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Evaluation of an Inter-Professional Educational
Intervention to Improve the Use of Arthritis Best
Practices in Primary Care
SYDNEY C. LINEKER, MARY J. BELL, and ELIZABETH M. BADLEY

ABSTRACT. Objective. To describe the evaluation of a community-based continuing health education program

designed to improve the management of rheumatoid arthritis (RA) and osteoarthritis (OA), and to

examine the results by discipline.

Methods. The Getting a Grip on Arthritis© program was based on clinical practice guidelines adapt-

ed for the primary care environment (best practices). The program consisted of an accredited inter-

professional workshop and 6 months of activities to reinforce the learning. Analyses compared best

practice scores derived from responses to 3 standardized case scenarios (early and late RA; moder-

ate knee OA) at baseline and 6 months post-workshop using the ACREU Primary Care Survey.

Results. In total, 553 primary care providers (nurses/licensed practical nurses 30.9%, rehabilitation

professionals 22.5%, physicians 22.5%, nurse practitioners 10.9%, other healthcare providers/non-

clinical staff/students 13.1%) attended one of 27 workshops across Canada; 275 (49.7%) completed

followup surveys. Best practice scores varied by discipline at baseline (p < 0.05) and improved for

all 3 case scenarios, with nurse practitioners and rehabilitation therapists improving the most 

(p ≤ 0.05). 

Conclusion. Results suggest that inter-professional education may be an effective method for dis-

semination of guidelines and has potential to improve the delivery of arthritis care, particularly when

nurse practitioners and rehabilitation therapists are involved in the care of patients. (J Rheumatol

First Release Feb 1 2011; doi:10.3899/jrheum.101007)
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Arthritis and related conditions affect over 4.4 million

Canadians aged 15 years and older, and in 2005–2006

accounted for close to 9 million physician visits1. Most treat-

ment for people with arthritis occurs at the primary care

level, yet many studies have documented the need for

improved arthritis management in this environment2,3.

Challenges for primary healthcare providers include difficul-

ty in diagnosing arthritis, delay in referring to specialists, and

underutilization of nonpharmacological interventions4,5,6,7,8.

Dissemination of clinical practice guidelines has been sug-

gested as one method for improving care delivery; however,

the literature on continuing health education interventions

for the implementation of arthritis guidelines in primary care

is scarce and primarily targets physicians9. Successful strate-

gies have included educational outreach by peer educators10

and multifaceted peer-facilitated workshops11,12.

Getting a Grip on Arthritis© is a multifaceted education

program targeting primary healthcare providers. The pro-

gram incorporates constructs from social cognitive theory13

to support behavior change, including credible peer models

(local multidisciplinary arthritis specialists), skill develop-

ment, demonstration and feedback, goal setting, enhancing

self-efficacy, addressing barriers, and providing reinforce-

ment. The program, designed to disseminate arthritis best

practices based on guidelines for the management of

osteoarthritis (OA) and rheumatoid arthritis (RA)12, was

successfully pilot tested in community health centers in

Ontario, Canada, and showed improved provider confidence

and satisfaction in managing arthritis, improved patient edu-

cation, and increased referrals to rehabilitation specialists.

Following the pilot, the program was implemented national-

ly14, which provided a unique opportunity (1) to evaluate

whether this community-based educational program was
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successful in improving outcomes in a variety of primary

care settings including those with fee for service providers;

and (2) to examine outcomes based on the discipline of the

participants. This report describes the evaluation of the

national program and the lessons learned in implementation.

MATERIALS AND METHODS

The Getting a Grip on Arthritis (Grip) program consisted of an accredited

inter-professional workshop on the evidence-based management of OA and

RA and 6 months of reinforcement activities to support the delivery of

arthritis care in the community12,14. Briefly, primary healthcare organiza-

tions were invited to register relevant healthcare providers for a Grip work-

shop in their community or region.

Twenty-seven one-day workshops were delivered across Canada.

