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B-25OHD: Plasma levels of 25OHD at baseline
BDI: Beck Depression Inventory
BMI: Body mass index
BP: Blood pressure
Ca: Calcium
CaD: Calcium + vitamin D supplementation
CHF: Chronic heart failure
CKD: Chronic kidney disease.
CNS: Central nervous system
CV: cardiovascular
CVD: Cardiovascular disease
D2: Ergocalciferol
D3: Cholecalciferol
DB: Double blind study
DBP: diastolic blood pressure
EOS: End of study
FIQ: Fibromyalgia Impact Questionnaire
FM: Fat mass
GDS: Geriatric Depression Scale
GHQ: General Health Questionnaire
HA: Arterial hypertension
HADS: The Hospital Anxiety and Depression Scale
HbA1c: Hemoglobin A1c
HR: Hazard ratio
HRT: Hormone replacement therapy
IC-25OHD: low 25OHD levels required for study inclusion (Yes/No)
IFG: Impaired fasting glucose
IM: intramuscular injection
IQR: Interquartile range
ITT: intention to treat 
IU: international unit
MA: meta-analysis
MADRS: The Montgomery–Åsberg Depression Rating Scale
MCS: mental component score
MI: myocardial infarction
NB: None blinded (open label) study
NFG: Normal fasting glucose 
NR: Not reported
Pi: P-value for interaction analysis
RTI: Respiratory tract infections
SB: single blind study
SBP: systolic blood pressure
SR: systematic review
SCID-CV: The Structured Clinical Interview for DSM-IV Axis I Disorders – Clinician Version
SF-12: 12-item Short Form Health Survey
SMD: standard mean difference
SPAQ: Seasonal Pattern Assessment Scale
SR: Systematic review
T2D: Type 2 diabetes
URI: Upper respiratory tract infections
VitD: Vitamin D
WHI: Womens health initiative
WHO-5: The WHO 5-Well-Being Index
Δ 25OHD >50%: Whether the intervention increased plasma 25OHD levels >50% (Yes/No)
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Please note, Table 1 is shown in the main paper.
[bookmark: _Toc481325009]Table Aa. Systematic reviews on risk of cardiovascular diseases
SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on risk of cardiovascular diseases (CVD).

	Systematic reviews on effects of vitamin D supplementation on risk of cardiovascular diseases

	MA#
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	CV1
	Wang, 2010 [1]
	4 RCT:
VitD-alone: (2 RCT with N=2,988 participants [2,3].
CaD: 2 RCT with N=36,474 participants [4,5].
	Systematic search identifying RCT reporting effects of treatment with VitD-alone or CaD on risk of CV events in adults.


	No effects on CVD:
VitD- alone: RR 0.90 (95% CI, 0.77 to 1.05)
CaD: RR 1.04 (95% CI, 0.92 to 1.18)
I2 not reported

	CV2
	Elamin, 2011 [6]
	7 RCT: 
MI (6 RCT, N=39,879 participants):
[2–4,7–9]
Stroke (6 RCT, N=39,739 participants): [2–4,8–10]
	RCT that enrolled adults who received VitD supplementation and a concurrent comparison group that did not receive VitD. 
Studies were included regardless of their language, size, or duration of follow-up.
Excluded studies with activated VitD analogues
	No effects on CVD:
MI: RR 1.02 (95% CI, 0.93 to 1.13; I2 = 0%)
Stroke: RR 1.05 (95% CI, 0.88 to 1.25; I2 = 15%)

	CV3
	Myung, 2013 [11]
	7 RCT with N=43,443 participants
[2–5,7,9,12]

	RCT reporting efficacy of VitD supplements for the prevention of CVD.
At least 6 mo. of follow-up 



	No effects on CVD:
Major CV events:
VitD alone (N=2 RCT): RR 0.95 (95% CI, 0.86 to 1.05, I2=5%) 
VitD combined with others (N=5 RC): RR 1.04 (95% CI, 0.99 to 1.10, I2=0%) 
VitD alone or combined (N=7 RCT): RR 1.02 (95% CI, 0.98 to 1.07, I2=23%) 
CV death (N=3 RCT): RR 0.90 (95% CI, 0.76 to 1.07, I2=27%)
MI (N=2 RCT): RR 1.06 (95% CI, 0.92 to 1.21, I2=0%)
Stroke (N=5 RCT): RR 1.00 (95% CI, 0.88 to 1.13, I2=6%)

	CV4
	Mao, 2013 [13]
	6 RCT with N=45,933 participants 
[2–5,14,15]

	The MA included RCT published between 1980 – 2012, with a minimum of 12 months of follow-up, and in which intervention with VitD was compared with placebo. 
	No effects on CVD:
VitD alone:
Major CVD events: OR 0.94 (95% CI, 0.81 to 1.08, I2=0%)
MI: OR 0.86 (95% CI, 0.54 to 1.37, I2=0%) 
Stroke: OR 1.09 (95% CI, 0.87 to 1.37, I2=0%)
CaD:
Major CVD events: OR, 1.06 (95% CI, 0.94 to 1.19; I2=0%)
MI: OR 1.06 (95% CI, 0.92 to 1.21, I2=0%) 
Stroke: OR 0.98 (95% CI, 0.86 to 1.13; I2=0%)

	CV5
	Fortmann, 2013 [16]
	VitD-alone: 2 RCT with N=7,978 participants [2,17].
CaD: 1 RCT (WHI) with N=36,282 participants [18]. 

	Included only RCT considered as having fair- and good-quality assessing effects of supplements in the primary prevention of CVD in the general adult population (community-dwelling, nutrient-sufficient adults) without a history of CVD.
Excluded supplement doses higher than the upper tolerable limit set by the U.S. Food and Nutrition Board
	No effects on CVD:

VitD alone: RR 0.94 (95% CI, 0.87 to 1.02)
CaD:  RR 1.01 (95% CI, 0.95 to 1.07)

I2 not reported

	CV6
	Ford, 2014 [17]
	MI: 11 RCT with N= 11,717 participants
[2,3,14,19–24]
[25,26].

Stroke: 11 RCT with N=11,841 participants
[2,3,14,21,22,24,26–29].

	Included only RCTs that studied participants aged >60 y and with at least 1 yr. of follow-up.
Treatment with any VitD or VitD analogue was allowed. 
Co-administration with other medications, such as calcium, was allowed provided that the comparator group received the same medication
Excluded studies solely assessing effects in patients with kidney diseases, steroid induced osteoporosis and psoriasis.
	No effect on CVD

MI: RR 0.96 (95% CI, 0.83 to 1.10)
Stroke: RR 1.07 (95% CI, 0.91 to 1.29)

Risk estimates represents pooled estimates form studies on vitamin D2/D3 as well as from studies on effects of activated vitamin D analogs [19–21,28]
.

	CV7
	Bolland, 2014 [30]
	MI: 9 RCT with N=48,647 participants [2–4,7,10,14,15,18,24]
Stroke: 8 RCT with N=46,431 participants [2–4,7,8,10,14,15].


	Through a systematic search on PubMed, the authors identified MA, published since January, 2009, reporting data from RCT on effects of VitD supplementation on risk of CVD. Four MA were identified [1,6,31,32] reporting data from 7 RCT. A new MA was performed on data from the 7 RCT.

Studies were excluded if they were cluster randomized or investigated effects of hydroxylated VitD or VitD analogues. The analyses also excluded trials that included other interventions only in the VitD group, trials of fortified dairy products, and trials in populations with chronic comorbidity other than osteoporosis or frailty
	No effects on CVD:
Myocardial infarction or ischemic heart disease:
VitD alone: RR 0.99 (95% CI, 0.86 to 1.13; I2=0%)
CaD: RR 1.18 (95% CI, 0.86 to 1.63; I2=31%)
VitD with or without Ca: RR 1.02 (95% CI, 0.93 to 1.13; I2=0%)

Stroke or cerebrovascular disease:
VitD alone: RR 1.09 (95% CI, 0.92 to 1.30; I2=0%)
CaD: RR 0.99 (95% CI, 0.87 to 1.13; I2=0%)
VitD with or without Ca: RR 1.01 (95% CI, 0.90 to 1.13; I2=0%)









[bookmark: _Toc480042117][bookmark: _Toc481325010]Table Ab. RCTs on risk of cardiovascular diseases.
Characteristics of randomized clinical trials included in MAs (Table 2A) on effects of vitamin D supplementation on risk of cardiovascular diseases (CVD).
	Characteristics of RCTs included in MAs on effects of vitamin D supplementation on risk of cardiovascular diseases

	Reference, publication year, country
	Included in MA
	Population
No. of randomized (% females), Characteristics of study
	Intervention 

	Results

	
	CV1
	CV2
	CV3
	CV4
	CV5
	CV6
	CV7
	
	
	

	Inkovaara, 1983 [10], Finland
	
	X

	
	
	
	
	X
	N=87 (82% F) living at elderly care homes, aged > 65 yr.
Mean age ≈79±6 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	9 mo. of treatment (DB):

D3 1000 IU/d
Vs.
Placebo
	CVD was not primary outcome.
Stroke: RR 2.49 (95% CI, 0.71 to 8.76)

	Aloia, 1988 [19], USA
	
	
	
	
	
	X
	
	N=27 postmenopausal women with osteoporosis, aged 50–80 y
IC-25OHD <50 nmol/L: No
B-25OHD: ≈58±20 nmol/L
Δ 25OHD > 50%: Yes

	2 yr. of treatment (DB):

0.50 g calcitriol/d
Vs. 
Placebo
All received D3 400 IU/d and had a calcium intake of at least1000 mg/d
	CVD was not primary outcome.
MI: RR 1.00 (95% CI, 0.07 to 14.72) by comparing calcitriol with placebo, as reported by [17]

	Ott, 1989 [20], USA
	
	
	
	
	
	X
	
	N=86 postmenopausal women with vertebral compression fractures.
IC-25OHD <50 nmol/L: No
B-25OHD: 66 nmol/L
Δ 25OHD > 50%: NR

	2 yr. of treatment (DB)
Calcitriol, mean dose 0.43 µg/d. 
Vs.
Placebo

Dose and dietary calcium were adjusted for hypercalciuria or hypercalcemia.
	CVD was not primary outcome.
MI: RR 0.33 (95% CI, 0.01 to 7.96) by comparing calcitriol with placebo, as reported by [17]

	Mark, 1996 [12], China
	
	
	X
	
	
	
	
	N=3,318 (56% F) diagnosed with esophageal dysplasia, aged 40-69 yr., from rural China
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	6 yr. of treatment (DB):
Multiple vitamin/mineral supplement containing vitD 800 IU/d + Ca 324 mg/d
Vs.
Placebo
	CVD was not primary outcome.
Cerebrovascular mortality: RR 0.63 (95% CI, 0.37 to 1.07)


	Komulainen, 1999 [7], Finland
	
	X

	X
	
	
	
	X
	N= 464 non-osteoporotic early postmenopausal women aged 47-56-yr.

Median age: 53 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR

	5 yr. of treatment:

HRT
Vs.
D3 (300 IU/d → 100 IU/d during the fifth year)
Vs.
3) HRT + D3 combined
Vs.
Placebo
Women randomized to D3 and placebo also received Ca 93 mg/d
	CVD was not primary outcome.
CVD reported as adverse events: No significant effects on risk of MI or stroke.

	Gallagher, 2001/2004 [21,33], USA
	
	
	
	
	
	X
	
	N=246 women with normal age-adjusted bone mineral density, aged 65–77 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: ≈80±27 nmol/L
Δ 25OHD > 50%: No
	3 yr. of treatment (DB):

Calcitriol 0.5 g/d 
Vs. 
Placebo
	CVD was not primary outcome.
MI: RR 1.49 (95% CI, 0.54 to 4.13) by comparing calcitriol with placebo, as reported by [17]
Stroke: RR 1.42 (95% CI, 0.55 to 3.68) by comparing calcitriol with placebo, as reported by [17]

	Trivedi, 2003 [2], UK
	X
	X

	X
	X
	X
	X
	X
	N=2,686 (24% F) community-dwelling aged 65­85 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: ≈ NR
Δ 25OHD > 50%: NR
	5 yr. of treatment (DB):

D3 100 000 IU/ 4th mo.
Vs
Placebo / 4th mo.,
	CVD was not primary outcome.
Total CVD: RR 0.90 (95% CI, 0.77 to 1.06)
CV deaths: RR 0.84 (95% CI, 0.65 to 1.10)


	Avenell, 2004 [27], UK


	
	
	
	
	
	X
	
	N=134 (84% F) patients with a previous low-trauma fracture, aged > 70 yr.
Mean age ≈77±6 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: NR 
Δ 25OHD > 50%: NR
	1 yr. of treatment (DB):

D3 800 IU/d
Vs.
Ca 1000 mg/d
Vs.
D3 800 IU/d + Ca 1000 mg/d
Vs.
Placebo.
	CVD was not primary outcome.
Stroke: RR 0.31 (95% CI, 0.01 to 7.36) as reported by [17]


	Matsumoto, 2005 [28], Japan
	
	
	
	
	
	X
	
	N=219 (98% F) osteoporotic patients aged 49–87 yr.
Mean age ≈68±7 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: ≈43±15 nmol/L
Δ 25OHD > 50%: NR
	1 yr. of treatment (DB) withED-71 (an activated vitD analog):

ED-71 0.5 g/d
Vs.
ED-71 0.75 g/d
Vs. 
ED-71 1.0 g/d
Vs.
Placebo
All received D3 in a dose of 400 IU/d if 25OHD<50 nmol/L and 200 IU/d if 25OHD ≥ 50 nmol/L
	CVD was not primary outcome.
Stroke: RR 0.32 (95% CI, 0.02 to 5.02) by comparing ED-71 with placebo, as reported by [17]

	Brazier, 2005 [4], France
	X
	X

	X
	X
	
	
	X
	N=192 community-dwelling ambulatory women aged >65 years with low 25OHD levels

Mean age 75±7 yr.
IC-25OHD <50 nmol/L: Yes
B-25OHD: 18 nmol/L
Δ 25OHD > 50%: No
	1 yr. of treatment (DB):

D3 800 IU + Ca 1000 mg/d
Vs
Placebo

	CVD was not primary outcome.
CVD are reported as adverse events
No effects on CVD risk - similar number of CV events in both groups: (N=6 vs. N=6)


	RECORD study as reported by Grant, 2005 [14] and Ford, 2014 [17], UK
	
	
	
	X
	X
	X
	X
	N=5,292 (85% women) aged > 70 yr. with a previous low-trauma fracture.

IC-25OHD <50 nmol/L: No
B-25OHD: 38±16 nmol/L (subgroup)
Δ 25OHD > 50%: Yes (subgroup following one year of treatment)
	Mean 45 (range 24-62) mo. of treatment (DB):

D3 800 IU/d
Vs.
Ca 1000 mg/d
Vs.
D3 800 IU/d + Ca 1000 mg/d
Vs.
Placebo.
	CVD was not primary outcome.
No effects on CVD events : RR 0.93 (95% CI, 0.81 to 1.07) as reported by Fortmann et al [16]

	WHI study (USA) as reported by Jackson, 2006 [8], Wactawski-Wende, 2006 [18], and Hsia, 2007 [5]
	X
	X

	X
	X
	X
	
	X
	N=36,282 post-menopausal women

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	7 yr. of treatment (DB):

D3 400 IU + Ca 1000 mg/d
Vs.
Placebo
	CVD was not primary outcome.
Major cardiovascular events: RR 1.05 (95% CI, 0.92 to 1.19)
MI: RR 1.05 (95% CI, 0.91 to 1.21)
Stroke: RR 0.96 (95% CI, 0.83 to 1.11)
CVD death (RR 1.01).

	Lappe, 2007 [15], USA
	

	

	
	X


	
	
	X
	N=1,179 healthy community-dwelling women aged > 55 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: ≈72±20 nmol/L
Δ 25OHD > 50%: No

	4 yr. of treatment (DB):

D3 1100 IU + Ca 1500 mg/d
Vs.
Ca-only: 1500 mg/d 
Vs
Placebo
	CVD was not primary outcome.
No effects on risk of CVD, according to analyses by [6,13], risk estimates are:
Major cardiovascular events: OR 0.64 (95% CI, 0.24 to 1.72)
MI: OR 0.64 (95% CI, 0.09 to 4.60)
Stroke: OR 0.80 (95% CI, 0.21 to 3.02)

	Berggren, 2008 [9], Sweden
	
	X
	X
	
	
	
	
	N= 199 (74% F) patients operated on for femoral neck fracture, aged ≥70 years
Mean age 87 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	1 yr. of treatment:

D3 800 IU/d + Ca 1000 mg/d
Vs.
None
A multidisciplinary, multifactorial fall-prevention program was applied in the intervention group.
	CVD was not primary outcome.
No effects on risk of CVD. According to analyses by Elamin et al. [6], risk estimates are:
MI: RR 1.12 (95% CI, 0.81 to 1.53)
Stroke: RR 1.71 (95% CI, 0.97 to 3.02)
The intervention group had a high prescription of calcium and vitamin D (66%) than the control group (22%)

	Prince, 2008 [3], AU
	X
	X

	X
	X
	
	X
	X
	302 community-dwelling ambulant women with a history of falling in the past 12 months, aged 70-90 yr.
Mean age ≈77±5 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: ≈45±12 nmol/L
Δ 25OHD > 50%: No
	12 mo. of treatment (DB):

D2 1000 IU + Ca 1000 mg/d
Vs.
Placebo + Ca 1000 mg/d
	CVD was not primary outcome.
Ischemic heart diseases: RR 0.67 (95% CI, 0.11 to 3.93)
Stroke: RR 1.00 (95% CI, 0.21 to 4.88)

	Zhu, 2008 [22], AU
	
	
	
	
	
	X
	
	120 community-dwelling women aged 70–80 yr.
Mean age 74.8±2.6 yr.

