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As the Government of Canada’s health research investment agency,  
the Canadian Institutes of Health Research (CIHR) enables the creation  
of evidence-based knowledge and its transformation into improved 
treatments, prevention and diagnoses, new products and services,  
and a stronger, patient-oriented health care system. Composed of  
13 internationally recognized Institutes, CIHR supports health researchers  
and trainees across Canada. www.cihr-irsc.gc.ca



INTRODUCTIONI
“Too often, we think of innovations in health care solely 
in terms of developing new preventive, diagnostic and 
treatment interventions for health, and forget that the 
synthesis, dissemination and integration of these new 
tools into care require an equal amount of creativity  
and ingenuity – of innovation.” CIHR President Dr. Alain Beaudet

WELCOME TO  
THE FIrST ISSuE  
OF Show me  
the evidence
For more than a decade, the Canadian Institutes of Health Research (CIHR) has  
supported some of the best and brightest health researchers in the world in their 
quest to improve the health and well-being of Canadians through research.

But their discoveries and research findings do not become innovations until they 
are actually applied. Research results need to be integrated into clinical practice. 
They need to form the basis of effective and efficient health policies and programs. 
They need to be translated into new services and products to prevent, diagnose  
and treat disease.

Knowledge translation (KT) is the process by which this happens. There are many 
paths to effective KT. This publication is one of them.

Show me the Evidence was conceived as a way of showcasing some of the high-quality 
and relevant research supported by CIHR. Canada faces a number of key health  
and health system challenges, challenges that CIHR has responded to by setting 
research priorities for the organization and health research across the country.  
In all, there are five priorities:

• Enhance patient-oriented care and improve clinical results through scientific 
and technological innovations.

• Support a high-quality, accessible and sustainable health care system.

• Reduce health inequities of Aboriginal peoples and other vulnerable populations.

• Prepare for and respond to existing and emerging global threats to health.

• Promote health and reduce the burden of chronic disease and mental illness.

The first issue of Show me the Evidence will address one of these priorities,  
presenting a range of stories about important research findings and how they  
are having an impact.

This premier issue presents three stories about initiatives that have the potential  
to improve the delivery of health services to Canadians:

• the benefits of integrating pharmacists into primary health care teams  
for elderly patients and others who take several different prescription drugs;

• the role of research evidence in prompting treatment changes in obstetric  
medicine; and

• a standardized test for diagnosing and monitoring the progress of osteoarthritis 
in hips and knees.

All of these stories focus on different patient groups and different aspects of  
health care delivery. Yet they share a patient-centric focus that has resulted in real 
and tangible improvements to the care provided to Canadians.

CIHR-funded research and researchers have delivered:

•  BETTEr CarE
•  EarLIEr DIagNOSIS
•  IMprOVED quaLITY OF LIFE
•  COST SaVINgS

We hope you enjoy this first issue of Show me the Evidence. We look forward to  
presenting many more stories of Canadian health research in action.
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THE EVIDENCE: IMprOVED quaLITY OF LIFE

THE STuDY IDENTIFIED prOBLEMS IN aN INCrEDIBLE 93% OF CaSES 
STuDIED, Or NEarLY 4,000 Drug-rELaTED prOBLEMS OVEraLL.  
THE STuDY CaugHT aND aVErTED aDVErSE Drug rEaCTIONS FOr  
241 paTIENTS.

Seventy-one-year-old Rhoda 
Malone (a pseudonym) was 
experiencing dizziness, fatigue 
and swollen ankles when a 
pharmacist working with 
McMaster University pharmacy 
professor Lisa Dolovich took  
a look at her medications.
Diagnosed with low blood pressure, Malone was 
having an adverse drug reaction as a result of the two 
drugs she had been prescribed to treat the problem. 
Once the pharmacist worked with Malone’s doctor to 
lower the dose of one drug (metoprolol) and switch 
from one kind of medication used to control blood 
pressure (a calcium channel blocker) to a different 
kind of medication (a diuretic), Malone started feeling 
better. Her dizziness disappeared, her energy 
improved and the swelling in her ankles went down.

Because of the pharmacist’s knowledge of drug 
interactions and teamwork with Malone’s doctor,  
she was saved from a fall or another potentially 
serious effect resulting from the drug interaction  
and adverse effects.

Thanks to the study that Dolovich was working on 
when her team examined Malone, thousands of 
seniors in Ontario, Saskatchewan and Alberta are 
getting the same benefits from having a pharmacist 
as part of their health care team right in their doctor’s 
office or clinic.

