Additional file 1

Table S1: Searches of Pubmed undertaken in December 2015

	Database 
	Search Terms
	Citations

	Pubmed
	Vitamin D with clinical trials filter
	4018

	Pubmed
	Within title: (“Vitamin D” or “cholecalciferol” or “colecalciferol” or “ergocalciferol” or “calciferol”) and (random* or “trial”)
	631

	Pubmed
	Vitamin D, publication date after 1/1/2015
	634

	Pubmed
	Systematic reviews or Meta-analyses of randomized controlled trials of vitamin D with clinical endpoints from Table 3 and major surrogate endpoints. We included the latest 2 publications on each topic but included any review published in 2014-5
	38





Table S2: 38 Systematic reviews identified in Pubmed search

	Subject
	Reference

	Rheumatoid Arthritis, Systemic lupus erythematosus
	Antico A, Tampoia M, Tozzoli R, Bizzaro N. Can supplementation with vitamin D reduce the risk or modify the course of autoimmune diseases? A systematic review of the literature. Autoimmun Rev. 2012;12(2):127-136.

	Mood; Diabetes; Cancer; Multiple sclerosis; 
	Autier P, Boniol M, Pizot C, Mullie P. Vitamin D status and ill health: a systematic review. Lancet Diabetes Endocrinol. 2014;2(1):76-89.

	Fracture; Mortality
	Avenell A, Mak JC, O'Connell D. Vitamin D and vitamin D analogues for preventing fractures in post-menopausal women and older men. Cochrane Database Syst Rev. 2014;4:CD000227.

	Muscle strength
	Beaudart C, Buckinx F, Rabenda V, et al. The effects of vitamin D on skeletal muscle strength, muscle mass, and muscle power: a systematic review and meta-analysis of randomized controlled trials. J Clin Endocrinol Metab. 2014;99(11):4336-4345.

	Respiratory tract infection
	Bergman P, Lindh AU, Bjorkhem-Bergman L, Lindh JD. Vitamin D and Respiratory Tract Infections: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. PLoS One. 2013;8(6):e65835.

	Blood pressure
	Beveridge LA, Struthers AD, Khan F, et al. Effect of Vitamin D Supplementation on Blood Pressure: A Systematic Review and Meta-analysis Incorporating Individual Patient Data. JAMA Intern Med. 2015;175(5):745-754.

	Cancer
	Bjelakovic G, Gluud LL, Nikolova D, et al. Vitamin D supplementation for prevention of cancer in adults. Cochrane Database Syst Rev. 2014;6:CD007469.

	Mortality
	Bjelakovic G, Gluud LL, Nikolova D, et al. Vitamin D supplementation for prevention of mortality in adults. Cochrane Database Syst Rev. 2014;1:CD007470.

	Fracture
	Bolland MJ, Grey A. A case study of discordant overlapping meta-analyses: vitamin d supplements and fracture. PLoS One. 2014;9(12):e115934.

	Fracture, Cardiovascular events; Cancer, Mortality
	Bolland MJ, Grey A, Gamble GD, Reid IR. The effect of vitamin D supplementation on skeletal, vascular, or cancer outcomes: a trial sequential meta-analysis. Lancet Diabetes Endocrinol. 2014;2(4):307-320.

	Falls
	Bolland MJ, Grey A, Gamble GD, Reid IR. Vitamin D supplementation and falls: a trial sequential meta-analysis. Lancet Diabetes Endocrinol. 2014;2(7):573-580.

	Falls
	Bolland MJ, Grey A, Reid IR. Differences in overlapping meta-analyses of vitamin d supplements and falls. J Clin Endocrinol Metab. 2014;99(11):4265-4272.

	Colorectal adenoma
	Carroll C, Cooper K, Papaioannou D, Hind D, Pilgrim H, Tappenden P. Supplemental calcium in the chemoprevention of colorectal cancer: a systematic review and meta-analysis. Clin Ther. 2010;32(5):789-803.

	Weight
	Chandler PD, Wang L, Zhang X, et al. Effect of vitamin D supplementation alone or with calcium on adiposity measures: a systematic review and meta-analysis of randomized controlled trials. Nutr Rev. 2015;73(9):577-593.