IC-25OHD <50 nmol/L: No
B-25OHD 68±29 nmol/L
Δ 25OHD > 50%: Yes
	5 yr. of treatment (DB):

D2 1000 IU + Ca 1200 mg/d
Vs.
Placebo-VitD + placebo-Ca
	CVD was not primary outcome.
MI: RR 3.08 (95% CI, 0.13 to 74.42) as reported by [17]
Stroke: RR 0.51 (95% CI, 0.05 to 5.43) as reported by [17]


	Xia, 2009 [23], China 
	
	
	
	
	
	X
	
	150 Chinese women with osteopenia/osteoporosis aged > 65 yr.
Mean age ≈70±4 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NA
	12 mo. of treatment (not-DB):

0.25 g calcitriol + Ca 600 mg/d + D3 125 IU/d 
Vs.
Ca 600 mg/d + D3 125 IU/d 
	CVD was not primary outcome.
MI: RR 3.08 (95% CI, 0.13 to 74.42) as reported by [17] (comparing calcitriol with no calcitriol)

	Sanders, 2011 [24], AU
	
	
	
	
	
	X
	X
	N=2,258 community-dwelling women aged > 70 yr. and at risk of fracture
Median age 76 yr.
IC-25OHD <50 nmol/L: No
B-25OHD 49 nmol/L (sub-study)
Δ 25OHD > 50%: No (sub-study)
	3–5 yr. of treatment (DB):

D3 500,000 IU/yr.
Vs. 
Placebo
	CVD was not primary outcome.
No effect of the intervention on risk of CVD. According to analyses by Ford et al. [17], risk estimates are: 
Stroke: RR 1.33 (95% CI, 0.46 to 3.82)
MI: RR 1.49 (95% CI, 0.25 to 8.93)

	Lehouck, 2012 [25], Belgium
	
	
	
	
	
	X
	
	182 patients (20% F) with moderate to very severe COPD and a history of recent exacerbations

Mean age: 68±8 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: 50±28 nmol/L
Δ 25OHD > 50%: Yes
	1 year of treatment (DB):

D3 100 000 IU/month
Vs.
VitD-Placebo/month
	CVD was not primary outcome.
MI: RR 0.33 (95% CI, 0.04 to 3.15) as reported by [17]

	Gallagher, 2012 [29], USA
	
	
	
	
	
	X
	
	163 healthy postmenopausal white women aged 57–90 yr.
Mean age: 68±8 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 39±10 nmol/L
Δ 25OHD > 50%: Yes
	1 year of treatment (DB):

Placebo 
Vs 
D3 in different doses: 
400, 800, 1600, 2400, 3200, 4000, and 4800 IU/d.
All received daily calcium to maintain intake of 1200–1400 mg
	CVD was not primary outcome.
Stroke: RR 0.46 (95% CI, 0.02 to 10.98) as reported by [17]

	Witham, 2013 [26], UK
	
	
	
	
	
	X
	
	N=159 (48% F) with isolated systolic hypertension aged >70 yr.
Mean age 77±4.6 yr. 

IC-25OHD <50 nmol/L: No
B-25OHD: 45±15 nmol/L
Δ 25OHD > 50%: Yes
	1 year of treatment (DB):

D3 100,000 IU/every 3rd mo.
Vs
Placebo/every 3rd mo.
	CVD was not primary outcome.
MI: RR 0.20 (95% CI, 0.01 to 4.05) as reported by [17]
Stroke: RR 2.96 (95% CI, 0.31 to 27.88) as reported by [17]




[bookmark: _Toc480042118][bookmark: _Toc481325011]Table Ba. Systematic reviews on effects of vitamin D on blood pressure
SR with MA reporting summary data on findings from RCTs on effects of vitamin D supplementation on blood pressure.

	SR on effects of vitamin D supplementation on blood pressure.

	MA#
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	BP1
	Witham, 2009 [34]
	4 RCT with N= 389 participants
[35–38].
	Only RCT comparing VitD with placebo – co-treatment with Ca in both arms was permitted - trials on CaD vs. placebo were excluded
Included UVB study [36].
	VitD compared with controls (WMD):
SBP: -6.18 (95% CI, -12.32 to -0.04) mmHg (I2 = 74%)
DBP: -2.56 (95% CI, -5.83 to 0.72) mmHg (I2 = 67%)

	BP2
	Wu, 2010 [39]
	4 RCT with N= 429 participants
[35,37,40,41].

	Only double-blind RCT of oral VitD supplementation in normotensive or hypertensive individuals with BP measurements were included.
Excluded patients with diseases such as diabetes and CKD
	All studies used D3. 
VitD compared with calcium or placebo (WMD):
    SBP: -2.44 (95% CI, -4.86 to -0.02) mmHg 
    DBP: -0.02 (95% CI, -2.19 to 1.94) mmHg
Subgroup analysis – no effects of:
- dose of vitD (< vs. ≥ 400 IU/d)
- study length (< vs. ≥ 10 wk)

VitD alone vs. CaD (Pi>0.99):
   VitD alone (3 RCT, N=366): SBP -2.39 (95% CI, -5.70 to 0.92); DBP -0.03 (95% CI, -1.98 to 1.92)
   CaD (1 RCT):  SBP -2.50 (95% CI, -6.06 to 1.06); DBP 0.00 (95% CI, -2.67 to  2.67)

	BP3
	 Pittas, 2010 [42]
	10 RCT with N=37,162 participants
[35–38,41,43–47].
	Systematic search identifying RCT reporting effects of treatment with VitD with or without calcium on BP in adults.
Included only studies performed in generally healthy populations (<20% of study participants had major chronic diseases, such as diabetes, cancer, or CVD, at baseline).
Included UVB study by [36]
	In MA of 10 trials (WMD):
 SBP: -1.9 (95% CI, -4.2 to 0.4) mm Hg (I2 = 69%)
 DBP:-0.1 (95% CI, -0.7 to 0.5) mm Hg (I2 = 23%)
Sensitivity: results not changed by exclusion of WHI
VitD vs. CaD:
Change in SBP and DBP did not differ between trials that tested vitD alone and those testing CaD (i.e. no effects)
Dose response - dose < vs. ≥1000 IU/d:
    SBP: No effect of dose
    DBP: larger reduction in response to ≥1000 IU/d  (−1.5 mm Hg) than  
             <1000 IU/d (+0.1 mm Hg; P=0.04) 

	BP4
	Elamin, 2011 [6]
	14 RCT with N=1518 participants
The MA does not report from which trials data were extracted to compute the summary effect sizes
	RCT that enrolled adults who received VitD supplementation and a concurrent comparison group that did not receive VitD. 
Studies were included regardless of their language, size, or duration of follow-up.
Excluded studies with activated VitD analogs

	VitD compared with controls (WMD):
SBP: -0.06 (95% CI, 1.98 to 1.87) mmHg (I2 = 61%)
DBP: -0.34 (95% CI, -1.03 to 0.35) mmHg (I2 = 0%)

	BP5
	Kunutsor, 2014 [48]
	16 RCTs with N=1,879 participants
	Only RCTs aiming to study the effects of oral vitD supplementation alone. 
Excluded studies in which the intervention was calcitriol or one of its analogues and those with participants not receiving an intervention to raise 25OHD levels. 
Primary outcome was the difference in office or ambulatory SBP and DBP among treatment and control groups. 
	No overall effect in trial level meta-analyses.
Sub-analysis showed a significant reduction in DBP (95 % CI --2.28 to -0.34 mmHg, P = 0.01) in participants with pre-existing cardiometabolic disease.


	BP6
	Beveridge, 2015 [49]
	38 RCTs (N=4058 participants) for trial level MA.

IPD: 27 RCTs (3092 participants) – includes active vitD trials.

	- RCTs with vitD for a minimum of 4 weeks
- Co-interventions were permitted if identical in all treatment arms
	No overall effect in trial level or IPD analyses.
D3 trials: no significant relationship was found on meta-regression
between SBP or DBP treatment effect and the daily dose equivalent used as treatment, baseline 25OHD-levels, baseline PTH-levels or trial duration


	BP7
	Manousopoulou, 2015 [50]
	5 RCTs with N=819 participants [45,46,51–53].
	Only RCTs including adults with obesity

- Interventions in addition to VitD (e.g. calcium co-administration, exercise program, weight loss regime) applied equally to both groups.
	VitD significantly increased SBP (WMD: 0.237; 95% CI, 0.110 to 0.365).
No effect on DBP




	BP8
	Golzarand, 2016 [54]
	30 RCTs with N=4744 participants
	RCTs on effect of D3 on SBP and DBP
	No effect on SBP (−0.68 mmHg, 95%CI: −2.19 to 0.84) or DBP (−0.57 mmHg, 95%CI: −1.36 to 0.22).

Sub-group analyses:
- Daily vitamin D3 at a dose of >800 IU/day for <6 months in subjects ≥50 years reduced both SBP and DBP (p < 0.001).
- Hypertensive effect in overweight and obese subjects 
           ……After excluding overweight and obese subjects, VitD3   
                 significantly reduced SBP and DBP
CaD: significantly increased SBP (3.64 mmHg, 95%CI: 3.15 to 4.13) and DBP (1.71 mmHg, 95%CI: 1.25 to 2.18).

Meta-regression analysis: no association between dose of vitamin D and changes in SBP and DBP



	BP9
	Lee KJ , 2016 [55]
	SBP: 15 RCTs with 1,134 patients
DBP: 13 RCTs with N=793 patients.
	Only T2D patients: RCTs on effects of VitD supplementation on BP. 
Included only studies in which the efficacy of vitamin D on BP was expressed as mean with and standard deviation. 
	No effect on SBP (SMD –0.121 (95% CI –0.355 to 0.113) mmHg; I2 = 74%). 
Significantly (p=0.02) lower DBP (SMD –0.160 (95% CI –0.298 to –0.022) mmHg, I2 = 0%).

In meta-regression analyses, study duration and vitamin D dose did not influence effects of vitamin D on blood pressure
Analyses included data from one study on paricalcitol [56]




[bookmark: _Toc480042119][bookmark: _Toc481325012]Table Bb. RCTs on effects of vitamin D supplementation on blood pressure.
Characteristics of randomized clinical trials included in MA (Table 3A) on effects of vitamin D supplementation on blood pressure (BP).

	Characteristics of RCTs included in MAs on effects of vitamin D supplementation on blood pressure

	Reference, publication year, country
	Included in MA *
	
	Population
No. of randomized (% females), Characteristics of study
	Intervention

	Results

	
	BP1
	BP2
	BP3
	BP5
	BP6
	BP7
	BP8
	BP9
	
	
	

	Pan, 1993 [40], Taiwan
	
	X
	
	
	
	
	
	
	N= 58 institutionalized elderly persons (27% F) 
63.8 % of the participants were taken antihypertensive drugs. 
Mean age: 74.2 ± 4.4 yr. 

IC-25OHD  50 nmol/L: No
B-25OHD:  63 nmol/L
Δ 25OHD > 50%: No
	For 11 weeks treatment (DB) with : 

Ca 800 mg/d
Vs
D3 200 IU/d
Vs.
D3 200 IU/d + Ca 800 mg/d
Vs
Placebo
	Primary outcome: hypertension
No effect on SBP or DBP
WMD SBP:  -0.23 mmHg
WMD  DBP: 1.20 mmHg


	Scragg, 1995 [35], UK
	X
	X
	X
	X
	X
	
	
	
	N=189 (54 % F) recruited from the general population, aged  63-76
All had vitamin D deficiency
Excluded if using antihypertensive drugs, 
Mean age 70 yr. 

IC-25OHD  50 nmol/L: No
B-25OHD 33 nmol/L
Δ 25OHD > 50%: No

	5 weeks of follow-up after a single oral dose (DB): 

D3 100 000 IU
Vs.
Placebo


	Primary outcome: Blood pressure
No effect on SBP or DBP:

WMD DBP 0.00 mmHg (95% Cl, -2.57 to 2.57) 
WMD SBP 0.00 mmHg  (95% Cl -2.15 to 2.15) 


	Krause, 1998 [36], USA
	X
	
	X
	
	
	
	
	
	N=18 (34% F) patients with untreated mild essential HA, aged 26-66 yr.
Mean age: 48 yr.
IC-25OHD  50 nmol/L: No
B-25OHD: 48 nmol/L
Δ 25OHD > 50%: Yes
	6 weeks of full-body exposures to (NB): 

UVB irradiation thrice-weekly
Vs. 
UVA irradiation thrice-weekly

	Primary outcome: blood pressure
24-h ambulatory BP
UVB: 
WMD SBP: -6 mmHg  (95% CI, –14.94 to 2.94) 
WMD DBP: -8 mmHg  (95% CI, –13.32 to –2.68) mmHg, P < 0.001
UVA: no effect on BP

	Pfeifer, 2001 [37], Germany
	X
	X
	X
	x
	X
	
	X
	
	N=148 women, 39% had a history of hypertension and 46% were on treatment with CVD drugs
Age 74 ± 1 yr.
IC-25OHD 50 nmol/L: Yes
B-25OHD:  25 nmol/L
Δ 25OHD >  50%: Yes
	8 weeks of treatment (DB):

D3 800 IU/d + Ca 1200 mg/d
Vs.
Ca 1200 mg/d
	Primary outcome: blood pressure

D3 significantly decreased SBP 
WMD SBP -6.50 mmHg  (95%Cl -12.36 to -0.64)
WMD DBP -0.30 mmHg  (95% Cl -3.46 to 2.86)  


	Schleithoff, 2006 [43], Germany
	
	
	X
	x
	
	
	X
	
	N=123  (17%  F) with CHF, almost everyone on BP medication
Mean age ≈ 55 yr

IC-25OHD <50 nmol/L: No
B-25OHD: 38 nmol/L
Δ 25OHD > 50%: Yes
	9 mo. of treatment (DB):

D3 2000 IU/d + Ca 500 mg/d
Vs.
Placebo + Ca 500 mg/d
	BP was a secondary endpoint
No effect on office SBP or DBP
 

	Major, 2007 [41], CA
	
	X
	X
	
	
	
	
	
	N=63 healthy obese/overweight normotensive (BP <160/95mm Hg) premenopausal women with a Ca intake < 800 mg/d
Mean age 44±5 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	15 weeks of treatment (DB):

D3 400 IU/d  + Ca 1200 mg/d
Vs.
Placebo 

Both groups observed a 700 kcal/d energy restriction
	BP was a secondary endpoint
No effects on office SBP or DBP



	Sugden, 2008 [38],  Scotland
	X
	
	X
	X
	X
	
	
	X
	N=34 (47% F) with T2D.  Most on BP medication 
Age 64±10 yr.

IC-25OHD: < 50 nmol/L: Yes
B-25OHD: 38 nmol/L
Δ 25OHD > 50%: No

	8 weeks of follow-up after a single oral dose (DB):

D2 100 000 IU 
Vs.
Placebo
	Primary outcome: BP/endothelian function

D2 significantly decreased office SBP by 14 mm Hg compared with placebo
A non-significant fall in DBP (p=0.08)
WMD SBP: -13.90 mmHg  (95% CI, –21.16 to -6.64) 
WMD DBP: -4.50 mmHg  (95% CI, –9.40 to 0.40) mmHg

	Margolis, 2008 [44], WHI study, USA
	
	
	X
	
	
	
	
	
	N= 36,282 post-menopausal women. 28% with self-reported antihypertensive treatment.
Age 62±7 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	7 years of treatment (DB):

D3 400 IU/d  + Ca 1000 mg/d 
Vs.
Placebo

	Blood pressure was not primary outcome
No effects on office  SBP or DBP
Sub-group analysis on women without hypertension at baseline (N=17,122): HR 1.01 (95% CI: 0.96 to 1.06.)

	Nagpal, 2009 [45], India
	
	
	X
	X
	X
	X
	X
	
	N= 71 apparently healthy men with centrally obesity. Excluded men with hypertension.
Aged ≥ 35 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 33±13 nmol/L
Δ 25OHD > 50%: Yes

	3 oral doses administrated two weeks apart (DB) – with follow-up 2 weeks after last dose:

D3 120 000 IU
Vs.
Placebo 
	BP was a secondary endpoint
No effects on office  SBP or DBP

	Zittermann, 2009 [46], Germany
	
	
	X
	
	X
	X
	X
	
	N=165 (67% F) healthy overweight subjects recruited from the background population. Excluded subjects with CVD.
Age: 48±10 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 30±19 nmol/L
Δ 25OHD > 50%: Yes
	12 mo. of treatment (DB):

D3 3320 IU/d
Vs.
Placebo
All participated also in a weight-reduction program.
	BP was a secondary endpoint
No effect on office SBP or DBP



	Jorde, 2009 [47], Norway
	
	
	X
	
	
	
	
	X
	N=32 (44% F) with T2D for more than 1 yr. and on treatment with insulin and metformin, aged 21–75 yr. Excluded subjects with CVD.
Mean age ≈56±7 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: 59±17 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of treatment (DB):

D3 40,000 IU/week
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP


	Jorde, 2010 [53]; Norway
	
	
	
	X
	X
	X
	X
	
	N= 438 (64% F) overweight or obese subjects without diabetes or IHD.
Mean aged 48±11 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: 58±21 nmol/L
Δ 25OHD > 50%: Yes
	12 mo. Of treatment (DB)
D3 20,000 IU/week + 500mg Ca/d
Vs.
D3 40,000 IU/week + 500mg Ca/d
Vs
Placebo + 500 mg Ca/d

	BP was a secondary endpoint
No effect on office SBP or DBP

	Witham, 2010 [57], Scotland

	
	
	
	X
	X
	
	X
	X
	N=61 (33% F) with T2D and 25OHD <100 nmol/L.

IC-25OHD <50 nmol/L: No
B-25OHD: 58±21 nmol/L
Δ 25OHD > 50%: Yes
	16 weeks of follow-up after a single oral dose (DB) of:
D3 100,000 IU 
Vs.
D3 200,000 IU
Vs.
Placebo

	BP was a secondary endpoint
No effect on office SBP or DBP

	Witham, 2010  [58], Scotland
	
	
	
	
	X
	
	
	
	N=105 (23% F) older adults with heart failure
Mean age 80±6 yr.

