Supplementary table 1. Studies reporting reference intervals for serum or plasma PINP and β-CTX-I, BALP and TRACP5b.
	Reference
	Country, title and year
	Marker
	Reference Intervals
Median (IQR-mid 95%-range)
	Reference Population
	Method

	(1)
	Sweden

“Biochemical markers of bone metabolism and prediction of fracture in elderly women”

2004
	BALP
	22.6 ± 8.4 (U/L) (+)
	Women: 862 (75 yrs)
	Quidel EIA

	
	
	β-CTX-I
	299 ± 195 (ng/L) (+)
	
	Roche cobas

	
	
	TRACP5b
	3.4 ±1.2 (U/L) (+)
	
	Quidel EIA

	(2)
	Japan

Reference database of biochemical markers of bone turnover for the Japanese female population. Japanese Population-based Osteoporosis (JPOS) Study

2004
	BALP
	10.5 (+5.4 ) (ng/mL) (+)
	1384 premenopausal women 
	IRMA (Tandem-R Ostase Hybritech Inc)

	
	
	
	15.7 (+6.6) (ng/mL) (+)
	1084 postmenopausal women
	

	(3)
	USA

“A cross-sectional study of bone turnover markers in healthy premenopausal women”

2007
	BALP
	8.3 (4.5-15.7) (ng/mL)
	Women: 211 (28-45 yrs)
	Beckman Access

	
	
	β-CTX-I
	244 (94-659) (ng/L)
	Women: 178 (28-45 yrs)
	Roche cobas

	
	
	PINP
	37.0 (16.0-83.0) (μg/L)
	Women: 181 (28-45 yrs)
	Orion UniQ PINP RIA

	(4)
	Japan

“Reference intervals of serum tartrate-resistant acid phosphatase type 5b activity measured with a novel assay in Japanese subjects”

2008
	TRACP5b
	1.7–5.9 (U/L)(*)
	Men: 309 (25-82 yrs)
	Nittobo EIA

	
	
	TRACP5b
	1.2–4.4 (U/L)(*)
	Premenopausal women: 267 (25-55 yrs)
	

	
	
	TRACP5b
	2.5–7.6 (U/L)(*)
	Postmenopausal women: 151 (45-77 yrs)
	

	(5)
	UK, France

“Establishing a reference range for bone turnover markers in young, healthy women”

2008
	BALP
	16.1 (9.0-28.8) (IU/L)(**)
	Women:193 (30-45 yrs)
	Quidel EIA

	
	
	β-CTX-I
	270 (111-690) (ng/L) (**)
	
	Roche cobas

	
	
	PINP
	33.1 (15.9-69.0) (μg/L) (**)
	
	Roche cobas

	
	
	BALP
	15.8 (9.1-27.5) (IU/L) (**)
	Women:153 (35-45 yrs)
	Quidel EIA

	
	
	β-CTX-I
	250 (100-620) (ng/L) (**)
	
	Roche cobas

	
	
	PINP
	31.4 (16.2-60.9) (μg/L) (**)
	
	Roche cobas

	(6)
	Italy

“Determinants of bone turnover markers in healthy premenopausal women”

2008
	β-CTX-I


	260 ± 130 (ng/L) (+)
	Premenopausal Women: 531 (20-50 yrs)
	Roche cobas

	
	
	PINP
	35.1 ± 13.4 (μg/L) (+)
	
	

	(7)
	Spain

“Bone turnover markers in Spanish postmenopausal women: the Camargo cohort study”

2009
	PINP
	44.5 (19–100) (μg/L)
	Postmenopausal women:1080 (44-93 yrs)
	Roche cobas

	
	
	β-CTX-I
	356 (112–1.018) (ng/L)
	
	

	(8)
	UK, France, Belgium, USA

“Establishing a reference interval for bone turnover markers in 637 healthy, young, premenopausal women from the United Kingdom, France, Belgium, and the United States”

2009
	BALP
	8.7 (5.2-15.3) (ng/mL)
	Women:637 (30-39 yrs)
	Beckman Access

	
	
	PINP
	36.0 (16.3-78.2) (μg/L)
	
	Roche cobas

	
	
	β-CTX-I
	299 (114-628) (ng/L)
	
	Roche cobas

	(9)
	Spain

“Bone turnover markers in Spanish adult men The Camargo Cohort Study”

2010
	PINP
	33.5 (25.5-44.4) (μg/L)
	Men:660 (50-92 yrs)($)
	Roche cobas

	
	
	β-CTX-I
	270 (190–380) (ng/L)($)
	
	