	Mortality
	Chowdhury R, Kunutsor S, Vitezova A, et al. Vitamin D and risk of cause specific death: systematic review and meta-analysis of observational cohort and randomised intervention studies. BMJ. 2014;348:g1903.

	Depression
	Gowda U, Mutowo MP, Smith BJ, Wluka AE, Renzaho AM. Vitamin D supplementation to reduce depression in adults: meta-analysis of randomized controlled trials. Nutrition. 2015;31(3):421-429.

	Pregnancy
	Harvey NC, Holroyd C, Ntani G, et al. Vitamin D supplementation in pregnancy: a systematic review. Health Technol Assess. 2014;18(45):1-190.

	General health
	Hoffmann MR, Senior PA, Mager DR. Vitamin D supplementation and health-related quality of life: a systematic review of the literature. J Acad Nutr Diet. 2015;115(3):406-418.

	Glycaemia
	Jamka M, Wozniewicz M, Jeszka J, Mardas M, Bogdanski P, Stelmach-Mardas M. The effect of vitamin D supplementation on insulin and glucose metabolism in overweight and obese individuals: systematic review with meta-analysis. Sci Rep. 2015;5:16142.

	Cancer
	Keum N, Giovannucci E. Vitamin D supplements and cancer incidence and mortality: a meta-analysis. Br J Cancer. 2014;111(5):976-980.

	Depression
	Li G, Mbuagbaw L, Samaan Z, et al. Efficacy of vitamin D supplementation in depression in adults: a systematic review. J Clin Endocrinol Metab. 2014;99(3):757-767.

	Lipids, weight, blood pressure
	Manousopoulou A, Al-Daghri NM, Garbis SD, Chrousos GP. Vitamin D and cardiovascular risk among adults with obesity: a systematic review and meta-analysis. Eur J Clin Invest. 2015;45(10):1113-1126.

	Respiratory tract infection
	Mao S, Huang S. Vitamin D supplementation and risk of respiratory tract infections: a meta-analysis of randomized controlled trials. Scand J Infect Dis. 2013;45(9):696-702.

	Crohn’s disease
	Nicholson I, Dalzell AM, El-Matary W. Vitamin D as a therapy for colitis: a systematic review. J Crohns Colitis. 2012;6(4):405-411.

	Pregnancy
	Perez-Lopez FR, Pasupuleti V, Mezones-Holguin E, et al. Effect of vitamin D supplementation during pregnancy on maternal and neonatal outcomes: a systematic review and meta-analysis of randomized controlled trials. Fertil Steril. 2015;103(5):1278-1288 e1274.

	Multiple sclerosis
	Pozuelo-Moyano B, Benito-Leon J, Mitchell AJ, Hernandez-Gallego J. A systematic review of randomized, double-blind, placebo-controlled trials examining the clinical efficacy of vitamin D in multiple sclerosis. Neuroepidemiology. 2013;40(3):147-153.

	Bone density
	Reid IR, Bolland MJ, Grey A. Effects of vitamin D supplements on bone mineral density: a systematic review and meta-analysis. Lancet. 2014;383(9912):146-155.

	Systemic lupus erythematosus
	Sakthiswary R, Raymond AA. The clinical significance of vitamin D in systemic lupus erythematosus: a systematic review. PLoS One. 2013;8(1):e55275.

	Glycaemia
	Sarathy H, Pramanik V, Kahn J, et al. The effects of short-term vitamin D supplementation on glucose metabolism in dialysis patients: a systematic review and meta-analysis. Int Urol Nephrol. 2015;47(3):537-549.

	Glycaemia; Diabetes
	Seida JC, Mitri J, Colmers IN, et al. Clinical review: Effect of vitamin D3 supplementation on improving glucose homeostasis and preventing diabetes: a systematic review and meta-analysis. J Clin Endocrinol Metab. 2014;99(10):3551-3560.

	Mood
	Shaffer JA, Edmondson D, Wasson LT, et al. Vitamin D supplementation for depressive symptoms: a systematic review and meta-analysis of randomized controlled trials. Psychosom Med. 2014;76(3):190-196.

	Bone density
	Silk LN, Greene DA, Baker MK. The Effect of Calcium or Calcium and Vitamin D Supplementation on Bone Mineral Density in Healthy Males: A Systematic Review and Meta-Analysis. Int J Sport Nutr Exerc Metab. 2015;25(5):510-524.