IC-25OHD  50 nmol/L: Yes
B-25OHD: 22±9 nmol/L
Δ 25OHD > 50%: Yes

	20 weeks of follow-up after two doses (10 weeks apart) of (DB):

D2 100,000 IU
Vs.
Placebo.
	BP was a secondary endpoint
No effect on office SBP or DBP





	Nikooyeh, 2011 [59], Iran
	
	
	
	
	
	
	
	X
	N=90 (61% F) patients with T2D aged 30–60 yr.
Mean age 51±7 yr.

IC-25OHD  50 nmol/L: No
B-25OHD: 42±45 nmol/L
Δ 25OHD > 50%: Yes
	12 weeks of daily intake (DB) of:

Plain yogurt drink (Ca 300 mg/d without D3)
Vs.
D3 Fortified yogurt drink (D3 1000 IU/d + Ca 300 mg/d)
Vs.
CaD fortified yogurt drink  (D3 1000 IU/d + Ca 500 mg/d)

	BP was a secondary endpoint
No effect on office SBP or DBP

	Maki, 2011 [52], USA
	
	
	
	
	
	X
	X
	
	N=60 (75% F) aged 18–79 yr. with high waist circumference.
Mean age 52±2 yr.

IC-25OHD  50 nmol/L: No
B-25OHD: 64±4 nmol/L
Δ 25OHD > 50%: No
	8 weeks of treatment (DB):

D3 1,200 IU/d + Daily multivitamin and mineral supplement
Vs
Daily multivitamin and mineral supplement without D3

	BP was a secondary endpoint
No effect on office SBP or DBP

	Harris, 2011 [60], USA
	
	
	
	
	X
	
	
	
	N=45 (53% F) African-American adults with no overt cardiovascular, pulmonary or metabolic disease
Mean age 30±2 yr.

IC-25OHD  50 nmol/L: No
B-25OHD: 36±3 nmol/L
Δ 25OHD > 50%: Yes
	16 weeks of treatment (DB):

D3 60,000 IU monthly
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Shab-Bidar, 2011 [61], Iran
	
	
	
	X
	X
	
	
	X
	N=100% F)  (47% F) with T2D, but not on insulin treatment
Mean age 52±7 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 36±3 nmol/L
Δ 25OHD > 50%: Yes

	12 weeks of intervention with plain yogurt drink fortified with:

D3 1000 IU/d + 340 mg Ca/d
Vs.
No fortification
	BP was a secondary endpoint
No effect on office SBP or DBP

	Larsen, 2012 [62], Denmark
	
	
	
	X
	
	
	X
	
	N=112 (69% F) hypertensive patients
Mean age 61±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 58±25 nmol/L
Δ 25OHD > 50%: Yes

	20 weeks of therapy (DB):

D3 3000 IU/d
Vs.
Placebo
	BP was primary endpoint (DB):

No effect on 24-h BP, although central systolic BP decreased significantly. 

Post-hoc subgroup analysis of
92 subjects with baseline 25OHD < 80 nmol/L showed a significant decreases in 24-h SBP and DBP.

	Alvarez, 2012 [63], USA
	
	
	
	
	X
	
	
	
	N=46 (5% F) with mild to moderate kidney disease.
Mean age 62±9 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 27±7 nmol/L
Δ 25OHD > 50%: Yes

	1 year of oral therapy (DB):
D3 
50,000 IU/week for 12 weeks followed by 50,000 IU every other week 
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Gepner, 2012 [64], USA
	
	
	
	X
	X
	
	X
	
	N=114 healthy community
dwelling post-menopausal women with 25OHD between 25-150 nmol/L
Mean age 64±3 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 78±28 nmol/L
Δ 25OHD > 50%: Yes

	4 mo. of therapy (DB):

D3 2500 IU/d 
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Ahmadi, 2013 [65], Iran
	
	
	
	
	
	
	
	X
	N=60 (63% F) patients with T2D and nephropathy.
Mean age 58±11 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 38±18 nmol/L
Δ 25OHD > 50%: Yes

	12 weeks of therapy (DB):

D3 50,000 IU/wk.
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Longenecker, 2012 [66], USA
	
	
	
	
	
	
	X
	
	N= 45 (22% F) HIV-infected adults
Mean age 44±9 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 23 nmol/L
Δ 25OHD > 50%: Yes
	12 weeks of therapy (DB):

D3 4000 IU/d 
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Heshmat, 2012 [67], Iran
	
	
	
	
	X
	
	
	X
	N= 42 (36% F) patients with type 2 diabetes.
Mean age 56±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 103±35 nmol/L
Δ 25OHD > 50%: No
	3 mo. of follow-up after (DB):

A single intramuscular injection of D3 300,000 IU 
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Kjærgaard, 2012 [68], Norway
	
	
	
	
	X
	
	
	
	N= 243 (53% F) adults
Mean age 53±10 yr.
IC-25OHD < 50 nmol/L: No
B-25OHD: 47±16 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of oral treatment (DB) with:

D3 40 000 IU/week
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Muldowney, 2012 [69], Ireland
	
	
	
	
	X
	
	X
	
	N= 394 (54% F) adults aged 20-40 yr. or > 63 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 70.4 nmol/L (young group) and 54.2 nmol/L (old group)
Δ 25OHD > 50%: No
	22 weeks of treatment (DB) with:

D3 200 IU/d
Vs. 
D3 400 IU/d
Vs.  
D3 600 IU/d
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Salehpour, 2012 [70]. Iran
	
	
	
	
	X
	X
	X
	
	N= 85 healthy premenopausal overweight and obese women aged 18–50 yr.
Mean age 38±8 yr.
.
IC-25OHD < 50 nmol/L: No
B-25OHD: 42±30 nmol/L
Δ 25OHD > 50%: No
	12 weeks of therapy (DB) with:

D3 1000 IU/d
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Stricker, 2012 [71], Switzerland
	
	
	
	
	X
	
	X
	
	N= 62 (39% F) with chronic peripheral vascular disease and 25OHD < 75 nmol/L
Mean age 73±9 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 43±15 nmol/L
Δ 25OHD > 50%: Yes
	1 mo. of follow-up after (DB):

D3 as a single, oral dose of 100 000 IU
VS.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Witham, 2012 [72], Scotland
	
	
	
	X
	X
	
	
	
	N=58 (72% F) community dwelling patients with a history of stroke and baseline 25OHD <75 nmol/L
Mean age 67±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 38±18 nmol/L
Δ 25OHD > 50%: No
	4 mo. of follow-up after (DB) a single oral dose of:

D2 100,000 units
Vs. 
Placebo
	BP was primary endpoint
No effect on office SBP or DBP

	Wood, 2012 [73], UK
	
	
	
	X
	X
	
	X
	
	N=305 healthy postmenopausal women aged 60-70 yr.
Mean age 64 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 34±16 nmol/L
Δ 25OHD > 50%: No
	1 year of therapy (DB) with:

D3 400 IU/d
Vs
D3 1000 IU/d
Vs.
Placebo
	BP was a co-primary endpoint
No effect on office SBP or DBP

	Asemi, 2013 [74], Iran
	
	
	
	
	X
	
	
	
	N= 54 pregnant women aged 18–40 yr. with gestational diabetes mellitus
Mean age 32±6 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 51±35 nmol/L
Δ 25OHD > 50%: Yes
	At baseline and at day 21, treatment with (DB):

D3 50,000 IU 
Vs.
Placebo
	BP was a secondary outcome

D3 reduced SPB significantly compared with placebo (according to reference [49])

	Boxer, 2013 [75], USA
	
	
	
	
	X
	
	
	
	N= 64 (48% F) patients with heart failure and 25OHD <94 nmol/L.
Mean age 66±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 48±23 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of therapy (DB) with:

Vitamin D3 50,000 IU/week
Vs.
Placebo/week
	BP was a secondary endpoint

No effect on office BP (according to reference [49])

	Breslavsky, 2013  [76], Israel

Also reported in [77]
	
	
	
	
	X
	
	
	X
	N=47 (53% F) with T2D and cardiovascular risk factors recruited from a hypertension outpatient clinic.
Mean age 66±9 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 44±28 nmol/L
Δ 25OHD > 50%: No
	1 year of therapy (DB) with:

D3 1000 IU/d
Vs.
Placebo
	BP was a secondary endpoint

No effect on office BP (as reported in reference [77])

	Chai, 2013 [78], USA
	
	
	
	
	X
	
	X
	
	N=92 (30% F) colorectal adenoma patients
Mean age 66±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: NA
Δ 25OHD > 50%: NA
	6 mo. of therapy (DB) with:

Calcium carbonate 2g/d
Vs. 
D3 800 IU/d
Vs. 
Calcium carbonate 2g/day +
D3 800 IU/d
Vs.
Placebo
	BP was a secondary endpoint
No effect on office SBP or DBP

	Forman, 2013 [79], USA
	
	
	
	X
	X
	
	X
	
	N= 283 (65% F) healthy blacks aged 30 to 80 years.
Median age (IQR): 51 (44–59) yr.

IC-25OHD < 50 nmol/L: No
B-25OHD, median (IQR): 39 (27-59) nmol/L
Δ 25OHD > 50%: NA
	3 mo. of therapy (DB) with:

D3 1000 IU/d + 200 mg Ca/d
Vs.
D3 2000 IU/d + 200 mg Ca/d
Vs.
4000 IU/d + 200 mg Ca/d
Vs.
Placebo + 200 mg Ca/d
	BP was primary endpoint

In response to D3, SBP decreased dose-dependently: For each additional 1000 IU/d of D3, SBP decreased significantly by 1.4 mm Hg (P=0.04).
No effect on office DBP


	Petchey, 2013 [80], AU
	
	
	
	
	X
	
	
	
	N=28 (29% F) adult patients with CKD stages 3–4 recruited from an outpatient clinic.
Mean age: 66±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 90±29 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of therapy (DB) with:

D3 2000 IU/d
Vs.
Placebo
	BP was a secondary endpoint

No effect on office BP (according to reference [49])

	Roth, 2013 [81], Bangladesh
	
	
	
	
	X
	
	
	
	N=160 pregnant women in 3rd trimester aged 18 to <35 years, at 26 to 29 weeks gestation, and residing in Dhaka, Bangladesh.
Mean age: 22±3 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 44±21 nmol/L
Δ 25OHD > 50%: Yes
	Oral treatment (DB) until delivery:

D3 35,000 IU/week
Vs.
Placebo
	BP was a secondary endpoint

No effect on office BP (according to reference [49])

	Toxqui, 2013 [82], Spain
	
	
	
	
	X
	
	
	
	N=99 Healthy, 18–35 years old, non-smoking, non-pregnant, and non-breast-feeding Caucasian women with low iron stores.
Mean age: 22±3 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 63±21 nmol/L
Δ 25OHD > 50%: No
	4 mo. of therapy (DB) with:

Skimmed milk fortified with iron and D3 200 IU/d
Vs. 
Skimmed milk fortified with iron but no D3 (Placebo)
	BP was a secondary endpoint
No effect on office BP

	Wamberg, 2013 [83], Denmark
	
	
	
	X
	X
	
	
	
	N= 52 (71% F) with BMI > 30 kg/m2, aged 18 to 50, and with 25OHD <50 nmol/L.
Mean age: 40±7 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 33±10 nmol/L
Δ 25OHD > 50%: Yes

	26 weeks of therapy (DB) with:

D3 7000 IU/d
Vs.
Placebo
	BP was a co-primary endpoint
No effect on office BP

	Witham, 2013 [26], Scotland
	
	
	
	X
	X
	
	X
	
	N=159 (48% F) with isolated systolic hypertension, aged > 70 years,
 and with 25OHD < 75 nmol/L
Mean age: 77±7 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 45±15 nmol/L
Δ 25OHD > 50%: No
	1 year of therapy (DB) with:

D3 100,000 IU evert 3 mo.
Vs.
Placebo
	BP was primary endpoint
No effect on office BP or 24h BP

	Witham, 2013 [84], Scotland
	
	
	
	
	X

	
	X
	
	N=75 (33% F) with a history of myocardial
Infarction more than 6 weeks prior to inclusion.
Mean age: 66±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 47±18 nmol/L
Δ 25OHD > 50%: No
	6 mo. of therapy (DB) with:

D3 100,000 IU oral at baseline and after 2 and 4 months.
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Witham, 2013 [85], Scotland
	
	
	
	X
	X
	
	
	
	N=50 South-east Asian women living in UK with 25OHD< 75 nmol/L.

Mean age: 40±12 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 27±14 nmol/L
Δ 25OHD > 50%: No

	8 weeks of follow-up after (DB) a single dose of:

D3 100,000 IU
VS.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Yiu, 2013 [86], Hong Kong
	
	
	
	
	X
	
	X
	X
	N= 100 (50% F) T2D patients with 25OHD< 75 nmol/L. recruited from a medical outpatient clinic
Mean age: 65±8 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 54±11 nmol/L
Δ 25OHD > 50%: Yes

	12 weeks of therapy (DB) with:

D3 5000 IU/d
Vs.
Placebo

	BP was a secondary endpoint
No effect on office BP

	Moghassemi, 2014 [87], Iran
	
	
	
	
	
	
	
	
	N=76 healthy post-menopausal women with 25OHD <75 nmol/L.
Mean age: 52±7 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 34±10 nmol/L
Δ 25OHD > 50%: NA

	12 weeks of therapy (DB) with:

D3 2000 IU/d
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Dalbeni, 2014 [88], Italy
	
	
	
	
	X
	
	
	
	N=36 (39% F) Chronic heart failure aged >40 yr with 25OHD< 75 nmol/L. 
Mean age: 74±2 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 44 nmol/L
Δ 25OHD > 50%: Yes

	6 mo. of therapy (DB) with:

D3 600,000 IU at baseline + 100,000 IU after 10 and 20 wk.
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Scragg, 2014 [89], NZ
	
	
	
	
	X
	
	X
	
	N=322 (75% F) adults recruited from staff and students.
Mean age: 48±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 73±22 nmol/L
Δ 25OHD > 50%: Yes

	18 mo. of therapy (DB):

D3  200000 IU first mo., 200000 IU 2nd mo. then 100000 IU monthly 
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Sollid, 2014 [90], Norway
	
	
	
	
	X
	
	
	
	N=511 (39% F) subjects with prediabetes aged 21–80 yr.
Mean age: 62±9 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 60±21 nmol/L
Δ 25OHD > 50%: Yes
	1 yr. of therapy (DB):

D3 20,000 IU/wk
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP
Subanalysis on subjects with baseline 25OHD <50 nmol/L did not change the results

	Strobel, 2014 [91], Germany
	
	
	
	
	X
	
	
	
	N=86 (44% F) T2D patients not on insulin therapy aged 18–80 yr.
Mean age: 60 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 30 nmol/L
Δ 25OHD > 50%: No
	6 mo. of therapy (DB):

D3 oral 13,322 IU/wk.
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Raja-Khan, 2014 [92], USA
	
	
	
	
	
	
	X
	
	N=22 women with polycystic ovary syndrome aged 18-45 yr.
Mean age: 28±5 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 50±25 nmol/L
Δ 25OHD > 50%: Yes
	12 weeks of therapy (DB):

D3 12,000 IU/d
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Chen, 2014 [93], China
	
	
	
	
	
	
	X
	
	N=126 (42% F) with mild essential hypertension
Mean age: 62±9 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 49±29 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of therapy (DB):

D3 2000 IU/d.
Vs.
Placebo 

All patients were on nifedipine treatment 30 mg/d
	BP was primary endpoint

Compared with placebo, D3 significantly reduced 24h daytime and night-time SBP and DBP

	Witham, 2014 [94], Scotland
	
	
	
	
	X
	
	
	
	N=68 (35% F) with resistant hypertension defined as office SBP >140/90 mm Hg or on ≥3 anti-hypertensive agents with 25OHD < 75 nmol/L
Mean age: 63±11 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 42±16 nmol/L
Δ 25OHD > 50%: NA

	6 mo. of therapy (DB):

D3 oral 100,000 IU every 2nd mo.
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Ryu, 2014 [95], Korea
	
	
	
	
	
	
	
	X
	N=81 (?% F) patients with T2D and 25OHD < 50 nmol/L.
Mean age: 55±7 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 28±8 nmol/L
Δ 25OHD > 50%: Yes

	12 weeks of therapy (DB):

D3 2000 IU/d + Ca 200 mg/d
Vs.
Ca 200 mg/d
	BP was a secondary endpoint
No effect on office BP

	Jehle, 2014 [96], Switzerland
	
	
	
	
	
	
	
	X
	N=55 (64% F) patients with T2D for more than 10 yr.
Mean age: 66±9 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 32±17 nmol/L
Δ 25OHD > 50%: Yes

	6 mo. of follow-up after (DB) a single dose of:

D3 300,000 IU IM + D3 150,000 IU IM if 25OHD was < 80 nmol/L after 3 mo.
Vs.
Placebo

	BP was a secondary endpoint
No effect on 24h ambulatory BP 

	Kampmann, 2014 [97], Denmark
	
	
	
	
	
	
	
	X
	N=16 (50% F) patients with T2D and 25OHD < 50 nmol/L.
Mean age: 60±4 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 31±5 nmol/L
Δ 25OHD > 50%: Yes

	12 weeks of therapy (DB):

D3 11,200 IU/d for 2 wk. followed by 5,600 IU/d for 10 wk.
Vs.
Placebo
	BP was a secondary endpoint
No effect on office BP

	Nasri, 2014 [98], Iran
	
	
	
	
	
	
	X
	
	N=60 (72% F) patients with T2D
Mean age: 55±11 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 82±52 nmol/L
Δ 25OHD > 50%: Yes
	12 weeks of therapy (DB):

D3 50,000 IU/wk.
Vs.
Placebo

	BP was primary endpoint
No effect on office BP

	Tabesh, 2014 [99], Iran

Similar data published in [100]
	
	
	
	
	
	
	X
	X
	N=118 (51% F) patients with T2D aged >30 years with 25OHD <75 nmol/L.
Mean age: 50±6 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: NA
Δ 25OHD > 50%: NA
	12 weeks of therapy (DB):

D3 50,000 IU/wk. + Ca-placebo
Vs.
D3-placebo + Ca 1,000 mg/d
Vs. 
D3 50,000 IU/wk. + Ca 1,000 mg/d
Vs.
D3-placebo + Ca-placebo

	BP was a secondary endpoint

Compared with the 3 other groups, CaD resulted in a greater reduction in SBP (p = 0.005) with no effect on DBP.


