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Advice to use topical or oral ibuprofen for chronic knee pain
in older people: randomised controlled trial and patient
preference study

Martin Underwood,1 Deborah Ashby,2 Pamela Cross,1 Enid Hennessy,2 Louise Letley,3 Jeannett Martin,4

Shahrul Mt-Isa,2 Suzanne Parsons,1 Madge Vickers,5 Ken Whyte,1 on behalf of the TOIB study team

ABSTRACT

Objective To determine whether older patients with

chronic knee pain should be advised to use topical or oral

non-steroidal anti-inflammatory drugs (NSAIDs).

Design Randomised controlled trial and parallel patient

preference study.

Setting 26 general practices.

Participants People aged ≥50 with knee pain: 282 in

randomised trial and 303 in preference study.

Interventions Advice to use topical or oral ibuprofen.

PrimaryoutcomemeasuresWOMAC (WesternOntario and

McMaster Universities) osteoarthritis index, major and

minor adverse effects.

Results Changes in global WOMAC scores at 12 months

were equivalent. In the randomised trial the difference

(topical minus oral) was two points (95% confidence

interval −2 to 6); in the preference study, it was one point

(−4 to 6). There were no differences in major adverse

effects in the trial or study. The only significant differences

in secondary outcomes were in the randomised trial. The

oral group had more respiratory adverse effects (17% v

7%,95% confidence interval for difference −17% to −2%),

the change in serum creatinine was 3.7 µmol/l less

favourable (0.9 µmol/l to 6.5 µmol/l); and more

participants changed treatments because of adverse

effects (16% v 1%, −16% to −5%). In the topical group

more participants had chronic pain grade III or IV at three

months, and more participants changed treatment

because of ineffectiveness.

ConclusionsAdvice to useoral or topical preparationshas

an equivalent effect on knee pain over one year, and there

are more minor side effects with oral NSAIDs. Topical

NSAIDs may be a useful alternative to oral NSAIDs.

INTRODUCTION

Oral and topical non-steroidal anti-inflammatory
drugs (NSAIDs) have some short term beneficial
effects on chronic knee pain.1-5 If topical NSAIDs are
as effective as oral NSAIDs but produce fewer adverse
effects, then topical treatment might be preferred. As
the route of administration is different, non-pharma-
cological factors may affect the response to treatment,
and patients’ preferences might have an important
effect on perceived benefit and the incidence of
subjective adverse effects. We compared the effect of
advice to older patients to use oral or topical NSAIDs
on knee pain and disability, minor adverse effects
related to use of NSAIDs, overall pain, and health
related quality of life.

METHOD

We have described our methods in detail elsewhere.6

Recruitment—We recruited general practices from the
Medical Research Council general practice research
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framework. We sent postal invitations to patients who
had consulted these practices with osteoarthritis or knee
or leg pain in the preceding five years or who had had a
prescription for a topical or an oral NSAID or a
rubefacient over the preceding year. To be included
participants had to be aged ≥50, have had troublesome
pain in or around the knee on most days for at least a
monthaswell askneepain formore than threemonths in
the preceding year; have consulted or been prescribed
treatment by the general practitioner for knee pain in the
preceding three years; have no current or planned knee
replacements; andmeet our safety criteria. Seebmj.com.
A general practitioner assessed each participant and
recorded the physical components of the American
College of Rheumatologists’ clinical criteria for knee
osteoarthritis. At study entry research nurses collected
baselinedata.Potentialparticipantswereaskednot touse
any topical or oral NSAIDs for one week before the
assessment at study entry. Participants were offered a
choice of joining the randomised trial or joining the
preference study, in which participants selected their
treatment. Randomisation was stratified by practice and
troublesomeness of knee pain.7 We provided partici-
pants with a starter pack of their chosen or allocated
treatment. After this participants were either prescribed
medication by the practice or they could purchase their
own over the counter.
Participant flow and follow-up—We followed up