Faculty consisted of local multidisciplinary arthritis specialists (rheumatol-

ogists, dietitians, physical and occupational therapists, social workers,

pharmacists) who received standardized training and materials. Content

emphasized the early identification and differentiation of arthritis, pharma-

cological and nonpharmacological care, self-management support, and

appropriate referral to specialists and The Arthritis Society, a national non-

profit organization providing education, resources, community linkages

and support for people with arthritis in Canada. Hands-on skills were devel-

oped through a review of the musculoskeletal examination with trained

patient educators15. At the end of the day, participants met in facilitated

small-group sessions to discuss implementation of best practices.

Participants then returned to their worksites with plans for implementing

arthritis best practices and personal goals to change their practice.

Reinforcement activities during the 6 months post-workshop included

educational materials for staff and patients (available in French and English

at www.arthritis.ca/gettingagrip), posters, referral templates, community

resource lists, and followup of personal goals established at the workshops.

Providers could also request additional training and resources to support

the delivery of arthritis best practices in their communities.

Evaluation. Evaluation of the workshop participants took place at baseline

and 6 months post-workshop using a modified version of the Arthritis

Community Research and Evaluation Unit (ACREU) Primary Care Survey

used previously in the evaluation of primary healthcare providers4,5. The

survey is available on request from the authors. The survey asked partici-

pants to indicate what interventions and referrals (best practices) they

would recommend for 3 case scenarios depicting patients with typical early

and late RA and moderate knee OA (primary outcome). As an example, the

early RA case scenario is given in the Appendix. Open-ended responses

were coded independently by 2 trained coders using a coding manual as a

guide. The description and the scoring of the best practices for each of the

3 case scenarios are outlined in Table 1. One point was given for each best

practice and summed for a total best practices score for each case.

The survey also included questions on perceptions of barriers to phys-

iotherapy, occupational therapy (OT), social work, or rheumatology (0 = no

barriers; 1 = barriers, i.e., waiting time unacceptable, travel time unaccept-

able, no confidence in service, funding barrier, not available, not sure if

available). Confidence in the management of arthritis and satisfaction with

their ability to deliver arthritis care were measured on a 10 point numerical

rating scale (1 = not at all confident/satisfied to 10 = extremely confi-

dent/satisfied).

The project received ethics approval from the University of Toronto,
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Table 1. Scoring of arthritis best practices for 3 case scenarios [moderate knee osteoarthritis (OA), early and late rheumatoid arthritis (RA)].

Moderate Early Late

Best Practices Knee OA RA RA

Education Provided education or educational materials or contacts for 1 1 1

further information (e.g., support groups, The Arthritis Society,

Arthritis Society help line (1 800 line) or website, Arthritis Self

Management Program)

Exercise/PT Provided or recommended exercise or physical activity or 1 1 1

referred to an exercise program or to a physiotherapist

Joint protection/OT/ Provided instruction in joint protection or energy conservation 1 1 1

assistive devices techniques or recommended or referred to an occupational

therapist. Provided a device or recommended or referred to

rehabilitation specialist for assistive devices (e.g., canes,

crutches, or walkers to improve ambulation)

SW/social support Inquired about or discussed social support and coping strategies, 1 1

provided or recommended or referred to a social worker/psychologist,

psychiatrist, or mental health worker/counselor

Weight management Provided information on maintaining a healthy weight, healthy eating, 1

nutrition, or assessed body mass index/waist circumference/weight

Analgesics Prescribed or recommended or referred for analgesics (e.g., acetaminophen, 1

glucosamine, capsaicin cream, acupuncture)

NSAID Considered, prescribed, or referred for nonsteroidal antiinflammatory 1 1 1

drugs (NSAID), advancing to higher doses as necessary

Intraarticular Considered, prescribed, or referred for intraarticular corticosteroids 1

injections or hyaluronans

Rheumatology referral Discussed or considered or made a referral to an arthritis specialist 1 1

(rheumatologist, internist)

DMARD Discussed or recommended or prescribed or referred for a 1 1

disease-modifying antirheumatic drug (DMARD)

Orthopedics Discussed or considered or made a referral to an orthopedic surgeon 1 1

Total points 8 7 8

PT: physical therapy; OT: occupational therapy; SW: social worker; NSAID: nonsteroidal antiinflammatory drugs; DMARD: disease modifying antirheumatic drugs.
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Health Canada, and relevant provincial, regional, university and hospital

ethics boards across Canada.

