Table 1. Characteristics of studies investigating the prospective association between flexibility and health outcomes in adults.
	First author, year
	Population description, cohort
	Participant characteristics
	Country
	Exposure description(s)
	Range of follow-up
	Outcome(s)
	Adjustments

	Ward, 2016a
	Primary care patients aged ≥65 years

Boston Rehabilitative Impairment Study of the Elderly (Boston RISE)
	n = 391 (130 males and 261 females); Age = 
69 to 84 years (range); BMI = 
Overweight (n = 159),
Obese (n = 139
	United States of America
	- Knee flexion ROM°
- n participants with ‘impaired’ ankle ‘flexion’ ROM
	2 years (baseline, 1-year, and 2-years follow-up)
	Lower-Extremity Function component of the Late Life Function and Disability Instrument (LLDFI)
- Basic Lower-Extremity (BLE) Function subscale
- Advanced Lower-Extremity (ALE) subscale
	Age, sex

	Lin, 2024
	Patients with very mild dementia
	n = 132
(55 males and 77 females); Age = median 74 years (range 53 to 88); BMI = median 24.2 (range 15.5 to 35.5)
	Taiwan (Republic of China)
	- Right sit-and reach (cm)
- Left sit-and-reach (cm)
- Right back scratch (cm)
- Left back scratch (cm)
	1 year
	A decline in Mini Mental State Examination (MMSE) of ≥2 points within 1 year of initial assessment
	Age

	Yusuf, 2011
	Patients with osteoarthritis in either knee, hip, or both

Genetic ARthrosis and Progression (GARP) study
	n = 117 (19 males, 98 females); Age = 60 (range 55 to 66) years at baseline 
BMI = 28.0 (range 20 to 47)
	The Netherlands
	Total range of motion
(Knee flexion, knee extension, hip flexion, hip extension)
	6.1 years 
(5.1-7.5 years)
	Clinical progression:
- defined as either joint replacement or an increase in self-reported WOMAC score of 9.7 for pain and 9.3 for function)  

Good prognosis: 
- defined as a decrease in WOMAC pain and function scores of -9.7 and -9.3, respectively)
	Age, sex, BMI

	Gavilán-Carrera, 2024
	Female patients with systemic lupus erythematosus (SLE)
	n = 44 (0 males, 44 females); Age = 43.3 (±13.8) at baseline; BMI = 25.5 (±4.5) at baseline
	Spain
	Back scratch test (cm)
	3 years
	Presence of atherosclerotic plaque (yes/no)

Intima-media thickness

Cardiovascular risk factors:
- LDL
- HDL
- SBP
- DBP
- BMI
- hsCRP
- Muscle mass
- PWV
	Agea, BMI, smoking habits

	da Silva, 2024
	Early axial spondyloarthritis (axSpA) and non-axSpA chronic back pain (BP) patients

SPondyloarthritis Caught Early (SPACE) cohort
	n = AxSpA (152 males, 142 females), non-AxSpA (30 males, 93 females); Age = AxSpA: 30 (±8) at baseline, non-AxSpA: 31 (±8) at baseline; BMI = AxSpA: 24 (±5), non-AxSpA: 24 (±5)
	The Netherlands, Italy, Sweden, Norway
	- Occiput-to-wall distance
- Cervical rotation
- Chest expansion
- Lateral spinal flexion
- Modified Schober test
- Intermalleolar distance
- Bath Ankylosing Spondylitis Metrology Index (BASMI)
	2 years
	AxSpA vs. non-AxSpA chronic back pain patients (compared changes from baseline to follow-up between disease groups)
	Baseline score, age, sex, NSAIDs use

	Brandão, 2024
	Patients with plantar fasciopathy
	n = 52 (9 males, 43 females) at baseline; Age = 49.4 (±12.0); BMI = 28.1 (±4.5)
	Brazil
	Ankle dorsiflexion ROM (°)
- Lunge test
	3 months
	Function:
- ADL subscale of the Foot and Ankle Ability Measure [FAAM] questionnaire)

