
Moving Forward 

With Telemedicine 



Learning Objectives 

• Discuss the key factors that underscore the 

need for telemedicine in rheumatology

• Identify steps to conduct patient assessment in a 

virtual setting



Case #1

• A 26-year-old lady who just took a new job. She has 

a 58-year-old mother with severe disfiguring 

seropositive Rheumatoid Arthritis. She now has her 

own insurance and feels that she needs to be 

“screened” for RA so she does not end up like her 

mother.

• She calls Duke and was told the next appointment is 

in 4 months.



Case #2

• You have a 52-year-old schoolteacher with seropositive RA 

diagnosed 3 years ago. She is on MTX, folic acid, ASA, 

losartan, and diclofenac as needed. At her last visit 24 

weeks ago, her CBC, creatinine, LFTs, ESR, CRP, HAQ, 

and CDAI were normal.

• She has had to cancel and re-schedule twice because of 

her after school activities with the student council. She is 

now being refused a refill on her MTX unless she is seen 

by you.







Telehealth

• Telemedicine; virtual medicine

• The use of medical information that is exchanged from one site to another through 

electronic communication to improve patient health

• May be synchronous (real-time) or asynchronous

• Enhance current processes, not replace them

– Karolinska model in Stockholm, Sweden

• Does not replace MD-patient relationship; “(It) works best when it enhances well-run 

processes, not when it replaces the skill and judgment of physicians”

– 80% people (HCP, staff, patient)

– 15% process/logistics 

– 5% technology

https://www.americantelemed.org
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Table 1. Mechanisms of Mobile Health and Potential Benefits and Harms.*

Mechanism and Examples Potential Benefits Potential Harms

Cognitive aid to patients†

Visualization of blood glucose level, diet, physical activity, 

and insulin use in one place in patients with type 1 

diabetes53

Understanding of individualized responses of blood glucose 

level to diet and exercise
Confusion, misinterpretation

Cognitive aid to practitioners†

Visualization and summarization of home blood pressure 

readings

Quick assessment of ambulatory blood pressure control 

without need to mentally estimate average home blood 

pressure from manual logs

Symptom profiles (e.g. from ecologic momentary 

assessments) that characterize patient experience

Window into patients’ lived experience to inform patient-

centered care

Exacerbation of health disparities as practitioners have less 

insight into health states of patients who are not willing or 

able to track themselves

Decision aid to patients‡

Reminders about medication adherence Improved medication adherence

Reduction of medication nonadherence to a problem of 

forgetting,54 improving adherence for business rather than 

clinical reasons

Decision aid to practitioners‡

Alerts triggered when a patient is using a smart inhaler 

above specific threshold frequency
Treatment intensification in course of disease progression

Inaccurate alerts, high volume of alerts, medical liability for 

ensuring real-time response

Motivational aid for patient engagement and activation

Patient tracking of chronic pain
Data and graphing of subjective state validate patient 

experience, help improve engagement with care providers42

Data-driven perfectionism (e.g. orthosomnia from sleep 

tracking)53

Adaptive goals and rewards for number of steps taken per 

day55

Individualized strategies for initiating and maintaining health 

behavior change
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Table 2. Actions for Stakeholder in Mobile Health.*

Stakeholder and Action Illustrative References

Patients and caregivers

Understand trade-offs in remote monitoring Consumer Reports guide to digital security and privacy73

Discuss with clinicians what data to track and why, to facilitate join goal setting Patient and doctor jointly define interventions and outcomes of interest for personalized N-of-1 studies42

Practitioners

Discuss with patients what data to track and why, to facilitate joint goal setting Patient and doctor jointly define interventions and outcomes of interest for personalized N-of-1 studies42

Use patient-generated health data to facilitate doctor-patient communication, gain more holistic sense of 

a patient’s health experience, and increase patient engagement and activation† Use of observations of daily living74

Researchers and funders

Avoid exacerbating health disparities Minimalization of selection bias in the developments and testing of technologies73

Pursue, fund, train for, and support interdisciplinary science of digital biomarkers Agenda for the development and evaluation of digital biomarkers25

Develop and use broader range of evaluation approaches Evaluation of mobile health technology75

Health care administrators

Address digital patient experience, with emphasis on trust, equity, privacy, security, and appropriate 

patient expectations
Recommendation on role of health information technology in addressing health disparities77

Support patient use of digital health technologies Ochsner Health System O Bar45

Choose best path toward piloting, deployment, validation, or adoption of digital health technologies Digital health testing algorithm73

Policymakers and payers

Avoid increasing health disparities Recommendation on role of health information technology in addressing health disparities77

Ensure scientific rigor, transparency, accountability, equity, and adaptability in mobile health regulation 

and policy

Agenda for the development and evaluation of digital biomarkers,23 FDA Digital Health Software 

Precertification Program49

Collaborate across institutions and vendors to achieve transparency, accountability, and validation Health information technology innovation pipeline79



Why Do We Need Telemedicine?