Analysis. Descriptive statistics were used to describe organization and

provider characteristics at baseline, and appropriate nonparametric and

parametric tests were used to compare characteristics of the participating

sites and providers to dropouts. Repeated-measures ANOVA was used to

determine the within-subject change in outcomes controlling for baseline

use of best practices for each case scenario. Statistical analyses were per-

formed using SAS, version 9.1. A p value < 0.05 was considered statisti-

cally significant and an improvement over baseline ≥ 15% was considered

a clinically important change16. It was not possible in this project to deter-

mine sample size a priori.

RESULTS

Organization and provider recruitment. Figure 1 illustrates

the recruitment of organizations and providers participating

in the Grip program. Four hundred seventy primary health-

care organizations in 10 provinces were identified that treat-

ed adults with arthritis, and 254 (54.0%) accepted the invi-

tation to participate in the program. The evaluation study

included 553/646 (86%) healthcare providers from 189 sites

who completed baseline surveys. At 6 months post-work-

shop, 275 providers from 131 sites completed followup sur-

veys, a 49.7% response rate. Participating sites represented

4 different models of primary healthcare delivery, specifi-

cally community health centers/centres de santé et de serv-

ices sociaux (45.0%), regional models (35.9%), physician

networks (groupes de medicine de famille, family health

networks, family health groups, primary care networks;

11.5%), and federally funded sites (7.6%). The latter were

not a specific target of the intervention. The regional mod-

els and physician networks include fee-for-service

 physicians.

Workshop participants were primarily English speaking

(84.0%) and female (82.6%) and represented multiple disci-

plines [nurses/licensed practical nurses 30.9%, rehabilita-

tion professionals (physiotherapists and occupational thera-

pists) 22.5%, physicians 22.5%, nurse practitioners 10.9%,

other healthcare providers/nonclinical staff/students 13.1%].

There were no statistically significant differences between

participants who responded at 6 months and those who

failed to respond in terms of mean age, gender, language,

urban/rural status, discipline or model of care; however, the

response rate was highest in the Ontario region (data not

shown; p < 0.01).

All participating sites received at least one reinforcement

activity following the workshop, as reported in detail14. Of

the 131 sites that responded at 6 months, many requested

additional support by ordering project materials for their

patients (60.2%) or providers (39.8%), arthritis books and

videos for donation to their local libraries (44.4%), or addi-

tional staff training or resources (14.4%).

As shown in Table 2, baseline best practice scores for all

3 case scenarios were low and varied by provider discipline

(Kruskal-Wallis test, p < 0.05). There were significant

improvements in total best practices scores at 6 months

post-workshop, with nurse practitioners and rehabilitation

therapists improving the most (p < 0.05).

Table 3 provides the percentages of participants choosing

each individual best practice for each case scenario at base-

line and at 6 month followup. There were significant (p <

0.05) and clinically important (> 15%) improvements in the

selection of several individual best practices for early RA

(education, OT/joint protection, psychosocial support, and

referral to rheumatology). Recommendations for nons-

teroidal antiinflammatory drugs (NSAID) decreased signif-

icantly for both early and late RA (30%). For late RA, there

were also improvements in recommendations for education,

OT/joint protection, psychosocial support, and disease-mod-

ifying antirheumatic drugs (DMARD). For moderate knee

OA, there were improvements in recommendations for edu-

cation and weight management/healthy eating. The propor-

tion of providers recommending weight management or

healthy eating more than tripled.

At baseline, participants reported moderate satisfaction
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Figure 1. Recruitment of primary healthcare (PHC) organizations and

providers.

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


and confidence with several aspects of arthritis care. Most

participants reported one or more barriers to access a

rheumatologist (91.6%), occupational therapy (71.7%),

physiotherapy (77.5%), and social work (76.8%; Table 4).

At 6 months post-workshop, there were significant improve-

ments in satisfaction and confidence (p ≤ 0.05). Perceptions

of barriers to all services decreased substantially (p < 0.01).

DISCUSSION

This study was the first to evaluate a national inter-profes-

sional education program designed to improve arthritis care

in the community; and showed modest improvements in

adherence to recommendations for arthritis best practices.