Pain intensity:
- 11-point numerical rating scale
	Baseline ADL/FAAM score

	Agricola, 2013
	Early symptomatic osteoarthritis patients

Cohort Hip and Cohort Knee (CHECK) cohort
	n = 723 (148 males, 575 females); Age = 55.9 (±5.20); BMI = 26.1 (±4.1)
	The Netherlands
	Hip internal rotation ROM:
- reference group >20°
	5.07 (±0.17) years
	Incident OA: 
- Kellgren-Lawrence (K&L) grade 2
End-stage OA: 
- K&L grades 3, 4, or total hip replacement (THR)
	K&L grade, sex, BMI, age



	Chen, 2020
	Patients with axial spondyloarthritis (SpA)
	n = 116 (82 males, 34 females); Age = 45.6 (±13.3); BMI = NR
	Hong Kong (China)
	Modified Schober test (cm) 
	81 months (median)
	Major adverse cardiovascular events (MACE):
- Defined as acute coronary syndrome, stroke, cardiovascular death, and/or hospitalisation for heart failure
	Age, sex, disease-related parameters

	Zeni, 2010
	Patients with end-stage knee OA
	n = 120 (59 males, 61 females); Age = 59.5 (±9.7); BMI = 32.2 (±6.5)
	United States of America
	- Active knee extension ROM
- Active knee flexion ROM
	Up to 2 years
	Total knee arthroplasty (TKA)
	

	Chiu, 2005
	Patients with chronic neck pain
	n = 218 (69 males, 149 females); Age = 43.5 (±9.72); Height (cm) = 159.4 (±9.6); Weight (kg) = 58.7 (±10.4)
	Hong Kong (China)
	(Active cervical) ROM index
- Average score of flexion, extension, left lateral flexion, right lateral flexion, pronation and retraction
	6 months (baseline, 6 weeks, 6 months)
	- Verbal Numerical Pain Scale (VNPS)
- Northwick Park Neck Pain Questionnaire (NPQ) (disability)
	

	Carvalho, 2020
	Patients with early axial spondyloarthritis (axSpA)

DEvenir des Spondyloarthrites Indifférenciées Récentes (DESIR) cohort
	n = 644 (303 males, 329 females); Age = 33.6 (±8.6); BMI = 23.9 (±4.1)
	France
	BASMI linear

BASMI components:
- Tragus-to-wall
- Lateral spinal flexion
- Cervical rotation
- Anterior lumbar flexion
- Maximal intermalleolar distance
	5 years (analysed data from 5152 visits)
	- BMI
- HLA-B27 status
- Peripheral arthritis
- Enthesitis score
- Disease activity (ASDAS-CRP)
- Spinal radiographic structural damage (mSASSS)
- Hip radiographic structural damage (BASRI-hips)
- Spinal MRI inflammation (Berlin method)
- Spinal MRI inflammation (Spondyloarthritis Research Consortium of Canada [SPARCC] scoring system)
	Within-patient correlation

**authors simply state that they ‘adjusted for potentially confounding factors’**

	Mertens, 2023
	Patients with adhesive capsulitis (frozen shoulder)
	n = 88 (31 males, 57 females); Age = 53 (±9); BMI = 24.7 (±4.0)
	Belgium, Spain
	Active ROM:
- External rotation at 0° abduction
- Flexion
- Abduction
	9 months (baseline, 3-months, 6-months, 9-months)
	Disability:
- Disabilities of the Arm, Shoulder and Hand (DASH)

Pain intensity: 
- Visual analogue scale (VAS)
	

	Campbell, 2021
	Patients both at risk of and with radiographic knee osteoarthritis, and low-risk controls