	Endothelial function
	Stojanovic M, Radenkovic M. Vitamin D versus placebo in improvement of endothelial dysfunction: a meta-analysis of randomized clinical trials. Cardiovasc Ther. 2015;33(3):145-154.

	Tuberculosis
	Sutaria N, Liu CT, Chen TC. Vitamin D Status, Receptor Gene Polymorphisms, and Supplementation on Tuberculosis: A Systematic Review of Case-Control Studies and Randomized Controlled Trials. J Clin Transl Endocrinol. 2014;1(4):151-160.

	Bone density
	Tai V, Leung W, Grey A, Reid IR, Bolland MJ. Calcium intake and bone mineral density: systematic review and meta-analysis. BMJ. 2015;351:h4183.

	Mortality, Fracture, Falls
	Theodoratou E, Tzoulaki I, Zgaga L, Ioannidis JP. Vitamin D and multiple health outcomes: umbrella review of systematic reviews and meta-analyses of observational studies and randomised trials. BMJ. 2014;348:g2035.

	Muscle strength
	Tomlinson PB, Joseph C, Angioi M. Effects of vitamin D supplementation on upper and lower body muscle strength levels in healthy individuals. A systematic review with meta-analysis. J Sci Med Sport. 2015;18(5):575-580.

	Tuberculosis
	Xia J, Shi L, Zhao L, Xu F. Impact of vitamin D supplementation on the outcome of tuberculosis treatment: a systematic review and meta-analysis of randomized controlled trials. Chin Med J (Engl). 2014;127(17):3127-3134.



No systematic reviews of randomised controlled trials of vitamin D were identified for Asthma, Chronic obstructive pulmonary disease, Pain, Dermatitis, ICU admissions,  Seizure, Raynauds, Gingivitis, Osteoarthritis, Migraine, Uraemia, Chillblains, Alzheimer’s disease, Parkinson’s disease, Leg ulcer, Bacterial vaginosis, Vascular fistula, Infertility, Vaginal atrophy, Chronic fatigue, and Hepatitis.
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Table S3: Characteristics of 137 randomised controlled trials of vitamin D supplements with clinical endpoints reported in abstract.

	Study
	Clinical endpoint
	Location
	Inclusion
criterion
based on 25OHD
	Study
size
(N)
	25OHD
levelsa
	25OHD
Assay
	Mean/
Median 
25OHD
(nmol/L)