	Sadiya, 2015 [101], UAE
	
	
	
	
	
	
	X
	
	N= 87 (82% F) obese patients with T2D aged 30-60 yr. with a BMI > 30 kg/m2, and 25OHD < 50 nmol/L.
Mean age: 48±8 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 29±10 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of therapy (DB):

D3 6000 IU/d the first 3 mo. followed by 3000 IU/d the last 3 mo.
Vs.
Placebo

	BP was a secondary endpoint
No effect on office BP

	Pilz, 2015 [102], Austria
	
	
	
	
	
	
	X
	
	N=200 (47% F) with hypertension and 25OHD <75 nmol/L.
Mean age: 60±11 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 53±14 nmol/L
Δ 25OHD > 50%: Yes

	8 weeks of therapy (DB):

D3 2800 IU/d
Vs.
Placebo

	BP was primary endpoint
No effect on 24h ambulatory BP



	Mozaffari-Khosravi  [103], Iran
	
	
	
	
	
	
	X
	
	N=39 (64% F) aged 25–50 yr. with hypertension and 25OHD <75 nmol/L.
Mean age: 43±6 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 45±18 nmol/L
Δ 25OHD > 50%: Yes
	8 weeks of oral therapy (DB):

D3 50,000 IU/wk
Vs.
Placebo
	BP was primary endpoint.
D3 decreased office SBP and DBP significantly.


*) MA BP4 did not specified included studies.



[bookmark: _Toc480042120][bookmark: _Toc481325013]Table Ca. Systematic reviews on risk of type 2 diabetes
SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on risk of incident type 2 diabetes (T2D)
	Systematic reviews on risk of type 2 diabetes

	MA#
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	DM1
	Seida, 2014 [104]
	4 RCT with 39,111 participants [105–108]
	A systematic search of the literature on RCT examining the effects of vitamin D3 supplementation with or without calcium compared with placebo or other non-VitD supplementation in adults without known diabetes  were included 

Excluded trials examining active or synthetic VitD formulations or enrolling patients with type 1 or gestational diabetes, as well as trials with VitD2 

	No effect of VitD: OR 1.02 (95% CI, 0.94 to 1.10, I2=0%)
Three studies reported progression to impaired glucose tolerance or diabetes in patients with normal glucose levels at baseline: OR 1.02 (95% CI, 0.94 to 1.10; I2=0%). 





[bookmark: _Toc480042121][bookmark: _Toc481325014]Table Cb. RCTs on risk of type 2 diabetes.
Characteristics of randomized clinical trials included in MA (Table 4A) on effects of vitamin D supplementation on risk of type 2 diabetes. 
	Characteristics of RCTs included in MAs on effects of vitamin D supplementation on risk of type 2 diabetes

	Reference, publication year, country
	Included in MA
	Population
No. of randomized (% females), Characteristics of study
	Intervention 

	Results

	
	DM1
	
	
	

	Pittas, 2007 [105], USA
	X
	N=314 (70% F) healthy, non-diabetic community-dwelling adults, aged >65 years
Mean age ≈71±1 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: ≈76±5 nmol/L
Δ 25OHD > 50%: No
	3 yr. of treatment (DB):

D3 700 IU + Ca 500 mg/d
Vs.
Placebo
	Incident T2D was not a primary endpoint.
Results analyzed by glucose status at baseline – divided into whether participants had a NFG (N=222) or an IFG (N=92) 
Among participants with an IFG, a similar number of patients (p=0.28) remained with IFG or had developed T2D at EOS in the CaD group (70%) and in the placebo group (81%)
The proportion of participants with NFG who progressed to IFG or diabetes was similar (p=0.84) in the placebo (19%) and in the CaD group (20%).

	de Boer, 2008 [106], WHI, USA
	X
	N=36,282 postmenopausal women 

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR

Assessed self-reported incidence of T2D during the study.
	7 years of treatment (DB):

D3 400 IU  + Ca 1000 mg/d 
Vs.
Placebo
	Incident T2D was not a primary endpoint.
Incidence of diabetes: HR 1.01 (95% CI, 0.94 to 1.10)
The null result was robust in subgroup analyses, efficacy analyses accounting for non-adherence, and analyses examining change in laboratory measurements

	Avenell, 2009 [107], UK
	X
	N=5,292 (85% women) aged > 70 yr. with a previous low-trauma fracture.

IC-25OHD <50 nmol/L: No
B-25OHD: 38±16 nmol/L (subgroup)
Δ 25OHD > 50%: Yes (subgroup after one year of treatment)
Assessed self-reported incidence of T2D during the study.
	Mean 45 (range 24-62) mo. of treatment (DB):

D3 800 IU/d
Vs.
Ca 1000 mg/d
Vs.
D3 800 IU/d + Ca 1000 mg/d
Vs.
Placebo.
	Incident T2D was not a primary endpoint.
No difference in the incidence of self-reported incident T2D: 
Intention-to-treat analyses: 
                     HR 1.11 (95% CI, 0.77 to 1.62)
Per protocol analyses (good compliance):
                     HR 0.68 (95% CI, 0.40 to 1.16)

	Davidson, 2013 [108], USA
	X
	N=109 (67% F) with pre-diabetes, aged > 40 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: ≈55 nmol/L
Δ 25OHD > 50%: Yes
	1 yr. of treatment (DB):

D3: mean 88,865±16,154 (range 64,731–134,446) IU/week (individually titrated). 
Vs.
Placebo/week
	Development of diabetes was a co-primary endpoint
No effect of VitD supplementation on risk of developing T2D: OR: 1.37 (95% CI, 0.41 to 4.62)




[bookmark: _Toc480042122][bookmark: _Toc481325015]Table Da. Systematic reviews on body weight
SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on body weight.
	 Systematic reviews: Body weight

	#MA
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	BV1
	Pathak, 2014 [109]
	12 RCT with N=1,421 participants
[29,45,46,51,59,61,83,110–114]
	A systematic searched on RCTs published from 1995-2013 that had supplemented with VitD without imposing any caloric restriction.
Included only RCTs of high quality conducted on adult non-pregnant, non-lactating women.
18 trials were identified reporting effects on either body weight, BMI, fat mass (FM), percentage fat mass (%FM) or lean body mass (LBM). However, only 12 studies provided the required data for a MA.
	VitD supplementation did not affect the SMD for body weight, FM, %FM or LBM. 
A small but non-significant decrease in BMI (SMD = −0.097, 95% CI, −0.210 to 0.016], P = 0.09) was observed.
Meta-regression confirmed that neither the absolute VitD status achieved nor its change from baseline influenced the SMD of any obesity measure.

	BW2
	Chandler, 2015 [115]
	26 RCTs with N=42,430 participants

VitD alone vs. Placebo: 12 RCTs
CaD vs. Ca: 10 RCTs
CaD vs. Placebo: 5 RCTs 

[3,22,29,41,46,51,53,60,68,73,83,105,108,110–112,116–125]
	To assess whether VitD and Ca supplements cause changes in adiposity.

RCTs with >50 participants aged >18 years at baseline who had received at least 12 weeks of treatment. 


	VitD vs. Placebo: no significant effect on 
BMI (WMD -0.06 kg/m2 (95% CI, -0.14 to 0.03)
Body weight: WMD -0.05 kg (95% CI, -0.32 to 0.23)
Fat mass: WMD -0.43 kg (95% CI, -1.69 to 0.84).

CaD vs. Ca: no significant effect on
BMI: WMD, 0.02 kg/m2 (95% CI, -0.11 to 0.14)
Body weight: WMD, 0.12 kg (95% CI, -0.24 to 0.49)
Fat mass: WMD, 0.12 kg (95% CI, -0.22 to 0.45)

CaD vs. Placebo:
BMI: WMD, -0.03 (95% CI, -0.13 to 0.08)
Body weight: WMD, -0.13 (95% CI, -0.21 to -0.05)
Fat mass: WMD, 0.67 (95% CI, -0.33 to 1.66)

	BV3
	Manousopoulou, 2015 [50]
	6 RCTs
[45,46,51,52,83,125]
	Only RCTs including adults with obesity
Interventions in addition to VitD (e.g. calcium co-administration, exercise program, weight loss regime) applied equally to both groups.
	No effect of VitD on 
- Body weight: SMD 0.10; 95% CI, -0.11 to 0.31), I2 = 57% 
- BMI: SMD = −0·047; (95% CI, −0·178 to 0·084, I2 = 0%



[bookmark: _Toc480042123][bookmark: _Toc481325016]
Table Db. RCTs on body weight
Characteristics of randomized clinical trials included in MA (Table 5A) on effects of vitamin D supplementation on body weight

	Characteristics of RCTs included in MAs on effects of vitamin D supplementation on body weight

	Reference, publication year, country
	Included in MA
	Population
No. of randomized (% females), Characteristics of study
	Intervention
	Results

	
	BW1
	BW2
	BW3
	
	
	

	Ljunghall, 1987 [116], Sweden
	
	X
	
	65 middle-aged men with impaired glucose tolerance
Mean age NA yr. 
IC-25OHD  50 nmol/L: NA 
B-25OHD:  NA
Δ 25OHD > 50%:  NA
	3 mo. of treatment (DB):

0.75 micrograms alphacalcidol/d
Vs.
Placebo
	Weight loss was not a primary end-point.
Subjects treated with alphacalcidol displayed a significant reduction in body weight with an average of 1.1 kg, while those receiving placebo lost no weight

	Dawson-Hughes, 1991 [117], USA
	
	X
	
	N=249 healthy ambulatory post-menopausal women 
Mean age 61±0.5 yr. 
IC-25OHD  50 nmol/L: No 
B-25OHD:  NA
Δ 25OHD > 50%:  NA
	12 mo. treatment (DB):
D3 400 IU/d + Ca 377 mg/d
Vs 
D3 placebo + Ca 377 mg/d

	Weight loss was not a primary end-point.
No significant differences in the outcome variables between the two groups 

	Heikkinen, 1997 [118], Finland
	
	X
	
	N=464 postmenopausal women aged 47-56-yr.
Mean age 53±1 yr. 
IC-25OHD  50 nmol/L: No 
B-25OHD:  NA
Δ 25OHD > 50%:  NA
	3 yr. of treatment (DB):

HRT
Vs.
D3 300 IU/d
Vs.
HRT+D3 300 IU/d
Vs.
Placebo (calcium 93 mg/d).
	Weight loss was not a primary end-point.
No effect on body weight

D3 seemed to affect serum lipid concentrations unfavorably and possibly counteracted positive lipid profile changes during HRT.

	Dawson-Hughes, 1997  [119], USA
	
	X
	
	N=389 (55% F) healthy ambulatory participants 
Mean age 61.9 yr. 
IC-25OHD  50 nmol/L: No 
B-25OHD:  72 nmol/L
Δ 25OHD > 50%:  No
	Up to 36 mo treatment (DB) with 
D3 700 IU/d + Ca 500 mg/d
Vs. 
Placebo
	Weight loss was not a primary end-point.
No reports on effect on body weight


	Aloia, 2005 [120], USA
	
	X
	
	N=208 black postmenopausal African-American women. 
Mean age 61±6 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:  48 nmol/L
Δ 25OHD > 50%: No
	36 mo. of treatment (DB): 
D3 800 IU/d (the first two years), 2000 IU/d (the third year) + Ca 1200-1500 mg/d
Vs.
Placebo plus Ca 1200-1500 mg/d
	Weight loss was not a primary end-point.
No effect on body weight


	Caan, 2007 [121], USA
	
	X
	
	N= 36 282 post-menopausal women

IC-25OHD < 50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR	

	7 yr. of treatment (DB):

D3 400 IU + Ca 1000 mg/d
Vs.
Placebo
	Weight loss was not a primary end-point.
Compared with placebo, CaD resulted in a significantly decreased body weight −0.13 kg (95% CI, −0.21 to −0.05; P =0.001).

	Major, 2007 [41], CA
	
	X
	
	N=63  healthy obese/overweight normotensive (BP <160/95mm Hg) premenopausal women with a Ca intake < 800 mg/d
Mean age 44±5 yr.
IC-25OHD < 50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	15 weeks of treatment (DB):

D3 400 IU/d  + Ca 1200 mg/d
Vs.
Placebo 

Both groups observed a 700 kcal/d energy restriction
	Weight loss was not a primary end-point.
No significant effect on body weight

	Pittas, 2007 [105], USA
	
	X
	
	N=314 (70% F) healthy, non-diabetic community-dwelling adults, aged >65 years
Mean age ≈71±1 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: ≈76±5 nmol/L
Δ 25OHD > 50%: No
	3 yr. of treatment (DB):

D3 700 IU + Ca 500 mg/d
Vs.
Placebo
	Weight loss was not a primary end-point.
No significant effect on body weight

	Prince, 2008 [3], AU
	
	X
	
	302 community-dwelling ambulant women with a history of falling in the past 12 months, aged 70-90 yr.
Mean age ≈77±5 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD:  ≈45±12 nmol/L
Δ 25OHD > 50%: No
	12 mo. of treatment (DB):

D2 1000 IU + Ca 1000 mg/d
Vs.
Placebo + Ca 1000 mg/d

	Weight loss was not a primary end-point.
No significant effect on body weight

	Zhu, 2008 [22], AU
	
	X
	
	120 community-dwelling women aged 70–80 yr.
Mean age 74.8±2.6 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD 68±29  nmol/L 
Δ 25OHD > 50%: Yes
	5 yr. of treatment (DB):

D2 1000 IU + Ca 1200 mg/d
Vs.
Placebo-VitD + placebo-Ca
	Weight loss was not a primary end-point.
No significant effect on body weight

	Sneve, 2008 [110], Norway
	X
	X
	
	N=445 (64% F) healthy, overweight and obese, aged 21–70 yr.
Mean age 48±11 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 53±17 nmol/L
Δ 25OHD > 50%: Yes
	12 mo. of treatment (DB)

D3 20 000 IU twice a week
Vs. 
D3 20 000 IU once a week 
Vs.
placebo. 
+ Ca 500 mg/d to all subjects
	Primary end-point: weight loss

No significant changes in weight, waist-to-hip ratio or percentage body fat in any of the groups, nor between them.

	Zittermann, 2009 [46], Germany
	X
	X
	X
	N=165 (67% F) healthy overweight subjects recruited from the background population. Excluded subjects with CVD.
Mean age: 48±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 30±19 nmol/L
Δ 25OHD > 50%: Yes
	12 mo. of treatment (DB):

D3 3320 IU/d
Vs.
Placebo

All participated also in a weight-reduction program.
	Primary end-point: weight loss
Weight loss was not affected significantly by VitD supplementation (-5.7±5.8 kg) or placebo (-6.4±5.6 kg).
SMD -0.10 (95% Cl -0.20 to 0.41).

	Nagpal, 2009, [45], India
	X
	
	X
	N=71 apparently healthy men with centrally obesity, aged ≥ 35 yr.
Excluded men with hypertension.

IC-25OHD < 50 nmol/L: No
B-25OHD: 33±13 nmol/L
Δ 25OHD > 50%: Yes

	3 oral doses administrated 2 weeks apart (DB):

D3 120 000 IU
Vs.
Placebo 
	Weight loss was not a primary end-point
6 weeks after baseline  (2 weeks after last dose):
No effects on body weight or BMI: SMD 0.03 (95% Cl -0.43 to 0.50).

	von Hurst, 2010 [111], NZ
	X
	X
	
	N=81 South Asian women with insulin resistance, aged 23–68 yr.
Excluded women with diabetes and/or an intake of VitD > 1000 IU/d.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: ≈20 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of treatment (DB):

D3 4000 IU/d
Vs.
Placebo
	Weight loss was not a primary end-point.

BMI did not change significantly in either group during the study. SMD -0.06 (95% Cl -0.50 to 0.37).

	Zhou, 2010  [122], USA
	
	X
	
	N= 870 postmenopausal women

Mean age: 66±7 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 73±20 nmol/L
Δ 25OHD > 50%: No


	4 yr. of treatment (DB):

Ca-group: Ca 1400 or 1500 mg/d + D3-placebo 
Vs.
CaD group: Ca 1400 or 1500 mg/d
+ D3 1100 IU/d
Vs.
Ca-placebo + D3-placebo
	Weight loss was not a primary end-point (secondary analysis of data from a population-based trial on effects of CaD on fractures, including N=1179 women).

No effect on BMI
Compared with placebo, the CaD- and Ca-groups gained less truncal fat and lost less truncal lean mass. 

	Jorde, 2010 
[53], Norway
	
	X
	
	N= 438 (64% F) overweight or obese subjects without diabetes or IHD.
Mean aged 48±11 yr.

IC-25OHD 50 nmol/L: No
B-25OHD: 58±21 nmol/L
Δ 25OHD > 50%: Yes
	12 mo. Of treatment (DB)
D3 20,000 IU/week + 500mg Ca/d
Vs.
D3 40,000 IU/week + 500mg Ca/d
Vs.
Placebo + 500 mg Ca/d

	Weight loss was not a primary end-point.
No significant effect on body weight

	Grimnes, 2011 [112], Norway
	X
	X
	
	N=104 (47 % F) Caucasians aged 30–75 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 40 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of treatment (DB):

D3 20,000 IU twice weekly
Vs.
Placebo twice weekly
	Weight loss was not a primary end-point.
No statistically significant differences in the outcome variables between the two groups


	Maki, 2011 [52], USA
	
	
	X
	N=60 (75% F) aged 18–79 yr with high waist circumference.
Mean age 52±2 yr.

IC-25OHD  50 nmol/L: No
B-25OHD: 64±4 nmol/L
Δ 25OHD > 50%: No
	8 weeks of treatment (DB):

D3 1,200 IU/d + daily multivitamin and mineral supplement
Vs.
Daily multivitamin and mineral supplement without D3

	Weight loss was not a primary end-point.

