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	Study
	Design
	Setting
	Study population
	Participants in cohort (n)
	Age (years) ± SD
	Female (%)
	Recruitment
	Assessment of progression
	Follow-up

	Agricola 2013[1]
	Prospective cohort
(CHECK)
	Combination of primary, secondary care and population-based (NED)
	Patients and participants, 45-65 years, pain and/or stiffness in 1 or both knees and/or hips, K-L grade =1
	1002 (analyzed 723 patients with AP pelvis radiographs)
	55.9 ±5.2
	79.5
	2002-2005
	THR
	5 years

	Agricola 2015a[2]
	Prospective cohort
(CHECK)
	Combination of primary, secondary care and population-based (NED)
	Patients and participants, women, 45-65 years, pain and/or stiffness in 1 or both knees and/or hips
	1002 (analyzed 550 women)
	55.8 ±5.1
	100
	2002-2005
	THR due to OA
	5 years

	Agricola 2015b[2]
	Nested case-control
(Chingford cohort)
	Population-based, from 1 general practice (UK)
	Participants, women, 44-67 years, K-L grade <2 
	1003 (analyzed 114)
	53.6 ±5.4
	100
	1989
	THR due to OA
	19 years

	Auquier 1979[3]
	Retrospective cohort
	Secondary care, Internal medicine and Rheumatology (FRA)
	Patients with primary hip OA,   ≥ 6 years between first and last examination, ≥ 4 examinations
	131
	52.18±10.21
	48
	1948-1965
	Increase in stage of pain and function, stages minimal, moderate, moderate-severe, severe
	6-23 years

	Barr 2012[4]
	Case-control
	Primary care (UK)
	Patients, with a new episode of hip pain, not thought to originate from structures outside the hip, age ≥40 years 
	195 (analyzed 102 patients)
	62.7±10.7
	68
	NR
	THR (compared to non-progression hips: increase of ≤ 1 K-L grade)
	5 years

	Bastick 2016[5]
	Prospective cohort
(CHECK)
	Combination of primary, secondary care and population-based (NED)
	Patients and participants, 45-65 years, pain and/or stiffness in 1 or both knees and/or hips
	545 (analyzed 363 patients)
	55.7±5.2
	81
	2002-2005
	NRS score for pain, group moderate progression compared to mild pain. Groups based on LCGA.
	5 years

	Bastick 2017[6]
	Prospective cohort
(CHECK)
	Combination of primary, secondary care and population-based (NED)
	Patients and participants, 45-65 years, pain and/or stiffness in 1 or both knees and/or hips
	588 (analyzed 538 patients)
	55.7±5.3
	79
	2002-2005
	THR
	5 years

	Bergink 2016[7]
	Prospective cohort (Rotterdam I)
	Population-based (NED)
	Participants ≥ 55 years, radiographs of hips available and scored at baseline and follow-up
	176
	NR
	NR
	1989 - 1993
	1. Increase ≥1 K-L grade 
2. Decrease ≥1 mm of joint space
	Average 8.4 years

	Birn 2014[8]
	Case-control
	Secondary care, Radiology (USA)
	Patients with hip complaints undergoing hip injection, diagnosis of OA or rapidly destructive OA
	94
(5 cases, 89 controls)
	NR
	69
	2006-2008
	Rapidly destructive OA: > 2 mm, or > 50% JSN/year
	NR

	Birrell 2003[9]
	Prospective cohort
	Primary care (UK)
	Patients with new episode of hip pain, arising from hip joint according to GP
	195
	63±11
	68
	1994-1997
	Time to being put on waiting list for THR
	36 months

	Bouyer 2016[10]
	Prospective cohort (KHOALA)
	Population-based (FRA)
	Participants, ACR criteria, 40-75 years, K-L grade ≥2
	242 (analyzed 133 patients)
	Median 62 inter-quartile range 57-48
	71
	2007-2009
	1. Increase ≥1 K-L grade
2. Increase ≥1 JSN score
3. Time to THR
	3 years

	Castano Betancourt 2009[11]
	Prospective cohort (GOAL)
	Primary care (NED)
	Patients, Clinical ACR criteria, no K-L grade 4, bilateral radiographs, DXA scan of adequate quality at baseline and 2 years follow-up
	189
	63.5±9
	69
	2003- 2004
	JSN ≥ 20% compared to baseline or THR.
	2 years

	Chaganti 2008[12]