	Abou-Raya 20131
	SLE disease activity
	Egypt
	<30 ng/ml
	267
	All
	Liaison
	50

	Aflatoonian 20142
	Pregnancy rate
	Iran
	<30 ng/ml
	114
	All
	ELISA
	37

	Aloia 20073
	URTI
	USA
	No
	208
	All
	Diasorin
	46

	Amestejani 20124
	Atopic dermatitis
	Iran
	No
	60
	All
	Biosource
	24

	Aminmansour 20125
	Head injury score
	Iran
	No
	40
	ND
	ND
	

	Amrein 20146
	ICU stay
	Austria
	≤20 ng/ml
	492
	All
	IDS 
	33

	Andreoli 20157
	SLE disease activity
	Italy
	No
	34
	All
	Liaison
	80

	Arvold 20098
	Musculoskeletal symptoms
	USA
	10-25 ng/ml
	100
	All
	LCMS/MS
	45

	Asadi 20149
	Pregnancy rates
	Iran
	<100 ng/ml
	110
	All
	NS
	31

	Asemi 201510
	Pregnancy outcomes
	Iran
	No
	50
	All
	IDS
	50

	Baron 201511
	Colorectal adenoma
	USA
	12-90 ng/ml
	2259
	All
	IDS
	61

	Bergman 201212
	RTI symptoms
	Sweden
	No
	140
	All
	NS
	49

	Bhan 201513
	All-cause mortality
	USA
	≤32 ng/ml
	105
	All
	LCMS/MS
	22

	Bischoff 200314
	Falls
	Switzerland
	No
	122
	All
	Nicholls
	23

	Bischoff-Ferrari 201015
	Falls
	Switzerland
	No
	173
	All
	Diasorin
	32

	Bjorkman 200816
	Pain
	Finland
	No
	202
	All
	HPLC
	56

	Broe 200717
	Falls
	USA
	No
	124
	All
	NS
	49

	Brohult 197318
	RA disease activity
	Sweden
	No
	49
	ND
	ND
	

	Brooke 198019
	Newborn outcomes
	UK
	No
	126
	All
	CPB
	11

	Burkiewicz 201220
	Leg ulcer healing
	Brazil
	<30 ng/ml
	21
	All
	Liaison
	38

	Burleigh 200721
	Falls
	Scotland
	No
	205
	Subg
	Nicholl
	44

	Burton 201022
	MS relapse
	Canada
	<150 nmol/L
	49
	All
	NS
	78

	Cangussu 201523
	Falls
	Brazil
	No
	160
	All
	NS
	40

	Castro 201424
	Asthma
	USA
	<30 ng/ml
	408
	All
	Liaison
	47

	Catalano 201225
	Pain
	Italy
	No
	60
	All
	HPLC
	80

	Chapuy 199426
	Fracture
	France
	No
	3270
	Subg
	CBP
	20

	Chapuy 200227
	Fracture
	France
	No
	583
	All
	Incstar
	22

	Christiansen 197428
	Epilepsy
	Denmark
	No
	23
	ND
	ND
	

	Daley 201529
	TB sputum culture
	India
	No
	247
	All
	Roche Cobas
	63

	Davidson 201330
	Diabetes
	USA
	<30 ng/ml
	109
	All
	LCMS/MS
	55

	Dawson-Hughes 198731
	Fracture
	USA
	No
	389
	All
	CBP
	40

	de Gruijl 201232
	URTI
	Holland
	No
	70
	All
	IDS
	60

	Dehghan 201433
	RA disease activity
	Iran
	"Normal"
	80
	ND
	ND
	

	Deng 201434
	Pregnancy rate
	China
	No
	86
	ND
	ND
	

	Derakhshandi 201335
	MS incidence
	Iran
	<30 ng/ml
	30
	All
	Diasorin
	38

	Dutta 201436
	Diabetes
	India
	<30 ng/ml
	125
	All
	NS
	44

	Etemadifar 201537
	MS relapse
	Iran
	<20 ng/ml
	43
	All
	Diasorin
	43

	Firouzabadi 201238
	Pregnancy rate
	Iran
	No
	100
	All
	RIA
	34

	Flicker 200539
	Falls
	Australia
	25-90 nmol/L
	625
	All
	Incstar
	NS

	Frandsen 201440
	Seasonal affective disorder
	Denmark
	10-160 nmol/L
	43
	All
	IDS
	NS