Website: http://bhw.hrsa.gov/healthworkforce/index.html
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Why Do We Need Telemedicine?
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Percentage of Active Physicians Who Are Age 55 or Older by Specialty, 2015

Excludes 1,981 active physicians whose age is unknown.

Source: AMA Physician Masterfile (December 2015).

The functionality of the chart may vary across devices and browsers.



Why Do We Need Telemedicine?

Figure E-5. Comparison of Projected Supply and Projected Demand of Adult Rheumatologists.

Note. Data from 2005 workforce study (2005 to 2025); Data from the 2015 workforce study (2015 to 2030).

2015 American College of Rheumatology Workforce Study. Volume: 70, Issue: 6, Pages: 817-825, First published: 05 February 2018, 

DOI: (10.1002/art.40432).



Will Physicians Stop Performing 

Physical Examinations?

Editorial

American Journal of Medicine 2017



Does Every Patient Need a Physical Exam?

• YES

• How frequently?

– Initial exam; follow-up exam; acute/urgent visit

– Karolinska model

• Which disease states?

– OA

– Gout

– Fibromyalgia

– Back pain

• Examination by whom?



Identifying Patients With PsA Among Patients With Psoriasis: 

Alternatives to the Traditional Rheumatologist Referral

• Psoriasis patients identified in EMR 

– 1159 pts invited; 300 responded (26%); 152 

(13%) agreed to participate; 94 pts assessed 

thus far

• Patients were evaluated by physiotherapist, 

screening questionnaires, CRP, ESR, and US 

• Rheumatologist exam was reference standard: 

defined patients as not PsA, possible PsA, PsA

• MSK inflammation by US was common and not 

always associated with rheumatologist 

diagnosis of PsA but was sensitive

• A trained physiotherapist was 100% sensitive 

when identifying PsA
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Physiotherapists, MSK US, and screening questionnaires may help triage patients with psoriasis who are most likely 

to have a diagnosis of PsA

NPV, negative predicitve value; PPV, positive predicitve value; Colaco K, et al. ACR. 2017. San Diego, #882.



Routine Assessment of Patient Index Data (RAPID3)

• Patient-assessed 

measure for disease 

activity without use of 

formal joint counts or labs

• 3 item questionnaire

– PGA 0 – 10

– Pt physical function  0 – 10

– Pt pain 0 – 10

• Total score of 0-30 

• Level of disease activity:

– High > 12.0

– Moderate 6.1 – 12.0

– Low 3.1 – 6.0

– Remission 0 – 3.0

Pincus T, et al. Clin Exp Rheumatol. 2006; 24(suppl 43):S60-S73; Pincus T, et al. J Rheum. 2006;33:448; Pincus T, et al. Clin Exp Rheum. 2006;24:S60. 



Good Correlation Between RAPID3, DAS28 and CDAI

p < 0.001 for all comparisons.

The Journal of Rheumatology. 2008; 35:11; doi:10.3899/jrheum.080182.

Table 3. Spearman correlation coefficients for DAS28, CDAL, and all RAPID indices in 285 

patients in 3 clinical settings.

DAS28 CDAI RAPID3
RAPID

4PTJC

RAPID

4MDJC

CDAI 0.844

RAPID3 0.658 0.742

RAPID4PTJC 0.654 0.748 0.989

RAPID4MDJC 0.731 0.828 0.988

RAPID5 0.692 0.805 0.981 0.991 0.985



Correlation Between Baseline Disease Activity and MRI 

Progression at 6 and 12 Months (Pooled Data)

Odds ratio (95% CI)

Month 6

CDAI

SDAI

M-DAS28

DAS28 (CRP)

RAPID3

1.019 (0.998, 1.040)

1.021 (1.002, 1.041)

1.371* (1.127, 1.667)

1.514* (1.141, 2.008)

1.570† (1.257, 1.961)

Odds ratio (95% CI)

Odds ratio (95% CI)

Month 12

CDAI

SDAI

M-DAS28

DAS28 (CRP)

RAPID3

1.026 (1.005, 1.047)

1.028* (1.008, 1.048)

1.515† (1.233, 1.862)

1.624† (1.223, 2.157)

1.566† (1.242, 1.975)

Odds ratio (95% CI)

0.0 1.0 2.0 3.0 0.0 1.0 2.0 3.0

*p < 0.01; †p < 0.001

Logistic regression model included all randomized and treated patients

MRI progression is defined as change from baseline in total score greater than the smallest detectable change, which is calculated as SD/SQRT (2)*1.96. 