	Nested case-control
(SOF)
	Population-based (USA)
	Participants, white ambulatory women, at least 65 years old at baseline, without bilateral hip replacement, with radiographic hip OA at baseline
	168 cases and 173 controls
	Cases: 
72.2 ±5.5 
Controls: 71.8 ±5.5 
	100
	1986-1988
	Decrease in MJS of 0.5 mm, or increase of ≥1 in summary grade, or increase ≥2 in total osteophyte score, or THR for OA
	Average 8.3 years

	Chevalier 2001[13]
	Prospective cohort
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria, K-L grade 2 or 3, VAS >40 mm
	30
	Females: 62±10
Males 55±13
	55
	NR
	Rapid evolution: JSN >0,6 mm/year
	1 year

	Conrozier 1998_1[14]
	Case-control
	NR
	Symptomatic hip OA
	104 (analyzed 10 cases, 23 controls)
	63.7±12.33
	61
	NR
	Rapidly progressive hip OA: severe hip pain, symptom onset within the last 2 years, annual rate of JSN > 1mm, ESR < 20mm/h, absence of detectable inflammatory or crystal-induced joint disease
	NR

	Conrozier 1998_2[15]
	Retrospective cohort
	Secondary care, Orthopedic Surgery (FRA)
	Patients who had THR for OA. OA was defined as radiographic JSN and evidence of OA lesions of the femoral head and acetabulum at operation
	89
	61.8±10.4
	56
	1992- 1993
	Radiographic: YMN, calculated from MJS in mm/year
	18-300 months

	Conrozier 1998_3[16]
	Prospective cohort
	Secondary care, Rheumatology (FRA)
	Patients, symptomatic hip OA, ACR criteria, superior femoral head migration, 
	48
	56.4±14.1
	52
	NR
	JSN in mm/year
	1 year

	Danielson 1964/ 1993 [17, 18]
	Prospective cohort
	Secondary care, Orthopedics (SWE)
	Patients with hip complaints, radiographically primary coxarthrosis
	168
	70.6±0.84
	52
	1950-1954
	1. Increase in pain index 0-5
2. Operation because of hip OA
3. Increase in radiographic index 0-10
	8-12 years

	van Dijk 2010[19]
	Prospective cohort
	Secondary care, Orthopedics, Rheumatology, Rehabilitation (NED)
	Patients with radiologic of clinical ACR criteria, age 50-84 years, referral to a hospital or rehabilitation center < 1 year, Lequesne Algofunctional Index score ≥5
	123
	66.3±8.9
	71
	NR
	1. decrease in WOMAC function 
2. Increase in seconds of Timed walking test
	3 years

	van Dijk 2011[20]
	Prospective cohort
	Secondary care, Orthopedics, Rheumatology, Rehabilitation (NED)
	Patients, Radiologic of clinical ACR criteria, age 50-84 years, referral to a hospital or rehabilitation center < 1 year, Lequesne Algofunctional Index score ≥5
	123
	66.3±8.9
	71
	NR
	1. decrease in WOMAC function 
2. Increase in seconds of Timed walking test
	3 years

	Dorleijn 2015[21]
	Prospective cohort
(GOAL)
	Primary care (NED)
	Patients, clinical ACR criteria, no THR or not on the waiting list, no K-L grade 4, bilateral radiographs, DXA scan of adequate quality at baseline and 2 years follow-up
	222
(analyzed 111 patients)
	63.4±9
	69
	2003- 2004
	VAS score for pain, group highly progressive compared to mild pain Groups based on LCGA
	2 years

	Dougados 1996[22]
	Prospective cohort
(ECHODIAH)
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria, 50-75 years, daily hip pain for ≥ 1 months during the past 2 months and a Lequesne algofunctional index of ≥3 points, JSW 1-3 mm
	508 (analyzed 461 patients)
	63±7
	60
	NR
	Radiological: ≥ 0.6 mm
decrease in JSW
	1 year

	Dougados 1997[23]
	Prospective cohort (ECHODIAH)
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria, 50-75 years, daily hip pain for ≥ 1 months during the past 2 months and a Lequesne algofunctional index of ≥3 points, JSW 1-3 mm or if >3 mm than ≥ 0.5 mm thinner than contralateral hip
	508 (analyzed 463 patients)
	63±7
	60
	NR
	Radiological: >0,5 mm decrease in JSW
	2 years

	Dougados 1999[24]
	Prospective cohort
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria, 50-75 years, daily pain ≥1 month in last 3 months, JSW > 1mm
	508
	NR
	60
	-NR
	Time to requirement of THR
	3 years