Clinically important improvements in best practice scores

were seen for both the early RA and moderate knee OA

cases (17% for both). This change was greater than the 10%

median improvement reported by Grimshaw, et al in a large

review of the effectiveness and efficiency of guideline

implementation strategies17. Improvements were also seen

in satisfaction and confidence in managing arthritis, which

might result in more frequent use of best practices. Given

the high prevalence of arthritis in primary care practices,

this could result in improved outcomes at a population

level18. These results also extend the generalizability of the

results of the Getting a Grip on Arthritis pilot study beyond

the community health centers12 to other primary care mod-

els including those that incorporate fee-for-service physi-

cians. Inter-professional education is seen as important for

supporting team-based care and influencing behavior

change19,20,21,22,23, and this study adds to the literature sug-

gesting that it may be an effective strategy for improving

delivery of care24.

This was also the first Canada-wide study to examine and

describe differences in the primary care management of

arthritis based on discipline. Results varied by type of

provider, with nurse practitioners and rehabilitation thera-

pists improving the most. Although there was a trend, it is

unclear why physicians’ recommendations for best practices

did not improve significantly. Glazier, et al5, in a study of

family physicians using the same survey, found that referrals

4 The Journal of Rheumatology 2011; 38:5; doi:10.3899/jrheum.101007
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Table 2. Total best practices scores at baseline and 6 months post-workshop for early and late RA and moderate knee OA based on discipline (n = 275). Best

possible score is 7 for early RA and 8 for late RA and moderate knee OA.

Early RA, Late RA, Moderate Knee OA,

mean (SD) mean (SD) mean (SD)

Discipline (n) Baseline* 6 Months Baseline* 6 Months Baseline* 6 Months

Physicians (60) 2.90 (1.62) 3.13 (1.85) 3.32 (1.42) 3.60 (2.02) 3.71 (1.98) 3.93 (2.16)

Nurse practitioners (30) 3.27 (1.74) 4.17 (1.70)** 3.43 (1.65) 4.69 (1.67)** 3.50 (1.70) 4.76 (1.64)**

Rehabilitation therapists (61) 2.74 (1.30) 3.31 (1.38)** 2.10 (1.13) 2.48 (1.10)** 3.11 (1.49) 3.58 (1.60)**

Nursing (84) 1.75 (1.65) 2.12 (1.80) 1.33 (1.43) 1.61 (1.54) 2.02 (1.74) 2.24 (1.96)

Other (36) 0.86 (1.25) 0.97 (1.32) 0.78 (1.05) 0.78 (1.12) 1.22 (1.40) 1.28 (1.50)

Total scores 2.28 (1.71) 2.69 (1.89)** 2.11 (1.65) 2.47 (1.95)** 2.71 (1.90) 3.06 (2.13)**

* p < 0.05, Kruskal-Wallis test, comparing scores by discipline at baseline. ** p < 0.05, ANOVA, comparing baseline and 6 month scores, controlling for

baseline scores.

Table 3. Percentage (number) of providers recommending specific interventions at baseline and 6 months for 3 case scenarios (n = 275).

Early RA Late RA Moderate Knee OA

Intervention Baseline 6 Months Baseline 6 Months Baseline 6 Months

Education 31.0 (84) 48.7 (132)* 32.1 (86) 50.4 (135)* 22.2 (60) 41.9 (113)*

PT/exercise 58.3 (158) 57.6 (156) 57.1 (153) 53.4 (143) 66.3 (179) 66.3 (179)

OT/joint protection/ 38.0 (103) 45.0 (122)* 45.5 (122) 54.1 (145)* 30.4 (82) 35.6 (96)

energy conservation

Weight management/ — — — — 4.4 (12) 17.4 (47)*

healthy eating

SW/social support 23.3 (63) 34.0 (92)* 47.4 (127) 56.0 (150)* — —

Analgesics — — — — 24.8 (67) 27.4 (74)

NSAID 27.3 (74) 19.2 (52)* 18.3 (49) 13.1 (35)* 25.2 (68) 20.4 (55)

Intraarticular injections — — — — 12.2 (33) 15.9 (43)

