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Three important pillars of health



Physical activity (PA): why it matters
• General population: benefits of physical activity
• WHO recommendations on physical activity
• Rheumatic diseases
• Sjögren’s disease
• mSQUASH questionnaire
• RESULT cohort: types of physical activity
• Pain and fatigue



World Health Organization
• Physical activity is fundamental to health 
• Physical inactivity is a major global health risk

• Benefits of PA
 Reduced risk of all-cause mortality
 Reduced risk of cardiovascular disease mortality, incident hypertension, 

incident site-specific cancers, incident type-2 diabetes and falls 
 Improved mental health, cognitive health, sleep and measures of body fat



Association between physical activity and mortality risk
consistent across adult lifespan

Martinez-Gomez et al. JAMA 
Network Open. 
2024;7(11):e2446802 

• 4 multinational megacohorts
• 2.011.186 individuals
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Physiology of sedentary behaviour

Pinto et al. Physiol Rev
2023;103: 2561-2622



WHO guidelines on physical activity and sedentary behaviour



Aerobic physical activity
• WHO definition: activity in which body’s large muscles move in rhythmic manner 

for sustained period of time
• Aerobic activity improves cardiorespiratory fitness
• Examples include walking, running, swimming, bicycling 



Muscle strengthening activities
• WHO definition: physical activity and exercise that increase skeletal muscle strength, 

power, endurance and mass 
• Activities with repetitive movements that involve exerting force against resistance to 

induce muscular contraction, leading to increased muscle hypertrophy or muscular 
strength and endurance

• Examples: weightlifting, using resistance bands, bodyweight exercises (push-ups or 
lunges/squats)



Functional balance activities
• WHO definition: static and dynamic exercises that are designed to improve 

individual’s ability to withstand challenges from postural sway or destabilizing 
stimuli caused by self-motion, environment or other objects

• Movements designed to improve stability and coordination, helping individuals 
maintain balance in daily activities and prevent falls

• Examples: one-leg stands, toe raises, stepping over obstacles, yoga



Meeting PA guidelines: reduced risk of chronic pain

Ray et al. Med Sci Sports Exerc. 
2023;55(3):497-506.

• U.S. National Health 
Interview Survey 2020

• 31.568 individuals



EULAR recommendations in rheumatic diseases

Gwinnutt et al. 2021 EULAR recommendations regarding lifestyle behaviours and work participation to prevent progression of rheumatic and musculoskeletal diseases. 
Ann Rheum Dis. 2023 Jan;82(1):48-56.

Exercise can improve pain, function 
and quality of life

Avoid physical inactivity

Aerobic and strengthening exercises

Exercise is safe

Never too late to start exercising



Sjögren’s disease

• Systemic autoimmune disease

• Sicca symptoms: dry eyes and dry mouth

• Chronic fatigue, muscle pain and joint pain

• Systemic disease manifestations



Physical fatigue & pain: important symptoms

Arends et al. Clin Exp Rheumatol
2017;35:255-61

• Open-label trial: rituximab
• Baseline visit (n=28) 
• Symptom most eligible for 

improvement



Physical activity in SjD
• Physical activity is reduced in people with SjD

without concomitant increase in sedentary activity • Survey study UK
• 273 patients with SjD
• Matched community 

controls

• Physical activity is associated 
with symptoms of depression 
and daytime sleepiness

Ng et al. Rheumatol Int 
2017; 37:623–631



Importance of physical activity in SjD: evidence from trials



Systematic review and meta-analysis in SjD
• Exercise interventions significantly improved pain, 

fatigue, quality of life and aerobic capacity 
compared to controls

• Resistance exercise was particularly effective

• 5 RCTs including 269 
female patients with SjD

Nacar et al. Disabil Rehabil. 
2025;10:1-9.



Measurement of physical activity
Content of interest
• Intensity, duration and frequency
• Cover physical activity in all settings: household, work, transport, recreation and sport

Accelerometer or apps
• Measures “how much, but not what”

Questionnaire
• PROM
• Good feasibility: easily available, cheap, uniform

mSQUASH: modified Short Questionnaire to ASsess Health-enhancing physical activity



mSQUASH: development, field testing and validation

1. Carbo et al. Semin Arthritis Rheum. 
2021;51(4):719-27
2. van der Kraan et al. RMD Open. 2024 
Oct 23;10(4):e004696. 
3. Ausma et al. Clin Exp Rheumatol. 
2024;42(12):2468-75.