Dolovich, an associate professor at McMaster 
University in Hamilton, Ontario, and a scientist and 
associate director with the Centre for Evaluation  
of Medicines at St. Joseph’s Healthcare in Hamilton, 
studied seven pharmacists working with 70 doctors  
at family practices in Ontario to see how they  
affected prescribing and medication practices among 
14,000 patients.

The two-year project, named IMPACT (Integrating 
Family Medicine and Pharmacy to Advance Primary 
Care Therapeutics), led to 1,554 patients being referred 
to a pharmacist for a comprehensive assessment.  
The pharmacists identified at least one drug-related 
issue in 93% of the patients, finding 3,974 drug-related 
problems in total. Those problems included adverse 
drug reactions in 241 patients (26.5%) and 315 adverse 
drug reactions or potential reactions in total.

The research is particularly important because people 
aged 75 and over take an average of six to eight 
medications every day. The potential for adverse drug 
reactions increases with every medication they add  
to their regimen, since drug interactions account for 
15–20% of those adverse events.

Working closely with pharmacists enabled the doctors 
participating in the IMPACT study to correct the 
problems and prevent serious adverse reactions in the 
seniors. The project also provided the evidence for 
placing pharmacists on family health care teams, 
something Ontario, Saskatchewan and Alberta have 
all done on the basis of Dolovich’s work.3

“You can find research going back about 20 to 25 years 
ago where some pharmacists were doing this,” says 
Derek Jorgenson, an assistant professor of pharmacy 
at the University of Saskatchewan. “But it was  
never studied on a large scale, using quality research 
methods.”

Once Dolovich’s work was published (13 studies 
emerged from the IMPACT project), Jorgenson stopped 
being the only pharmacist in Saskatchewan  
working in a primary health care setting. He used  
the McMaster research to help persuade the province 
to pay 25 pharmacists to work on health care teams.  
“I wouldn’t say IMPACT is the only reason this model 
has expanded, but it’s been a big reason why health 
ministries around the country have bought into it 
and supported it,” Jorgenson said.

SHOW ME THE EVIDENCE

aT a gLaNCE

BaD Drug rEaCTIONS  
JEOparDIZE  
paTIENT SaFETY
Pharmacists on health care teams reduce adverse drug events 
and improve health and safety of seniors

WHO: Dr. LISa DOLOVICH, FaCuLTY OF MEDICINE, MCMaSTEr uNIVErSITY
ISSuE: 51.5% OF aLL EMErgENCY DEparTMENT VISITS EaCH YEar arE DuE 
TO aDVErSE rEaCTIONS TO MEDICaTIONS IN aDuLTS agED 50 aND OVEr, 
aCCOrDINg TO a STuDY BY THE uS SuBSTaNCE aBuSE aND MENTaL 
HEaLTH SErVICES aDMINISTraTION. aMONg SENIOrS, 62% arE ON 5  
Or MOrE DrugS, WHILE aLMOST 30% agED 85 Or OLDEr arE TaKINg  
10 Or MOrE DrugS DaILY.1

rESEarCH: Dr. DOLOVICH’S STuDY, a TWO-YEar prOJECT NaMED IMpaCT 
(INTEgraTINg FaMILY MEDICINE aND pHarMaCY TO aDVaNCE prIMarY 
CarE THErapEuTICS), INVOLVED 1,554 paTIENTS BEINg rEFErrED TO a 
pHarMaCIST FOr a COMprEHENSIVE aSSESSMENT OF THEIr prESCrIBED 
MEDICaTIONS.2

IMpaCT: THE STuDY CaugHT aND aVErTED aDVErSE Drug rEaCTIONS  
FOr 241 paTIENTS. THE rESEarCH HaS aLSO BEEN uSED aS EVIDENCE TO 
SuppOrT NEW pHarMaCIST pOSITIONS IN FaMILY MEDICINE TEaMS IN 
ONTarIO aND SaSKaTCHEWaN.
SOurCES: INTEgraTINg FaMILY MEDICINE aND pHarMaCY TO aDVaNCE 
prIMarY CarE THErapEuTICS. cLinicAL PhARmAcoLoGY And 
theRAPeUticS. 2008; 83 NO.6: 913–17.
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Ontario took note. Dolovich’s work provided the 
evidence that was needed to include pharmacists on 
health care teams. When new proposals now come  
to the Ontario Ministry of Health and Long-Term Care, 
“we want to make sure pharmacists are included  
in the design,” says Mary Fleming, director of the 
Ministry’s Family Health Teams unit. “Right now we 
have 170 teams in various stages of implementation,” 
she said. Most have pharmacists on them,4 including 
those that participated in the IMPACT study.