SD is the standard deviation of the paired differences of change from baseline in total score between two readers.

Arthritis Rheumatol. 2017; 69 (suppl 10).



RAPID3



What About PsA?

Construct Validity of RAPID3 for Disease Activity in PsA

• Cross-sectional study in the Psoriatic Arthritis 

Research Consortium (PARC)

• 401 patients with PsA completed a physical 

exam and packet of PROs including the RAPID3 

(MDHAQ + NRS-pain + NRS-global)

• The RAPID3 score was significantly different among 

patients with high S/TJC and those with low S/TJC

• PsAID9 and RAPID3 scores were highly 

correlated (0.90)

• RAPID3 score was also moderately or strongly 

correlated with PsAQoL, SF-12, BASDAI, 

FACIT-Fatigue, and WLQ

RAPID3 PsAID9

PsAID9 0.90

PsAQoL 0.77 0.78

SF-12 PCS –0.73 –0.71

BASDAI 0.89 0.88

FACIT-F –0.75 –0.82

WLQ (productivity score) 0.70 0.70

PhysGA 0.59 0.60

PhysArth 0.58 0.55

Swollen joints 0.42 0.38

The RAPID3 score measures disease impact from the 

patient’s perspective more broadly than swollen/tender 

joints, pain and function

Strong correlation (rho 0.8–1.0) Good correlation (rho 0.6–0.79)

Correlations between instruments

MDHAQ, Multidimensional Health Assessment Questionnaire; NRS, numeric rating scale; PsAID9, Psoriatic Arthritis Impact of Disease;

Walsh J, et al. ACR. 2017. San Diego, #1805.



What About SpA?

• BASDAI

– BASDAI, a self-administered instrument, was developed as a 

new approach to defining disease activity in patients with AS

– The BASDAI utilizes a horizontal line Visual Analogue Scale to 

assess disease severity, and consists of 6 questions related to 5 

major symptoms in AS: fatigue, spinal pain, joint pain/swelling, 

areas of localized tenderness, and morning stiffness

– Scores range from 0 to 10, with higher scores reflecting greater 

disease activity

• BASFI

– BASFI is a self-reported questionnaire designed to define and 

monitor functional ability in individuals with AS

– There are 10 items that ask respondents about their perception 

of their functional ability and how well they are able to function in 

everyday life, which are reported using a 10 cm horizontal visual 

analog scale, the mean of which gives the BASFI score (0–10)

– The BASFI satisfies the criteria for the design of a functional 

index. It is quick and easy to complete, reliable, and sensitive to 

change across the spectrum of the disease

• ASQoL

– The ASQoL was designed to specifically assess the impact of 

AS on the QoL of individuals from the patient’s perspective

– This self-reported questionnaire consists of 18 items requesting 

a ‘yes’ or ‘no’ response to questions related to the impact of pain 

on sleep, mood, motivation, ability to cope, activities of daily 

living, independence, relationships, and social life

– It allows for the accurate assessment of the efficacy of 

interventions from the patient’s perspective and has excellent 

scaling and psychometric properties

• ASDAS (if you could have lab work done for CRP)

– The ASDAS is an algorithm that combines elements of the 

BASDAI and patient’s global assessment with a laboratory 

measure of inflammation, either ESR or CRP level. The 

parameters used for ASDAS are listed below.

1. Total back pain (BASDAI question #2)

2. Patient’s global assessment of disease activity

3. Peripheral pain/swelling (BASDAI question #3)

4. Duration of morning stiffness (BASDAI question #6)

5. CRP in mg/L or ESR



Golimumab Improves Work Productivity and Activity and Quality of Life 

in patients With RA, PsA and AxSPA: GO ACTIVE Study

• 3 month analysis of 167 pts in Go Active: a 

prospective, non‐interventional, multi‐center study 

in Austria. 

• Impact of golimumab on work productivity and 

activity (WPAI) and quality of life (RAQoL for RA 

patients, AsQoL for axSpA patients, PsAQoL for 

PsA patients) is assessed by using patient 

reported outcomes. 