• Interviews with professionals and patients
• Criterion validity in axSpA: accelerometer ρ=0.571

• Clinical validation in axSpA: good measurement properties1,2

• Field testing interviews and clinical validation in SjD3





mSQUASH questionnaire: 4 domains

Walking and 
cycling to 
work/school

Work/school Leisure activities

Walking and 
cycling to other 
destinations

Household 
activities

Sports and 
exercise

• Minutes per week
• Perceived physical demand (reported by patient)
• MET value: oxygen consumption per kg body weight per minute



Physical Function ≠ Activity

Physical function
• Ability to perform both basic and instrumental 

activities of daily living1

Physical activity
• Movement produced by skeletal muscles that 

contributes to energy expenditure2

1. Garber et al BMC Geriatr 10, (2010) 6
2. Caspersen et al Public Health Rep. 1985;100(2):126-31.



Interlude



UMC Groningen: RESULT cohort

• REgistry of Sjögren’s disease LongiTudinal (RESULT) 
• Ongoing prospective longitudinal observational cohort study with 

standardized follow-up

Mossel et al. J Rheumatol. 
2021;48(5):717-27.



Types of physical activity

• RESULT cohort
• 245 patients with SjD

44%

91%

73%

37%

22%

51%

88%

62%

21%

16%

55%

Ausma et al. EULAR 2025 
ABS1072



Minutes per week of performed physical activity

• RESULT cohort
• 245 patients with SjD
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Ausma et al. EULAR 2025 
ABS1072



55% performed ≥1 type of sports/exercise

Ausma et al. EULAR 2025 
ABS1072



WHO recommendations: physical activity



Aerobic physical activity
• WHO recommendation:

 ≥150 minutes of moderate-intensity PA       
≥75 minutes of vigorous-intensity aerobic PA 
or combination of both
• One MET is energy equivalent expended by 

individual while seated at rest
• Moderate-intensity PA corresponds to activities 

with MET value ≥3 
– You can talk but not sing during activity

• Vigorous-intensity PA corresponds to activities 
with MET value ≥6

– Rapid breathing pattern, sweating



Muscle strengthening activities
• WHO recommendation: 

 Adults should perform muscle strengthening activities at moderate or greater 
intensity that involve all major muscle groups on ≥2 days a week

 Major muscle groups: legs, back, abdomen, chest, shoulders and arms



Functional balance activities
• WHO recommendation: 

 Adults ≥65 years should do varied multicomponent physical activity that 
emphasizes functional balance and strength training at moderate or greater 
intensity, on ≥3 days a week, to enhance functional capacity and to prevent falls



Adherence to WHO recommendations

Ausma et al. EULAR 2025 
ABS1072



Health-related quality of life in patients with SjD

Ausma et al. EULAR 2025 
ABS1072



Association of physical activity with HR-QoL

Ausma et al. EULAR 2025 
ABS1072



Do I fulfill WHO 
recommendations?

Aerobic activity 
≥150 min/week
moderate-vigorous 
intensity

Muscle strengthening 
≥2x/week

Balance
≥3x/week



Which sport/exercise is suitable?

• Sportive walking
• Swimming, training in water
• Cycling
• Exercise to music
• Fitness, group lessons
• Yoga, pilates

• Sports: adjustments may be necessary in case of 
active disease or vulnerability
– Not recommended: contact sports or sports with 

an increased risk of falls

What do I like?

Which activity suits me?



Barriers and facilitators for physical activity
• Barriers

 Fatigue (61%)
 Pain (54%)
 Painful/swollen joints (51%)

• Facilitators
 Having less fatigue (67%)
 Having less pain (64%)
 Being able to do easier my daily activities (56%)

• Barriers that stop people living with RMDs to do more PA are the 
ones that can be significantly improved through PA engagement

• Survey PARE network from EULAR
• 533 patients with rheumatic diseases

Metsios et al. Clinical 
Rheumatology 2023;42:1897-1902



Barriers for physical activity: pain

• Be physically active, but sometimes in adapted way

• When to ‘listen’ to pain?
 Type (sharp vs. dull)
 Progress (increase vs. decrease with exercise)
 Degree (score ≥7/10 vs. ≤4/10)
 Persistent (no decrease within half day after exercise)

• Exercises: weight, range of motion, quantity, speed, execution

• Sports activities: duration, intensity, breaks, build-up



Physical activity and fatigue

• Negative/positive cycle

• Sufficient rest/relaxation
• Adaptation in physical activity: step by step
• Exercise routines

Fatigue

ExercisePhysical 
fitness



Physical activity: why it matters
• Beneficial effects: symptoms 

(pain/fatigue), functional status, 
general health

• Adaptation in case of pain and fatigue
• Multicomponent activities:    

condition, strength, balance
• What do I like / suits me?

 Focus on possibilities
 Planning, routines 
 Together with someone
 Setting goals



Sjögren Team and mSQUASH Team Groningen

Contact: s.arends@umcg.nl



Questions?