D3 increased body weight significantly 

	Nikooyeh, 2011 [59], Iran
	X
	
	
	N=90 (F=61 %) aged 30-60 yr. with T2D

IC-25OHD < 50 nmol/L: No 
B-25OHD: 42 nmol/L
Δ 25OHD > 50%: No 
	3 mo  of treatment (DB):

Ca 300 mg/d (yogurt) 
Vs.
D3 1000 IU/d D3 + Ca 300 mg/d (yogurt)
Vs.
D3 1000IU/d 500 mg calcium (yogurt)
	Weight loss was not a primary end-point.
No significant effect on BMI:  SMD -0.22 (95% Cl -0.72 to 0.29).
. 

	Shab-Bidar, 2011 [61], Iran
	X
	
	
	N=100 (F=57 %) with T2D, BMI 28-30 kg/m2

IC-25OHD < 50 nmol/L:  No
B-25OHD:   38 nmol/L 
Δ 25OHD > 50%:  No
	3 mo. Of treatment (DB):

D3 1000 IU/d + Ca 340 mg/d
Vs.
Ca 340 mg/d  (yogurt) 	

	Weight loss was not a primary end-point.
No significant effect on BMI: SMD -0.35 (95% Cl -0.75 to 0.04).
. 

	Harris, 2011 [60], USA
	
	X
	
	N=45 (53% F) African-American adults with no overt cardiovascular, pulmonary or metabolic disease
Mean age 30±2 yr.

IC-25OHD  50 nmol/L: No
B-25OHD: 36±3 nmol/L
Δ 25OHD > 50%: Yes
	16 weeks of treatment (DB):

D3 60,000 IU monthly
Vs.
Placebo
	Weight loss was not a primary end-point.
No significant effect on body weight

	Salehpour, 2012 [51], Iran
	X
	X
	X
	N= 77 (100% F) overweight and obese women with BMI 29.8±4.1[image:  ]kg/m2 

IC-25OHD < 50 nmol/L  No
B-25OHD:   41.8 nmol/L
Δ 25OHD > 50%:  No
	For 3 mo. Treatment (DB) with 

D3 1000 IU/d 
Vs.
placebo
	Primary end-point: anthropometric 
Body weight:  SMD -0.15 (95% Cl -0.60 to 0.30)  and waist circumference did not change significantly


	Ardabili, 2012 [113], Iran
	X
	
	
	N=50 women with PCOS and a vitamin D deficiency aged 20-40 yr. 

IC-25OHD < 50 nmol/L:  Yes
B-25OHD: ≈  17±7  nmol/L
Δ 25OHD > 50%:  Yes
	2 mo.of  treatment (DB):

D3 50,000 IU/every 20 day
Vs.
placebo
	Weight loss was not a primary end-point.
No effect on body weight: SMD 0.00 (95% Cl -0.56 to 0.55).

	Wood, 2012 [73], UK
	
	X
	
	N=305 healthy postmenopausal women aged 60-70 yr.
Mean age 64 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 34±16 nmol/L
Δ 25OHD > 50%: No
	1 year of therapy (DB) with:

D3 400 IU/d
Vs.
D3 1000 IU/d
Vs.
Placebo
	Weight loss was not a primary end-point.
No significant effect on body weight

	Kjærgaard, 2012 [68], Norway
	
	X
	
	N= 243 (53% F) adults
Mean age 53±10 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 47±16 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of oral treatment (DB) with:

D3 40 000 IU/week
Vs.
Placebo
	Weight loss was not a primary end-point.
No significant effect on body weight

	Glendenning, 2012 [123], AU
	
	X
	
	N=686 elderly community-dwelling ambulatory women
Mean age 76.9 ±4.0 yr.
IC-25OHD < 50 nmol/L:  No
B-25OHD: 66±23 nmol/L (sub-group)
Δ 25OHD > 50%: No
	6 mo. of treatment (DB): 
D3 150,000 IU/threemonthly
 Vs
Placebo
	Weight loss was not a primary end-point.
No significant effect on body weight

	Gallagher, 2012  [29], USA
	X
	X
	
	N=163 healthy postmenopausal white women aged 57–90 yr.
Mean age: 68±8 yr.

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 39±10 nmol/L
Δ 25OHD > 50%: Yes 
	1 year of treatment (DB):

Placebo 
Vs 
D3 400 IU /d
Vs.
D3 800/ IU d
Vs.
D3 1600 IU /d 
Vs.
D3 2400 IU /d
Vs.
D3 3200 IU /d 
Vs.
D3 4000 IU /d 
Vs.
D3 4800 IU/d.
All received daily calcium to maintain intake of 1200–1400 mg
	Weight loss was not a primary end-point.

No effect on body weight: 
D3 400 IU:  SMD -0.06 (95% Cl -0.71 to 0.60).
D3 800 IU:  SMD 0.15 (95% Cl -0.51 to 0.80).
D3 1600 IU:  SMD 0.11 (95% Cl -0.56 to 0.77).
D3 2400 IU:  SMD 0.36 (95% Cl -0.28 to 1.00).
D3 3200 IU:  SMD -0.11 (95% Cl -0.76 to, 0.54).
D3 4000 IU:  SMD 0.64 (95% Cl -0.04 to 1.33).
D3 4800 IU:  SMD -0.27 (95% Cl -0.92 to 0.39).

	Carrillo, 2013 [114], USA
	X
	
	
	N=23 (52% F), obese, BMI 31.3 kg/m2
Age: 26.1± 4.7 yr.

IC-25OHD: < 50 nmol/L: No
B-25OHD: 48 nmol/L
Δ 25OHD > 50%: No
	3 mo. of treatment (DB): 
D3 4000 IU/d 
Vs
placebo
Both groups completed 12 weeks of resistance training
	Primary end-points: body composition, muscle function and glucose tolerance.
No effect on BMI: SMD -0.08 (95% Cl -0.90 to 0.75).



	Wamberg, 2013 [83], Denmark
	X
	X
	X
	N=52 (71 % F) aged 18–50 years with BMI more than 30 kg/m2 and low vitamin D levels. 

IC-25OHD < 50 nmol/L: Yes
B-25OHD: 33 nmol/L
Δ 25OHD > 50%: Yes
	26 weeks of treatment (DB):
D3 7000 IU/d 
Vs.
Placebo 
	Weight loss was not a primary end-point.
No effect on BMI:  SMD 0.09 (95% Cl -0.51 to 0.69).

	Davidson, 2013 [108], USA

	
	X
	
	N=109 (67% F) with pre-diabetes, aged > 40 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: ≈55 nmol/L
Δ 25OHD > 50%: Yes
	1 yr. of treatment (DB):

D3: mean 88,865±16,154 (range 64,731–134,446) IU/week (individually titrated). 
Vs.
Placebo/week
	Weight loss was not a primary end-point.
No significant effect on body weight

	Chandler, 2014 [124], USA
	
	X
	
	N=328 (68% F) African Americans living in public housing communities in Boston, aged 30-80 yr.
Median age of 51 yr.

IC-25OHD < 50nmol/L: No
B-25OHD: median 38 nmol/L
Δ 25OHD > 50%: Yes
	3 mo. of treatment (DB):

D3 1,000 IU/d
Vs.
D3 2,000 IU/d
Vs.
D3 4,000 IU/d 
Vs.
Placebo

	Weight loss was not a primary end-point.
No significant effect on body weight

	Mason, 2014 [125], USA
	
	X
	X
	N=218 overweight/obese women aged 50–75 yr. with 25OHD between 25-80 nmol/L
Age 60±5 yr.
 
IC-25OHD < 50nmol/L: No
B-25OHD: 54±15 nmol/L
Δ 25OHD > 50%: Yes

	12 mo. of treatment (DB):

D3 2000 IU/d
Vs
Placebo

All participants were also assigned to a weight loss program
	Weight loss was primary end-point
D3 did not affect changes in body weight, waist circumference, percentage body fat, or trunk fat mass.
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SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on birth weight.

	Systematic reviews on effects of vitamin D supplementation on birth weight

	#MA
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	BiW1
	Mahomed, 2000 [126]
	Birth weight: 2 RCT with N=176 pregnant women [127,128].
	A Cochrane review assessing effects of VitD supplementation on pregnancy outcomes. 

A systematic literature search was performed on any RCT on effects of VitD supplementation in pregnancy with clinical endpoints
	Birth weight (comparing VitD 1000 IU/d with no supplement): 
· WMD: -78 g (95% CI, -119 to -36 g, I2 =82%)
The authors of the review noted that the SD on mean birth weight reported in the study by Mallet  et al. [128] is too small to be realistic (reported to be 70-90g whereas it normally is approximately 600 g). Probably the standard error has been reported instead of SD and this may have affected to pooled estimate of the MA. 

	BiW2
	Thorne-Lyman, 2012 [129]
	Low birth weight: 3 RCT with N=507 pregnant women 
[127,130,131]

Birth weight: 5 RCT with N=932 pregnant women 
[127,128,130–132]

	
	Birth weight: 
· WMD: 58 g (95% CI, -64 to 180 g, I2 = 70%) 

Low birth weight: 
· RR = 0.40 (95% CI, 0.23 to 0.71, I2 = 5%) 


	BiW3
	De-Regil, 2012 [133]
	Risk of having a baby with a birth weight < 2500 grams: 3 RCT with N=463 pregnant women [127,130,131].
Birth weight: 3 RCT with N=403 pregnant women  [127,128,130]
	An update of the Cochrane review by Mahomed [126] on effects of VitD supplementation on pregnancy outcome. A systematic literature search was performed allowing for inclusion of individually or cluster randomized trials, evaluating the effect of supplementation with VitD alone or in combination with other micronutrients for women during pregnancy
	Birth weight: 
· WMD: 40 g (95% CI, -241 to 320 g, I2 = 96%) 

Risk of birth weight < 2500 g: 
· RR 0.48; 95% CI, 0.23 to 1.01, I2=53%




	BiW4
	Harvey, 2014  [134]
	9 RCT were identified, among which 6 RCT were included in MA:
Low dose studies (5 RCT):
[127,128,130,135,136]
High  dose studies (6 RCT):
[127,128,130,135–137]
	A systematic search was performed on RCT published in English and reporting data on the individual treatment groups.

MA stratified by total dose of VitD administered:
Low dose studies: total dose < 120,000 IU VitD
High dose studies: total dose > 120,000 IU VitD
	Birth weight: 
Low dose studies: WMD 116 (95% CI, -57 to 289) gram (I2 86%)
High dose studies: WMD 147 (95% CI, -112 to 407) gram (I2 96%)




	BiW5
	Pérez-López, 2015 [138]

	8 RCTs with N=1489 participants [81,127,132,137,139–142]
	RCTs on VitD supplementation used alone and in combination with calcium and vitamin supplements. Included RCTs of pregnant women of any gestational or chronologic age and parity, without previous disease history.

Excluded trials without an appropriate control group, trials with data on multiple pregnancies, and if data were not available or could not be extracted for the study groups.

	Birth weight:
Mean difference  108 (95% CI, 60 to 155) gram, I2 0%


	BiW6
	De-Regil, 2016
[143]



	Birth weight: 5 RCTs with N=715 women [81,127,128,137,144].

Low birth weight (<2500 g): 3 RCTs with N=493 women.


	Cochrane review – An update on the review from 2012 [133].
	Birth weight:
5 RCTs (N=715 women): No difference of weight at birth in infants from women who received VitD in comparison with women who did not receive VitD (MD 67; 95% CI -137 to 270 gram, I2 95%). 
If the study by Mallet et al. [128] was excluded the heterogeneity was reduced and vitD increased birth weight significantly (MD 147, 95% CI 68 to 225 gram, I2 34%, N=638 women). 
Birthweight below 2500 g: 3 trials (N=493 women) showed a lower risk of having a baby with low birth weight in response to vitD supplementation (RR 0.40; 95% CI 0.24 to 0.67).
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Characteristics of randomized clinical trials included in MA (Table 6A) on effects of vitamin D supplementation on birth weight.
	Characteristics of the RCTs included in MAs on effects of vitamin D supplementation on birth weight

	Reference, publication year, country
	Included in MA
	Population
No. of randomized (% females), Characteristics of study
	Intervention 

	Results

	
	BiW1
	BiW2
	BiW3
	BiW4
	BiW5
	BiW6
	
	
	

	Brooke et al, 1980 [127], UK
	X
	X
	X
	X
	X
	X
	N=126 first-generation Asian immigrants living in London:
IC-25OHD <50 nmol/L: No 
B-25OHD: 20 nmol/L
Δ 25OHD > 50%: Yes

	Treated during 3rd trimester (DB):
D2 1000 IU/d
vs. 
Placebo
	Fetal growth was co-primary endpoint
No effects on birth weight


	Marya, 1981 [130], India

	
	X
	X
	X
	
	
	N=120 women

IC-25OHD <50 nmol/L: No 
B-25OHD: NR
Δ 25OHD > 50%: NR

	Intervention during 3rd trimester - randomized to (NB):
D2 1200 IU/d + Ca 375 mg/d 
Vs.
D2 600,000 IU in 7th and 8th  months of pregnancy
Vs.
No treatment
	Birth weight was not primary endpoint
Birth weight increased significantly in response to vitamin D supplementation. 

	Congdon, 1983 [135], UK
	
	
	
	X
	
	
	N=64 pregnant Asian women in the UK
IC-25OHD <50 nmol/L: No 
B-25OHD: NR
Δ 25OHD > 50%: NR

	Intervention during 3rd trimester - randomized to (NB):
D 1000 IU/d + Ca (dose not given) 
Vs.
No treatment
	Birth weight was not primary endpoint
No effects of supplementation on birth weight.

	Mallet, 1986 [128], France
	X
	X
	X
	X
	
	X
	N=77 pregnant women:

IC-25OHD <50 nmol/L: No 
B-25OHD:  NR 
Δ 25OHD > 50%: No
	Treated from 7th month of pregnancy until delivery with (NB):
D2, 1000 IU/d 
Vs.
D2 200.000 IU (single dose)
Vs.
No treatment
	Birth weight was not primary endpoint
No effects of supplementation on birth weight.

	Marya, 1988 [137], India
	
	
	
	X
	X
	X
	N=200 with a singleton pregnancy attending an antenatal clinic
IC-25OHD <50 nmol/L: No 
B-25OHD:  NR
Δ 25OHD > 50%: NR

	D3: two doses of 600,000 IU at
7th and  8th mo. of pregnancy 
Vs.
No treatment
	Primary endpoint: Birth weight
No effects of supplementation on birth weight.

	Kaur, 1991 [136], India
	
	
	
	X
	
	
	N= 50 pregnant women:
IC-25OHD <50 nmol/L: No 
B-25OHD:  NR
Δ 25OHD > 50%: NR
	Two doses of D3 60,000 IU (NB) at
6th and  7th mo. of pregnancy 
Vs.
No treatment
	Co-primary endpoint: Birth weight
Compared to controls, the birth weight was significantly higher in the supplemented group (p<0.001) 

	Yu, 2009 [131], UK
	
	X
	X
	
	
	
	N= 180 pregnant women attending an antenatal clinic (routine visit):

IC-25OHD <50 nmol/L: No 
B-25OHD:  26 nmol/L
Δ 25OHD > 50%: No
	Treated from 27th week of pregnancy until delivery (NB):

D2: a single dose of 200.000 IU
Vs.
D2 800 IU/d
Vs.
No treatment
	Birth weight was not primary endpoint
No effects of supplementation on birth weight

	Hollis, 2011 [132], USA
	
	X
	
	
	X
	
	N= 350 with a singleton pregnancy
IC-25OHD <50 nmol/L: No 
B-25OHD:  ≈59 nmol/L
Δ 25OHD > 50%: Yes (in the group receiving 4000 IU/d)

	Treated from 12 to 16 weeks' gestation until delivery (DB):  
D3 400 IU/d
Vs.
D3 2000 IU/d
Vs.
D3  4000 IU/d
	Birth weight was not primary endpoint

No effects of supplementation on birth weight

	Sabet, 2012 [139], Iran
	
	
	
	
	X
	
	N=100 pregnant Iranian women
IC-25OHD <50 nmol/L: No 
B-25OHD: NR
Δ 25OHD > 50%: NR
	During the last trimester.
D3 100,000 IU/mo
Vs
Placebo
	Birth weight was not primary endpoint
No effects of supplementation on birth weight

	Goldring, 2013 [140], UK
	
	
	
	
	X
	
	N=158 women presenting at 27 weeks gestation for routine glucose challenge test from different ethnic groups (Asian, Middle Eastern, Black and White).
IC-25OHD <50 nmol/L: No 
B-25OHD: NR
Δ 25OHD > 50%: NR
	From 27 weeks gestation, stratified by 4 ethnic groups  (NB):
D2 800 IU/d
Vs.
D3 a single oral dose of 200,000 IU
Vs.
No treatment
	Birth weight was not primary endpoint

No effects of supplementation on birth weight

	Roth, 2013 [81], Bangladesh
	
	
	
	
	X
	X
	N=160 pregnant women aged 18-35 years, at 26-29 weeks gestation, and living in Bangladesh
IC-25OHD <50 nmol/L: No
B-25OHD:  45 nmol/L
Δ 25OHD > 50%: Yes
	Treated from 26-29 wk. of gestation until delivery (DB): 

D3 35,000 IU/wk.
Vs.
Placebo
	Birth weight was not primary endpoint
No effects of supplementation on birth weight

	Hashemipour, 2014, [141], Iran
	
	
	
	
	X
	
	N=130 pregnant women (24–26 weeks of gestation) with 25OHD < 75 nmol/L.
IC-25OHD <50 nmol/L: No 
B-25OHD: ≈ 41±15 nmol/L
Δ 25OHD > 50%: NR
	8 weeks of therapy (NB): 
D3 50,000 IU/wk. plus Ca 200 mg/d + multivitamin with D3 400 IU/d
Vs.
Ca 200 mg/d + multivitamin with D3 400 IU/d

	Birth weight was a co-primary end-point.
Compared with low dose D3, high dose therapy increased birth weight significantly (p = 0.01) in the D3 group (mean 170; 95% CI, 41 to 299 g.). 