Osteoarthritis Initiative (OAI) database
	n = 4796; Age = 61.5 (±9.2); BMI = 28.7 (±4.8)
	United States of America
	Flexion contracture (FC):
- present (<0° extension)
- absent (0°-5° hyperextension)

FC severity:
- none
- mild (lacking 1° to 5°)
- moderate (lacking 6° to 14°)
- severe (lacking ≥15°)
	9 years (baseline, annual follow-ups)
	Incident knee OA (with or without joint space narrowing [JSN])

OA-related outcomes
(WOMAC)
- pain
- stiffness
- function

Radiographic incidence of OA
(K&L grade)

Total knee arthroplasty (TKA)
	Unadjusted

Age, sex, BMI, knee laterality, recruitment centre, and baseline radiographic severity


	Bethi, 2013
	Patients with ankylosing spondylitis

Prospective Study of Outcomes in Ankylosing Spondylitis
	n = 411 (284 males, 127 females); Age = 41.9 (±14.3); BMI = NR
	United States of America
	- Cervical rotation (°) 
- Cervical lateral flexion (°)
- Occiput-to-wall distance (cm)
- Chest expansion (cm)
- Schober test (cm)
- Lateral thoracolumbar flexion (cm)
- Hip rotation (°)
	Median 1.5 years (median 3 visits, every 4-6 months)
	Self-reported functional limitations:
- Bath Ankylosing Spondylitis Functional Index (BASFI)
- Health Assessment Questionnaire modified for spondyloarthropathies (HAQ-S)
	Age, duration of AS, sex, ethnicity, education level, time of observation in the study

	Poddubnyy, 2018
	Patients with early axial spondyloarthritis (axSpA)

GErman SPondyloarthriti Inception Cohort (GESPIC)
	n = 210 (107 males, 103 females); Age = 37.3 (±10.6); BMI = NR
	Germany
	Spinal mobility:
- BASMI
	2 years (assessed every 6 months)
	Structural damage in the spine:
- modified Stoke AS Spine Score (mSASSS)

Functional status:
- BASFI

Disease activity:
- Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)
	Unadjusted

BASFI/BASMI at baseline

BASFI/BASMI at baseline,presence of definitive radiographic sacroiliitis, CRP, sex, HLA-B27 status

	Coyle, 2021
	Older adults with chronic low back pain

The Delaware Spine Studies
	n = 250 (122 males, 128 females); Age = 69.7 (±6.8); BMI = 29.3 (±5.7)
	United States of America
	Hip ROM:
- extension
- external rotation
- abduction
	12 months
	Performance-based functional outcomes:
- Repeated chair rise
- Gait speed
- 6-Minute Walk Test (6MWT)

Self-reported functional outcomes:
- Quebec Back Pain Disability Scale 
- LLFDI basic LE
- LLFDI advanced LE
	Sex, age, BMI, comorbidity burden (CIRS score), composite LBP intensity, and baseline outcome 

	Johnson, 2007
	Female patients with disabling hip/knee OA
	n = 43 (11 males, 33 females); Age = 76.3; BMI = NR
	Canada
	Passive ROM:
- hip rotation (IR/ER)
- hip flexion
- knee flexion/extension
	7 years
	Change in WOMAC score:
- Physical function score
- Pain score
	

	Beauchamp, 2016
	Primary care patients aged ≥65 years (with self-reported mobility limitations)

Boston Rehabilitative Impairment Study of the Elderly (Boston RISE)
	n = 430 (114 males, 291 females) at baseline; Age = 76.6 (±7.0); BMI = NR
	United States of America
	Maximal knee flexion (°)

Ankle ROM:
- Intact
- Impaired
	2 years
	Change in participation (Late-Life Disability Instrument [LLDI]):
- Frequency
- Limitations

Change in activities (Advanced lower-extremity scale of the Late-Life Function Instrument [LLFI])
	Baseline participation, age, sex