	Gendelman 201541
	Pain
	Israel
	No
	74
	All
	Liaison
	59

	Glendenning 201242
	Falls
	Australia
	No
	686
	Subg
	Liaison
	66

	Golan 201343
	MS disease score/relapse
	Israel
	<75 nmol/L
	45
	All
	Liaison
	48

	Goldring 201344
	Childhood wheeze
	UK
	No
	180
	All
	NS
	26

	Goodall 201445
	URTI
	Canada
	No
	600
	ND
	ND
	

	Grant 200546
	Fracture
	UK
	No
	5292
	Subg
	HPLC
	38

	Grant 201547
	URTI
	New Zealand
	No
	250
	All
	LCMS/MS
	56

	Grossmann 201248
	Cystic fibrosis outcomes
	USA
	5-75 ng/ml
	30
	All
	IDS
	74

	Hansen 201449
	RA disease activity
	USA
	6.1-24.9 ng/ml
	22
	All
	HPLC
	58

	Harwood 200450
	Falls
	UK
	No
	150
	All
	Incstar
	29

	Hata 201451
	Atopic dermatitis
	USA
	No
	76
	All
	NS
	74

	Helou 201352
	Raynauds
	France
	<30 ng/ml
	42
	All
	NS
	53

	Hiremath 201353
	Gingivitis
	India
	20-65 ng/ml
	96
	All
	Immunotek
	63

	Hollis 201154
	Pregnancy outcomes
	USA
	No
	502
	All
	HPLC
	59

	Hossain 201455
	Pregnancy outcomes
	Pakistan
	No
	200
	All
	Immunoassay
	13

	Houston 201556
	Falls
	USA
	No
	68
	All
	NS
	52

	Inkovaara 198357
	Fracture
	Finland
	No
	327
	ND
	ND
	

	Jackson 200658
	Fracture
	USA
	No
	36282
	Subg
	Liaison
	48

	Jorde 200859
	Depression symptoms
	Norway
	No
	445
	All
	Roche
	52

	Jorgensen 201060
	Crohn's relapse
	Denmark
	No
	94
	All
	NS
	73

	Kampman 201261
	MS relapse
	Norway
	No
	71
	All
	LCMS/MS
	56

	Karamali 201562
	Pregnancy outcomes
	Iran
	No
	60
	All
	IDS
	48

	Khajehei 201063
	General health
	Iran
	No
	120
	ND
	ND
	

	Khoraminya 201364
	Depression scores
	Iran
	No
	42
	All
	ELISA
	58

	Kjaergaard 201265
	Depression scores
	Norway
	<55 nmol/L
	243
	All
	LCMS/MS
	48

	Knutsen 201466
	Pain
	Norway
	No
	251
	All
	LCMS/MS
	27

	Komulainen 199867
	Fracture
	Finland
	No
	464
	ND
	ND
	

	Kota 201168
	TB sputum smear conversion
	India
	<20 ng/ml
	30
	All
	NS
	30

	Kuchay 201569
	Diabetes
	India
	No
	137
	All
	Diasorin
	48

	Laaksi 201070
	Respiratory tract infection
	Finland
	No
	160
	Subg
	IDS
	76

	Lappe 200771
	Cancer
	USA
	No
	891
	All
	IDS
	72

	Lappe 200872
	Stress fracture
	USA
	No
	5201
	ND
	ND
	

	Larsen 200473
	Fracture
	Denmark
	No
	5063
	Subg
	Diasorin
	36

	Lasco 201274
	Dysmenorrhoea
	Italy
	<45 ng/ml
	40
	All
	NS
	72

	Latham 200375
	Falls
	New Zealand
	No
	243
	All
	Diasorin
	43

	Law 200676
	Fracture
	UK
	No
	3717
	Subg
	IDS
	47

	Lehouck 201277
	COPD
	Belgium
	No
	182
	All
	Diasorin
	50

	Li-Ng 200978
	URTI
	USA
	No
	162
	All
	Diasorin
	64

	Lips 199679
	Fracture
	Holland
	No
	2578
	Subg
	HPLC
	27

	Lopez-Torres 
Hidalgo 201480
	Falls
	Spain
	<10 ng/ml
	398
	All
	NS
	83

	Lyons 200781
	Fracture
	UK
	No
	3440
	ND
	ND
	

	Martineau 201182
	TB sputum smear conversion
	UK
	No
	126
	All
	LCMS/MS
	21

	Martineau 201583
	Asthma
	UK
	No
	250
	All
	LCMS/MS
	50

	Martineau 201584
	URTI
	UK
	No
	240
	All
	LCMS/MS
	43

	Martineau 201585
	COPD
	UK
	No
	240
	All
	LCMS/MS
	46

	Marya 198786
	Toxaemia of pregnancy
	India
	No
	400
	ND
	ND
	

	McAlindon 201387
	Knee pain of OA
	USA
	No
	146
	All
	LCMS/MS
	56

	Meyer 200288
	Fracture
	Norway
	No
	1144
	Subg
	HPLC
	49

	Miskulin 201589
	Hospitalisation
	USA
	<30 ng/ml
	276
	All
	Liaison
	41

	Mosayebi 201190
	MS scores
	Iran
	No
	59
	All
	IDS
	25

	Mottaghi 201591
	Migraine
	Iran
	No
	65
	All
	ELISA
	45

	Mozaffari-Khosravi
201392
	Depression scores
	Iran
	< 40 nmol/L
	120
	All
	IDS
	23

