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Table S2. NIH quality assessment of cohort and cross-sectional studies.

Study Item Item Item Item Item Item Item Item Item Item Item Item Item Item ?;:ij?}i?:ﬁf
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Poor)
Regu, 2017 [1] Yes Yes Yes Yes No NR CD Yes No No  Yes NR NA  Yes Fair
Sugiura, 2008 [2] Yes Yes Yes Yes No NR No Yes No NR Yes NR NA  Yes Fair
Hayhoe, 2017 [3] Yes Yes Yes Yes No Yes Yes Yes Yes No  Yes NR No  Yes Good
Sugiura, 2011 [4] Yes Yes Yes Yes No NR No Yes No NR Yes NR Yes  Yes Fair
Zhang, 2016 [5] Yes Yes  Yes No No Yes Yes Yes Yes NR Yes NR No  Yes Fair
Sugiura, 2012 [6] Yes Yes Yes Yes No Yes Yes Yes Yes No Yes NR No  Yes Good
Sugiura, 2016 [7] Yes Yes NR Yes No Yes Yes Yes Yes No  Yes NR Yes  Yes Fair
Sahni, 2009 (1) [8] Yes Yes Yes  Yes No Yes Yes Yes No No Yes NR No  Yes Fair
Sahni, 2009 (2) [9] Yes Yes Yes  Yes No Yes Yes Yes No No CD NR Yes  Yes Fair
Imagama, 2011 [10] Yes  Yes No No No NR No No Yes No Yes Yes NA  Yes Fair
Dai, 2014 [11] Yes Yes Yes Yes No Yes Yes Yes CD No Yes NR Yes  Yes Good

Item 1: Was the research question or objective in this paper clearly stated?

Item 2: Was the study population clearly specified and defined?

Item 3: Was the participation rate of eligible persons at least 50%?

Item 4: Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being
in the study prespecified and applied uniformly to all participants?

Item 5: Was a sample size justification, power description, or variance and effect estimates provided?

Item 6: For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?

Item 7: Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?

Item 8: For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or
exposure measured as continuous variable)?

Item 9: Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?

Item 10: Was the exposure(s) assessed more than once over time?

Item 11: Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?

Item 12: Were the outcome assessors blinded to the exposure status of participants?

Item 13: Was loss to follow-up after baseline 20% or less?

Item 14: Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?

Yes; No; CD, cannot determine; NA, not applicable; NR, not reported




Table S3. NIH quality assessment of case-control studies.

Study Item Item Item Item Item Item Item Item Item Item Item Item ?(;1:(1)1(;?,1112?:,11:)%
1 2 3 4 5 6 7 8 9 10 11 12
Poor)
Liu, 2018 [12] Yes Yes No Yes Yes Yes NR NR No Yes NR Yes Fair
Cao, 2018 [13] Yes Yes Yes Yes Yes Yes NR NR NR Yes NR Yes Good
Maggio, 2006 [14] Yes Yes No Yes Yes Yes NR NR No Yes Yes No Fair
Yang, 2008 [15] Yes Yes No Yes Yes Yes NR NR NR Yes NR Yes Fair

Item 1: Was the research question or objective in this paper clearly stated and appropriate?

Item 2: Was the study population clearly specified and defined?

Item 3: Did the authors include a sample size justification?

Item 4: Were controls selected or recruited from the same or similar population that gave rise to the cases (including the same timeframe)?
Item 5: Were the definitions, inclusion and exclusion criteria, algorithms or processes used to identify or select cases and controls valid, reliable,
and implemented consistently across all study participants?

Item 6: Were the cases clearly defined and differentiated from controls?

Item 7: If less than 100 percent of eligible cases and/or controls were selected for the study, were the cases and/or controls randomly selected
from those eligible?

Item 8: Was there use of concurrent controls?

Item 9: Were the investigators able to confirm that the exposure/risk occurred prior to the development of the condition or event that defined a
participant as a case?

Item 10: Were the measures of exposure/risk clearly defined, valid, reliable, and implemented consistently (including the same time period)
across all study participants?

Item 11: Were the assessors of exposure/risk blinded to the case or control status of participants?

Item 12: Were key potential confounding variables measured and adjusted statistically in the analyses? If matching was used, did the
investigators account for matching during study analysis?

Yes; No; CD, cannot determine; NA, not applicable; NR, not reported




Table S4. Detail of variable adjustment factors of the included studies.