	Labad, 2018
	Patients with type I diabetes (and healthy controls)
	n = 37
(18 males, 19 females), 16 healthy controls; Age = 27.4 (±12.3) at baseline; BMI = 23.0 (±3.0) at baseline
	Spain
	Limited Joint Mobility (LJM):
- Prayer sign
- 5th MCP joint flexion (°)
- 3rd MCP joint flexion (°)
- Wrist flexion (°)
	15 years
	Type I diabetic patients vs. healthy control subjects
	

	Ward, 2016
	Primary care patients aged ≥65 years with self-reported mobility modifications

Boston Rehabilitative Impairment Study of the Elderly (Boston RISE)
	n = 391 (130 males and 261 females); Age = 76.5 (±7.1); BMI = 29.4 (±6.2)
	United States of America
	- Maximal knee flexion ROM (°)
- Maximal knee extension ROM (°)
- n participants with ‘impaired’ ankle ‘flexion’ ROM
	2 years (baseline, 1-year, and 2-years follow-up)
	Lower-Extremity Function component of the Late Life Function and Disability Instrument (LLDFI)
- Basic Lower-Extremity (BLE) Function subscale
- Advanced Lower-Extremity (ALE) subscale
	Age, sex, overweight/obesity status, number of comorbidities

	Oppewal, 2014
	Older adults with intellectual disabilities

Healthy ageing and intellectual disabilities (HA-ID) study
	n = 602 (306 males, 296 females); Age = 60.9 (±7.6); BMI = NR
	The Netherlands
	Extended version of the modified back saver sit and reach test (EMBSSR) (cm)
	3 years
	Daily functioning:
- basic ADL (Barthel index)
- mobility 
	Age, sex, level of intellectual disability (ID), Down syndrome, baseline ADL/mobility

	Eurenius, 2007
	Patients with rheumatoid arthritis
	n = 102 (26 males, 76 females); Age = median 57 (range 19-84); BMI = NR
	Sweden
	Escola Paulista de Medicina–Range of Motion (EPMROM) scale
- (0–30, 0 = motion with no restriction), based on 10 bilateral motions in 7 joints measured with a goniometer
	1 year
	Self-reported Physical Activity
- 8 questions, total score 0-32
- summary scores >12.5 represent amount of PA recommended for good health

Self-reported General Health Perception
- rated on VAS (0-100)
	Age, sex

	Damen, 2009
	Patients with suspected early symptomatic osteoarthritis patients

Cohort Hip and Cohort Knee (CHECK) cohort
	n = 1002 at baseline, subset of 262 included in analysis; Age = 55.9 (±5.20) from n = 1002; BMI =
26.2 (±4.1) from n = 1002
	The Netherlands
	Hip internal rotation ROM 
- <15 vs ≥15°

Hip flexion ROM
- >115 vs. ≤115°
	2-years and/or 5-years
	Development of OA
- According to the American College of Rheumatology (ACR) clinical criteria, and/or combined clinical/radiographic criteria
	

	van Dijk, 2010
	Elderly patients with hip or knee OA
	n = 237, knee OA (n = 174) (46 males, 128 female), hip OA (n = 123) (36 males, 87 females); Age = knee OA: 65.9 (±8.3), hip OA: 66.3 (±8.9); BMI = knee OA: 28.4 (±4.3), hip OA: 26.8 (±3.7)
	The Netherlands
	Active assisted ROM:
Hip:
- Internal rotation
- External rotation
- Flexion

Knee:
- Flexion
- Extension
	3 years (followed up annually)
	Limitations in activities:
- Self-reported limitations (physical functioning subscale of WOMAC)
- Performance-based limitations (10-m timed walking test)
- patient perceived change
	Baseline WOMAC

Baseline timed walking test

Radiologic impairments, ROM and muscle strength, pain, comorbidity, cognitive functioning, other factors (age, sex, use of devices, use of medication, surgery before inclusion, surgery during follow-up, BMI, obesity [BMI > 30kg/m2])