The research also changed the way medical students 
at McMaster are trained. Their professors now  
teach doctors to encourage patients to contact  
them about any side effects they experience from 
medication, and to discuss with patients ways  
to improve the way they take medication by using 
organizers, reminders and other tools.

“In Ontario, it’s moved from evidence to 
implementation,” says Dolovich. In Rhoda Malone’s 
case, the intervention of a pharmacist not only 
prevented a serious adverse event from occurring as  
a result of her medication, it also improved her overall 
quality of life. During the assessment, the pharmacist 
answered Malone’s questions about whether she 
would become too dependent on over-the-counter 
pain relievers if she took them at night. The pharmacist 
let Malone know it was okay to take acetaminophen at 
bedtime for pain, which helped her sleep and improved 
her overall quality of life. That experience is consistent 
with Dolovich’s subsequent research, which has 
shown that pharmacists working in these family 
health care settings improve not only medication 
management, but also monitoring for chronic 
diseases, and blood pressure and cholesterol control.

Overall, Dolovich’s research has provided evidence  
for the increased involvement of pharmacists on 
health care teams and community intervention 
programs as a way of improving health outcomes  
for seniors in Canada.

The costs of preventable, medication-related incidents 
and deaths in seniors alone are estimated at $11 billion 
annually in Canada.5 Given that family doctors  
are hard-pressed to keep up with the adverse events 
associated with new medications and most are not 
trained to identify drug interactions, a team approach 
that allows them to work closely with pharmacists  
in their practices seems a cost-efficient and effective 
change whose worth is demonstrated by this 
groundbreaking research.

1 http://www.cihi.ca/CIHI-ext-portal/pdf/internet/SENIORS_DRUG_INFO_EN.

2 Pharmacist’s identity development within multidisciplinary primary 
health care teams in Ontario; qualitative results from the IMPACT project. 
Res Social Adm Pharm. 2009 Dec;5(4):319–26. Epub 2009 Apr 25.

3 Ontario began including pharmacists on teams in 2004, Alberta in 2006 
and Saskatchewan in 2008.

4 As of August 2010, the number of Family Health Teams totals 200.

5 http://www.healthcouncilcanada.ca/docs/rpts/2009/HCC_NPS_
StatusReport_web.pdf.

increased 
involvement of 

pharmacists
for further reading:

iMPACT website: www.impactteam.info/impactHome.php

CIHR Research Profiles – Pharmacy Practice and Medicine:  
www.cihr-irsc.gc.ca/e/43748.html

Ontario Ministry of Health and Long-Term Care Family Health Teams:  
www.health.gov.on.ca/transformation/fht/fht_mn.html

THE EVIDENCE: COST SaVINgS

THE COSTS OF prEVENTaBLE,  
MEDICaTION-rELaTED INCIDENTS  
aND DEaTHS IN SENIOrS aLONE  
arE ESTIMaTED aT $11 BILLION  
aNNuaLLY IN CaNaDa.
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THE EVIDENCE: BETTEr CarE

IN rESpONSE TO Dr. FraSEr’S FINDINgS, THE aMErICaN COLLEgE OF 
OBSTETrICIaNS aND gYNECOLOgISTS ISSuED a STaTEMENT SaYINg aI  
IS NO LONgEr a rECOMMENDED prOCEDurE FOr MECONIuM-STaINED 
aMNIOTIC FLuID. Dr. FraSEr’S WOrK aNSWErED a VErY IMpOrTaNT 
quESTION aND HaS LED TO a CHaNgE OF praCTICE IN MaNY pLaCES 
WOrLDWIDE.

Sometimes, advances in health 
care come not from newly 
developed treatments or 
technologies, but from finding 
out that a common procedure 
isn’t as effective as once believed.
This is what happened when Dr. William D. Fraser 
began investigating the effectiveness of a treatment 
called amnioinfusion (AI). Amnioinfusion is a 
procedure used on certain women about to give birth 
to remove meconium from their amniotic fluid. 
Meconium is the earliest stool produced by an infant 
and is typically expelled shortly after birth.