participants with postal questionnaires at 3, 6, 12, and
24 months after study entry. There were nurse assess-
ments and blood tests at 12 and 24 months. Because
recruitment was slow, not all participants could be
followed for 24months; participants with 16-24months
of follow-up at the end of data collection underwent
24 month (end of study) assessments at this time; for
those with 12-16 months of potential follow-up we did
the end of study assessments after 12 months. We
collected data on health service activity and prescribing
from randomisation to 24 months or end of study.
Intervention—In the randomised trial we compared a

recommendation to use either a topical or an oral
NSAID,preferably ibuprofen, as required for knee pain.
In the preference study the recommendation was to use
the route of delivery preferred by the patient. If a change
of medication was required, participants were encour-
aged, when appropriate, to use an alternative NSAID
with the same route of administration.
Masking—The study was not blinded at the general

practice or participant level. All other members of the
study team involved in data collection were blind to the
participants’ chosen or allocated treatment.
Outcome measures—Our primary efficacy analyses

used the WOMAC (Western Ontario and McMaster
Universities) VA 3.1 questionnaire, which measures
knee pain and disability in the preceding 48 hours and
produces individual measures of pain, stiffness, and
physical function and a global assessment.8 Our
secondary efficacy outcomes were the chronic pain
grade,whichmeasuresoverall pain anddisability related
to pain over the preceding six months and the SF-36v2,

reported as physical and mental component scores. All
were collected with a postal questionnaire.

Adverse effects—Wedefinedamajoradverseeffect as an
unplanned hospital admission or death during follow-
up.Wedefined aminor adverse effect as a change in one
ormore selected variables that aDelphi panel of general
practitioners considered serious enough to entail advis-
ing a change of treatment. See bmj.com.We also report
thedifferences in clinical and laboratory studymeasures,
participants’ reports of changing treatment because of
adverse effects, and, when appropriate, the results of
laboratory tests initiated by the practice. We used
questionnaire data at 3, 6, and 12 months, results of
blood tests taken up to and including those taken at the
12month nurse assessment, andmedical record data up
to 12 months.

Prescribing data—Wecalculated thenumberofdefined
daily doses of oral ibuprofen, other oralNSAIDs, rescue
analgesia (paracetamol or opioids), treatments for
dyspepsia, and respiratory and cardiovascular drugs
(except aspirin) prescribedwith standardised values. For
oral ibuprofen the defined daily dose is 1.2 g. For topical
NSAIDsandrubefacientswedefinedadailydose forone
knee as 1.5 g.

Sample size—To show equivalence, defined as 95%
confidence that difference in WOMAC score was less
than 10mmbetween oral and topical groups, we needed
275 participants in the randomised trial, and 368 in the
preference study. See bmj.com for further details.

Analysis—We analysed the two studies separately.
When appropriate we adjusted for baseline values using
regression models. For other analyses we used t tests,
differences in proportions, and rates with 95% con-
fidence intervals with corrections for small numbers.

RESULTS

Participant recruitment—We recruited 25 practices plus
two pilot practices of which one contributed to our
analyses. Participants in the other pilot also tookpart in a
nested qualitative study.9 Recruitment took place from
April 2003 to May 2005. Follow-up finished in May
2006. We approached 22 870 (89%) of the 26 866
potential participants identified. Of those eligible and
interested at the end of the first assessment, 585/745
(79%) eventually joined the study; 282 joined the
randomised trial and 303 the preference study.

Baseline characteristics—Participants’ mean age was
64 years (SD 8.5) and median 64 years (range 50-89).
Participants in the topical group in the preference study,
were older and of lower social class than those in the
controlled trial. The remainder of participants’ main
baseline characteristics were broadly similar across all
four groups. Participants in the preference study
generally expected their chosen medication to be
effective or very effective. More participants in the
preference study who chose to use oral NSAIDs had at
least moderately troublesome pain in one or more
additional body area (difference topical minus oral 11%
(95% confidence interval −21% to −1%).
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Follow-up—We obtained at least an 83% response to
follow-up questionnaires, nurse assessment, and blood
test data at 12months.We obtained at least 55% of these
data at 24 months (82% of those eligible for a 24 month
follow-up). See bmj.com.
Primary outcome—WOMAC scores changed little