	Murdoch 201293
	URTI
	New Zealand
	No
	322
	All
	LCMS/MS
	71

	Nair 201594
	Mortality
	Australia
	No
	50
	All
	LCMS/MS
	47

	Nursyam 200695
	TB sputum smear conversion
	Indonesia
	No
	67
	ND
	ND
	

	Pfeifer 200096
	Falls
	Germany
	<50 nmol/L
	148
	All
	Nicholls
	19

	Pfeifer 200997
	Falls
	Germany
	<78 nmol/L
	242
	All
	IDS
	55

	Porthouse 200598
	Fracture
	UK
	No
	3314
	ND
	ND
	

	Prince 200899
	Falls
	Australia
	<24 ng/ml
	302
	All
	Diasorin
	45

	Punthakee 2012100
	Cancer or All-cause mortality
	Multinational
	No
	1221
	ND
	ND
	

	Raftery 2015101
	Crohn's disease activity
	Ireland
	No
	27
	All
	LCMS/MS
	60

	Ralph 2013102
	TB sputum culture
	Indonesia
	No
	200
	ND
	ND
	

	Rashidi 2009103
	Pregnancy rate
	Iran
	No
	40
	ND
	ND
	

	Rastelli 2011104
	Musculoskeletal pain
	USA
	10-29 ng/ml
	60
	All
	Liaison
	56

	Rizzoli 2014105
	Falls
	Multinational
	>22.5 nmol/L
	518
	All
	Diasorin
	44

	Rorie 2014106
	Chronic urticaria
	USA
	No
	42
	All
	LCMS/MS
	82

	Roth 2013107
	Pregnancy outcomes
	Bangladesh
	No
	160
	All
	LCMS/MS
	45

	Sablok 2015108
	Pregnancy outcomes
	India
	No
	180
	All
	ELISA
	33

	Sakalli 2012109
	Pain
	Turkey
	No
	120
	All
	IDS
	52

	Salahuddin 2013110
	TB chest x-ray improvement
	Saudi Arabia
	No
	259
	All
	Roche
	54

	Salesi 2012111
	RA disease activity
	Iran
	No
	98
	All
	NS
	100

	Salovaara 2010112
	Fracture
	Finland
	No
	3432
	Subg
	Diasorin
	50

	Sanders 2010113
	Fracture
	Australia
	No
	2258
	Subg
	Diasorin
	50

	Sandoughi 2015114
	Back pain
	Iran
	No
	53
	All
	ELISA
	47

	Sanghi 2013115
	Knee pain of OA
	India
	<50 nmol/L
	106
	All
	IDS
	37

	Schleithoff 2006116
	Mortality
	Germany
	No
	123
	All
	Diasorin 
	37

	Schreuder 2012117
	Pain
	Holland
	<50 nmol/L
	84
	All
	Diasorin
	20

	Sepehrmanesh 2015118
	Depression scores
	Iran
	No
	40
	All
	IDS
	29

	Shirazian 2013119
	Uraemic pruritus
	USA
	No
	50
	All
	NS
	44

	Smith 2007120
	Fracture
	UK
	No
	9440
	Subg
	Nicholls
	43

	Souwer 2009121
	Chill blains
	Holland
	No
	33
	ND
	ND
	

	Stein 2011122
	MS disease score/relapse
	Australia
	No
	23
	All
	Diasorin
	56

	Stein 2011123
	Alzheimer disease score
	Australia
	<90 nmol/L
	32
	All
	Diasorin
	62

	Suzuki 2013124
	Parkinson's disease score
	Japan
	No
	114
	All
	Diasorin
	55

	Tran 2014125
	Antibiotic prescriptions
	Australia
	No
	644
	All
	Liaison
	42

	Trivedi 2003126
	Fracture
	UK
	No
	2686
	ND
	ND
	

	Tukvadze 2015127
	TB sputum culture
	USA
	No
	199
	All
	LCMS/MS
	37

	Turner 2014128
	Bacterial vaginosis
	USA
	No
	118
	All
	Liaison
	41

	Uusi-Rasi 2015129
	Falls
	Finland
	No
	409
	All
	IDS
	67

	Vieth 2004130
	Wellbeing
	Canada
	<51/<61nmol/L
	130
	All
	Diasorin
	44

	Wagner 2013131
	Pregnancy outcomes
	USA
	No
	257
	All
	Diasorin
	57

	Warner 2008132
	Pain
	USA
	9-20 ng/ml
	50
	All
	LCMS/MS
	41

	Wasse 2014133
	AV fistula maturation
	USA
	No
	52
	All
	Liaison
	39

	Wejse 2009134
	TB score
	Guinea-Basseau
	No
	367
	All
	LCMS/MS
	78

	Wepner 2014135
	Pain
	Austria
	<80 nmol/L
	30
	All
	NS
	50

	Witham 2015136
	Chronic fatigue score
	UK
	<75 nmol/L
	50
	All
	IDS
	46

	Wood 2014137
	Falls
	UK
	No
	305
	All
	LCMS/MS
	34



a Whether baseline 25OHD measurements were performed, and if so, in all participants or subgroups.

