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Total protein and fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Fracture risk
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Darling 2019
	Cohorts
	Ø
	Very low
	Low

	Wu 2015
	Cohorts
	Ø
	Very low
	High

	Pedersen 2014
	Cohorts
	↓

	NA1
	High

	Pedersen 2013
	Cohorts
	Ø
	Moderate
	Moderate


1only one cohort study included
Ø, no association or data inconclusive; ↑ increase fracture risk; : decrease fracture risk; blue: with MA; orange: without MA; NA: not applicable
· Insufficient overall certainty of evidence for no association

Animal protein and fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Fracture risk
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Darling 2019
	Cohorts
	Ø
	Very low
	Low

	Wu 2015
	Cohorts
	Ø
	Very low
	High

	Pedersen 2014
	Cohorts
	↑
	NA1
	High

	Pedersen 2013
	Cohorts
	↑
	NA1
	Moderate


1 only one cohort study included
Ø, no association or data inconclusive; ↑ increase fracture risk; : decrease fracture risk; blue: with MA; orange: without MA; NA: not applicable

· Insufficient overall certainty of evidence for no association

Plant protein and fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Fracture risk
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Darling 2019
	Cohorts
	Ø
	Very low
	Low

	Wu 2015
	Cohorts
	Ø
	Very low
	High

	Pedersen 2013
	Cohorts
	Ø
	NA1
	Moderate


1 only one cohort study included
Ø, no association or data inconclusive; ↑ increase fracture risk; : decrease fracture risk; blue: with MA; orange: without MA; NA: not applicable


· Insufficient overall certainty of evidence for no association

Total protein and hip fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Hip fracture risk
, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Groenendijk 2019
	Cohorts
	↓
	Very low
	High

	Wu 2015
	Cohorts
	↓
	Low
	High

	Darling 2009
	Cohorts
	Ø
	Low
	Moderate


Ø, no association or data inconclusive; ↑ increase hip fracture risk; : decrease hip fracture risk; blue: with MA

· Possible overall certainty of evidence for an decrease in hip fracture risk

Animal protein and hip fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Hip fracture risk
, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Wu 2015
	Cohorts
	Ø
	Very low
	High

	Darling 2009
	Cohorts
	Ø
	Very low
	Moderate


Ø, no association or data inconclusive; ↑ increase hip fracture risk; : decrease hip fracture risk; blue: with MA

· Insufficient overall certainty of evidence for no association

Plant protein and hip fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Hip fracture risk
, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Wu 2015
	Cohorts
	Ø
	Very low
	High

	Darling 2009
	Cohorts
	Ø
	Very low
	Moderate


Ø, no association or data inconclusive; ↑ increase hip fracture risk; : decrease hip fracture risk; blue: with MA

· Insufficient overall certainty of evidence for no association




Total protein and limb fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Limb fracture risk
, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Wu 2015
	Cohorts
	Ø
	Very low
	High


Ø, no association or data inconclusive; ↑ increase limb fracture risk; : decrease limb fracture risk; blue: with MA; orange: without MA

· Insufficient overall certainty of evidence for no association 


Plant protein and limb fracture risk:
	SR
	Study type
(cohorts, RCTs)
	Limb fracture risk
, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Wu 2015
	Cohorts
	Ø
	Very low
	High


Ø, no association or data inconclusive; ↑ increase limb fracture risk; : decrease limb fracture risk; blue: with MA; orange: without MA

· Insufficient overall certainty of evidence for no association 

Total protein and total body bone mineral density:
	SR
	Study type
(cohorts, RCTs)
	Total body bone mineral density
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Groenendijk 2019
	Cohorts
	Ø
	Low
	High

	Wright 2019
	RCTs
	Ø
	Low
	Low

	Pedersen 2014 
	RCT & cohorts
	Ø
	Moderate
	High

	Santesso 2012
	RCTs
	Ø
	Very low
	High


Ø, no association or data inconclusive; ↑ increase total body bone mineral density; : decrease total body bone mineral density; blue: with MA; orange: without MA


· Possible overall certainty of evidence for no association

Total protein and lumbar spine bone mineral density:
	SR
	Study type
(cohorts, RCTs)
	Lumbar spine bone mineral density
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Darling 2019
	RCTs
	Ø
	Very low
	Low

	Groenendijk 2019
	Cohorts
	~
	Very low
	High

	Wright 2019 
	RCTs
	↑
	Low
	Low

	Shams-White 2017
	RCTs
	↑
	Low
	Low

	Santesso 2012
	RCTs
	Ø
	Very low
	High

	Darling 2009
	RCTs
	Ø
	Very low
	Moderate


Ø, no association or data inconclusive; ↑ increase lumbar spine bone mineral density; : decrease lumbar spine bone mineral density; ~: data inconsistent;  blue: with MA; orange: without MA


· Insufficient overall certainty of evidence due to the lack of consistent results