between baseline and the 12 month follow-up. For the
global scores these were −0.5 (SD 17) in the oral group
and 1.1 (SD 17) in the topical group in the randomised
trial and 0.1 (SD 18) and 1.1 (SD17), respectively, in the
preference study. Only for pain at 24 months in the
randomised trial did the limits of the confidence intervals
for thedifferencebetweenoral and topicalgroupsexceed
our predefined limits for equivalence. For theWOMAC
pain scores in the randomised trial 24 month and end of
study analyses, there was a difference of borderline
significance in favour of oral medication (table).
Adverse effects—We found no differences in major

adverse effects. There were two deaths before the end of
follow-up, both in the topical group in the preference
study.Oneparticipant in theoral group in thepreference
study had anupper gastrointestinal haemorrhage during
a planned admission to hospital. The only difference in
definedminor adverse effectswas that fewer participants
in the topical group in the randomised trial had a
respiratory adverse effect −9% (−17% to −2%). The only
significantmeandifference inour clinical and laboratory
measurements was in the randomised trial, where the
change in creatinine concentrations at 12 months in the
topical group was more favourable by 3.7 µmol/l
(0.9 µmol/l to 6.5 µmol/l). See bmj.com.
Secondary outcomes—We found no significant differ-

ences in the overall proportion with chronic pain grade
III or IV at any time point or in the SF-36 physical
component scores. There were some differences in the
disability component of the chronic pain grade at three
months and in the end of study analyses in the
randomised trial. Those in the oral group had slightly
less pain related disability at threemonths and in the end
of studyanalysisbutnotat 12months.Afterwecorrected

forbaselinedifferences therewas adifference in the odds
of having chronic pain grade III or IV at three months
and in the endof study assessment, but not at 12months,
favouring the oral group. See bmj.com.

Adherence with treatment route—There were no sig-
nificant differences in the proportions in either study
who reported in the 12 month questionnaire that they
had changed treatment. In the randomised trial this
apparent similarity masks important differences: 11%
(95% confidence interval 2% to 20%)more of the topical
group reported changing treatment because of inade-
quate pain relief and 10% (5% to 16%) more of the oral
group reported changing treatment because of adverse
effects. This was not seen in the preference study. Only
5% of those randomised to the oral group, and nobody
who chose oral treatment, had any prescriptions for
topical NSAIDs. More of the topical group had
prescriptions for oral NSAIDs (37% in the randomised
trial and 26% in the preference study). In the preference
study, however, more of the oral groupwere prescribed
“rescue medication”; this difference approaches signifi-
cance (−14%, −26% to 0.4%).

DISCUSSION

Main findings

We found that advising patients to use either oral or
topical NSAIDs produced equivalent clinical outcomes
for knee pain over one year in both studies. Only for the
pain subscale in the randomised trial at 24 months did
limits of the confidence interval breech our definition of
equivalence; this may be because of small numbers.
There were no differences in the secondary patient
centred outcomes except for suggestions, in the rando-
mised trial, that those in the topical group were more
likely to have more severe overall pain and disability as
measured by the chronic pain grade at threemonths and
in the end of study analysis adjusted for the baseline
values, and that more people in the topical group
stopped treatment because it was ineffective.

