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Introduction: Multidisciplinary setting in healthcare provide positive patient outcomes.
Objective: To evaluate the impact of specialized rheumatology clinics (multidisciplinary settings) on the activation and engagement 
of rheumatoid arthritis (RA) patients.
Material and Methods: This cross-sectional survey assessed patient activation using the patient activation measure-13. Participants 
attending Specialized Rheumatology Clinics (SRC multidisciplinary clinics) were compared with age- and sex-matched patients 
attending Standard of Care (SOC). The study was observational in nature, assessing several demographic and therapeutic options and 
their relation to the clinical setting and patient activation.
Results: This study included 117 SRC matched RA patients with 117 SOC. The majority of the included patients were female (n=211, 
90.2%), >40 years of age (n=177, 75.6%), and had intermediate-to-high education (n=147, 62.8%). Patients in the SRC were also more 
likely to have activation levels 3 and 4 with an odds ratio of 3.194 (95% confidence interval [CI] 1.835–5.562, p<0.001). In addition, 
SRC participants were more likely to be in levels 3 and 4 activation, even after adjustment for confounding variables, with an adjusted 
odds ratio of 2.401 (95% CI 1.121–4.758, p=0.012) and 2.175 (95% CI 1.127–4.196, p=0.020), respectively.
Conclusion: Establishing SRC for RA patients seems to have a positive impact on patient activation and engagement and adds to the 
previously explored benefits of multidisciplinary care in chronic disease management.
Keywords: patient activation, multidisciplinary care, rheumatoid arthritis

Introduction
In healthcare, multidisciplinary teamwork has been adopted for high-quality disease management. A multidisciplinary 
team is a group of diverse clinicians who communicate with each other to care for a specific group of patients.1 

Pharmacists and other healthcare providers are integral parts of this team, and multidisciplinary settings have been 
documented to improve patient outcomes.2 The role of multidisciplinary care has been defined in multiple settings 
including cancer, COVID-19, and geriatric ambulatory care.1–4 However, until this report was written, the role of 
multidisciplinary care in rheumatology had rarely been explored. Rheumatoid arthritis (RA) is chronic complex illness 
and RA patients can benefit from such collaborative work.
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Considering the success of care provided by a multidisciplinary team, there is a guarantee of advancement in the management 
of rheumatic illnesses. Patients with inflammatory conditions require appropriate drug management to reduce disease progression 
and improve their quality of life. A specialized rheumatology clinic was established at the study center in 2017. This setting has 
the advantage of involving multiple disciplines other than well-known nursing and physician collaboration.5 They include 
clinical pharmacists, dietitians, ultrasound specialists, nurses, and social workers. As an example of interaction in this team-based 
setting, the clinical pharmacist can provide advice for medication use and adherence and contribute to the prescribing physician in 
the choice and dosing of anti-rheumatic medications. Another key role is the management of coexisting diseases in rheumatic 
patients, which commonly include diabetes, hypertension, dyslipidemia, and bronchial asthma.6 In addition, all team members 
spent time with the patient and involved in discussion with the patient on their care and wellbeing.

With the shift of healthcare management to patient centered approach, the impact of patient activation on therapy is highly 
expected.7 Patient activation is a parameter that captures patient engagement in his or her therapy. This parameter was first 
quantified by patient activation measure 22 by Hibbard in 2004.8 It was then reduced to PAM-13 to facilitate ease of 
application.9 Since its development, the 13 item tool was extensively used in research and was correlated with positive patient 
reported outcomes in several settings.10–13 The first study that highlighted the impact of clinical setting and patient activation 
was our research team, in the published paper by Al juffali, et al, recently in 2022.14 Given the limitation of borderline 
significance due to the inadequate recruitment related to the COVID-19 pandemic, the research team decided to recruit more 
participants with clinical setting as a major comparison for this work, and hence the aim of this project. The project is part of 
the Compliance and Patient Activation in Rheumatoid Arthritis (COPARA) study. This is a large multicenter cohort study 
involving more than 1000 adult patients with confirmed rheumatoid arthritis.