Ault;:;'igzar’ n?eltc aliieﬁ;; s Study design Adjustment variable

Regu, 2017, Yes Cross- Model 1: age, BML model 2: age, BMI, alcohol consumption, physical activity, education

South Korea sectional level, supplement use, energy-adjusted intake of fiber, vitamin C, calcium, and sodium,

[1] and serum 25(OH)D

Sugiura, 2011, Yes Cross- Model 1: age, weight, height; model 2: age, weight, height, current tobacco use, years

Japan [4] sectional since menopause, regular alcohol intake, exercise habits, supplement use, total energy
intake; model 3: age, weight, height, current tobacco use, years since menopause, regular
alcohol intake, exercise habits, supplement use, total energy intake, calcium, magnesium,
potassium, vitamin D

Hayhoe, 2017, Yes Prospective Model for intake: age, BMI, family history of osteoporosis, menopausal and hormone

United cohort (12.5 replacement therapy status in women, corticosteroid use, smoking status, physical

Kingdom [3] mean years) activity, Ca intake, total energy intake, Ca- and vitamin D-containing supplement use,
days of food diary completed and the ratio of energy intake; a model for serum level: age,
BM], family history of osteoporosis, menopausal and hormone replacement therapy
status in women, corticosteroid use, smoking status, physical activity

Dai, 2014, Yes Prospective Age, recruitment year, dialect group, body mass index, level of education in categories,

Singapore [11] cohort (9.9 total energy intake, smoking status, physical activity, calcium, soy isoflavones, vitamin

mean years) B6, menopausal status, use of hormone replacement therapy at recruitment, baseline

physician-diagnosed history of diabetes and stroke

Sahni, 2009 Yes Prospective Sex, age, BMI, height, energy intake, physical activity, alcohol intake, smoking, calcium

(2), United cohort (17 intake, vitamin D intake, caffeine intake

States [9] years)

Liu, 2018, Yes Case-control Model 1: no adjustment; model 2: energy intake, marital status, education level, smoking,

China [12] alcohol drinking, tea-drinking, fuel type, improved stove use, roasting food, roasted chilli
consumption; model 3: energy intake, marital status, education level, smoking, alcohol
drinking, tea-drinking, fuel type, improved stove use, roasting food, roasted chilli
consumption, calcium intake, rs11968525 genotype, urinary fluoride level

Cao, 2018, Yes Case-control Model 1: age, sex, BMI; model 2: age, sex, BMI, occupation, marital status, educational

China [13] level, household income, current smoking, passive smoking, current drinking, calcium

and multivitamin supplement, family history of fractures, physical activity, daily energy
and calcium intake; model 3: age, sex, BMI, occupation, marital status, educational level,




household income, current smoking, passive smoking, current drinking, calcium and
multivitamin supplement, family history of fractures, physical activity, daily energy, and
calcium intake, dietary potassium, magnesium, caffeine, net endogenous acid production,
potential renal acid load, and Alternative Mediterranean diet score.

Zhang, 2016, No Prospective Age, BMI, household income, smoking status, alcohol status, calcium supplement use,
China [5] cohort (3.1 multivitamin use, dietary intake of energy, protein, calcium, potassium, and magnesium,
mean years) physical activity, the season for blood sample collection, estrogen use, years since
menopause (only for women)
Sugiura, 2016, No Prospective Age, weight, height, years since menopause, current tobacco use, regular alcohol intake,
Japan [7] cohort (4 exercise habits, supplement use, total energy intake
years)
Sugiura, 2012, No Prospective Model 1: age, weight, height, years since menopause, current tobacco use, regular alcohol
Japan [6] cohort (4 intake, exercise habits, supplement use, total energy intake; model 2: age, weight, height,
years) years since menopause, current tobacco use, regular alcohol intake, exercise habits,
supplement use, total energy intake, calcium, magnesium, potassium, vitamins D, C, and
E
Imagama, No Cross- Not reported
2011, Japan sectional
[10]
Sahni. 2009 No Prospective Age, BM], height, physical activity index, smoking (never compared with ever smokers),
(1), United cohort (4 multivitamin use, a season of BMD measurement (for cross-sectional analyses on BMD
States [8] years) only), estrogen use (in women), and intakes of total energy, calcium, vitamin D, caffeine,
and alcohol
Sugiura, 2008, No Cross- Model 1: age, weight, height; model 2: age, weight, height, current tobacco use, regular
Japan [2] sectional alcohol intake, exercise habits, supplement use, total energy intake; model 3: age, weight,
height, current tobacco use, regular alcohol intake, exercise habits, supplement use, and
intake of total energy, calcium, magnesium, potassium, vitamins D, C, and E
Yang, 2008, No Case-control Serum BCX model 1: no adjustment; serum BCX model 2: age, BMI; dietary BCX: age,
United States BM], supplement use, fruit and vegetable consumption, milk intake
[13]
Maggio, 2006, No Case-control Not reported
Italy [14]

BMD: Bone mineral density; BMI: body mass index, BCX: 3-cryptoxanthin
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