When women have meconium in their amniotic fluid, 
meconium aspiration syndrome (MAS) can result. MAS, 
a life-threatening condition, occurs when amniotic 
fluid contaminated with meconium is inhaled by an 
infant either before or during birth. Meconium in  
the airway can lead to airway obstruction, lung or 
cardiovascular dysfunction, hypoxia (lack of oxygen), 
pneumonia or neurological effects.

“We know that babies normally practise breathing in 
utero. They’re not breathing air but they’re doing 
respiratory movements where fluid is moved up and 
down the airways. There is the potential for meconium 
to enter the airway before the baby takes its first 
breath,” Dr. Fraser said. Dr. Fraser is an obstetrician 
and professor as well as Chair of the Department of 
Obstetrics and Gynecology at the University  
of Montreal.

Meconium is found in amniotic fluid in up to 22%  
of all deliveries.1 MAS occurs in anywhere from 2%  
to a third of these.2 AI is an intervention in which 
physicians infuse sterile fluid into the amniotic fluid 
surrounding the near-term infant in an attempt to 
dilute the concentration of meconium. The idea is that 
a diluted meconium would affect the infant’s lungs 
less severely. It was a routinely used treatment in 
clinics around the world for the prevention of MAS in 
at-risk women.

However, “AI presents a potential risk to the mother. 
The technique involves the transfer of significant 
quantities of fluid through a catheter into the uterine 
cavity during labour,” Dr. Fraser said. With the 
introduction of the fluid comes a possible increase in 
pressure within the amniotic cavity which could 
occasionally lead to a severe adverse event – amniotic 
fluid embolism, a potentially fatal condition for  
the mother.

And in Latin America and other parts of the world, the 
presence of meconium in the amniotic fluid was a 
leading cause of Caesarean sections – a procedure in 
its own right that puts mothers at increased risk of 
infection and other complications.

Back in the late 1990s, Dr. Fraser became aware that 
AI for the prevention of MAS lacked good quality 
studies proving its effectiveness. There were some 
studies that said it helped, but others that said it 
wasn’t beneficial. But these studies tended to be small 
and didn’t have the statistical weight to prove its 
effectiveness one way or another. The question was 
whether the procedure was truly beneficial, or 
whether it was adding an additional risk to mothers 
and their infants.

“Yet, at the time, the technique had been adopted  
by practitioners worldwide in an attempt to prevent 
MAS,” he said.
 

doctors divided 

According to Dr. Thomas Wiswell, prior to Dr. Fraser’s 
study, practitioners were divided as to whether or not 
they thought AI was an effective approach.

“I’d work in one hospital one day and they’d say they 
never do AI because they believed the literature  
did not support it. The next day I’d be at a different 
hospital and all the obstetricians performed AI 
because they thought it was a good approach. It showed 
the divergence of opinions back in the 1990s,” he said.

Dr. Wiswell is a professor of pediatrics at the University 
of Florida and also works as a newborn intensivist at 
Florida Hospital for Children in Orlando. There were 
no good, large studies proving its usefulness one way 
or the other, he said.

To solve this dilemma, Dr. Fraser launched a study in 
2003 to determine whether or not AI was effective  
in the treatment of MAS. In order to get the statistical 
numbers needed, the study included 1,800 women from 
56 centres in 13 countries who had meconium-stained 
amniotic fluid. That many countries needed to be 
included in order to get large enough numbers to be 
meaningful statistically, Dr. Fraser said.

Centres in Europe, South America, South Africa,  
the United States and Canada participated, making 
it a truly international effort. Results from the  
study were published in the prestigious New England 
Journal of Medicine in 2005, and demonstrated that  
AI is not effective in preventing MAS.

The study showed that cases with meconium in  
the amniotic fluid are equally likely to develop MAS 
regardless of whether AI is performed.