Materials and Methods
Study Design
This study was part of a national survey on patient activation, compliance, and RA in Saudi Arabia.14,15 This study was a cross- 
sectional comparison between patients in specialized rheumatology clinics (SRC) and age- and sex-matched patients attending 
the standard of care setting (SOC). The Compliance and Patient Activation in Rheumatoid Arthritis (COPARA) project is 
observational in nature and guided by the STrengthening of Observational Studies in Epidemiology (STROBE) checklist.16

Settings
This study included participants with confirmed RA diagnoses across multiple Saudi centers. Participants attending the SRC at 
King Saud University Medical City (previously known as King Khalid University Hospital) in Riyadh were compared with 
age- and sex-matched participants attending other SOC throughout the kingdom. The SOC centers included the following: 
Security Forces Hospital, Riyadh; King Abdulaziz University Hospital, Jeddah; Prince Mohammed Medical City, Al-Jouf; 
Qatif Central Hospital, Qatif; Buraidah Central Hospital, Buraidah; Aseer Central Hospital, Abha; and the Charitable 
Association for Rheumatic Diseases database. All centers are government tertiary referral centers (free healthcare system), 
except for the charitable association, which provides support to patients with rheumatic diseases across the kingdom. SRC is 
a multidisciplinary setting where patients are examined by several health care providers. First, the patient is attended to by 
a physician, who then refers the patient to a clinical pharmacist, and then to a social worker. Patients will get a joint ultrasound 
taken, if needed. The patient visits and referrals are facilitated and coordinated by the nursing staff of the SRC. For patients 
receiving SOC, the patient is attended to by a physician only. The SRC setting application depends on feasibility per institution 
setting, thus it was only applied in KSUMC.

Participants
All adult participants attending SRC or SOC with a confirmed RA diagnosis were included. The RA diagnosis in all involved 
centers was based on the American College of Rheumatology 2010 diagnostic criteria.17 Participants younger than 18 years of 
age or those unable to answer the survey questions owing to mental incapability were excluded. Recruitment in all centers 
began in November 2019 and continued until 2021, with plans resumed in 2023 with the inclusion of other rheumatic disorders 
and amendment of the IRB. A predesigned online form was sent to the participants after obtaining electronic consent, either 
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during clinic visits or through phone, in which numbers were obtained from the Charitable Association for Rheumatic 
Diseases database. A member of the research team was available during the survey to assess technical difficulties.

Variables
Pre-designed Google Forms collected the following variables: demographic characteristics, socioeconomic characteris-
tics, and medication received. The primary outcome variable was patient activation, which was assessed using the Arabic 
version of the PAM-13. The research team was aware that the participants attended rheumatology clinics at King Saud 
University Medical City, where ambulatory multidisciplinary care is provided.

Data Source and Measurements
A predesigned Google Form was developed to gather the required information. For assessing patient activation and 
engagement, PAM-13 survey was used. A license to use the survey was obtained (number: 1570198456–1601820856). 
The PAM-13 was originally developed as a 22-item survey, which was then reduced to a 13-item survey.8,9 The measure 
consists of 13-Likert scale items (five point Likert scale), in which participants rate their experiences. The items are then 
summed to produce a score from 0 to 100 with higher scores indicating better activation. The total score can be 
categorized into four levels (levels 1, 2, 3, and 4), in which levels 3 and 4 represent higher activation; level 1 is a total 
score of <47; level 2, 47.1 to 55.1; level 3, 55.2 to 67.0; and level 4, 67.1 or above. The items of patient activation depend 
on several elements that affect behavior. Level 1 (represented by PAM1 and PAM2 items), covers the patient’s belief that 
their role is important. Level 2 (represented by PAM3-8 items) covers the patient knowledge and confidence to act. Level 
3 (represented by PA9-11, reflects the ability to take action) and finally level 4 (PAM12 and 13) indicating staying on 
course and taking action even under stress (Supplementary Material 1 for behavior classification base on PAM level).

Bias
Consecutive patients across multiple centers were recruited for this study. Only the patients with complete data were 
included in the analysis. In addition, to eliminate confounders, the SRC participants were matched with similar 
participants from the SOC. The matching was performed according to age and sex.