DMARD 7.4 (20) 9.6 (26) 11.9 (32) 15.7 (42)* — —

Referral to rheumatology 43.2 (117) 54.6 (148)* 53.7 (144) 59.7 (160) — —

Referral to orthopedics — — 2.2 (6) 3.4 (9) 22.6 (61) 21.9 (59)

* p < 0.05, McNemar’s test. PT: physical therapy, OT: occupational therapy; SW: social worker; RA: rheumatoid arthritis; OA: osteoarthritis; NSAID: non-

steroidal antiinflammatory drugs; DMARD: disease modifying antirheumatic drugs.
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tended to be low for early and late RA, and the authors sug-

gested that physicians might wait for test results before

referring. In addition, in organizations where other members

of the team are available, roles may be more delineated and

physicians may leave nonpharmaceutical management to

others. Further studies may elucidate these issues.

The improvement in the proportion of providers recom-

mending education for all 3 case scenarios and OT/joint pro-

tection and psychosocial support for RA is encouraging.

This has potential to improve pain, functional outcomes, and

coping for people with arthritis25,26,27. Surprisingly, there

were no improvements in recommendations for physiother-

apy/exercise for any of the case scenarios, or for occupa-

tional therapy for OA. This may have been due to providers

referring to The Arthritis Society (coded as an education

best practice) assuming patients would then be connected

with the resources and services they needed.

The significant increase in the proportion of providers

who recommended referrals to rheumatology for early RA is

particularly promising, given new guidelines recommending

early referral for this population, preferably within 3 months

of symptom onset28,29. There was a 30% increase in referral

to rheumatology for late RA as well, although this change

was not significant and still remained low overall. There

was also a significant and clinically important increase in

recommendations for DMARD for late RA. For early RA,

there may have been diagnostic uncertainty and providers

may have been reluctant to initiate DMARD until a diagno-

sis had been confirmed. The decrease in recommendations

for NSAID may have been because the case scenarios

specifically indicated that a course of NSAID had been tried

without success. This change, if made judiciously, has

potential to reduce healthcare costs and potential patient

side effects30. Referral to orthopedics, a best practice for late

RA, was low. Guidelines for orthopedic referrals were not

discussed in the workshops, and need to be included specif-

ically in future interventions.

Even though the moderate knee OA scenario did not

specifically indicate that the patient was overweight, there

was an improvement in recommendations for weight man-

agement and healthy eating at followup. Messages around

weight management and proper nutrition were discussed as

important during the workshop regardless of weight, since

obesity is a risk factor for onset and greater pain in knee

OA31,32,33. Weight loss may be an important preventive

strategy for OA and has potential to reduce disability, pro-

gression of OA, and future need for joint replacement34. We

failed to find improvements in recommendations for intraar-

ticular injections for OA. This may have been due to the

mild expression of the disease in the OA case scenario and

the lack of clear indication for injection. In addition, it is

unclear why we failed to find improvements in recommen-

dations for analgesics, recommended as the first-line treat-

ment for mild to moderate OA in the workshops.

As reported in other studies4,5,6,12,35,36,37, perceptions of

barriers to rheumatology and rehabilitation specialists were

common. Improvements seen in this study may be related to

providers having the opportunity to network with local spe-

cialists and to specifically discuss appropriate communica-

tion and referrals during the workshop. However, other

issues may remain to be addressed, such as the overall short-

age of rheumatologists and other healthcare professionals38.

These are system-level barriers that no amount of education

will change.

Interpretation of the results of this study must be done

cautiously. There was no control group, therefore changes

over time may have occurred because of changes in the

Canadian healthcare environment or other unknown causes.

As well, self-reported recommendations of best practices

may not reflect what is done in actual practice and may be

an underestimate or overestimate of performance. Jones, et

al39 identified 11 articles where written case scenarios were

assessed for criterion validity; they concluded that it was

unclear whether written case scenarios could be used as

5Lineker, et al: Best practices in primary care
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Table 4. Comparison of providers at baseline and at 6 months followup: satisfaction, confidence, and perceived barriers.