SHOW ME THE EVIDENCE

aT a gLaNCE

OBSTETrICS STuDY 
LEaDS TO CHaNgES 
IN praCTICE aND 
guIDELINES
Researcher studies a common procedure, finds it is not effective

WHO: Dr. WILLIaM D. FraSEr, uNIVErSITY OF MONTrEaL
ISSuE: MECONIuM aSpIraTION SYNDrOME (MaS) IS a LIFE-THrEaTENINg 
COMpLICaTION IN LaTE-TErM prEgNaNCIES. aMNIOINFuSION IS a  
WIDELY uSED TrEaTMENT TO prEVENT MaS; HOWEVEr, EVIDENCE OF  
ITS EFFECTIVENESS WaS LIMITED.
rESEarCH: a CIHr-FuNDED STuDY BY Dr. FraSEr LauNCHED IN 2003 
INCLuDED 1,800 WOMEN FrOM 56 CENTrES IN 13 COuNTrIES WHO HaD 
MECONIuM-STaINED aMNIOTIC FLuID.
IMpaCT: aS a rESuLT OF Dr. FraSEr’S rESEarCH, MuLTIpLE MEDICaL 
aSSOCIaTIONS arOuND THE WOrLD CHaNgED THEIr guIDELINES FOr 
prEVENTION OF MECONIuM aSpIraTION SYNDrOME.
SOurCES: aMNIOINFuSION FOr THE prEVENTION OF THE MECONIuM 
aSpIraTION SYNDrOME. n enGL J med. 2005; SEp 1;353(9): 909–17.
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CHANGES
Within three years of the study being published, 
multiple medical associations around the world 
changed their guidelines, recommending that AI no 
longer be used as a way to prevent MAS. Among the 
first to change their guidelines were the American 
Academy of Pediatrics, the Neonatal Resuscitation 
Program, and the Society of Obstetricians and 
Gynaecologists of Canada.

Dr. Wiswell notes that after Dr. Fraser’s study came 
out, the American College of Obstetricians and 
Gynecologists issued a statement saying AI is no 
longer a recommended procedure for meconium-
stained amniotic fluid.3

“The authors commented that this trial really answered 
the question,” Dr. Wiswell said. Dr. Fraser’s work 
answered a very important question and has led to  
a change of practice in many places worldwide.

However, there is one caveat to the findings. Dr. Fraser 
points out that the study was performed in centres 
where electronic fetal heart rate monitoring (EFHRM) 
technology was used. EFHRM is used to monitor an 
infant’s heart rate and can be an indicator of changes 
in oxygen status. The study clearly showed AI does 
not offer any advantage in centres where EFHRM is 
routinely used, but its role is still unclear in places 
where EFHRM is not available.

In fact, in some parts of the world where this 
monitoring device is not available, there may still be  
a role for AI. This is an area that still needs research, 
he said.

The effects of this Canadian-led study were felt 
internationally. The research had the effect that a 
treatment that was not only ineffective but had  
rare, albeit serious complications ended up being 
removed from practice.

CaNaDIaN NEONaTaL NETWOrK
Dr. Fraser’s work is part oF a broaDer research 
eFFort in canaDa to improve the care oF newborns. 
cihr FunDing helps support the canaDian neonatal 
network. to reDuce costs anD improve care, 
network members share inFormation about the type 
oF care given anD the outcomes oF treatment. the 
network links 27 neonatal intensive care units 
across canaDa. new anD signiFicant FinDings have 
resulteD From the network’s Database. For instance, 
all newborns are routinely screeneD For a conDition 
that can cause blinDness, known as retinopathy oF 
prematurity. inFormation collecteD by the network 
has helpeD Determine when screening is necessary,  
a change that will reDuce costs by more than  
$1 million per year.4

SHOW ME THE EVIDENCE

STaNDarDIZED 
EXaMINaTIONS  
OF THE KNEE aND 
HIp HELp CaTCH  
OSTEOarTHrITIS 
EarLY
Detecting OA before it shows up on X-rays

aT a gLaNCE WHO: Dr. JOLaNDa CIBErE, uNIVErSITY OF BrITISH COLuMBIa
ISSuE: OSTEOarTHrITIS IS a CONDITION THaT TaKES YEarS TO DEVELOp, 
aND DIagNOSIS IS ONLY CONFIrMED WELL aFTEr pHYSICaL CHaNgES  
IN THE JOINTS CaN BE SEEN ON X-raYS.
rESEarCH: Dr. CIBErE STuDIED NuMErOuS KNEE EXaMINaTION METHODS 
aND CaME up WITH a STaNDarDIZED EXaM.
IMpaCT: THE NEW aND prOVEN METHODOLOgY STaNDarDIZINg 
EXaMINaTION OF THE KNEE DETECTS THE DISEaSE MuCH EarLIEr – BEFOrE 
IT SHOWS up ON X-raYS. THE NEW METHODOLOgY IS BEINg uSED IN 
SEVEraL MaJOr INTErNaTIONaL rESEarCH prOJECTS.
SOurCES: rELIaBILITY OF THE KNEE EXaMINaTION IN OSTEOarTHrITIS: 
EFFECT OF STaNDarDIZaTION. ARthRitiS RheUm. 2004; FEB; 50(2): 458–68.
aSSOCIaTION OF CLINICaL FINDINgS WITH prE-raDIOgrapHIC aND 
raDIOgrapHIC KNEE OSTEOarTHrITIS IN a pOpuLaTION-BaSED STuDY. 
ARthRitiS cARe ReS (HOBOKEN). 2010; DEC; 62(12):1691–8. EpuB 2010 JuL 27.