Meandifference (95%CI fordifference) in change inWOMAC* frombaseline, for topicalminusoral treatmentwithNSAIDs for knee

pain in elderly people (adjusted by regression for baseline values)

3 months 6 months 12 months 24 months End of study†

Randomised trial

No in oral/topical group‡ 133/129 128/121 125/121 80/87 139/132

Pain −2 (−6 to 2) 1 (−3 to 5) 1 (−4 to 6) 6 (0 to 12) 5 (0 to 9)

Stiffness −3 (−8 to 2) −4 (−9 to 1) 0 (−6 to 5) −1 (−8 to 6) −2 (−7 to 4)

Difficulty −2 (−5 to 2) 1 (−3 to 5) 3 (−2 to 7) 5 (−1 to 10) 3 (−2 to 7)

Global −2 (−5 to 2) 0 (−3 to 4) 2 (−2 to 6) 4 (−1 to 10) 3 (−1 to 7)

Preference study

No in oral/topical group‡ 71/198 66/194 70/184 65/162 75/209

Pain −2 (−7 to 3) −2 (−7 to 3) −1 (−7 to 4) 0 (−6 to 6) −1 (−7 to 5)

Stiffness 0 (−6 to 6) −3 (−9 to 3) −2 (−8 to 4) −2 (−9 to 5) −3 (−9 to 3)

Difficulty 2 (−3 to 6) 3 (−2 to 7) 2 (−3 to 7) 1 (−5 to 7) 1 (−4 to 6)

Global 1 (−3 to 5) 1 (−3 to 5) 1 (−4 to 6) 0 (−6 to 6) 0 (−5 to 5)

*Each WOMAC score has potential range of 0-100; 0=no symptoms, 100=maximum symptoms. Positive differences favour oral treatment.

†End of study value is last value carried forward or 24 month follow-up.

‡No of analysable WOMAC questionnaires.
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Although we found no differences in the overall
numbershavingmajorordefinedminoradverseeffects
in either study, in the randomised trial we found an
excess of respiratory adverse effects and a less
favourable change in creatinine concentration in the
oral group. These may be chance findings caused by
multiple comparisons or they may represent real
differences. The size of these differences could be
clinically important; 9%more in the oral group had an
adverse respiratory effect that could justify stopping
NSAIDs. At a population level, a difference in
creatinine of 3.7 µmol/l might have important health
consequences. Participants’ reports in the randomised
study showed that 11% of those in the oral group
stopped taking NSAIDs because of adverse effects.
Our data suggest that in the randomised trial oral
NSAIDs caused more adverse effects. These differ-
ences were not seen in the preference study, even
though the differences in daily doses of oral NSAIDs
prescribed between the oral and topical groups were
much greater than in the trial. Possibly participants
who chose oral treatment did so because of previous
experience and so were more likely to tolerate adverse
effects.

Preferences

Participants who wanted a choice predominantly
selected topical rather than oral treatment, although
those with more severe or widespread pain chose oral
rather than topical treatment. Those who chose topical
treatment tended to be older and of lower social class
than those in the other three groups.
Those who chose oral NSAIDs seemed to be more

tolerant of their adverse effects than those randomly
allocated to theoral group,even though theoral group in
the preference study took substantially more oral
NSAIDs.

Applicability to routine practice

Our results are relevant to the management of knee
pain in primary care. All our participants were
receiving care from their general practitioner for knee
pain, and their general practitioner would still have
considered prescribing NSAIDs if the study were not
taking place. Further, as the choice of treatment in
routine practice is not random but is affected by
preferences of the clinician and patient, the preference

study arm increases the relevance of our findings to
routine practice.
Our participants may differ from typical patients

presenting in general practice in two important areas.
Firstly, our resultsmay not be directly applicable to the
very elderly. Secondly, although most participants
were identified because they had usedNSAIDs, nearly
half (763/1691, 45%)of thoseweassessedweredeemed
ineligible because they failed our safety criteria. The
selection procedure may have produced a study
population with a comparatively low risk of adverse
effects related to NSAID use. Our results may not
thereforebedirectly applicable to thosewhohavemost
to gain from avoiding the toxicity of oral NSAIDs. The
counter-argument is that in very elderly people and
thosewhowould fail our safety criteria the risksof using
oral NSAIDs are always too great.

Statistical power

We had ample power for our primary effectiveness
analyses at 12months. The conclusions for 24months,
however, are weaker, particularly in the randomised
trial, because of the smaller numbers available for
follow-up.