Baseline, 6 Months,

Characteristics No. mean (SD) mean (SD) p

Satisfaction with ability to deliver arthritis care† 221 4.9 (2.2) 6.3 (1.8) < 0.01*

Confidence†

Musculoskeletal examination (GP, PT, OT, NP, nurses only) 189 5.4 (2.5) 6.3 (2.4) < 0.01*

Intraarticular injection (GP only) 51 5.4 (3.3) 5.9 (3.2) 0.05*

Initiating DMARD (GP only) 51 3.1 (2.3) 3.8 (2.3) 0.03*

NSAID (GP, NP only) 71 8.2 (1.5) 8.5 (1.4) 0.02*

Arthritis management (all) 263 6.2 (2.5) 7.1 (2.2) < 0.01*

Perception of barriers (1 or more) to

PT, % (n) 77.6 (204) 25.1 (66) < 0.01**

OT, % (n) 71.5 (188) 29.7 (78) < 0.01**

SW, % (n) 76.4 (201) 35.4 (93) < 0.01**

Rheumatologist 91.6 (241) 10.3 (27) < 0.01**

* Paired t test; ** McNemar’s test. GP: general practitioners; PT: physical therapy; OT: occupational therapy; SW: social worker; NP: nurse practitioner. 
† 10 point numerical rating scale: 1 = not at all confident/satisfied, and 10 = extremely confident/satisfied.
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proxies for actual performance. However, in the pilot study,

case scenario responses were validated by assessing a sub-

set of patients of providers who participated in the Grip

program12. These patients reported receiving more infor-

mation about arthritis, and more referrals were made to

rehabilitation services in the community compared to a

control group.

We were unable to determine what components of this

multifaceted intervention influenced outcome. In a review

of guideline dissemination and implementation studies,

Grimshaw, et al reported no relationship between the num-

ber of components and the effects of multifaceted interven-

tions17. We are now collecting specific information about

which component of the intervention is perceived to be most

influential in changing practice. However, the Grip program

is resource-intensive and this method of guideline dissemi-

nation is only one way of influencing behavior change.

There may be other more cost-effective methods of obtain-

ing similar results.

Other limitations include the number of providers lost to

followup at 6 months. It may be that this program is effec-

tive only for motivated providers from supportive organiza-

tions who participate fully in the program. The participation

rate of providers was high in Ontario. This could have been

because the Ontario Family Health Network was a partner in

the program and directly recruited their member organiza-

tions for the study. It has also been suggested that good com-

munications, low burden placed on providers to collect data,

and financial incentives for completion of the data collec-

tion process might improve provider retention in studies40.

Future studies need to explore these issues and test these

strategies to successfully recruit and retain providers.

The program continues to be offered with slight modifi-

cations. The survey has been shortened and response options

are provided to reduce the burden on the providers.

Guidelines for referral to orthopedics have been added to the

communications module and efforts are being made to

attract more nurse practitioners and rehabilitation therapists

to future workshops.

Results suggest that inter-professional learning may be

an effective method for dissemination of guidelines and has

potential to improve the delivery of arthritis care in a vari-

ety of primary care settings, particularly when nurse practi-

tioners and rehabilitation therapists are involved in the care

of patients. Future research is needed to determine which

components of the intervention are most important in influ-

encing outcomes, to establish the validity of the survey in

predicting actual use of best practices, and to assess the

influence of the program on patient outcomes.
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APPENDIX.

Sample case scenario: Early RA5

A 45-year-old woman, a beauty counselor separated from her husband and

responsible for the care of 3 school-age children, presents in your office

with a 6 week history of pain, stiffness, and swelling of her hands and

wrists. She also has some discomfort in her feet. She finds that she is worse

in the morning with increased stiffness lasting about 3 hours. She has addi-

tional symptoms of fatigue and a 5 lb weight loss. She has been unable to

work for the past week.

On examination, there is symmetrical swelling and tenderness of the

small joints of the hands and wrists and tenderness of the metatarso-pha-

langeal joints. The remainder of the physical examination is normal.

There is no history of trauma. This patient has been previously well

with no history of peptic ulcer disease or any other serious illness. A previ-

ous physician prescribed a 3-week course of a NSAID, without relief.

You are seeing this patient for the first time. Please list the investiga-

tions/assessments, interventions/treatments and referrals (practitioners,

organizations, or resources) that you would conduct during this visit as it

applies to your scope of practice.
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