat die het sterkst responderen op 

behandeling met NSAIDs. Om voorspellers van een goede response op NSAIDs te identifi-
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ceren zal het niet altijd noodzakelijk zijn om nieuwe trials op te zetten. In plaats daarvan 

kunnen meta-analyses worden verricht met gebruik van individuele patiëntdata van 

eerdere RCTs. Meer pragmatische trials binnen de eerstelijns setting zijn ook van belang, 

om de effectiviteit en veiligheid van NSAIDs in vergelijking met andere behandelingsop-

ties vast te stellen bij klachten van het bewegingsapparaat in deze populatie. Frequent 

voorkomende aandoeningen zoals nek- en schouderklachten verdienen hierbij met name 

aandacht en responder analyses met gebruik van gestandaardiseerde definities zijn van 

belang. Kwalitatieve studies zijn ook nodig om de kennis en overwegingen van huisartsen 

bij het voorschrijven van NSAIDs vast te stellen en om de verwachtingen en tevredenheid 

van patiënten rondom NSAID behandeling in kaart te brengen.

Het is de vraag of richtlijnen en praktische besluitvormingstools voor huisartsen de 

meeste effectieve methoden zijn om het aantal NSAID-gerelateerde bijwerkingen en 

ziekenhuisopnames op een landelijk niveau terug te dringen. Beleidsmaatregelen zoals 

de vergoeding van maagbeschermers zijn ook van belang. Toekomstige studies moeten 

uitwijzen welk effect de recente wijzigingen in vergoeding van PPIs heeft gehad op het 

aantal maagbloedingen, waarbij ook de kosteneffectiviteit van deze maatregel moet 

blijken. Daarnaast moet nader onderzoek naar het gebruik van vrij verkrijgbare NSAIDs 

een prioriteit vormen. We moeten onderzoeken in hoeverre gebruikers van vrij verkrijgbare 

NSAIDs zich bewust zijn van de risico’s van deze geneesmiddelen. Tevens is meer inzicht 

nodig in de incidentie van ernstige bijwerkingen in gebruikers van vrij verkrijgbare NSAIDs 

en is meer informatie over het effect van maatregelen om de veiligheid te vergroten, zoals 

een ‘uitsluitend apotheek’ status voor NSAIDs, van groot belang. Gezondheidsautoriteiten 

moeten dit als een prioriteit beschouwen, aangezien hier mogelijk veel meer winst te 

behalen valt dan uit maatregelen gericht op het voorschrijven van NSAIDs door huisartsen.
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De afgelopen jaren hebben verschillende mensen elk op hun eigen manier bijgedragen aan 

de totstandkoming van dit proefschrift.

Huisartsen en patiënten

Allereerst wil ik alle huisartsen en patiënten bedanken die hebben deelgenomen aan mijn 

studies. Zonder hun belangeloze bijdrage was een groot deel van het onderzoek dat in dit 

proefschrift beschreven staat niet mogelijk geweest.

Promotoren en begeleiders

Sita, dank voor je fantastische begeleiding als eerste promotor. Je betrokkenheid, laagdrem-

peligheid, enthousiasme en wetenschappelijk inzicht maken dat je terecht tot promotor 

van het jaar gekozen bent. Je hebt ooit gezegd dat je je als promotor verantwoordelijk 

voelde voor mijn toekomst, dank voor je steun de afgelopen jaren, ook toen ik andere 

keuzes maakte dan verwacht.

Miriam, dank voor je waardevolle adviezen als tweede promotor. Dankzij je methodologisch 

inzicht wist je bij het bespreken van mijn studies altijd direct tot de kern door te dringen, 

waardoor elke meeting mijn onderzoek weer een grote impuls gaf.

Pim, dank voor je goede begeleiding als copromotor en voor het feit dat je altijd laagdrem-

pelig beschikbaar was voor overleg en advies. Naast je snelle en kritische commentaren op 

mijn stukken, heb ik je nuchtere en relativerende kijk erg gewaardeerd.

Patrick, je bent nauw betrokken geweest bij mijn studies. Dank voor je interesse in mijn 

onderzoek en voor het feit dat je altijd bereid was om als sparringpartner kritisch mee te 

denken over de implicaties van mijn bevindingen.

Paranimfen

Winifred, je naam komt niet voor niks twee keer in dit dankwoord voor. Er is niemand 

die indirect zoveel aan mijn promotie heeft bijgedragen als jij en ik kan je niet genoeg 

bedanken.

Han, het was heel fijn om mijn ervaringen tijdens mijn promotietraject te kunnen delen 

met iemand die me zo goed begrijpt als jij en die bovendien de wetenschappelijke wereld 

kent.



152 Dankwoord

Dank dat jullie mijn paranimfen willen zijn!
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mijn promotietraject als kamergenoten mocht hebben. Niet alleen ging ik mede daardoor 
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Mijn collegae op de huisartsafdeling, dank voor de gezellige lunches, de mentale en prakti-
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moeilijke, vooral omdat ik jullie daardoor moet missen.
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Musculoskeletal complaints are 

the most common reason for 

consulting the general practitioner 

in the Netherlands. Although the 

types and severity of complaints 

vary, the one common feature they 

share is that their most burdensome 

component is pain. NSAIDs, a 

group of medicines with analgesic 

and anti-inflammatory properties, 

are frequently used to combat 

the pain associated with these 

musculoskeletal complaints. 

But how effective are NSAIDs in the 

treatment of such musculoskeletal 

pain? Do general practitioners take 

prescribing guidelines into account? 

And is the general public sufficiently 

aware of the adverse effects 

associated with these drugs? 

This thesis aims to answer these 

and other questions surrounding 

the efficacy and safety of NSAIDs 

in primary care patients with 

musculoskeletal complaints. 

It presents an overview of the 

evidence from literature, results 

from observational studies within a 

large electronic health care database 

and a cross-sectional study into 

over-the-counter use of NSAIDs. It 

thereby provides new insights to aid 

general practitioners and health care 

authorities in ensuring careful and 

balanced use of NSAIDs. 
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