	(10)
	Saudi Arabia

“Reference intervals of biochemical bone turnover markers for Saudi Arabian women: a cross-sectional study”

2010
	BALP
	8.3 (4.6–12.4) (U/L)(**)
	Women:765 (35-45 yrs)
	Quidel EIA

	
	
	PINP
	32.2 (22.3–42.9) (ug/L) (**)
	
	Roche cobas

	
	
	β-CTX-I
	217 (164–274) (ng/L) (**)
	
	Roche cobas

	
	
	TRACP5b
	4.0 (2.3–5.9) (U/L) (**)
	
	Quidel EIA

	(11)
	France, Denmark

“Reference intervals of bone turnover markers in healthy premenopausal women: results from a cross-sectional European study”

2012
	β-CTX-I
	297 (111–791) (ng/L)($$)
	Women:194 (35-39 yrs)
	Roche cobas

	
	
	
	390 (177–862) (ng/L) ($$)
	
	Nordic Bioscience ELISA

	
	
	BALP
	10.1 (5.8–17.5) (ng/mL) ($$)
	
	Beckman Access

	
	
	
	24.0 (14.8–38.8) (U/L) ($$)
	
	Quidel BAP EIA

	
	
	PINP
	38.0 (17.3–83.4) (μg/L) ($$)
	
	Roche cobas

	
	
	PINP
	38.3 (19.5–75.2) (μg/L) ($$)
	
	Orion UniQ PINP RIA

	(12)
	Korea

Efficacy of intravenously administered ibandronate in postmenopausal Korean women with insufficient response to orally administered bisphosphonates

2012
	β-CTX-I
	279 (36-899) (ng/L) 
	321 premenopausal women
(22-54 yrs)
	Roche cobas

	(13)
	Belgium, UK

“IDS iSYS automated intact procollagen-1-N-terminus pro-peptide assay: method evaluation and reference intervals in adults and children”

2013
	PINP
	14.7 -74.6 (μg/L)
	Premenopausal women(18-35 yrs): 93
	IDS iSYS

Cant find thge medians

	
	
	PINP
	7.5-75.3 (μg/L)
	Postmenopausal women(> 65): 64
	

	
	
	PINP
	19.4-95.4 (μg/L)
	Men (18-45 yrs): 77
	

	
	
	PINP
	12.8 -71.9 (μg/L)
	Men ( > 45 yrs): 167
	

	(14)
	Germany

“Reference intervals for serum concentrations of three bone turnover markers for men and women”

2013
	PINP
	38.0 (29.2–49.4) (μg/L)
	Men: 1107
	IDS iSYS

	
	
	PINP
	36.7 (28.2–46.4) (μg/L)
	Women, premenopausal: 382
	

	
	
	PINP
	46.4 (32.7–62.0) (μg/L)
	Women, postmenopausal: 450
	

	
	
	BALP
	14.0 (11.3–16.8) (ng/mL)
	Men: 1107
	

	
	
	BALP
	10.8 (8.9–13.6) (ng/mL)
	Women, premenopausal: 382
	

	
	
	BALP
	16.3 (13.1–20.4) (ng/mL)
	Women, postmenopausal: 450
	

	
	
	β-CTX-I
	280 (190–410) (ng/L)
	Men: 1107
	

	
	
	β-CTX-I
	230 (160–340) (ng/L)
	Women, premenopausal: 382
	

	
	
	β-CTX-I
	370 (250–560) (ng/L)
	Women, postmenopausal: 450
	

	
	
	PINP
	37 (27-49) (μg/L)
	
	

	
	
	β-CTX-I
	338 (212–499) (ng/L)
	Female: 1246 (20-93 yrs)
	

	
	
	PINP
	37 (26-51) (μg/L)
	
	

	(15)
	Bosnia

“The utility of procollagen type 1 N-terminal propeptide for the bone status assessment in postmenopausal women”

2013

	PINP
	49.8 (37.3-53.9) (μg/L)
	Women ≤53 yrs: 49
	Roche cobas

	
	
	PINP
	45.6 (39.4-59.6) (μg/L)
	Women 54-58 yrs: 51
	

	
	
	PINP
	36.1 (30.3-44.6) (μg/L)
	Women 59-65 yrs: 45
	

	
	
	PINP
	47.4 (35.2-53.3) (μg/L)
	Women ≥66 yrs: 42
	

	(16)
	Shangai

“Establishing reference intervals for bone turnover markers in the healthy shanghai population and the relationship with bone mineral density in postmenopausal women”

2013
	PINP
	32.90 (13.72–58.67) (μg/L)
	Women: 406 (35–45 yrs)
	Roche cobas

	
	