Quantitative Variables and Statistical Methods
Data were coded and entered into the statistical analysis software IBM SPSS Statistics for Windows, Version 28.0. 
(Armonk, NY, USA).18 Categorical variables were presented as numbers and percentages. Differences between catego-
rical variables were assessed using the chi-squared test. Binary logistic regression was used to predict the effect of 
different demographics on the activation levels of 3 or 4. In addition, the odds of being in SRC versus SOC were 
predicted using binary logistic regression.

Ethical Considerations
The study protocol was approved by the institutional review board of King Saud University (IRB number: E-19-4364). 
All participants agreed to be included in the study and provided electronic consent. No identifiers were collected to 
ensure anonymity of the survey data. All the participants provided electronic consent and voluntarily agreed to participate 
in the study. No identifiable patient data was used, thereby guaranteeing complete patient confidentiality. The study 
complied with the ethical guidelines of the Declaration of Helsinki.

Results
The ongoing COPARA study has recruited up to 1438 patients. A total of 117 participants from the SRC setting were 
matched with 117 participants from the larger cohort of 1438 patients with confirmed RA diagnosis. The majority of the 
included patients were female (n=211, 90.2%), >40 years of age (n=177, 75.6%), and had intermediate-to-high education 
(n=147, 62.8%). The majority did not smoke (n=218, 93.2%) and had a low-to-intermediate income (n=189, 80.8%). 
Most participants did not work (n=164, 70.1%), lived with their family (n=225, 96.2%), and approximately half did not 
have other comorbidities (n=128, 54.7%) (Table 1). Regarding the characteristics of participants with RA, the majority 
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Table 1 Demographical Characteristics of Participants

N = 234 N %

Demographics and socioeconomics

Sex Female 211 90.2

Male 23 9.8

Age, categorical ≤40 years 57 24.4

>40 years old 177 75.6

Education Uneducated to low (primary, middle school) 87 37.2

Intermediate to high education (high school, 

university and above)

147 62.8

Smoking No 218 93.2

Yes 16 6.8

Average income in SR Low to intermediate (3000 or less to  

12,000 SR)

189 80.8

High (more than 12,000 SR) 45 19.2

Working No 164 70.1

Yes 70 29.9

Living situation With family member 225 96.2

Alone 9 3.8

Disease related factors and medication

Other comorbidities No 128 54.7

Yes 106 45.3

Number of comorbidities ≤1 160 68.4

>1 74 31.6

Early or established 

rheumatoid arthritis

Early (≤2 years) 22 9.4

Established (>2 years) 212 90.6

Activation level 3 or 4 No 89 38.0

Yes 145 62.0

csDMARDs No 76 32.5

Yes 158 67.5

TNFi Biologics No 173 73.9

Yes 61 26.1

Non-TNFi biologics No 201 85.9

Yes 33 14.1

tsDMARDs No 144 61.5

Yes 90 38.5

Abbreviations: csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; SR, Saudi Riyals; TNFi, 
tumor necrosis factor inhibitor; tsDMARDs, targeted synthetic disease-modifying antirheumatic drugs.
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had established RA (n=212, 90.6%) and were using conventional synthetic disease-modifying anti-rheumatic drugs 
(csDMARDs) (n=158, 67.5%). In terms of patient activation, most participants had activation levels of 3 and 4 (n=145, 
62.0%). Baseline demographics and disease characteristics are presented in Table 1.

Demographic factors that were commonly seen in participants attending SRC were their nonsmoking status (odds 
ratio [OR] 0.059, 95% confidence interval [CI] 0.008–0.452, p=0.006) and fewer comorbidities (OR 0.447, 95% CI 
0.253–0.788, p=0.005) with established RA (OR 11.856, 95% CI 2.703–52.001, p=0.001). SRC patients were also more 
likely to have activation levels 3 and 4 (OR 3.194, 95% CI 1.835–5.562, p<0.001). Patients were also less likely to be 
using csDMARDs (OR 0.295, 95% CI 0.165–0.530, p<0.001) and more likely to be on targeted synthetic disease- 
modifying anti-rheumatic drugs (tsDMARDs) (OR 1.929, 95% CI 1.129–3.290, p=0.016) (Table 2).