1 Intrapartum assessment of the postdate fetus. Am J Obstet Gynecol.  
1981; 141: 516–20.

2 http://www.umontreal.ca/medias/english/press_releases/2005-2006/
press_20050901.html.

3 Amnioinfusion does not prevent meconium aspiration syndrome.  
Obstet Gynecol. 2006; 108: 1053–5.

4 Evidence for changing guidelines for routine screening for retinopathy  
of prematurity. Arch Pediatr Adolesc Med. 2001; 155: 387–95.

for further reading:

Canada Research Chairs bio of Dr. Fraser: www.chairs-chaires.gc.ca/chairholders-
titulaires/profile-eng.aspx?profileID=982

Society of Obstetricians and Gynaecologists of Canada: www.sogc.org/

CIHR Research Profiles – Child and Youth Health: www.cihr-irsc.gc.ca/e/43090.html
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THE EVIDENCE: EarLIEr DIagNOSIS

THE gOLD STaNDarD FOr THE DIagNOSIS OF Oa WaS WHaT COuLD BE 
SEEN ON X-raYS. a NEW aND prOVEN METHODOLOgY STaNDarDIZINg 
EXaMINaTION OF THE KNEE DETECTS THE DISEaSE MuCH EarLIEr – 
BEFOrE IT EVEN SHOWS up ON X-raYS. Dr. CIBErE’S rESEarCH FOuND 
49% OF paTIENTS HaD EarLY Oa THaT DID NOT SHOW up ON X-raYS.

In the late 1990s when Dr. Jolanda 
Cibere was recruiting patients 
for a study of osteoarthritis (OA), 
she suspected that many  
people who applied had the 
disease. Unfortunately, they did 
not qualify for the study. Why? 
Because signs of their disease did 
not yet show up on X-rays. They 
had pain, stiffness and other 
symptoms, but at the time the 
gold standard for the diagnosis 
of OA was what could be seen  
on X-rays.
Osteoarthritis is a degenerative disease of the cartilage 
in the joints and is the most common form of arthritis. 
It can be a long-term consequence of mechanical 
injury to the joint. Other risk factors for OA include old 
age, heredity and obesity, and it can affect any joint in 
the body. Joints in the hips, knees, spine, feet and hands 
are all vulnerable. An estimated 10% of Canadians live 
with symptomatic OA,1 and the disease is the leading 
cause of knee replacements.2

While osteoarthritis is a condition that takes years to 
develop, diagnosis tends to be made after symptoms 
occur. Traditionally, diagnosis is confirmed well after 
physical changes in the joints can be seen on X-rays.

“If it were diagnosed earlier, strategies and treatments 
could be put in place that would potentially slow the 
progression of the disease, reduce disability, and 
reduce long-term costs associated with the disease,” 
said Dr. Cibere, a rheumatologist and assistant professor 
of medicine at the University of British Columbia.  
A 2005 survey in Ontario of over 1,200 people with hip 
and knee OA reports an average annual cost of $12,200, 
mainly in time lost from work and for unpaid, informal 
caregivers.3

Back in the 1990s when Dr. Cibere was working on 
that first study, she realized a lot of patients could get 
help earlier if relying on X-ray evidence was not the 
only means of defining the disease. And, that there 
would be value in studying patients early on to learn 
more about how the disease progresses, including 
why it progresses more quickly in some and takes its 
time in others.

“I became interested in early-stage disease at that 
point,” she said.

There was one problem: there was no standardized 
way of detecting the disease early. In fact, there  
were over 40 existing physical signs and techniques 
available to rheumatologists and researchers to help 
assess the knee, but there were questions about just 
how accurate and reliable these tests were and it was 
unclear which tests were most useful to diagnose the 
disease earlier.