	Holla, 2010
	Patients with suspected early symptomatic osteoarthritis patients

Cohort Hip and Cohort Knee (CHECK) cohort
	n = knee stratum (n = 832) (169 males, 663 females), hip stratum (n = 588) (113 males, 475 females); Age = 56 (±5); BMI = knee stratum: median 25.6 (IQR 23.6 to 28.4), hip stratum: median 25.4 (IQR 23.2 to 28.2)
	The Netherlands
	Knee ROM (°):
- Flexion
- Extension

Hip ROM (°):
- Internal rotation
- Flexion

	2 years
	Limitations in activities:
- Self-reported limitations (physical functioning subscale of WOMAC)

**analysed as a dichotomous outcome (good outcome vs. poor outcome) as well as a continuous outcome
	

	Chen, 2018
	Inpatients with schizophrenia
	n = 190 (121 male, 69 females); Age = 45.11 (±8.78); BMI = 25.18 (±4.66)
	Taiwan (Republic of China)
	Standardised sit-and-reach test
	2 years
	Cognitive performance:
- Attention (Chu’s Attention Test)
- Hand dexterity (Chu’s Hand Dexterity Test)
- Working memory (Digit Span subset of WISC-IV)
	Body composition, CVS fitness, muscular endurance, flexibility

Age, sex, schooling, smoking status, MetS status, years since illness onset,
duration of hospitalization, and medication use

Baseline cognitive performance

	Fukui, 2010
	Patients with symptomatic medial knee OA aged 50 years or older
	n = 68 (10 males, 58 females); Age = 71.1 (±8.4); BMI = 25.5 (±2.5)
	Japan
	Active assisted ROM:
- knee flexion
- knee extension
	3 years (followed up every 3 months)
	Radiographic changes:
- narrowing of joint space width (JSW)
- severity of osteophytosis
	

	Protopopov, 2017
	Patients with axial spondyloarthritis (axSpA)

GErman SPondyloarthriti Inception Cohort (GESPIC)
	n = 210 (107 males, 103 females); Age = 37.3 (±10.6); BMI = NR
	Germany
	Radiographic sacroiliitis 
- sacroiliitis sum score (0-8)
	2 years (assessed every 6 months)
	Spinal mobility:
- BASMI

	mSASSS (structural damage of the spine), BASDAI, CRP (disease activity), sex

	Hwang, 2021
	Patients with ankylosing spondylitis

PSOAS (Prospective Study of Outcomes in AS) cohort
	n = cervical cohort:
518 (392 males, 126 females), lumbar cohort:
542 (409 males, 133 females); Age = cervical cohort: 41.73 (±13.42), lumbar cohort: 42.20 (±13.45); BMI = NR
	United States of America, Australia
	Cervical spinal mobility:
- cervical rotation
- lateral cervical bend
- occiput-to-wall distance

Lumbar spinal mobility:
- Schober’s test
- lumbar lateral bending
	Median (IQR) follow-up

Cervical cohort: 4.08 (2.25, 6.67)

Lumbar cohort: 4.17 (2.25, 6.67) 

(followed up every 4-6 months)

(mSASSS every 2 years)
	Structural damage
- cervical mSASSS
- lumbar mSASSS
	Study site, age, sex, smoking status, baseline regional mSASSS, longitudinal
BASDAI, longitudinal CRP levels, Patient Global Assessment,
nonsteroidal anti-inflammatory
drugs, tumour necrosis
factor inhibitors

	Pisters, 2012
	Elderly patients with hip or knee OA
	n = 211, knee OA (n = 216) (123 males, 93 female), hip OA (n = 149) (64 males, 85 females); Age = knee OA: 66.1 (±8.5), hip OA: 66.7 (±9.0); BMI = knee OA: 28.5 (±4.5), hip OA: 26.9 (±3.9)
	The Netherlands
	Active assisted ROM:
Hip:
- Internal rotation
- External rotation
- Flexion