	Fukushima 2018[25]
	Prospective cohort
	Secondary care, Orthopedics, Rehabilitation (JPN)
	
	20
	42,9±3.0
	65
	NR
	Increase in Tönnis grade
	25 months

	Golightly 2010[26]
	Prospective cohort
(Johnston County)
	Population-based (USA)
	Participants, probability sampling, men ≥45 years, women >50 years, K-L grade ≥1
	1453
	61.9±9.6
	61
	1991-1997
	Increase in K- L grade or increase in hip symptoms (mild, moderate, severe)
	3-13 years

	Gossec 2005[27]
	Prospective cohort
	Secondary Care, Rheumatology (FRA)
	Patients, ACR criteria, ≥40 years, hip pain > 6 months, pain VAS ≥ 30, pain ≥ 14 days during previous month
	741
(analyzed 505 patients)
	64.0±10.1
	61
	NR
	THR
	2 years

	Hartofilakidis 2003[28]
	Retrospective cohort 
	Secondary care, Orthopedics (GRE)
	Patients with hip problems, age of symptom onset > 45-50 years, normal laboratory tests
	210
	61 SD: NR
	85
	1970-1996
	THR
	2->10 years

	Hawker 2006[29]
	Prospective cohort
	Population-based (CAN)
	Participants with self-reported difficulty in last 3 months with stair climbing, arising from chair, standing and walking, swelling, pain or stiffness in any joint ≥ 6 weeks, indication of troublesome hip and/or knee on diagram, WOMAC summary score ≥ 39
	2128
	71.5±9.5
	73
	1995-1997
	Time to THR
	6.1 years

	Hoeven 2013[30]
	Prospective cohort
(Rotterdam I)
	Population-based (NED)
	Participants ≥ 55 years, radiographs of hips available and scored at baseline and follow-up
	5650 (number analyzed: NR)
	68.2±8
	58
	1989 - 1993
	Increase ≥ 1 K-L grade baseline to follow-up
	10 years

	Holla 2010[31]
	Prospective cohort
(CHECK)
	Combination of primary, secondary care and population-based (NED)
	Patients and participants, 45-65 years, pain and/or stiffness in 1 or both knees and/or hips
	588
	55.8±5.3
	81
	2002-2005
	Moving into higher group (quintiles of WOMAC-PF 0-68) or remaining within the 3 highest groups
	2 years

	Juhakoski 2013[32]
	Prospective cohort
	Population-based (FIN)
	Participants, 55-80 years, K-L grade ≥1, pain in groin or lateral hip region
	118
	66.6±6.4
	70
	2005-2006
	1. WOMAC pain (0-100),  2. WOMAC function (0-100)
	2 years

	Kalyoncu 2009[33]
	Retrolective cohort
(ECHODIAH)
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria, 50-75 years, daily hip pain for ≥ 1 months during the past 2 months and a Lequesne algofunctional index of ≥3 points, JSW 1-3 mm or if >3 mm than ≥ 0.5 mm thinner than contralateral hip
	192
	With psoriasis: 71.5±7.2 Without psoriasis: 71.8±6.2
	59
	NR
	THR
	10 year

	Kelman 2006[34]
	Nested case-control
(SOF)
	Population-based (USA)

	Participants, Caucasian women, ≥65 years, baseline radio-graphic findings of hip OA: (1) a summary grade ≥2, (2) JSN severity grade ≥2 supero-laterally or severity grade ≥ 3 superomedially, or (3) definite osteophytes grade ≥2 in any location and definite JSN grade ≥2 in any location.
	396 (Cases 197, Controls 199)
	Cases: 72.3±5.4
Controls: 71.9±5.8
	100
	1986 - 1988
	Decrease in minimum joint space of ≥ 0.5mm, or an increase of ≥1 in the summary grade, or an increase of ≥2 in total osteophyte score, or THR
	8.3 years

	Kerkhof 2010[35]
	Prospective cohort
(Rotterdam I)
	Population-based (NED)
	Participants ≥ 55 years, K-L grade ≥1
	1610
	Cases: 67.0±6.8 Controls: 65.4±6.6
	Cases: 61 Controls: 50
	1989 - 1993
	Radiologic: JSN ≤1.0 mm or THR during follow-up
	NR