Total protein and femoral neck bone mineral density:
	SR
	Study type
(cohorts, RCTs)
	Femoral neck bone mineral density
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Darling 2019
	RCTs
	Ø
	Very low
	Low

	Groenendijk 2019
	Cohorts
	~
	Low
	High

	Wright 2019 
	RCTs
	Ø
	Low
	Low

	Shams-White 2017
	RCTs
	Ø
	Low
	Low


Ø, no association or data inconclusive; ↑ increase femoral neck bone mineral density; : decrease femoral neck bone mineral density; ~: data inconsistent; blue: with MA; orange: without MA


· Insufficient overall certainty of evidence for no association

Total protein and total hip bone mineral density:
	SR
	Study type
(cohorts, RCTs)
	Total hip bone mineral density
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Groenendijk 2019
	Cohorts
	Ø
	Low
	High

	Wright 2019 
	RCTs
	Ø
	Low
	Low

	Shams-White 2017
	RCTs
	Ø
	Low
	Low

	Santesso 2012
	RCT
	Ø
	Very low
	High


Ø, no association or data inconclusive; ↑ increase total hip bone mineral density; : decrease total hip bone mineral density; blue: with MA; orange: without MA


· Insufficient overall certainty of evidence for no association

Total protein and total body bone mineral content:
	SR
	Study type
(cohorts, RCTs)
	Total body bone mineral content
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Groenendijk 2019
	Cohorts
	~
	Very low
	High

	Wright 2019
	RCTs
	Ø
	Low
	Low


Ø, no association; ↑ increase total body bone mineral content; : decrease total body bone mineral content; ~: data inconsistent  blue: with MA; orange: without MA


· Insufficient overall certainty of evidence for no association

Total protein and femoral neck bone mineral content:
	SR
	Study type
(cohorts, RCTs)
	Femoral neck bone mineral content
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Wright 2019
	RCTs
	Ø
	Low
	Low


Ø, no association or data inconclusive; ↑ increase femoral neck bone mineral content; : decrease femoral neck bone mineral content; blue: with MA; orange: without MA


· Insufficient overall certainty of evidence for no association

Total protein and lumbar spine bone mineral content:
	SR
	Study type
(cohorts, RCTs)
	Lumbar spine bone mineral content
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Wright 2019
	RCTs
	Ø
	Low
	Low


Ø, no association or data inconclusive; ↑ increase lumbar spine bone mineral content; : decrease lumbar spine bone mineral content; blue: with MA; orange: without MA


· Insufficient overall certainty of evidence for no association

Total protein and osteocalcin:
	SR
	Study type
(cohorts, RCTs)
	Osteocalcin
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Groenendijk 2019
	Cohorts
	Ø
	Low
	High

	Shams-White 2017
	RCTs
	Ø
	Low
	Low


Ø, no association or data inconclusive; ↑ increase osteocalcin; : decrease osteocalcin; blue: with MA; orange: without MA


· Insufficient overall certainty of evidence for no association

Total protein and C-terminal telopeptide:
	SR
	Study type
(cohorts, RCTs)
	C-terminal telopeptide
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Shams-White 2017
	RCTs
	Ø
	Low
	Low


Ø, no association or data inconclusive; ↑ increase C-terminal telopeptide; : decrease C-terminal telopeptide; blue: with MA; orange: without MA


· Insufficient overall certainty of evidence for no association

Total protein and N-terminal telopeptide:
	SR
	Study type
(cohorts, RCTs)
	NTX
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Groenendijk 2019
	Cohorts
	Ø
	Low
	High


Ø, no association or data inconclusive; ↑ increase N-terminal telopeptide; : decrease N-terminal telopeptide; blue: with MA; orange: without MA


· Possible overall certainty of evidence for no association

Total protein and bone loss:
	SR
	Study type
(cohorts, RCTs)
	Bone loss
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Pedersen 2014
	RCTs & cohorts
	Ø
	Low
	High

	Pedersen 2013
	Cohorts
	Ø
	Low
	Moderate


Ø, no association or data inconclusive; ↑ increase bone loss; : decrease bone loss; blue: with MA; orange: without MA


· Possible overall certainty of evidence for no association





Animal protein and bone loss:
	SR
	Study type
(cohorts, RCTs)
	Bone loss
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Pedersen 2014
	RCTs & cohorts
	Ø
	Low
	High


Ø, no association or data inconclusive; ↑ increase bone loss; : decrease bone loss; blue: with MA; orange: without MA


· Possible overall certainty of evidence for no association

Plant protein and bone loss:
	SR
	Study type
(cohorts, RCTs)
	Bone loss
↓, Ø, ↑ 
	NutriGrade
	AMSTAR 2

	Pedersen 2014
	RCTs & cohorts
	Ø
	Low
	High


Ø, no association or data inconclusive; ↑ increase bone loss; : decrease bone loss; blue: with MA; orange: without MA


· Possible overall certainty of evidence for no association
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