	Hossain, 2014 [142], Pakistan
	
	
	
	
	X
	
	N=200 healthy women at week  20 or less of gestation with a singleton pregnancy

IC-25OHD <50 nmol/L: No 
B-25OHD: ≈13 nmol/L
Δ 25OHD > 50%: Yes
	Started at 20 weeks and continued till delivery (NB):

D3 4000 IU/d + Ca 600 mg/d
Vs
Ca 600 mg/d


	Birth weight was not primary endpoint
No effects of supplementation on birth weight

	Sablok, 2015 [144], India
	
	
	
	
	
	X
	N=180 Primi-gravidae healthy women with singleton pregnancy at 14–20 weeks.
IC-25OHD <50 nmol/L: No 
B-25OHD:  NR
Δ 25OHD > 50%: NR

	Treated from 14-20 week of pregnancy until delivery (NB):

N=120 supplementation according to baseline 25OHD levels:
- If 25OHD>50 nmol/L: single dose of D3 60,000 IU at 20 weeks,
- If 25OHD 25-50 nmol/L: D3 120,000 IU at week 20 and 24.
- If 25OHD< 25 nmol/L: D3 120,000 IU at week 20, 24, 28 and 32.

Vs.
N=60 No intervention
	Birth weight was a co-primary end-point
Mean birthweight was significantly (p=0.04) higher in the intervention group (2.6±0.4 kg) compared to the controls (2.4±0.31 kg)







[bookmark: _Toc480042126][bookmark: _Toc481325019]Table Fa. Systematic reviews on risk of malignant diseases
SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on risk of malignant diseases.

	Systematic reviews on risk of malignant diseases

	#MA
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	C1
	Fortmann, 2013 [16]
	2 RCT on VitD alone: [2,145]
2 RCT on CaD: [15,18]
	Included fair- and good-quality RCT assessing effects of supplements in the primary prevention of cancers in the general adult population (community dwelling) without chronic diseases.
	Pooled unadjusted summary risk on risk of cancer:
VitD alone: RR 1.05 (0.94 to 1.18) 
CaD: RR 0.98 (CI, 0.91 to 1.04).
No I2 reported

	C2
	Bjelakovic, 2014 [146]
	N=18 trials, N=50,623 [2,3,7,15,20,21,26,62,73,123,145,147–153]
	Cochrane review on RCT comparing  vitD at any dose, duration, and route of administration versus placebo or no intervention in adults
	Incident cancers:
Overall (N=18 RCT): RR 1.00 (95% CI, 0.94 to 1.06; P = 0.88; I² =0%)
Trials on VitD3 (N=14 RCT): RR 1.00 (95% CI, 0.94 to 1.06; P = 0.88; I² = 0%) 
Cancer mortality:
Trials with VitD3 (N=4 RCT): RR 0.88 (95% CI 0.78 to 0.98; P = 0.02; I² = 0%)
No effects in trials including participants with mean 25OHD levels < 50 nmol/L compared to trials including participants with mean 25OHD levels > 50 nmol/L.
No effects of concomitant calcium supplementation compared to no calcium supplementation

	C3
	Sperati, 2013 [154]
	Only breast cancer
2 RCT with N=5372 postmenopausal women): [15,145]
	Included RCTs if VitD was administered as a single agent compared with placebo/no treatment or as part of combined regimens including supplements and lifestyle modifications as long as the administration of the co-intervention was planned to be the same in all groups.
	RR 1.11 (95% CI, 0.74 to 1.68, I2=0% )



	C4
	Bolland, 2014 [30]
	7 RCT with N=48,167 participants [2,3,7,14,15,18,151]


	MA published since January, 2009, reporting data from RCT on effects of VitD supplementation on risk of cancers.  Three MA were identified [31,32,155]  reporting data from 7 RCT. A new MA was performed on data from the 7 RCT.  
Studies were excluded if they were cluster randomized or investigated effects of hydroxylated VitD or VitD analogues. The MA also excluded trials that included other interventions only in the VitD group, trials of fortified dairy products, and trials in populations with chronic comorbidity other than osteoporosis or frailty
	Vit D alone: RR 0.98 (95% CI, 0.83 to 1.17; I2=10%)
CaD; RR 0.89 (95% CI, 0.67 to 1.18; I2=67%)
VitD with or without Ca: RR 0.99 (95% CI, 0.93 to 1.05; I2=0%);

	C5
	Keum, 2014
[156]
	Cancer incidence: 4 RCTs with N=45,151 participants [2,15,18,145]

Cancer mortality: 3 RCTs with N=44,260 participants [2,18,145]
	Included RCT providing information on the effect of vitD supplementation (with or without Ca) on total cancer incidence or mortality.
	Cancer incidence: RR 1.00 (95% CI, 0.94 to 1.06) I2 0%.

Mortality: RR 0.88 (95% CI 0.78 to 0.98) I2 0%.
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Table Fb. RCTs on risk of malignant diseases
Characteristics of randomized clinical trials included in MA (Table 7A) on effects of vitamin D supplementation on risk of malignant diseases.
	Characteristics of RCTs included in MAs on effects of vitamin D supplementation on risk of malignant diseases

	Reference, publication year, country
	Included in systematic reviews
	Population
No. of randomized (% females), Characteristics of study
	Intervention 

	Results

	
	C1
	C2
	C3
	C4
	C5
	
	
	

	Ott, 1989 [20], USA
	
	X

	
	

	
	N=86 postmenopausal women with vertebral compression fractures.

IC-25OHD 50 nmol/L: No
B-25OHD: 66 nmol/L
Δ 25OHD > 50%: NR


	2 yr of treatment (DB)
Calcitriol, mean dose 0.43 µg/d. 
Vs.
Placebo
Dose and dietary calcium were adjusted for hypercalciuria or hypercalcemia.
	No effect
RR 3.00 (95% CI, 0.13 to 71.65) - data as reported by [146]

	Grady, 1991 [147], USA
	
	X

	X
	

	
	N=98 (544% F) volunteers aged > 69 yr.
IC-25OHD 50 nmol/L: No
B-25OHD: ≈63±35nmol/L
Δ 25OHD > 50%: NR
	6 mo of treatment (DB):
Calcitriol 0.5 g/d 
Vs. 
Placebo

	No effect
RR 2.88 (95% CI, 0.12 to 69.07) - data as reported by [146]

	Komulainen, 1999 [7], Finland 
	
	X

	
	X

	
	N=227 postmenopausal women aged 47-56 yr.

IC-25OHD 50 nmol/L: No
B-25OHD: ≈28 nmol/L
Δ 25OHD > 50%: No
(data on 25OHD reported in a subgroup - reference [157])
	5 yr of treatment (DB):

D3 300 IU/d
Vs.
Placebo

	No effect
RR 0.67 (95% CI, 0.11 to 3.92) - data as reported by [146]

	Gallagher, 2001 [21], USA
	
	X

	X
	

	
	N=246 women with normal age-adjusted bone mineral density, aged 65–77 yr.
IC-25OHD 50 nmol/L: No
B-25OHD: ≈80±27 nmol/L
Δ 25OHD > 50%: No
	3 yr of treatment (DB):

Calcitriol 0.5 g/d 
Vs. 
Placebo
	No effect
HR 1.20 (95% CI, 0.38 to 3.83)

	Trivedi, 2003 [2], UK
	X

	X

	

	X

	X
	N=2,686 (24% F) community-dwelling aged 65­85 yr.

IC-25OHD 50 nmol/L: No
B-25OHD: ≈ NR
Δ 25OHD > 50%: NR

	5 yr. of treatment (DB):

D3 100 000 IU/ 4th mo.
Vs
Placebo / 4th mo.,

	No effect
Any incident cancer: RR 1.09 (95% CI, 0.86 to 1.36)
Colon cancer: RR 1.02 (95% CI, 0.60 to 1.74)
Respiratory cancer: RR 1.12 (95% CI, 0.56 to 2.25)
Breast cancer: RR 0.99 (95% CI, 0.25 to 3.99)
Cancer related death: RR = 0.86 (95% CI,  0.61 to 1.20)

	Grant, 2005 [14], UK
	
	
	X
	X
	
	N=5292 (85% women) aged > 70 yr with a previous low-trauma fracture.
IC-25OHD 50 nmol/L: No
B-25OHD: 38±16 nmol/L (subgroup)
Δ 25OHD > 50%: Yes (subgroup after one year of treatment)
	Mean 45 (range 24-62) mo. of treatment (DB):

D3 800 IU/d
Vs.
Ca 1000 mg/d
Vs.
D3 800 IU/d + Ca 1000 mg/d
Vs.
Placebo.
	No effect
Rate of incident cancers did not differ between the VitD group (6.6%) and the control group (6.7%), as reported by [30]. 


	Data from WHI, USA:
	X

	X

	

	X
	X
	
N=36,282 postmenopausal women 

IC-25OHD 50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	
7 years of treatment (DB):

D3 400 IU  + Ca 1000 mg/d 
Vs.
Placebo
	No effect

	
	Wactawski-Wende, 2006  [18]
	
	
	
	
	
	
	
	Incident colorectal cancer: HR 1.08 (95 CI, 0.86 to 1.34)
Any cancer: HR 0.98 (95% CI, 0.91 to  1.05)
Risk of death from cancer: HR 0.89 (95% CI, 0.77 to  1.03)

	
	Chlebowski, 2008 [158]
	
	
	
	
	
	
	
	Incident invasive breast cancer: 
HR 0.96 (95% CI, 0.85 to 1.09).
Death from breast cancer: HR 0.99 (95% CI, 0.55 to 1.76)

	
	Brunner, 2011 [152]
	
	
	
	
	
	
	
	Incident invasive cancers: HR 0.98 (95% CI, 0.90 to 1.05)
Cancer mortality: HR 0.90 (95% CI, 0.77 to 1.05)

No effects on specific types of cancers e.g. breast cancer (HR 0.96; 95% CI, 0.85 to 1.09) or colon cancer (HR 0.98; 95% CI, 0.76 to 1.27)

	Lappe, 2007 [15], USA
	X

	X

	X


	X

	X
	N=1,179 community-dwelling women aged > 55 yr

IC-25OHD 50 nmol/L: No
B-25OHD: ≈72±21nmol/L
Δ 25OHD > 50%: No

	4 yr of treatment (DB):

CaD: D3 1100 IU + Ca 1500 mg/d
Vs.
Ca-only:  1500 mg/d 
Vs
Placebo
	Published results (CaD group vs. placebo group): RR 0.40 (95% CI, 0.20 to 0.82)
Recalculated by Autier [159]: CaD group vs. the combined Ca-only + placebo group RR 0.59 (95% CI, 0.32 to 1.10)

	Bolton-Smith, 2007 [148], UK
	
	X

	
	

	
	N=123 healthy non-osteoporotic women aged ≥ 60 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: 60 nmol/L
Δ 25OHD > 50%: No
	2 yr of treatment (DB):
D3 400 IU/d + Ca 1000 mg/d
VS
Placebo
	No effect
RR 2.95 (95% CI, 0.12 to 71.09) – data as reported by [146]


	Prince, 2008 [3], AU
	

	X

	
	X

	
	302 community-dwelling ambulant women with a history of falling in the past 12 months, aged 70-90 yr.

Mean age ≈77±5 yr.

IC-25OHD 50 nmol/L: No
B-25OHD:  ≈45±12 nmol/L
Δ 25OHD > 50%: No
	12 mo. of treatment (DB):

D2 1000 IU + Ca 1000 mg/d
Vs
Placebo + Ca 1000 mg/d

	No effect
RR 0.20 (95% CI, 0.02 to 1.69) ) – data as reported by [146]

	Daly, 2008 [149], AU
	
	X

	
	

	
	N=167 community-dwelling healthy men aged >50 yr. 

IC-25OHD 50 nmol/L: No
B-25OHD: 77 ± 23 nmol/L
Δ 25OHD > 50%: No 
(25OHD levels reported in reference [160])
	2 yr. of treatment (NB):
D3 800 IU/d + Ca 1000 mg/d provided as fortified milk
Vs.
No treatment
	No effects on incident cancers at follow-up 18 mo. after end of trial:

RR 1.29 (95% CI, 0.30 to  5.57) – data as reported by [146]

	Janssen, 2010 [150], The Netherlands
	
	X

	
	

	
	N=70 female geriatric patients aged >65 yr.

IC-25OHD 50 nmol/L: Yes
B-25OHD: ≈35±11 nmol/L
Δ 25OHD > 50%: Yes

	6 mo. of treatment (DB):

D3 400 IU/d
Vs.
Placebo

All participants also received Ca 500 mg/d
	No effect

RR 0.32 (95% CI, 0.01 to 7.48) – data as reported by [146]

	Sanders, 2010 [151], AU
	
	X

	
	X

	
	N=2258 community-dwelling women aged > 70 yr and at risk of fracture
IC-25OHD 50 nmol/L: No
B-25OHD 49 nmol/L (sub-study)
Δ 25OHD > 50%: No (sub-study)
	3–5 yr of treatment (DB):

D3 500,000 IU/yr
Vs. 
Placebo
	No effect
RR 0.70 (95% CI, 0.27 to 1.83) 

	Avenell, 2012 [145], UK
	X
	X

	X

	

	X
	N=5292 (85% women) aged > 70 yr. with a previous low-trauma fracture.
IC-25OHD 50 nmol/L: No
B-25OHD: 38±16 nmol/L (subgroup)
Δ 25OHD > 50%: Yes (subgroup after one year of treatment)
	Mean 45 (range 24-62) mo of treatment (DB):
D3 800 IU/d
Vs.
Ca 1000 mg/d
Vs.
D3 800 IU/d + Ca 1000 mg/d
Vs.
Placebo.
	No effect
Same study as reported by Grant et al [14] but longer follow-up (6.2 years after start of study):
VitD vs. no-VitD:
Cancer incidence: HR 1.07 (95% CI, 0.92 to1.25)
Cancer mortality: HR 0.85 (95% CI, 0.68 to 1.06)
Adjustment for compliance did not change results. 

	Larsen, 2012 [62], Denmark
	
	X

	
	

	
	N=112 (69% F) hypertensive patients, aged 61±10 yr.
IC-25OHD 50 nmol/L: No
B-25OHD: 58±25 nmol/L
Δ 25OHD > 50%: Yes

	20 weeks of treatment (DB):

D3 3000 IU/d
Vs.
Placebo
	No effect
Cancer incidence: RR 3.00 (95% CI,  0.12 to 72.31) – data as reported by [146] 

	Wood, 2012 [73], UK 
	
	X

	
	

	
	N=265 community-dwelling post-menopausal women aged 64±2 yr.

IC-25OHD 50 nmol/L: No
B-25OHD: ≈33±15 nmol/L
Δ 25OHD > 50%: Yes
Excluded women with known CVD or diabetes.
	12 mo. of treatment (DB):

D3 400 IU/d
Vs.
D3 1000 IU/d
Vs.
Placebo

	No effect
RR 1.00 (95% CI, 0.09 to 10.95)

	Murdoch, 2012 [153], NZ
	
	X

	
	

	
	N=322 (75% F) healthy adults aged > 18 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 72±22 nmol/L
Δ 25OHD > 50%: Yes

	18 mo. of treatment (DB):

D3: initial dose of 200 000 IU, then 200 000 IU 1 mo. later, then 100 000 IU monthly 
Vs.
placebo (identical dosing regimen)
	No effect
RR 4.00 (95% CI, 0.45 to 35.40) – data as reported by [146]

	Glendenning, 2012 [123], AU
	
	X

	
	
	
	N=686 women living independently aged > 70 yr.

IC-25OHD < 50 nmol/L: No
B-25OHD: 66±23 nmol/L (sub-group)
Δ 25OHD > 50%: No
	At baseline and after 3 and 6 mo. of treatment (DB):

D3 150,000 IU
Vs
Placebo
	No effect

9 mo. after start of treatment: RR 1.19 (95% CI, 0.62 to 2.31)

	Witham, 2013 [26], Scotland
	
	X

	
	

	
	N=159 (59% F) with isolated systolic hypertension aged >70 yr.
IC-25OHD < 50 nmol/L: No
B-25OHD: 45±15 nmol/L
Δ 25OHD > 50%: Yes
	Every 3 months for 1 year (DB):
D3 100,000 IU
Vs
Placebo
	No effect: RR 0.99 (95% CI, 0.14 to 6.84) – data as reported by [146]







[bookmark: _Toc480042128][bookmark: _Toc481325021]Table Ga. Systematic reviews on respiratory tract infections
SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on risk of respiratory tract infections (RTI).

	Systematic reviews on effects of vitamin D supplementation on risk of respiratory tract infections

	MA#
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	I1
	Charan, 2012 [161]
	5 RCT with N=1417 participants [162–166]
	A SR and MA of RCTs published in English from 1966 to 2011 that studied effects of VitD supplementation for treatment or prevention of infectious diseases.
Included only RCTs exploring the effect of VitD supplementation on prevention of RTI like influenza, pneumonia, common cold, etc. Only clinical trials where results were given in categorical variables were included. Excluded trials in which VitD was used in combination with other interventions.
	VitD supplementation significantly reduced the incidence of RTI: OR = 0.58; 95% CI, 0.42 to 0.81, I2 = 6%
Sub-group analyses, including only children (N=2 RCT): OR 0.58 (95% CI, 0.42 to 0.81, I2 = 0%).


	I2
	Bergman, 2013 [167]
	11 RCT with N=5660 participants [153,162–166,168–172]
	A systematic search using electronic databases on RCTs (published through April 15, 2013) reporting incident RTI. No distinction was made between “upper” and “lower” RTI.
Excluded studies addressing tuberculosis or fungal infections.

	VitD showed a protective effect against RTI: OR 0.64; 95% CI, 0.49 to 0.84, I2 = 72%.
Interaction analyses (p<0.01) showed differences on the protective effect depending on whether VitD was administered once-daily dosing (OR 0.51; 95% CI, 0.39 to 0.67) or as a bolus dose (OR 0.86; 95% CI, 0.62 to 1.20).
No other trial-level parameters investigated were significant predictors of VitD effectiveness, including if the endpoint was primary or secondary (p = 0.35), if healthy individuals or patients were studied (p = 0.24) as well as age (p = 0.91), gender (p = 0.61), dose (p = 0.3), trial duration (p = 0.89), baseline 25OHD levels (p = 0.43) or latitude (p = 0.27).