Abbreviations: 25OHD- 25-hydroxyvitamin D; SLE –Systemic lupus erythematosus; URTI- upper respiratory tract infection; ICU- intensive care unit; TB- tuberculosis; RA rheumatoid arthritis; MS- multiple sclerosis; AV- arteriovenous;  NS- not stated; ND- not done; Subg- subgroup of participants; ELISA- enzyme-linked immunosorbent assay; IDS - Immunodiagnostic systems: LCMS/MS- liquid chromatography tandem mass-spectrometry; HPLC - high performance liquid chromatography; CPB- competitive binding protein; RIA- radioimmunoassay


Table S4: Large completed randomised controlled trials of vitamin D supplements with relevant prior 25-hydroxyvitamin D surveys

	Study
	Reference for relevant survey

	Chapuy 199426
	Chapuy MC, Chapuy P, Meunier PJ. Calcium and vitamin D supplements: effects on calcium metabolism in elderly people. Am J Clin Nutr 1987;46:324-8.

	Lips 199679
	Lips P, van Ginkel FC, Jongen MJ, Rubertus F, van der Vijgh WJ, Netelenbos JC. Determinants of vitamin D status in patients with hip fracture and in elderly control subjects. Am J Clin Nutr 1987;46:1005-10
Lowik MR, Schrijver J, Odink J, van den Berg H, Wedel M, Hermus RJ. Nutrition and aging: nutritional status of “apparently healthy” elderly (Dutch nutrition surveillance system). J Am Coll Nutr 1990;9:18-27

	
	Lips P, Wiersinga A, van Ginkel FC, Jongen MJ, Netelenbos JC, Hackeng WH, Delmas PD, van der Vijgh WJ. The effect of vitamin D supplementation on vitamin D status and parathyroid function in elderly subjects. J Clin Endocrinol Metab 1988;67:644-50

	Meyer 200288
	Mowe M, Bohmer T, Haug E. Vitamin D-mangel hos eldre sykehusinnlagte og hjemmeboende i Oslo. Tidsskr Nor Laegeforen 1998;118:3929-31
Nes M, Lund-Larsen K, Trygg K, Hoivik HO, Pedersen JI. Nutrition and the elderly in Europe: low prevalence of obesity and biochemical deficiencies in Norwegian subjects. Age Nutr 1993;4:72-81

	Trivedi 2003126
	Finch S, Doyle W, Lowe C, Bates CJ, Prentice A, Smithers G, Clarke PC. National diet and nutrition survey: people aged 65 years and over. London: The Stationery Office; 1998.

	Larsen 200473
	Lund B, Sorensen OH. Measurement of 25-hydroxyvitamin D in serum and its relation to sunshine, age and vitamin D intake in the Danish population. Scand J Clin Lab Invest 1979;39:23-30
van der Wielen RP, Lowik MR, van den Berg H, de Groot LC, Haller J, Moreiras O, van Staveren WA. Serum vitamin D concentrations among elderly people in Europe. Lancet 1995;346:207-10

	Grant 200546
	Finch S, Doyle W, Lowe C, Bates CJ, Prentice A, Smithers G, Clarke PC. National diet and nutrition survey: people aged 65 years and over. London: The Stationery Office; 1998.

	Porthouse 200598
	Finch S, Doyle W, Lowe C, Bates CJ, Prentice A, Smithers G, Clarke PC. National diet and nutrition survey: people aged 65 years and over. London: The Stationery Office; 1998.