	Kopec 2013[36]
	Prospective cohort
(Johnston County)
	Population-based (USA)
	Participants, probability sampling, men ≥45 years, women >50 years, K-L grade 2-3
	1590 (analyzed 571 people)
	NR
	65
	1991-1997
	Increase ≥1 in K-L grade
	3-13 years

	Lane 2004[37]
	Prospective cohort
(SOF)
	Population-based (USA)
	Participants, Caucasian women, ≥65 years, baseline radiographic findings of hip OA: (1) a summary grade ≥2, (2) JSN severity grade ≥2 superolaterally or severity grade ≥ 3 superomedially, or (3) definite osteophytes grade ≥2 in any location and definite JSN grade ≥2 in any location
	745
	71.8±5.2
	100
	1986 - 1988
	Decrease in minimum joint space of ≥ 0.5mm, or an increase of ≥1 in the summary grade, or an increase of ≥2 in total osteophyte score, or THR
	8 years

	Lane 2007[38]
	Nested case-control
(SOF)
	Population-based (USA)
	Participants, Caucasian women, ≥65 years, baseline radiographic findings of hip OA: (1) a summary grade ≥2, (2) JSN severity grade ≥2 superolaterally or severity grade ≥ 3 superomedially, or (3) definite osteophytes grade ≥2 in any location and definite JSN grade ≥2 in any location
	342
	Cases: 72.4 ±5.6 
Controls: 71.7±5.6
	100
	1986 -1988
	Radiological: decrease in minimum joint space of ≥ 0.5mm, or an increase of ≥1 in the summary grade, or an increase of ≥2 in total osteophyte score, or THR
	8.3 years

	Laslett 2014[39]
	Prospective cohort
(TasOAC)
	Population-based (Tasmania)
	Participants 50-80 years, not living in aged-care facility, no contraindications for MRI
	1099
(analyzed 765 people)
	62.1±7
	51
	2002- 2004
	WOMAC pain (0-100)
	2,4 years

	Ledingham 1993[40]
	Prospective cohort
	Secondary care, Rheumatology and Orthopedics (UK)
	Patients, hip OA: JSN with osteophytes, pain or clinical abnormalities at the hip
	136
	65 SD: NR
	63
	NR
	1. Global assessment of radiographic change
2. THR
	3-73 months

	Lievense 2007[41]
	Prospective cohort
	Primary care (NED)
	Patients ≥50 years, hip pain persisting for 1 month-2 years, GP requested a radiograph at participating hospital
	224
(analyzed 163 patients)
	65.6±9.6
	73
	1996
	THR
	5.8 years

	Maillefert 2003[42]
	Prospective cohort
(ECHODIAH)
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria, 50-75 years, daily hip pain for ≥ 1 months during the past 2 months and a Lequesne algofunctional index of ≥3 points, JSW 1-3 mm or if >3 mm than ≥ 0.5 mm thinner than contralateral hip
	508
	63±7
	59
	NR
	1. Decrease in JSW >50% during first year follow-up 2. THR in 1 year -5 year of follow-up
	5 years

	Mazieres 2006[43]
	Prospective cohort (ECHODIAH)
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria, 50-75 years, daily hip pain for ≥ 1 months during the past 2 months and a Lequesne algofunctional index of ≥3 points, JSW 1-3 mm or if >3 mm than ≥ 0.5 mm thinner than contralateral hip
	507 (analyzed 333 patients)
	62.1±6.9
	59
	NR
	JSN ≥0,5 mm or THP
	3 years

	Nelson 2010[44]
	Prospective cohort
(Johnston County)
	Population-based (USA)
	Participants, probability sampling, men ≥45 years, women >50 years


	309
	62.3±9.3
	59
	1991-1997
	1. Increase in K-L grade. 2. Increase in osteophyte severity grade. 3. Increase in JSN severity grade
	5 years

	Perry 1972[45]
	Case-control
	Secondary care (UK)
	Patients, normal erythrocyte sedimentation rate, a negative latex test, K-L grade ≥2, radiological cystic changes
	44
	NR
	78
	1961
	Radiographic: progressive deterioration
	5-14 years

	Peters 2005[46]
	Prospective cohort
	Population-based in 40 general practices (UK)
	Participants with hip pain
	587
(analyzed 214)
	NR
	NR
	1992-1994
	New Zealand score 0-80 (combination of pain and function)
	7 years