	I3
	Mao, 2013 [173]
	7 RCT with N=4827 participants [153,163–165,169–171]
	A systematic search was performed of the major electronic databases through September 2013 on RCT comparing treatment with VitD3 with placebo on risk of RTI in healthy subjects. No language restriction was imposed. Included only studies reporting RR with 95% CI (or data to calculate them) Excluded low-quality studies in terms of a modified Jadad score ≤ 3 [174]. 
	No effects: RR 0.98; 95% CI, 0.93 to 1.03, I2 = 35%. 
Meta-regression analyses showed almost no impact on the RR of age, vitamin D dosing regimen, and length of follow-up. Sensitivity analyses showed little impact on the pooled risk estimates by omission of any single trial.

	I4
	Xiao, 2015 [175]
	4 RCTs on RTI with N=5,593 participants
[165,168,170,171]
	Only RCTs comparing vitamin D supplementation with either placebo or no intervention in children younger than 18 years of age.


	No effects

RTI: RR 0.79; 95% CI, 0.55 to 1.13, I2 74%
Risk of pneumonia: RR 1.06, 95% CI, 0.90  to 1.25, I2 0%
All-cause mortality: RR 1.18 (95% CI, 0.71 to 1.94)

Rate of hospital admission due to RTI in healthy children: RR 0.95 (95% CI, 0.72 to 1.26).

In children previously diagnosed with asthma, vitamin D supplementation reduced risk of asthma exacerbation (RR 0.26, 95% CI, 0.11 to 0.59; I2 0.0%).

	I5
	Yakoob et al, 2016 [176]
	2 RCTs with N=3134 participants
[171,177]
	- Only children < 5 yr. of age

- Co-interventions should be identical in both groups i.e., vitamin D supplementation was the only difference between the intervention and control groups.

- excluded studies that evaluated the effects
of food fortiﬁcation or vitamin D-rich foods
	No effects

Radiologically confirmed pneumonia - 2 RCTs (3134 participants):  RR 1.06 (95% CI, 0.89 to 1.26)

Confirmed or unconfirmed pneumonia: 1 RCT (3046
participants):  RR 0.95 (95% CI 0.87 to 1.04)
BUT increase risk of repeated episodes of pneumonia confirmed by chest radiograph 1 RCT (3046
participants):  RR 1.69 (95% CI 1.28 to 2.21)

	I6

	Vuichard Gysin, 2016 [178]
	15 RCTs with N=7,053 participants
[153,162–165,170,171,179–186]

	Included RCTs comparing VitD vs. placebo or no treatment in previously healthy individuals on
a) the prevention of RTIs
b) the duration of RTIs
c) severity of RTIs
	No significant effect on
· clinical RTIs: RR 0.94; 95% CI, 0.88 to 1.00, I2 57%
· Symptom duration (6 RCTs): MD -0.06; 95% CI -0.29 to 0.18 days
· Severity of RTI (5 RCTs): OR 0.95; 95% CI 0.76 to 1.18

No significant interactions comparing:
· 25OHD below vs. above 50 nmol/L at baseline: Pi=0.08
· Daily/weekly vs. les frequent: Pi =0.06


	I7
	Martineau, 2017 [187]
	25 RCT with N=11,321 participants

[25,153,163–166,168,170–172,179–186,188–195].

IPD analysis included data from N=10,933 (96.6%) of the participants.
	Included double-blind RCTs on supplementation with vitamin D3 or vitamin D2 of any duration if data on incidence of acute RTI were collected prospectively and pre-specified as an efficacy outcome.
	Acute RTI: OR 0.88, 95% CI, 0.81 to 0.96 (IPD meta-analysis).

Subgroup analysis:
Protective effects were seen in those receiving daily or weekly vitamin D without additional bolus doses (adjusted odds ratio 0.81, 0.72 to 0.91), but not in those receiving one or more bolus doses (adjusted OR 0.97, 95% CI, 0.86 to 1.10; Pi =0.05). 
Among those receiving daily or weekly vitamin D, protective effects were stronger in those with baseline 25OHD <25 nmol/L (adjusted OR 0.30, 95% CI, 0.17 to 0.53) than in those with baseline 25OHD ≥25 nmol/L (adjusted OR 0.75, 95% CI, 0.60 to 0.95; Pi =0.006).
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Table Gb. RCTs on risk of respiratory tract infections.
Characteristics of randomized clinical trials included in MA (Table 8A) on effects of vitamin D supplementation on risk of respiratory tract infections (RTI).
	Characteristics of the RCTs included in MAs on effects of vitamin D supplementation on risk of respiratory tract infections

	Reference, publication year, country
	Included in MA
	Population
No. of randomized (% females), Characteristics of study
	Intervention 

	Results

	
	I1
	I2
	I3
	I4
	I5
	I6
	I7
	
	
	

	Aloia, 2007 [162], USA
	X
	X
	
	
	
	X
	
	208 African-American post-menopausal women.
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR 
	3 yr. of therapy (DB):
D3 800 IU/d → after 2nd yr.: 2000 IU/d
Vs.
Placebo

	Risk of infections was assessed by review of adverse events (not primary endpoint)
After 3 yr.: cold and influenza symptoms were reported by 8 in the D3-group and by 26 in the placebo group: OR 0.25 (95% CI, 0.12 to 0.42, P<0.01).

	Li-Ng, 2009 [163], USA
	X
	X
	X
	
	
	X
	X
	N=162 (59 % F) healthy adults 
Mean age: 58±14 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 64±26 nmol/L
Δ 25OHD > 50%: No
	12 weeks of therapy (DB):

D3 2000 IU/d
Vs.
Placebo
	Primary endpoint: prevention of upper RTI:
No difference in the incidence of URIs between the vitD and placebo groups: RR 0.88 (95% CI, 0.58 to 1.35). 
There was no difference in the duration or severity of URI symptoms between the vitamin D and placebo groups [5.4±4.8 days vs. 5.3±3.1 days, respectively (p=0.86).

	Laaksi, 2010 [164], Finland
	X
	X
	X
	
	
	X
	X
	164 voluntary young Finnish men aged 18–28 years undergoing compulsory periodic military training

IC-25OHD <50 nmol/L: No
B-25OHD: 76±19 nmol/L 
Δ 25OHD > 50%: No

	6 mo. of therapy (DB): 

D3 400 IU/d
Vs.
Placebo
	Primary endpoint: number of days absent from duty because of acute RTI
Mean number of days absent: 2.2±3.2 days in the intervention group and 3.0±4.0 days in the placebo group (P=0.096).
Risk of RTI: OR 0.57 (95% CI, 0.30 to 1.07) as reported by [161]

	Urashima, 2010 [165], Japan
	X
	X
	X
	X
	
	X
	X
	430 (44% F) schoolchildren aged 6–15 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	4 mo. of therapy (DB): 
D3 1200 IU/d
Vs
Placebo
	Primary outcome: incidence of influenza A
RR 0.58 (95% CI, 0.34 to 0.99) 

	Manaseki-Holland, 2010 [166], Afghanistan
	X
	X
	
	
	
	
	X
	N=453 (43% F) children aged 1–36 mo, living I Kabul and diagnosed with non-severe or severe pneumonia at an outpatient clinic.
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR 

	A single oral dose – with 3 mo. of follow-up:
D3 100,000 IU
Vs
Placebo

All were also treated with antibiotics.
	Primary endpoints: whether VitD reduces the duration of illness in children with pneumonia and risk of repeat episodes.
No difference in mean number of days to recovery between the VitD (4.74±2.22) and the placebo arm (4.98±2.89; P = 0.17). 
The risk of a repeat episode of pneumonia within 90 days was lower in the intervention (92 ⁄ 204; 45%) than the placebo group [122 ⁄ 211; (58%). RR 0.78 (95% CI, 0.64 to 0.94; P = 0.01]. 

	Alonso, 2011 [177], Spain
	
	
	
	
	X
	
	
	N=88 full-term 1-month-old healthy infants
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR 

	1 yr. of therapy (DB):

D3 402 IU/d
Vs. 
Placebo
	Infections were not a primary endpoint
No effects on infectious diseases

	Majak, 2011 [168], Poland
	
	X
	
	X
	
	
	X
	N=48 (33% F) children aged 5-18 yr. with newly diagnosed asthma. 

IC-25OHD <50 nmol/L: No
B-25OHD: 89±38 nmol/L
Δ 25OHD > 50%: No

	6 mo. of therapy (DB):

Inhaled budesonide with D3 500 IU/d
Vs
Inhaled budesonide  without D3


	Outcomes: effects of VitD on symptom score, lung function, and the number of exacerbations
VitD reduced risk of exacerbations:  RR 0.36 (95% CI, 0.13 to 0.98)
In children with a decrease of 25OHD levels, the risk of asthma exacerbation was 8 times higher than in children with a stable or increased 25OHD level (OR 8.6; 95% CI, 2.1 to 34.6).

	Kumar, 2011 [188], India
	
	
	
	
	
	
	X
	N=2079 (47% F) Low birthweight infants born at term
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR

	6-month of therapy (DB):
D3 1400 IU/wk
Vs
Placebo
	RTI was secondary outcome
No effect on risk of infections.

	Jorde, 2011 [169], Norway
	
	X
	X
	
	
	
	
	N=549 (43% F) from 10 different RCTs  were included 
IC-25OHD <50 nmol/L: No 
B-25OHD: NR
Δ 25OHD > 50%: NR
	At least 12 weeks of  therapy (DB):

D3: 1111–6800 IU/d
Vs
Placebo

	Primary outcome: different in the 10 included RCTs.

VitD did not reduce risk of Influenza-like disease:
RR 0.88 (95% CI, 0.58 to 1.32).

	de Gruijl, 2012 [179], The Netherlands
	
	
	
	
	
	X
	
	N= 105 (91% F) young adults aged 18–30 yr

IC-25OHD <50 nmol/L: No 
B-25OHD: ≈ 60 nmol/L
Δ 25OHD > 50%: Yes
	8 weeks of therapy (NB):

D3 1000 IU/d
Vs
3 times a week sub-sunburn sunbed exposure
Vs
No treatment

	RTI was primary outcome
No effect on number of self-reported colds

	Choudhary, 2012 [196], India
	
	
	
	
	
	
	
	N=200 (40% F) children aged 2 mo. to 5 yr. with severe pneumonia.
Mean age: 14±12 mo.
IC-25OHD <50 nmol/L: No 
B-25OHD: NR
Δ 25OHD > 50%: NR

	5 days of therapy (DB): 

D3 1000 IU/d if age < 1 yr; 2000 IU/d if age > 1 yr
Vs
Placebo
	Primary outcome was time to resolution of severe pneumonia.
No effect of vitamin D3 on treatment responses.

	Camargo, 2012 [170], Mongolia
	
	X
	X
	X
	
	X
	X
	N=244 (59% F) Mongolian schoolchildren aged ≈10±1 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 19 nmol/L
Δ 25OHD > 50%: Yes

	7 weeks with intake of (DB):
D3 fortified milk 300 IU/d 
Vs.
Unfortified milk
	Primary outcome: the number of parent-reported RTIs during 3 mo. of follow-up
Incidence rate ratio: 0.52 (95% CI, 0.31 to 0.89)
Similar results were found among children either below or above the median 25OHD level at baseline

	Lehouck, 2012 [25], Belgium
	
	
	
	
	
	
	X
	N= 182 (20% F) patients with moderate to very severe COPD and a history of recent exacerbations
IC-25OHD <50 nmol/L: No
B-25OHD: ≈ 50 nmol/L
Δ 25OHD > 50%: Yes


	1 yr. of therapy (DB):
D3 100,000 IU every 4 wk 
Vs.
Placebo
	Primary outcome: time to first exacerbation.
Overall, no effect on median time to first exacerbation
Post-hoc analysis: if baseline 25OHD < 25 nmol/L, treatment caused a significant reduction in exacerbations (rate ratio, 0.57; 95% CI, 0.33 to 0.98).

	Manaseki-Holland, 2012 [171], Afghanistan
	
	X
	X
	X
	X
	X
	X
	N=3046 (48% F) children aged 1–11 months in Kabul

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: yes

	18 mo.  of follow up:
 
D100,000 IU D3/quarterly
Vs
Placebo/quarterly
 

	Primary endpoint: first episode of radiologically confirmed pneumonia
No effect of vitamin D: Incidence rate ratio 1.06 (95% CI, 0.89 to 1.27). 
2/652 children had 25OHD levels greater than 375 nmol/L in the intervention group, which was considered a toxic level.

	Murdoch, 2012 [153], NZ
	
	X
	X
	
	
	X
	X
	N=322 (75% F) healthy adults, aged > 18 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: 72±22 nmol/L
Δ 25OHD > 50%: Yes

	18 mo. of therapy (DB):
D3: initial dose of 200,000 IU, then 200 000 IU 1 mo. later, then 100 000 IU monthly
Vs.
Placebo (identical dosing regimen)
	Primary endpoint: upper RTI.
No effect of vitamin D: RR 0.97; 95% CI, 0.85 to 1.11
No effect on number of days of missed work (RR 1.03; 95% CI, 0.81 to 1.30) or duration of symptoms (RR 0.96; 95% CI, 0.73 to 1.25). 
Findings remained unchanged when analyses were repeated by season and by baseline 25-OHD levels


	Bergman, 2012 [172], Sweden
	
	X
	
	
	
	
	X
	N=140 (73% F) patients with antibody deficiency or increased susceptibility to RTIs
IC-25OHD <50 nmol/L: No
B-25OHD: ≈55 nmol/L
Δ 25OHD > 50%: yes
	12 mo. therapy (DB):

D3 4000 IU/d
Vs. 
Placebo
	Primary endpoint was an infectious score based on five parameters: symptoms from respiratory tract, ears and sinuses, malaise and antibiotic consumption.
Adjusted relative score: 0.77 (95% CI,  0.60 to 0.99, p=0.04)

	Marchisio, 2013 [189], Italy
	
	
	
	
	
	
	X
	N= 116 (45% F) children aged 1-5 yr. with a history of recurrent acute otitis media
Mean age: 34±12 mo.
IC-25OHD <50 nmol/L: No
B-25OHD: ≈68 nmol/L
Δ 25OHD > 50%: No
	4 mo. of therapy (DB):
D3 1000 IU/d
Vs.
Placebo
	Co-primary outcomes: total number of acute otitis media episodes, and the number of complicated and uncomplicated episodes.
Number of children experiencing ≥1 episode of acute otitis media was significantly lower in the treatment group (26 versus 38; P = 0.03). There was a significant difference in the number of children who developed uncomplicated acute otitis media (P < 0.001).

	Rees, 2013 [180], USA
	
	
	
	
	
	X
	X
	N=759 (42% F) participants aged 45–75 yr., in good health, and with a history of colorectal adenoma, and 25OHD ≥ 37.5 nmol/L.
Mean age: 58±7 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: ≈63 nmol/L
Δ 25OHD > 50%: No
	13 mo. (average) of therapy (DB): 
D3 1000 IU/d
Vs.
Ca 1200 mg/d
Vs.
D3 1000 IU/d + Ca 1200 mg/d
Vs.
Placebo
	Upper respiratory tract infection was not a primary end-point.
Treatment did not affect incidence or duration of upper respiratory tract infection


	Tran, 2014 [181], AU
	
	
	
	
	
	X
	X
	N= 644 (47% F) elderly (aged 60–84 y) from the general community.
Mean age: 72 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: ≈42 nmol/L
Δ 25OHD > 50%: Yes

	Up to 12 mo. of therapy (DB):

D3 30,000 IU/mo.
Vs.
D3 60,000 IU/mo.
Vs
Placebo
	Infections was not a primary end-point.

No significant effect on number of antibiotic prescription


	Goodall, 2014 [182], CA
	
	
	
	
	
	X
	X
	N= 600 (64% F) healthy university students aged ≥17 yr. and living with at least one student housemate.
Median age: 19 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR

	8 weeks of therapy (DB):

D3 10,000 IU/wk. plus gargling
Vs.
D3 10,000 IU/wk. without  gargling
Vs.
Placebo and gargling
Vs.
Placebo and no gargling.
	Upper respiratory tract infection was primary end-point
No significant effect on self-reported clinical upper respiratory tract infection.
D3 was associated with a significantly lower risk for laboratory confirmed URTI (RR: 0.54, 95% CI, 0.34 to 0.84, p=0.007) and with a significantly lower mean viral load (mean difference: −0.89, 95% CI, -1.7 to −0.06, p = 0.04).

	Urashima, 2014 [183], Japan
	
	
	
	
	
	X
	X
	N=247 (34% F) high school students.
Mean age: 16±1 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR

	2 mo. of therapy (DB):
D3 2000 IU/d
Vs
Placebo
	Primary outcome: incidence of influenza A diagnosed by a rapid influenza diagnostic test.
No effect of D3 on the overall incidence of influenza A


	Dubnov-Raz, 2015 [184], Israel
	
	
	
	
	
	X
	X
	N=55 (36% F) competitive  adolescent swimmers with vitamin D insufficiency
Mean age: 15±2 yr.

IC-25OHD <50 nmol/L: Yes
B-25OHD: 24±5 nmol/L
Δ 25OHD > 50%: Yes

	12 weeks during winter time:
D3 2000 IU/d
Vs
Placebo

	Primary end-point: risk of upper respiratory infection (URI).
No effect on frequency, severity, or duration of upper respiratory infection.

	Grant, 2015 [185], NZ
	
	
	
	
	
	X
	X
	N=260 pregnant women
and offspring

Mean age: NR.

IC-25OHD <50 nmol/L: No
B-25OHD: 55±26 nmol/L
Δ 25OHD > 50%: NR

	3 mo. in pregnancy + 6 mo. in infancy:
Woman/infant pairs were randomized to:
D3 1000 IU/400 IU/d 
Vs.
D3 2000 IU/800 IU/d
Vs.
Placebo/placebo

	Primary outcome: primary care visits for acute respiratory infection (ARI).
Compared with placebo the proportion of children making any ARI visits was smaller in the higher-dose (87%, p = 0.004), but not the lower-dose vitamin D3 group (95%, p = 0.17).