	Jackson 200658
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	Study
	Reference for protocol information (P)/relevant survey (S)

	D-Health 
ACTRN12613000743763
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	S: Tran B, Armstrong BK, Carlin JB, Ebeling PR, English DR, Kimlin MG, Rahman B, van der Pols JC, Venn A, Gebski V, Whiteman DC, Webb PM, Neale RE. Recruitment and results of a pilot trial of vitamin D supplementation in the general population of Australia. J Clin Endocrinol Metab 2012;97:4473-80
S:Waterhouse M, Tran B, Ebeling PR, English DR, Lucas RM, Venn AJ, Webb PM, Whiteman DC, Neale RE. Effect of vitamin D supplementation on selected inflammatory biomarkers in older adults: a secondary analysis of data from a randomised, placebo-controlled trial. Br J Nutr 2015;114:693-9.

	
	S:Australian Health Survey 2011 – 2012
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4364.0.55.0062011-12?OpenDocument

	DO-HEALTH
NCT01745263
	P:Nil


	Finnish Vitamin D Trial 
NCT01463813

	P:http://www2.uef.fi/documents/1129027/0/FIND+research+plan/3c1b9701-52f0-4ef8-989e-c56d5bc52b1c

	
	S: Hurskainen AR, Virtanen JK, Tuomainen TP, Nurmi T, Voutilianen S. Association of serum 25-hydroxyvitamin D with type 2 diabetes and markers of insulin resistance in a general older population in Finland. Diabetes/Metab Research Reviews 2012;28:418-23

	
	S;Carlberg C, Seuter S, de Mello VD, Schwab U, Voutilainen S, Pulkki K, Nurmi T, Virtanen J, Toumainen TP, Uusitupa M. Primary vitamin D target genes allow a categorization of possible benefits of vitamin D3 supplementation. PLoS ONE 8(&):e71042

	
	S:Salminen M, Saaristo P, Salonoja M, Vaapio S, Vahlberg T, Lamberg-Allardt C, Aarnio P, Kivela S-L. Arch Gerontol Geriatric 2015;61:419-24

	International Polycap Study (TIPS-3)
NCT01646437
	P:Nil

	VITAL
 NCT01169259
	P:Manson JA, Bassuk SS, Lee IM, Cook NR, Albert MA, Gordon D, Zaharris E, MacFadyen JG, Danielson E, Lin J, Zhang SM, Buring JE. The VITamin D and OmegA-3 TriaL (VITAL): Rationale and design of a large randomized controlled trial of vitamin D and marine omega-3 fatty acid supplements for the primary prevention of cancer and cardiovascular disease. Contemp Clin Trials 2012;33:159-71.
S:Looker AC, Dawson-Hughes B, Calvo MS, Gunter EW, Sahyoun NR. Serum 25-hydroxyvitamin D status of adolescents and adults in two seasonal subpopulations from NHANES III. Bone 2002;30:771-77.

	
	S:aSchleicher RL, Sternberg MR, Lacher DA, Sempos CT, Looker AC, Durazo-Arvizu RA, Yetley EA, Chaudhary-Webb M, Maw KL, Pfeiffer CM, Johnson CL. The vitamin D status of the US population from 1988 to 2010 using standardized serum concentrations of 25-hydroxyvitamin D shows recent modest increases. Am J Clin Nutr 2016;104:454-61.

	CAPS
NCT01052051
	P:Nil
S:aSchleicher RL, Sternberg MR, Lacher DA, Sempos CT, Looker AC, Durazo-Arvizu RA, Yetley EA, Chaudhary-Webb M, Maw KL, Pfeiffer CM, Johnson CL. The vitamin D status of the US population from 1988 to 2010 using standardized serum concentrations of 25-hydroxyvitamin D shows recent modest increases. Am J Clin Nutr 2016;104:454-61.

	
	S:NHANES 2001 – 2006
http://www.cdc.gov/nchs/products/databriefs/db59.htm

	VIDAL
ISRCTN46328341
	P:http://www.nets.nihr.ac.uk/__data/assets/pdf_file/0003/52086/PRO-08-116-48.pdfS: Hirani V, Primatesta P. Vitamin D concentrations among people aged 65 years and over living in private households and institutions in England: population survey. Age Ageing 2005; 34:485-91



aMany earlier publications from NHANES are available. This reference provides data standardised for assay differences
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RCT- randomised controlled trial. One trial (Sato et al. Cerebrovasc Dis 2005;20:187-92) was excluded because multiple other trials from this group have been recently retracted due to concerns about fraudulent data.
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