	β-CTX-I
	210 (112–497) (ng/L)
	
	

	
	
	PINP
	42.43 (16.89–65.49) (μg/L)
	Men: 226 (35–45 yrs)
	

	
	
	β-CTX-I
	378 (100–612) (ng/L)
	
	

	(17)
	Australia

“Harmonised Australian Reference Intervals for Serum PINP and CTX in Adults”

2014
	PINP
	15-115 (μg/L)
	Males 20–24 yrs
	Roche cobas
Cant find nedians

	
	
	PINP
	15–80 (μg/L)
	Males 25–70 yrs
	

	
	
	PINP
	15–115 (μg/L)
	Males >70 yrs
	

	
	
	PINP
	15-90 (μg/L)
	Premenopausal females 20–24 yrs
	

	
	
	PINP
	15–70 (μg/L)
	Premenopausal females 25–49 yrs
	

	
	
	PINP
	15–90 (μg/L)
	Menopausal females 50–70 yrs
	

	
	
	PINP
	15-115 (μg/L)
	Menopausal females >70 yrs
	

	
	
	β-CTX-I
	400–900 (ng/L)
	Males 20–24 yrs
	

	
	
	β-CTX-I
	100–600 (ng/L)
	Males 25–70 yrs
	

	
	
	β-CTX-I
	100–750 (ng/L)
	Males>70 yrs
	

	
	
	β-CTX-I
	150–800 (ng/L)
	Premenopausal females 20–49 yrs
	

	
	
	β-CTX-I
	50–800 (ng/L)
	Menopausal females
50–70 yrs
	

	
	
	β-CTX-I
	100-1000 (ng/L)
	Menopausal females >70 yrs
	

	(18)
	UK, Germany, France

Establishing reference intervals for bone turnover markers in healthy postmenopausal women in a nonfasting state

2014
	β-CTX-I
	190 (50-630) (ng/L) (#)
	158 Premenopausal women
	IDS iSYS

	
	
	PINP
	30.1 (4.2-74.5) (ng/mL) (#)
	
	IDS iSYS

	
	
	BALP
	9.8 (5.2-18.6) ng/mL (#)
	
	IDS iSYS

	
	
	β-CTX-I
	310 (100-1000) ng/L (#)
	343 Postmenopausal women
	IDS iSYS

	
	
	PINP
	41.3 (18.3-94.1) (ng/mL)  (#)
	
	IDS iSYS

	
	
	BALP
	14.1 (7.2-27.6)c (ng/mL) (#)
	
	IDS iSYS

	(19)
	Australia

“Reference intervals for bone turnover markers and their association with incident hip fractures in older men: the Health in Men study”

2015
	β-CTX-I
	301 (227– 417) (ng/L)
	Men:298 (70-89 yrs)
	Roche cobas

	
	
	PINP
	39.3 (28.1–50.1) (μg/L)
	
	

	(20)
	Spain

“Reference intervals for bone turnover markers in Spanish premenopausal women”

2015
	BALP
	9.3 (6.0–13.8) (ng/mL)
	184 pre-menopausal women (35–45 yrs)
	IDS ELISA

	
	
	PINP
	35.9 (20.8–60.6) (μg/L)
	
	Roche cobas

	
	
	PINP
	35.8 (20.8–64.9) (μg/L)
	
	IDS iSYS

	
	
	β-CTX-I
	250 (137–480) (ng/L)
	
	Roche cobas

	
	
	β-CTX-I
	246 (107–541) (ng/L)
	
	IDS iSYS

	(21)
	Denmark

“Comparison of two automated assays of BTM (CTX and PINP) and reference intervals in a Danish population”

2017
	β-CTX-I
	330 (94-1160) (ng/L)
	Men (n = 1023)
	IDS iSYS

	
	
	β-CTX-I
	350 (150-818) (ng/L)
	Men (n = 1039)
	Roche cobas

	
	
	β-CTX-I
	347 (90-1342) (ng/L)
	Women (n = 1018)
	IDS-iSYS

	
	
	β-CTX-I
	367 (149-907) (ng/L)
	Women (n = 1029)
	Roche cobas

	
	
	PINP
	41 (19-88) (μg/L)
	Men (n = 1040)
	IDS iSYS

	
	
	PINP
	43 (20-95) ( μg/L)
	Men (n = 1039)
	Roche cobas

	
	
	PINP
	46 (20-107) (μg/L)
	Women (n = 1030)
	IDS iSYS

	
	
	PINP
	49 (20-117) (μg/L)
	Women (n = 1043)
	Roche cobas

	(22)
	Romania

“Correlations between bone turnover markers, serum magnesium and bone mass density in postmenopausal osteoporosis”