Knee:
- Flexion
- Extension
	5 years (followed up annually)
	Limitations in activities:
- Self-reported limitations (physical functioning subscale of WOMAC)
- Performance-based limitations (10-m timed walking test)
	Adjusted for having both hip and knee OA

	Dinh, 2008
	Patients with diabetes
	n = 248 (124 males, 124 females); Age = males: 59 (±12), females: 57 (±13); BMI = males: 30.0 (±7.7); females: 31.3 (±6.2)
	United States of America
	Joint mobility:
- MTPJ mobility (°)
- STJ mobility (°)
	Mean 30 months (range 6-40 months)
	Ulceration
	

	Mertens, 2022
	Patients with stage 1 or 2 frozen shoulder
	n = 121 (44 males, 77 females); Age = 52.76 (±8.13); BMI = 24.54 (±3.94)
	Spain, Belgium
	Shoulder active ROM:
- ER (in 0° abduction)
- flexion
- abduction

**affected and unaffected sides measured**
	9 months
	Shoulder pain and disability:
- Shoulder Pain and Disability Index (SPADI)

Quality of life:
- eight domains of the 36-Item Short Form Health Survey (SF-36)
	Baseline score of the dependent variable (i.e., SPADI or SF-36),
age, sex, treatment category and demographic region

	Schmidt, 2018
	Primary care patients aged ≥65 years (with self-reported mobility limitations) with and without symptomatic lumbar spinal stenosis (SLSS)

Boston Rehabilitative Impairment Study of the Elderly (Boston RISE)
	n = 300 (100 males, 200 females); Age = SLSS: 76.9 (±6.6), no SLSS: 77.1 (±7.2); BMI = SLSS: 30.9 (±5.7), no SLSS: 28.7 (±5.7)
	United States of America
	- Maximal knee flexion (°)
- Knee flexion left vs. right difference
- Maximal knee extension (°)
- Knee extension left vs. right difference 

Ankle ROM:
- Intact
- Impaired
	2 years (followed annually)
	Lower-Extremity Function component of the Late Life Function and Disability Instrument (LLDFI);
- Basic Lower-Extremity (BLE) Function subscale
- Advanced Lower-Extremity (ALE) subscale
	Age, sex

**Additional adjustment variables,
number of comorbidities, and BMI did not meet criteria for inclusion
into the models**

	Riddle, 2012
	Patients both at risk of and with radiographic knee osteoarthritis

Osteoarthritis Initiative (OAI) database
	n = 4670 (1941 males, 2729 females); Age = no knee arthroplasty group (n = 4554): 61.22 (±9.18), knee arthroplasty group (n = 116):
65.03 (±8.30); BMI = no knee arthroplasty group: 28.69 (±4.81), knee arthroplasty group:
30.33 (±4.99)
	United States of America
	Knee flexion contracture (°)

	3 years 
	Rapid progression to knee arthroplasty
- defined as arthroplasty within three years of baseline data collection
- (yes/no)
	Considering
future knee arthroplasty, age, arthritis severity, currently seeing a
physician for arthritis, taking medication for knee arthritis, disability and pain ratings

	Riddle, 2009
	Patients both at risk of and with radiographic knee osteoarthritis

Osteoarthritis Initiative (OAI) database
	n = 778 (312 males, 466 females); Age = no knee arthroplasty group (n = 749):
61.6 (±9.3), knee arthroplasty group (n = 29):
66.6 (±7.5); BMI = BMI ≥30: no knee arthroplasty group: 
n = 341 (45.5%), knee arthroplasty group: 
n = 20 (69%)
	United States of America
	Knee flexion contracture (°)

	2 years (followed up annually)
	Knee arthroplasty
- presence of knee arthroplasty during 12- and 24-month follow-up
	


Note: da Silva, Carvalho, Poddubnyy, and Protopopov reported flexibility as the outcome variable and health markers as the exposure variables.