• Work productivity improved by -33 (-40 for patients 

with RA, and -31 for patients with axSpA and PsA) 

and activity impairment by -30 (-40 for patients with 

RA and axSpA, and -20 for patients with PsA). 

Quality of life improved by -5 for patients with 

axSpA and PsA, and by -7 for patients with RA.

Overall work

productivity

(employed patients)

Activity

impairment

(all patients)

-50

-40

-30

-20

-10
RA

axSpA

PsA

Total

0

Fig. 1: WPAI questionnaire

Changes from baselines after 3 months of golimumab treatment 

Conclusions: This interim analysis shows that golimumab treatment is effective in improving work productivity, daily 

activities as well as quality of life already within the first 3 months of treatment in RA, axSpA and PsA patients

Dejaco, C et al. EULAR. 2018; FRI0108.



Effect of Biologic DMARDs on 
Patient-Reported Outcomes (PROs)

• PROs allow the clinician to have a quantitative 

measurement of several aspects of the disease, 

according to the pt

• 557 references screened (after de-duplication), 

16 RCTs were included, studying interleukin 17 

inhibitors (IL17i) and tumor necrosis factor 

inhibitors (TNFi)

• In r-axSpA, the treatment group (for both TNFi and IL17i) 

reached the MCID for all the assessed PROs, except for 

a single study in which both the treatment and PBO 

groups reached the MCID for the SF36-PCS. For nr-

axSpA the results were more heterogeneous 

Conclusions: PROs in RCT is scarce. The profile of 

PROs response seems to be different between r-axSpA

and nr-axSpA pts; these differences must be further 

validated in future trials.

Rodrigues-Manica S, et al. EULAR. 2018; AB0845.

Phenotype
PRO and MCID cut-off 

for improvement

Difference between 

MCID from baseline to 

RCT end in favour of 

treatment arm (against 

PBO)

Drug (reference)

r-AxSpa
BASFI (0 – 10)

(≥ 7mm)
YES

ADA (Maksy 2008); SEC (Deodhar 2017); ADA 

(van der Heijde 2009)

ASQoL (0 – 18)

(≥ 1.8)
YES

SEC (Deodhar 2017); 

GOL ( Deodhar 2017)

EQ-5D (≥ 10.0) YES
SEC (Deodhar 2017; Marzo-Ortega 2017); GOL 

(Reveille 2017)

SF36-PCS (≥ 2.5) YES SEC (Deodhar 2017; Marzo-Ortega 2017)

SF36-PCS (≥ 2.5) YES# GOL (van Heijde 2014; Reveille 2017)

SF36-MCS (≥ 2.5) YES
SEC (Deodhar 2017); GOL (van Heijde 2004; 

Reveille 2017)

FACIT-F (≥ 4) YES SEC (Kvien 2017; Kvien 2017)

nr-axSpA BASFI (0 – 10) (≥ 7mm) YES ETN (Maksymowych 2016)

BASFI (0 – 10) (≥ 7mm) YES# ADA (Haibel 2008); IFX (Sieper 2014)

ASQoL (0 – 18) (≥ 1.8) YES CZP (Sieper 2015)

EQ-5D (≥ 10.0) YES# ADA (Haibel 2008); IFX (Sieper 2014)

EQ-5D (≥ 10.0) NO ETN (Dougados 2015)

SF36-PCS (≥ 2.5) YES ADA (Sieper 2013)

SF36-PCS (≥ 2.5) YES# ADA (Haibel 2008); ETN (Dougados 2015)

SF36-MCS (≥ 2.5) YES ADA (Haibel 2008)

SF36-MCS (≥ 2.5) NO ETN (Dougados 2015)



My Current Set-Up



Typical 15 Min Virtual Visit

• 3 min subjective assessment

• 5 min objective assessment

– RAPID3

– HAQ (including pain, pt global, 

overall satisfaction)

– Virtual joint inspection

– Still photo capture 

(skin, joints, etc)

• 5 min relay treatment plan

• 2 min re-cap and summarize

Photos courtesy of Dr. Alvin F. Wells.



Typical 15 Min Virtual Visit for PsA

• 3 min subjective assessment

• 5 min objective assessment

– RAPID3

– HAQ (including pain, pt global, 

overall satisfaction)

– Virtual skin and joint inspection

– Still photo capture 

(skin, joints, nails)

• 5 min relay treatment plan

• 2 min re-cap and summarize

Photos courtesy of Dr. Alvin F. Wells.