Figure 1 illustrates the difference in patient activation levels between the two types of clinics. In the SRC setting, the 
majority of patients were categorized at activation levels 3 and 4, while in the SOC setting, patients were predominantly 
at activation level 2. To evaluate the items of patient activation, the SRC participants had a higher agreement with 
responses related to activation levels 1 and 2, indicating that they agreed more on the items related to the patient role and 
had sufficient confidence and knowledge to act (Figure 2). However, in terms of higher levels of activation (levels 3 
and 4), the SRC and SOC groups were very similar to each other (Figure 3).

Participants with level 2 activation were less likely to be in the SRC group (OR 0.186, 95% CI 0.092–0.380, 
p<0.001). This remained the same even after adjusting for confounding variables (adjusted odds ratio [AOR] 1.405, 95% 
CI 0.572–3.455, p=0.458). Patients with activation level 3 were more likely to be in SRC setting (OR 1.763, 95% CI 
1.004–3.097, p=0.048), and the significance of this association was higher after adjustment (AOR 2.401, 1.121–4.758. 
p=0.012). Similarly, SRC patients with activation level 4 had increased odds of being in the SRC setting (OR 1.978, 95% 

Table 2 Demographics and Patient Characteristics of Participants in SRC with p value of Difference from SOC

SRC, 
N=117

SOC, 
N=117

p value Odds Ratio of Being 
in the SRC (95% CI)

p value

N (%) N (%)

Education Intermediate to high education (high 
school, university and above)

70 (47.6) 77 (52.4) 0.344 0.774 (0.455 ̶ 1.316) 0.344

Smoking Yes 1 (6.3) 15 (93.8) <0.001* 0.059 (0.008 ̶ 0.452) 0.006*

Average income in SR High (>12,000 SR) 26 (57.8) 19 (42.2) 0.246 1.474 (0.764 ̶ 2.842) 0.247

Working Yes 32 (45.7) 38 (54.3) 0.392 0.783 (0.447 ̶ 1.372) 0.392

Living situation Alone 6 (66.7) 3 (33.3) 0.499 2.054 (0.501 ̶ 8.416) 0.317

Other comorbidities Yes 60 (56.6) 46 (43.4) 0.066 1.625 (0.967–2.729) 0.067

Number of comorbidities >1 27 (36.5) 47 (63.5) 0.005* 0.447 (0.253 ̶ 0.788) 0.005*

Early or established 
rheumatoid arthritis

Established (>2 years) 115 (54.2) 97 (45.8) 0.001* 11.856 (2.703 ̶ 52.001) 0.001*

Activation level 3 or 4 Yes 88 (60.7) 57 (39.3) <0.001* 3.194 (1.835 ̶ 5.562) <0.001*

cDMARDs Yes 64 (40.5) 94 (59.5) <0.001* 0.295 (0.165 ̶ 0.530) <0.001*

TNFi biologics Yes 30 (49.2) 31 (50.8) 0.882 0.957 (0.534 ̶ 1.715) 0.882

Non-TNF biologics Yes 19 (57.6) 14 (42.4) 0.348 1.426 (0.678 ̶ 3.001) 0.349

tsDMARDs Yes 54 (60.0) 36 (40.0) 0.016* 1.929 (1.129 ̶ 3.29) 0.016*

Note: *p<0.05. 
Abbreviations: SRC, Specialized rheumatology clinics; SOC, slandered of care; cDMARDs, conventional disease-modifying antirheumatic drugs, TNFi, tumor necrosis 
factor inhibitors; tsDMARDs, targeted synthetic disease-modifying antirheumatic drugs; SR, Saudi Riyals.
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Figure 1 Differences in patient activation levels stratified by clinic type. 
Abbreviations: SOR, Standard of care; SRC, Specialized rheumatology clinics.

Figure 2 Activation levels (items of level 1 and level 2) and average of participants agreement according to clinic type as specialized rheumatology clinics (SRC) or standard 
of care (SOC).
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CI 1.129–3.495, p=0.017), and the significance of this association was increased after adjustment (AOR 2.175, 95% CI 
1.127–4.196, p=0.020) (Table 3).