Potential for bias

We did not attempt to blind the participants or
practices, but this might have introduced bias in the
questionnaires. The measurements taken by the
research nurses and the data from medical records
should be less prone to bias.

Use of prescribed medication

The amount of NSAID consumed in this trial was lower
than in many controlled trials, thus, the clinical effects
and rates of adverse effects observed in some other trials
may overestimate what happens when these drugs are
used in routine practice. The pattern of drug use we
observed is more likely to be representative of how
NSAIDsareprescribed in routinepractice.Onecaveat is
thatwewerenot able tomeasure theuseof topical or oral
NSAIDspurchased over the counter, nor to estimate the
proportion of prescribed medication the participants
actually used.

Meaning of the study

What is clear is that the outcome for knee pain at one
year is equivalent,whetherpatients are initially advised
to use oral or topical treatment. This is a consistent
finding in both the randomised trial and the preference
study.Wecannot use these data to conclude that advice
to use either preparation is superior to paracetamol,
placebo, or no treatment. Indeed, the absence of clear
change in WOMAC scores between baseline and
follow-up, in both arms of either study, is consistent
with several hypotheses including the notion that
neither preparation is particularly effective. Advice to
use topical NSAIDs might, however, be a useful
alternative to advice to use oral NSAIDs for knee
pain in older people

WHAT IS ALREADY KNOWN ON THIS TOPIC

Oral and topical non-steroidal anti-inflammatory drugs
(NSAIDs) have short term beneficial effects for people with
osteoarthritis

Oral NSAIDs have a high incidence of adverse effects

WHAT THIS STUDY ADDS

Advice to use oral or topical NSAIDs has an equivalent effect
on knee pain in the long term

Topical NSAIDs may be a useful alternative to oral NSAIDs
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Influences on older people’s decision making regarding
choice of topical or oral NSAIDs for knee pain: qualitative
study

Dawn Carnes,1 Yasir Anwer,1 Martin Underwood,1 Geoff Harding,2 Suzanne Parsons,1 on behalf of the TOIB
study team

ABSTRACT

Objective To explore the factors that influence older

people’s decision making regarding use of topical or oral

ibuprofen for their knee pain.

Design Qualitative interview study nested within a

randomised controlled trial and a patient preference study

thatcomparedadvicetouseoralor topicalnon-steroidalanti-

inflammatory drugs (NSAIDs) for knee pain in older people.

Setting 11 general practices.

Participants 30 people aged ≥50 with knee pain.

Results Participants’ decision making was influenced by

their perceptions of the associated risk of adverse effects,

presence of other illness, nature of their pain, advice

received, and practicality. Although participants’

understanding of how the medications worked was

sometimes poor, their decision making about the use of

NSAIDs seemed logical and appropriate. Participants’

model for treatment was to use topical NSAIDs for mild,

local, and transient pain and oral NSAIDs for moderate to

severe, generalised, and constant pain (in the absence of

other more serious illness or risk of adverse effects).

Participants showedmarked tolerance and normalisation

of adverse effects.

Conclusion Participants had clear ideas about the

appropriate use of oral and topical NSAIDs. Taking such

views into account when prescribing may improve

adherence, judgment of efficacy, and the doctor-patient

relationship. Toleranceandnormalisationofadverseeffects

in these patients indicate that closer monitoring of older

people who use NSAIDs might be needed.

INTRODUCTION

In a randomised controlled trial and parallel patient
preference study we found that advice to, or the
decision to, preferentially use topical or oral NSAIDs
for knee pain had equivalent effects on the pain.1-3 To
help set the results of that study in context we
conducted a nested qualitative study to examine what
influenced participants’ decisions about taking part in
the study and their use of topical or oral ibuprofen for
their knee pain.

METHOD

Details of our methods and the clinical results are
available elsewhere.1-3 Participants for the qualitative
study came from 11 practices across the UK.
Rationale behind the decisions—We explored the

rationale behind patients’ decisions to take part in the
preference study or the randomised trial and, for those
in the preference study, their decisions to choose
topical or oral medication. We conducted telephone
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