2018
	BALP
	19.2±2.0 (U/L) (+)
	Women: 81 (postmenopausal)
	Quidel EIA

	
	
	TRACP5b
	2.9±0.3 (U/L) (+)
	
	MicroVue™ TRAP-5b; EIA

	(23)
	Korea

“Age-related Reference Intervals for Total Collagen-I-N-terminal Propeptide in Healthy Korean Population”

2018
	PINP
	44.2 (22.9-85.3) (μg/L)
	Men:208 (20-≥60 yrs)
	Roche cobas

	
	
	
	41.3 (20.1-87.7) (μg/L)
	Women:370 (20-≥60 yrs)
	

	(24)
	Korea

“Reference Intervals for Bone Turnover Markers in Korean Healthy Women”

2020
	β-CTX-I
	Median (IQR) 322 (212-461)
RI 115-861 (ng/L)
	461 Korean women (287 premenopausal and 174 postmenopausal)
	
Roche cobas

	(25)
	Belgium

“Analytical evaluation of the Nittobo Medical tartrate resistant acid phosphatase isoform 5b (TRACP-5b) EIA and comparison with IDS iSYS in different clinically defined populations”

2021
	TRACP5b
	0.8 – 7.6 (U/L)(@)
	Men: 119
	Nittobo EIA

	
	
	
	0.9-4.7 (U/L) (@)
	Women: 50 (<45 yrs)
	

	
	
	
	0.9-7.1 (U/L) (@)
	Women: 120 (>60 yrs)
	

	(26)
	Japan

“Biological sources of variations of tartrate-resistant acid phosphatase 5b in a healthy Japanese population”

2021
	TRACP5b
	2.09 (1.05-4.22) (U/L)
	Men: 855 (18–64 yrs)
	Nittobo EIA

	
	
	
	1.57 (0.74-2.99) (U/L)
	Women:728 (18-44 yrs)
	

	
	
	
	2.34 (1.00-5.06) (U/L)
	Women:340(45-65 yrs)
	

	
	
	BALP
	12.9 (7.7	-23.2) (ng/mL)
	Men: 855 (18–64 yrs)
	Beckman-Coulter Access

	
	
	
	10.3 (6.2	-17.8) (ng/mL)
	Women:728(18-44 yrs)
	

	
	
	
	13.0 (7.0	-23.6) (ng/mL)
	Women: 340 (45-65 yrs)
	

	(27)
	Japan

Reference values for bone metabolism in a Japanese cohort survey randomly sampled from a basic elderly resident registry

2021
	TRACP5b
	406.2 (+174.2) mU/dL  (+)
	Men: 203 (50-89 yrs)
	ELISA SLRTokyo Japan

	
	
	
	457.6 (+ 154.8) mU/dL  (+)
	Women: 208 (50-89 yrs)
	

	
	
	BALP
	13.1 (+3.8) (ng/mL)  (+)
	Men: 203 (50-89 yrs)
	Chemiluminescent Immunoassay SLR Tokyo Japan

	
	
	
	15.3 (+5.1) (ng/mL) (**)
	Women:208 (50-89 yrs)
	

	(28)
	China

“Establishment of reference intervals for bone turnover markers in healthy Chinese older adults”

2023
	PINP
	Men: 40.6 (13.6–111.4) (μg/L)
	1827
Men (n = 946)
Women (n = 881)
	ELISA
PHICON Biotech

	
	
	
	Women: 49.4 (15.8–119.9) (μg/L)
	
	

	
	
	β-CTX-I
	Men: 184 (38–627) (ng/L)
	
	

	
	
	
	Women: 243 (41–675) (ng/L)
	
	

	(29)
	Singapore, Malaysia 

“Reference intervals for CTX and P1NP in a multi-ethnic Malaysian cohort”

2023
	β-CTX-I (***)
	132-775 (ng/L)
	Men: 91
	Roche cobas

	
	
	
	152-1025 (ng/L)
	Women (post-menopause): 132
	

	
	
	PINP (***)
	23.7-83.9 (μg/L)
	Men: 86
	

	
	
	
	25.9-142.1 (μg/L)
	Women (post-menopause): 132
	


(*) RI is set within the range of the logarithmic mean + 1.96SD
(+) mean (+SD)
(**) geometric mean
(#) in this study geometric mean and 95% reference interval is reported – all women are non-fasting
($) in this study median and IQR is reported not stating if this represents the mid 95%-range 
($$) in this study mean value is reported and a reference range based on 1.96 times the SD
(@) CLSI-C28-A3 nonparametric
(***) percentiles without median value reported
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