Discussion
Patient activation measures are associated with positive patient reported outcomes in multiple clinical and non-clinical 
settings.10–13 Generally, in Saudi Arabia, patient activation was explored and was higher than other populations in different 
countries.14 In the current work, participants who received multidisciplinary care showed better activation. A limited number 
of confounding variables were also included. Although patients showed significant level 4 activation, some elements of their 
behavior still required improvement, which needs to be addressed in qualitative studies. Additionally, the impact of the unique 

Figure 3 Activation levels (items of level 3 and level 4) and average of participants agreement according to clinic type as specialized rheumatology clinics (SRC) or standard 
of care (SOC).

Table 3 Activation Level per Clinic with Unadjusted and Adjusted Odds Ratio

SRC, 
N=117

SOC, 
N=117

p value Odds Ratio of Being in 
the SRC (95% CI)

p value Adjustedµ Odds Ratio 
of Being in the SRC  

(95% CI)

p value

N (%) N (%)

Level 1: a belief that 

patient role is important

16 (55.2) 13 (44.8) 0.552 1.267 (0.580 ̶ 2.768) 0.458 1.405 (0.572–3.455) 0.365

Level 2: having confidence 

and knowledge to act

13 (21.7) 47 (78.3) <0.001* 0.186 (0.094 ̶ 0.369) <0.001* 0.125 (0.058–0.272) <0.001*

Level 3: taking action 43 (59.7) 29 (40.3) 0.047* 1.763 (1.004 ̶ 3.097) 0.048* 2.401 (1.212–4.758) 0.012*

Level 4: staying on course 

under stress

45 (61.6) 28 (38.4) 0.016* 1.987 (1.129 ̶ 3.495) 0.017* 2.175 (1.127–4.196) 0.020*

Notes: µ: Adjusted to smoking, number of comorbidities, Early or established rheumatoid arthritis, cDMARDs, tsDMARDs. *p<0.05. 
Abbreviations: SRC, Specialized rheumatology clinics; SOC, slandered of care; cDMARDs, conventional disease-modifying antirheumatic drugs; tsDMARDs, targeted 
synthetic disease-modifying antirheumatic drugs.
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culture of the population needs to be explored. Participants attending the SRC had sufficient knowledge and confidence to act 
and believed that the patient’s role was important. However, it should be noted that there was inconsistency within the 
activation levels 3 or 4 items, despite the participants having an overall level 3 or 4 activation score. This finding highlights that 
there is still considerable work to be done in empowering patients to take charge of their own health management.

Models of multidisciplinary care in rheumatology have been discussed previously.19 Multidisciplinary care for RA 
patients has been advocated in international guidelines for management excellence.20 It provides an opportunity for 
comprehensive disease management and may positively impact patient-reported outcomes such as quality of life.21 The 
ideal multidisciplinary care setting varies across institutions and strongly depends on the facilities and resources available in 
each setting.19 Being linked to an academic institution, the study site had the advantage of developing a multidisciplinary 
care model. It also provides an ideal location for student training with the best available models of care. The primary goal of 
the multidisciplinary care model is to provide optimal patient management.20 The availability of this option for patients with 
chronic conditions is highly important, especially with rapid advances in therapeutic options. In previously published 
literature, the model was linked to patient satisfaction but never to activation and engagement.22

The patient attending SRC had a documented belief that the patient’s role was important, had the confidence to act, was 
able to take action, and could stay on course even under stress. Having all these characteristics will enable patients to achieve 
better disease control by increasing adherence and reducing disease activity.23 In terms of cost, a multidisciplinary setting may 
increase the economic burden owing to the number of individuals involved. By contrast, multidisciplinary approaches may 
provide economic benefits.24 It should be emphasized that multidisciplinary care may differ across institutions, and a direct 
economic evaluation is needed.

To our knowledge, this is the first study to address patient activation from a multidisciplinary care perspective. While our 
previous work touched upon this topic, it was not the primary objective. The limitations were its cross-sectional nature, 
possible unknown confounders, and limited number of participants. Additionally, implementing multidisciplinary care is not 
an easy task; it requires human power and resources that may not be easily available in all the centers involved.

In conclusion, the SRC model showed better patient activation after assessment by PAM-13. These findings could 
provide pilot evidence on how multidisciplinary care might impact not only disease management but also patient 
activation and engagement. However, SRC are not cost-effective. Hence, economic evaluation of the use of these clinics 
over a long term is warranted.
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