	Pisters 2012[47]
	Prospective cohort

	Secondary care, Orthopedics, Rheumatology and Rehabilitation (NED)
	Patients, hip OA according to radiological or clinical ACR criteria, age 50-84 years, referral to hospital or rehabilitation center <1 year before inclusion, Lequesne Algofunctional index ≥ 5
	149
	66.7±9
	71
	NR
	Increase in WOMAC function on average over time (measured at 1,2,3, 5 years)
	5 years

	Pollard 2012[48]
	Prospective cohort
	Secondary care, 49 families with ≥ 2 female siblings undergone THA (UK)
	Offspring (Sibkids) and their spouses (Controls) of family with ≥ 2 female siblings undergone THR
	264
	Sibkids: 52.3 ±8.1
Controls: 54.1±9.0
	Sibkids 50 Controls 51
	NR
	Signs on examination of hip OA ór symptoms at baseline and signs ànd symptoms at follow-up
	5 years

	Reijman 2004[49]
	Prospective cohort
(Rotterdam I)
	Population-based (NED)
	Participants ≥ 55 years, urine samples and radiographs of hips available and scored at baseline and follow-up.
	1235
	66.6±6.8
	58
	1989 -1993
	JSN ≥1.0 mm in at least 1 of 3 compartments (lateral, superior, axial)
	6.6 years

	Reijman 2005[50]
	Prospective cohort
(Rotterdam I)
	Population-based (NED)
	Participants ≥ 55 years, K-L grade ≥1
	1904
	66.2±7
	53
	1989 -1993
	Radiologic: JSN ≤1.0 mm or THR during follow-up
	6,6 years

	Reijman 2007[51]
	Prospective cohort (Rotterdam I)
	Population-based (NED)
	Participants ≥ 55 years, K-L grade 1,2 or 3
	1676
	66.1±6.9
	52
	1989 - 1993
	1. JSN of ≥1 mm. 2. JSN of ≥1.5 mm. 3. Increase of ≥1 K-L grade
	6,6 years

	Solignac 2004[52]
	Prospective cohort
(ECHODIAH)
	Secondary care, Rheumatology (FRA)
	Patients complying with ACR criteria, 50-75 years, daily hip pain for ≥ 1 months during the past 2 months and a Lequesne algofunctional index of ≥3 points, JSW 1-3 mm
	507 (analyzed 333 patients)
	62.1±6.9
	59
	NR
	JSN ≥0,5 mm or THP
	3 years

	van Spil 2015[53]
	Prospective cohort
(CHECK)
	Combination of primary, secondary care and population-based (NED)
	Patients and participants, 45-65 years, pain and/or stiffness in 1 or both knees and/or hips, K-L grade =1

	1002
(analyzed 178 patients with hip pain)
	56 ±5
	79
	2002-2005
	Radiographic: ≥ 1 K-L grade increase
	5 years

	Thompson 2004[54]
	Case-control
	Secondary care (NI)
	Patients undergone primary THA, no other disease entity
	34 cases, controls: NR
	72 SD: NR
	85
	1991- 2001
	Rapidly progressive OA: loss of bone or a combined loss of bone and articular cartilage at rate >5mm per year
	18 months

	Tron 1994[55]
	Retrospective cohort
	Secondary care, Rheumatology (FRA)
	Patients with symptomatic coxarthrosis
	39
	55.5±12
	54
	NR
	Mean annual JSN in mm
	NR

	Verkleij 2012[56]
	Prospective cohort (GOAL)
	Primary care (NED)
	Patients, ACR criteria, no K-L grade 4.
	222
(analyzed 111 patients)
	63.4±9
	69
	2003-2004
	VAS score for pain, group highly progressive compared to mild pain
Groups based on LCGA
	2 years

	Vinciguerra 1995[57]
	Retrospective cohort
	Secondary care, Rheumatology (FRA)
	Patients, ACR criteria
	149
	58±14
	66
	1981-1986
	Time to THR
	Variable


Study population: the most important criteria are presented.
Abbreviations: n=number. SD=standard deviation. NR=not reported. OA=osteoarthritis. THR=total hip replacement. K-L grade=Kellgren and Lawrence grade. ACR=American College of Rheumatology. NED=the Netherlands. JPN=Japan. UK=United Kingdom. USA=United States of America. FRA=France. SWE=Sweden. CAN=Canada. NI= North Ireland. GRE=Greece. FIN=Finland. MJS=minimum joint space. JSN=joint space narrowing. JSW=joint space width. YMN=yearly mean narrowing. LCGA=latent class growth analysis. ESR=erythrocyte sedimentation rate. NRS=numeric rating scale. VAS=visual analogue scale.
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