Difficulties Making a Fist in Clinically Suspect Arthralgia: An Easy Applicable 

Phenomenon Predictive for RA That Is Related to Flexor Tenosynovitis

• Pts with arthralgia < 1 yr

• Contrast-enhanced 1.5T MRI of the wrist and 

MCP2-5 joints was performed and scored for 

synovitis, bone marrow edema, tenosynovitis 

and MCPextensor peri-tendinitis

• HR for developing inflammatory arthritis:

– ↓ fist closure – 2.33 (1.38 – 3.93)

– ↓ grip strength – 1.62 (1.04 – 2.54)

Conclusions: Difficulties making a fist in CSA is a sign of 

underlying flexor tenosynovitis. Incomplete fist closure, in 

particular, is predictive for RA development

Ann Rheum Dis. October 2019. Vol 78 No 10.

Complete

(n = 483)

Incomplete

(n = 69)

Not 

decreased

(n = 351)

Decreased

(n = 201)

MCP

Prevalence

, 

n (%)

Prevalence,

n (%)

Prevalence

, 

n (%)

Prevalence, 

n (%)

Flexor tenosynovitis 51 (10.6) 27 (39.1) 39 (11.1) 39 (19.4)

Extensor peritendinitis 30 (6.2) 4 (5.8) 23 (6.6) 11 (5.5)

Synovitis 62 (12.8) 12 (17.4) 40 (11.4) 34 (16.9)

BME 31 (6.4) 7 (10.1) 20 (5.7) 18 (9.0)

Wrist

Flexor tenosynovitis 42 (8.7) 19 (27.5) 24 (6.8) 37 (18.4)

Extensor tenosynovitis 45 (9.3) 15 (21.7) 36 (10.3) 24 (11.9)

Synovitis 33 (6.8) 8 (11.6) 23 (6.6) 18 (9.0)

BME 65 (13.5) 9 (13.0) 46 (13.1) 28 (13.9)



Implementation Science. 2006. 1:18.

http://www.implementationscience.com/content/1/1/18

* Number of physicians (md) and hospital managers (hm) who mentioned the condition.

Table 2: Conditions for telehealth implementation

Dimension Condition. (Frequency)*

Individual
Perceived ease of use (4 md, 3 hm) Technology integrated to the daily practice (3 md, 2 hm)

Healthcare professionals’ motivation (2 md, 1 hm)

Professional

System based on the needs of health care professionals (4 md, 3 hm) Adequate remuneration for professionals in both sites (6 md, 

1 hm)

Defining clear rules for professional liability (3 md, 2 hm) Participation of physicians in telehealth decision-making (3 md)

Organisational 

Availability of resources dedicated to telehealth (specialised nurses, technicians, etc) (5 md, 4 hm) 

Specific schedules for telehealth consultations (3 md, 6 hm)

Referrals based upon existing collaboration networks (3 md, 3 hm)

Availability of up-to-date equipment (2 mg, 3 hm)

Socio-political/Systemic

Massive investments in technologies and infrastructures (1 md, 4 hm)

Regional agreements and local development plans for health care services delivery based upon a combination of local expertise, 

outreach services, and access to specialists with telehealth (1 md, 4 hm)

Technological 
Reliable, mobile, ergonomic, and user-friendly systems (4 md, 5 hm)

Image quality to allow diagnosis (4 md, 1 hm)

Ethical/Legal Ensuring data confidentiality (2 md, 2 hm)



Moving Forward: Remote Medical Equipment



Moving Forward: Virtual Home Medical Kit

• Digital stethoscope

• Digital thermometer

• Sphygmomanometer 

• Blood glucose meter

• Smart scale

• Dolorimeter/algometer



Moving Forward….
Telemedicine Allows Immediate Access to Care



Pre COVID-19

Facility to provider

Post COVID-19

Home to provider

Moving Forward: Change in Points of Care



Site of care 

Regulations

American College of Physicians 

efforts

New vs. established

Reimbursements

Licensure

Moving Forward With Telemedicine



Summary

• Telehealth, and indeed telerheumatology, is becoming the standard of medical care

• The goal should be to improve patient care, provide expedient access to medical 

services, and enhance current processes

• Virtual monitoring (e.g., telephone, internet), disease measures (e.g., RAPID3), and 

imaging modalities (e.g., ultrasound, wireless/wearable devices) should be 

incorporated now into your practice flow

• Issues around reimbursement, malpractice coverage, and logistics still need to 

be addressed

• Do not go backwards. Designate key staff

• If you do not have a digital/virtual strategy, you do not have a healthcare strategy