The tools and techniques for examining knees for OA 
varied between centres and practitioners, and little 
work had been done to assess how well they worked. 
Dr. Cibere decided it was time to learn more about 
early-stage disease, find ways to better detect it, and 
see if it was possible to develop standardized testing 
with good scientific evidence behind it.

“The first thing I had to do is standardize how we 
examine the knee,” she said. This was not an easy task, 
but she launched a study to assess those forty-odd 
physical signs and techniques, and published her 
findings in 2004.4 The study highlighted which of the 
existing tests were the most helpful, and she came up 
with a process for using them in a standardized fashion. 
It also showed that a standardized examination for 
detecting the disease early on works.

“What we can say for sure is that certain findings from 
knee examination are highly predictive of early-stage 
disease,” Dr. Cibere said. Since then, the standardized 
knee exam has become a valuable tool and is used 
around the world. 

standardized examination used internationally

One researcher who is using the standardized protocol 
is Gayle Lester, PhD, project officer for the US National 
Institutes of Health Osteoarthritis Initiative (NIH-OAI). 
The NIH-OAI is a long-term, prospective, observational 
study of knee osteoarthritis which began in 2002. 
Over 5,000 people from eight countries who are at 
risk of developing OA are enrolled, and it is the largest 
project of its kind in the world. The researchers use 
the standardized knee examination as the key tool for 
assessing knee health.

If the standardized knee exam weren’t around, “we 
would’ve used something less complete. What this has 
helped us do is use one exam protocol that covers all 
aspects,” Dr. Lester said. The examination is relatively 
quick to perform, and can be carried out by nurses and 
clinical staff who have undergone training.

Michael Nevitt, PhD, principal investigator for the 
NIH-OAI, adds that, in general, existing exams “are 
difficult to standardize because they are based on  
the perceptions of individual clinicians on whether  
a physical finding is present. Dr. Cibere’s advice was 
instrumental in helping us decide which of the usual 
joint exams could be adequately standardized,” he 
said. Dr. Nevitt is an adjunct professor of epidemiology 
and biostatistics at the University of California, 
San Francisco.

Researchers in the United Kingdom are also using the 
standardized examination. In 2008, Dr. Cibere was 
contacted by Lyndsey Goulston, a rheumatology 
research physiotherapist at the Southampton General 
Hospital. Goulston was interested in the possibility  
of adapting the standardized knee exam for a large, 
long-term population study.

Called the Chingford Study, the project is a prospective 
population-based longitudinal study that is following 
a cohort of women over a 20-year period and tracking 
trends in health. As part of the study, participants  
are seen annually to determine risk factors for 
osteoarthritis and osteoporosis. The Chingford Study 
began in 1989 and examination protocols for the knee 
were needed for a 20-year follow-up.

“The 20-year follow-up would involve myself 
performing physical knee and hip examinations on 
each of the remaining women in the cohort. I asked 
Dr. Cibere if she would share her standard operating 
protocols for the knee and hip examinations ... She 
very kindly obliged and emailed me descriptions of 
the knee and hip examinations used in her papers,” 
Goulston said. The Chingford group is using the 
examination strictly as a research tool, and Dr. Cibere 
helped adapt it so non-physicians could perform  
the exams.

standardized hip examination

Dr. Cibere’s research into OA doesn’t stop there. She 
went beyond the knees and developed a standardized 
hip examination for determining early OA in the  
hip joints. This work was published in 2008 and is 
also being used as a research tool.5 In fact, the 
Chingford Study research group is also using the 
standardized hip examination.

In addition, Dr. Cibere has been involved in studies  
of pain related to OA, population patterns and trends 
of OA, knee mechanics, and more. Plus, beyond  
the realm of research labs, Dr. Cibere’s group has 
developed short educational videos available  
to health care workers. They demonstrate how to 
perform standardized knee examinations.

But there are always more steps in research. “We don’t 
just want to diagnose people earlier, we want to be 
able to figure out who is at risk of getting worse, who 
is at risk of progressing,” she said. Standardized 
testing is helping researchers find answers to these 
questions.

1 http://www.phac-aspc.gc.ca/publicat/ac/ac_2e-eng.php.

2 http://www.cihi.ca/CIHI-ext-ortal/internet/en/Document/types+of+care/
specialized+services/joint+replacements/STATS_CJRR_2010_FIG1.

3 The economic burden of disabling hip and knee osteoarthritis (OA)  
from the perspective of individuals living with this condition. 
Rheumatology. 2005; l44: 1531–7. http://rheumatology.oxfordjournals.org/
content/44/12/1531.full.pdf.

4 Reliability of the knee examination in osteoarthritis: effect of 
standardization. Arthritis Rheum. 2004; Feb; 50(2): 458–68.

5 Reliability of the hip examination in osteoarthritis: effect of 
standardization. Arthritis Rheum. 2008 Mar 15; 59(3):373–81.

early 
detection

“If it were diagnosed earlier, strategies and treatments 
could be put in place that would potentially slow the 
progression of the disease, reduce disability, and reduce 
long-term costs associated with the disease”

for further reading:

Dr. Cibere demonstrating standardized knee exam: www.youtube.com/
watch?v=kCBu3Y7pbuQ

Arthritis Research Centre of Canada: www.arthritisresearch.ca/

CIHR Research Profiles – Arthritis Research: www.cihr-irsc.gc.ca/e/40065.html

NIH Osteoarthritis Initiative: www.niams.nih.gov/Funding/Funded_Research/
Osteoarthritis_Initiative/
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FuTurE paTIENT-OrIENTED rESEarCH INITIaTIVES
improving patient-orienteD care is an important 
priority For cihr. the organization has recently 
launcheD a number oF major initiatives to increase 
investment in this area. cihr roaDmap signature 
initiatives will help cihr allocate its resources to 
make the strongest possible impact on health  
anD health care – toDay, tomorrow anD well into 
the Future.

CIHr INITIaTIVE ON COMMuNITY-BaSED prIMarY  
HEaLTH CarE
community-baseD primary health care is a 
cornerstone oF gooD health. it is the care canaDians 
receive From their Family Doctors, nurses at the 
neighbourhooD clinic, pharmacists, social workers, 
Dieticians anD many other health proFessionals.  
an eFFective primary care system proviDes patient-
centreD treatment that is both high-quality anD 
cost-eFFective. cihr has iDentiFieD community-baseD 
primary health care as an area in which canaDa  
can improve.

this initiative will make strategic investments in 
community-baseD primary health care research  
anD the translation oF research knowleDge into 
practice anD policy.

CIHr INITIaTIVE ON pErSONaLIZED MEDICINE
meDical treatment is not a one-size-Fits-all 
proposition. Drugs that help one patient may be 
ineFFective or even harmFul For another. emerging 
technologies in genomics, nanotechnology, 
molecular Diagnostics anD imaging are making  
it possible to personalize or “stratiFy” treatment 
to improve health outcomes.

this initiative aims to capitalize on the strengths  
oF canaDian health researchers in iDentiFying 
Disease-relateD genes anD biomarkers anD in 
translational research in orDer to integrate 
eviDenceD-baseD meDicine anD precision Diagnostics 
into clinical practice.

Drug SaFETY aND EFFECTIVENESS NETWOrK (DSEN)
cihr anD health canaDa have collaborateD to 
establish Dsen, a network DeDicateD to post-market 
Drug research. Dsen will help to improve patient care 
by increasing canaDa’s capacity to stuDy the saFety 
oF meDications in the “real worlD.”

for further reading:

Draft Strategy on Patient-Oriented Research: www.cihr-irsc.gc.ca/e/41232.html

Roadmap Signature Initiatives: www.cihr-irsc.gc.ca/e/43567.html
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NEED MOrE EVIDENCE?

Thank you for reading Issue No. 1 of Show me the Evidence. We hope that  
you enjoyed learning more about the impact of Canadian health researchers 
and encourage you to visit CIHR’s website www.cihr-irsc.gc.ca and social 
media www.cihr-irsc.gc.ca/e/42402.html sites to learn about other  
CIHR-funded success stories.

IN ISSuE NO. 2 WE WILL BE LOOKINg aT THE CarE  
aND MaNagEMENT OF CHrONIC DISEaSES – WHaT  
HaVE CaNaDIaN rESEarCHErS CONTrIBuTED TO  
EaSE THE BurDEN OF CHrONIC CONDITIONS SuCH  
aS MENTaL HEaLTH?

FOLLOW uS ON:

FaCEBOOK
Show me the Evidence and Health research in Canada

CIHr CaFé SCIENTIFIquE BLOg 
http://cihrcafescientifique.com/

YOuTuBE 
http://www.youtube.com/HealthresearchCanada
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