	Martineau, 2015 [190], UK
	
	
	
	
	
	
	X
	N=240 (40% F) adults with COPD
Mean age: 65±9 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: 46±26 nmol/L
Δ 25OHD > 50%: NR

	1 yr. of therapy (DB):
D3 120,000 IU every 2nd mo.
Vs
Placebo
	Primary endpoint: moderate or severe COPD exacerbations and upper respiratory infections
No effect on time to first moderate or severe exacerbation or time to first upper respiratory infection.

	Martineau, 2015 [191], UK
	
	
	
	
	
	
	X
	N=250 (56% F) adults with asthma
Mean age: 48±14 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 50±25 nmol/L
Δ 25OHD > 50%: No

	1 yr. of therapy (DB):
D3 120,000 IU every 2nd mo.
Vs
Placebo
	Co-primary outcomes: asthma exacerbation and upper respiratory infections 
No effect on time to first severe exacerbation or time to first upper respiratory infection.

	Martineau, 2015 [192], UK
	
	
	
	
	
	
	X
	N=240 (66% F) older adults and their carers
Mean age: 67±13 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 43±23 nmol/L
Δ 25OHD > 50%: No

	1 yr. of therapy (DB):
D3:
· Elderly:  96,000 IU every 2nd mo. + 400 IU/d
· Carers: 120,000 IU every 2nd mo.     
Vs
· Elderly:  placebo every 2nd mo. + D3 400 IU/d
· Carers: placebo every 2nd mo.
	Primary outcome was time to first acute respiratory infection
No effect on time to first acute respiratory infection
D3 was associated with increased risk of upper respiratory infection and increased duration of symptoms


	Simpson, 2015  [186], AU
	
	
	
	
	
	X
	X
	N= 34 (59% F) healthy adults.
Mean age: 32±12 yr.

IC-25OHD <50 nmol/L: No
B-25OHD: 68±23 nmol/L
Δ 25OHD > 50%: No
	17 weeks of therapy (DB):
D3 20,000 IU/week
Vs
Placebo
	Primary endpoint: occurrence of acute infection
No effect on risk of infection, duration or severity

	Denlinger, 2016 [193], USA
	
	
	
	
	
	
	X
	N=408 adult with asthma and 25OHD <75 nmol/L
Mean age: 39±13 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 47±17 nmol/L
Δ 25OHD > 50%: Yes
	28 weeks of therapy (DB):
D3 single dose of 100,000 IU plus 4,000 IU/d
Vs.
Placebo
	Prospectively planned secondary analysis with cold symptom severity assessed with symptom score as outcome
D3 had no effect on cold symptom severity

	Tachimoto, 2016 [194], Japan
	
	
	
	
	
	
	X
	N=89 (44% F) schoolchildren with asthma
Mean age: 10±2 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 75±25 nmol/L
Δ 25OHD > 50%: No
	2 mo. of therapy (DB):
D3 800 IU/d
Vs.
Placebo
	Primary outcome: frequency and severity of asthma
D3 significantly improved asthma control

	Ginde, 2016 [195], USA
	
	
	
	
	
	
	X
	N=107 (58% F) older long-term care residents aged >60 yr.
Mean age: 81±10 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 57±23 nmol/L
Δ 25OHD > 50%: No
	1 yr. of therapy (DB):
D3 bolus 100,000 IU + ≤1000 IU/d
Vs.
Placebo bolus + 400-1000 IU/d
	Primary outcome: incidence of acute respiratory infection.
High-dose D3 reduced the incidence of ARI: incidence rate ratio = 0.60; 95% CI, 0.38 to 0.94)
Falls were more common in the high-dose group
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SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on risk of depression.

	Systematic reviews on effects of vitamin D supplementation on risk of depression

	#MA
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	D1
	Spedding et al., 2014 [197]
	2 RCT without flaws: N=483 participants [198,199]

2 RCT with flaws: N= 2,875 participants [24,200]
	15 RCT were identified on effects of VitD supplementation on depression. In MA, analyses were stratified by “biological flaws”
The authors excluded studies that combined VitD with any other vitamin, antidepressant, calcium, or light therapy. 

7 studies were considered as being without flaws ([198,199,201–205]) – but only 2 were included in the MA ([198,199]) as they both used BDI showing beneficial effect of VItD on depression score. 
8 studies were considered as being with  flaws ([24,200,206–211]), but only two were included in MA [24,200]
 
	Beneficial effect of VitD in MA of studies without flaws: SMD 0.78; 95% CI, 0.24 to 1.27.
Harmful effect of VitD in MA of studies with flaws: SMD −1.1; 95% CI, −0.7 to −1.5.



	D2
	Li et al. 2014 [212]


	6 RCT with N=1,203 participants [24,68,198,199,201,211]
	In the SR, RCTs were only included if they were placebo-controlled with a parallel group design and reported effects of oral VitD as mono-intervention in subjects aged > 18 yr. and being at risk of depression.
The SR excluded trials with another primary focus e.g., major psychiatric condition such as anxiety disorders and studies involving participants with diseases known to affect VitD metabolism such as hyperparathyroidism.
	The protocol was published prior to study results [213]
MAs showed no significant effect of VitD supplementation on post-intervention depression scores: SMD -0.14; 95% CI, -0.41 to 0.13 or risk of depression OR 0.93; 95% CI, 0.54 to 1.59.
The quality of evidence was considered low. 
No significant differences were demonstrated in subgroup or sensitivity analyses. 

	D3
	Shaffer et al. 2014 [214]
	7 RCT with N=3,191 participants [68,198,199,207,209,215,216].

	Included data from RCT that compared the effect of vitD supplementation on depressive symptoms to a control condition.
The SR included studies of both non-depressed and depressed individuals
Primary endpoint: Data on mean (SD) depressive symptoms were extracted (no studies included a diagnosis of depressive disorder as end point).
	No overall effect on depressive symptoms: SMD: 0.14; 95% CI, -0.33 to 0.05. High degree of heterogeneity.
Subgroup analysis:
Moderate effect for subjects with clinically significant depressive symptoms/disorder (2 RCT): SMD, -0.60; 95% CI, -1.19 to -0.01; p <0.05.
Most trials were considered to have an unclear or high risk of bias. High degree of between trial variation in the amount, frequency, duration, and mode of delivery of vitD.

	D4
	Gowda et al, 2015 [217]
	9 RCTs with N=4923 participants
[24,68,198,199,201,202,207,209,211]
	Included data from RCTs RCTs) in which vitamin D supplementation was used to reduce depression or depressive symptoms. 
Included only data from studies performed in subjects aged ≥18 yr. diagnosed with depressive disorder based on both the Diagnostic and Statistical Manual of Mental Disorders or other symptom checklist for depression.
	No overall effect on depression: SMD 0.28; 95% CI, −0.14 to 0.69), I2 = 85%
Exclusion of 1 RCT [209] reduced the heterogeneity – favoring placebo (SMD = 0.03; 95% CI, 0.02 to 0.04; P < 0.05).
Most of the studies focused on individuals with low levels of depression and adequate 25OHD levels at baseline. 


SMD: Standardized mean difference
a) Cross-over RCTs was excluded because depressive symptoms may not be static and participants’ variability is hard to interpret.


[bookmark: _Toc480042131][bookmark: _Toc481325024]Table Hb. RCTs on risk of depression.
Characteristics of randomized clinical trials included in MA (Table 9A) on effects of vitamin D supplementation on risk of depression.

	Characteristics of the RCTs included in MAs on effects of vitamin D supplementation on risk of depression

	Reference, publication year, country
	Included in MA
	Population
No. of randomized (% females), Characteristics of study
	Intervention 

	Depression assessment
	Results

	
	D1
	D2
	D3
	D4
	
	
	
	

	Lansdowne, 1998 [202], AU
	
	
	
	X
	N=44 (77% F) healthy students
Mean age 22 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: NR 
Δ 25OHD > 50%: NR 

	5 days of therapy (DB):

D3 400 IU/d + vitamin A 9000 IU/d
Vs.
D3 800 IU/d+ vitamin A 8000 IU/d
Vs.
Vitamin A 10,000 IU/d without D3
	The Positive and Negative Affect Schedule (PANAS) 
was used as a self-report measure of both positive and negative affectivity.
	D3 significantly enhanced positive affect and there was some evidence of a reduction in negative affect.

	Hogie-Lorenzen, 2003 [215], US
	
	
	X
	
	N≈98 (59% F) community-dwellings aged > 60 yr. 
IC-25OHD <50 nmol/L: No
B-25OHD: 8.2±3.0 nmol/L
Δ 25OHD > 50%: NR
	8 wk. of treatment:

D3 Fortified cheese with 600 IU/d
Vs.
Non-fortified cheese or no cheese
	GDS
	No effect of the intervention - as reported by  Shaffer et al [214]

	Dumville, 2006 [200], UK
	X

	
	
	
	N=2117 elderly women with seasonal affective disorders aged > 70 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	6 mo. of therapy (NB)

D3 800 IU/d + Ca
Vs.
None
	SF-12 (MCS)
	Primary outcome: Depression 
No effect of D3 on MCS (−0.49; 95% CI, −1.34 to 0.81)

	Jorde et al.  2008 [198], Norway
	X
	X
	X
	X
	N= 441 (64% F) overweight or obese
Age 49±11 yr.
IC-25OHD <50 nmol/L: No
B-25OHD: 58±21 nmol/L
Δ 25OHD > 50%: Yes 

None used antidepressant

	12 mo. of therapy (DB):

D3: 40,000 IU/wk.
Vs.
D3: 20,000 IU/wk.
Vs.
Placebo
All participants also received Ca 500 mg/d 
	BDI
	Depression was not the primary outcome.
ITT analyses: no effect of VitD.
Per protocol analysis: the BDI subscale 1–13 (cognitive-affective indices) showed a decrease in depressive symptoms in the VitD group compared with the placebo group.

	Arvold, 2009 [201], USA
	
	X
	
	X
	N=100 (%F: NR) seeking medical care at primary healthcare clinic.
Age ≈58±15 yr.
IC-25OHD <50 nmol/L: No
B-25OHDB ≈45±10 nmol/L
Δ 25OHD > 50%: Yes
	8 wk. of therapy (DB):  
D3 50,000 IU/wk.
Vs
Placebo
	Questionnaires about fibromyalgia 
(FIQ) including depression as a domain.
	Depression was not the primary outcome. 
No effect of D3 on the sub-domain “depressed mood”

	Sanders, 2011 [24], AU
	X
	X
	
	X
	N=2258 community-dwelling women aged > 70 yr and at risk of fracture

IC-25OHD <50 nmol/L: No
B-25OHD 49 nmol/L (sub-study)
Δ 25OHD > 50%: No (sub-study)
	3–5 yr of therapy (DB):

D3 500,000 IU/yr
Vs. 
Placebo
	·  GHQ
·  SF-12 
·  Patient Global Impression–Improvement scale
·  WHO-5
	Depression was not a primary outcome. 
No significant differences between the VitD and placebo groups were found on any of the measured outcomes of mental health.
No interaction between those on antidepressant/anxiety medication at baseline and the treatment groups.

	Dean, 2011 [209], AU
	
	
	X
	X
	N=128 (57% F) healthy young adults
Age 22±3 yr.
IC-25OHD <50 nmol/L: No
B-25OHD 77±20 nmol/L
Δ 25OHD > 50%: No
	6 wk. of therapy (DB):

D3 5000 IU/d
Vs
Placebo
	BDI 
	An emotional state of depression was a co-primary end point.
Overall no effects on BDI
No effect in participants with baseline levels of 25OHD < 75 nmol/L

	Bertone-Johnson, 2012 [207], WHI, USA
	
	
	X
	X
	N= 2,263 (/36,282) post-menopausal women (sub-set of the WHI RCT)
Age 62±7 yr.
IC-25OHD <50 nmol/L: No
B-25OHD NR
Δ 25OHD >50%: NR
 
	2 years of therapy (DB):

D3 400 IU  + Ca 1000 mg/d 
Vs.
Placebo

	· Burnam 8-item scale for depressive disorders (N=2,263)
·  Current use of antidepressants (N=36,282) 
	Depression was not the primary outcome.
Burnam scale: No effects on risk of experiencing depressive symptoms: OR 1.16 (95% CI, 0.86 to 1.56).
No effect on use of antidepressant: OR 1.01 (95% CI, 0.92 to 1.12)
Sub-group: Among women without evidence of prior depression, the Burnam-score was worsened by VitD compared with placebo (0.009; 95% CI, 0.002 to 0.017)

	Kjærgaard, 2012 [68], Norway
	
	X
	X
	X
	N= 243 (88% F) community dwelling, aged 30-75 yr. 
IC-25OHD <50 nmol/L: No
B-25OHD 47±16 nmol/L
Δ 25OHD > 50%:  Yes

All were without clinical depression, and none used antidepressant
	6 mo. of therapy (DB):
D3 40 000 IU/wk.
Vs.
Placebo
	BDI, HADS, SPAQ, MADRS and SCID-CV
	Primary end point: Depression
No significant effect of VitD compared with placebo on depressive symptom scores 
Sub-group analyses: no differences between groups according to gender, age (</≥54 yr), BMI (</≥ 28 kg/m2), baseline 25OHD levels (< /≥ 25 nmol/L or </≥40 nmol/L) or smoking status.

	Yalamanchili, 2012 [211], USA
	
	X
	
	X
	N=489 postmenopausal women aged 65-77 yr.

IC-25OHD <50 nmol/L: No
B-25OHD 31±11 nmol/L
Δ 25OHD > 50%:  No
	3 yr. of therapy (DB):

Calcitriol 0.50 µg/d
Vs.
HRT 
Vs
Calcitriol 0.50 µg/d + HRT
Vs.
Placebo
	GDS
	Depression was not the primary outcome.
No effects of calcitriol or HRT alone or in combination

	Khoraminya, 2013 [199], Iran
	X
	X
	X
	X
	N= 42 (34% F) outpatients diagnosed with a major depressive disorder, aged 18-65 yr.
IC-25OHD <50 nmol/L: No
B-25OHD 58±11 nmol/L
Δ 25OHD > 50%: Yes

None used antidepressant at inclusion. 
	8 wk. of therapy (DB):

D3 1500 IU/d + fluoxetine 20 mg/d
Vs.
Placebo + fluoxetine 20 mg/d

 
	HDRS and BDI 
	Primary end point: Depression
Compared with fluoxetine alone, depressive symptoms (HDRS and BDI score) decreased significantly in response to D3 + fluoxetine.

	Mozaffari-Khosravi, 2013 [216], Iran
	
	
	X
	
	N=120 (72% F) patients with depression (BDI scores >17), aged 20-60 yr. 
None used antidepressant at inclusion

IC-25OHD <50 nmol/L: Yes
B-25OHD: NR 
Δ 25OHD > 50%: Yes
	3 mo. of follow-up after a single IM injection (NB):

D3 300,000 IU
Vs. 
D3 150,000 IU
Vs.
No injection.
	BDI
	Primary end point: probably depression (not specifically stated)
3 mo. after injections:
Compared with no injection, BDI score improved in the group treated with 300,000 IU.
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SR with MA reporting summary data on findings from RCT on effects of vitamin D supplementation on mortality.

	Systematic reviews on effects of vitamin D supplementation on mortality

	#MA
	Reference, publication year
	Papers included
	Criteria for inclusion of studies
	Results

	M1
	Autier, 2007  [218]
	18 RCTs with N=57,311 participants: [2,4,7,8,14,18,27,43,219–229]
 
	Risk of death from any cause in subjects who participated in randomized trials testing the impact of vitD supplementation (D2 D3) on any health condition.
	VitD with or without Ca: RR 0.93 (95% CI, 0.87 to 0.99) 
D3 trials: RR 0.93 (0.87-0.98)
No I2 reported.
The summary RR did not differ according to whether VitD was given alone or in combination with calcium or according to dose or duration of treatment. 


	M2
	Elamin, 2011 [6]
	N=30 RCTs with N=32,191 participants [2–4,7–10,14,27,43,151,219–237]
	RCT that enrolled adults who received VitD supplementation and a concurrent comparison group that did not receive VitD. 
Studies were included regardless of their language, size, or duration of follow-up.
Excluded studies with activated VitD analogs

	Mortality: RR 0.96 (95% CI, 0.93 to 1.00; p= 0.08], I2=0%
The summary RR did not differ according to whether VitD was given alone or in combination with calcium (Pi 0.70) or according to gender (Pi 0.41), duration (less/more than 12 mo.) of treatment (Pi 0.36), type of calciferol (D2 or D3; Pi 0.38), vitamin D status at baseline (Pi 0.19), or dose of VitD (above or below 800 IU/d, Pi 0.29).



	M3
	Bjelakovic, 2011 [238]
	50 RCTs with N=94,148 participants [2–4,7,14,15,20–22,27,43,58,119,120,147–149,151,219–223,225–229,232–235,239–256]
	Cochrane review. Systematic search 
	Overall, VitD decreased mortality (RR 0.97, 95% CI, 0.94 to 1.00, I2 = 0%). 
When the different forms of vitamin D were assessed separately, only vitD3 decreased mortality significantly (RR 0.94, 95%CI 0.91, 0.98, I2 = 0%; 74,789 participants) whereas VitD2, alfacalcidol, or calcitriol did not.
VitD3 combined with calcium versus placebo or no intervention significantly decreased mortality (RR 0.95, 95%CI 0.91, 0.99, P = 0.02, I2 = 0%).
More than one-half of the trials had a low risk of bias.
This MA was updated in 2014 

	M4
	Rejnmark, 2012 [257]
	24 RCTs with N=88,097 participants: [2,4,7,14,27,43,151,220–229,233,246,250,251,258–260]
	A systematic literature search for publications between 1966 and 2008 in Medline, Embase, and the Cochrane Central Register of Controlled Trials on the effects of vitamin D treatment on the risk of fracture. Excluded studies on effects of treatment with activated VitD.

	VitD with or without calcium: OR 0.95 (95% CI, 0.91 to 1.00, p=0.04, I2=0%). 
VitD alone: OR 0.98 (95% CI, 0.91 to 1.06)
CaD: OR 0.94 (95% CI, 0.88 to 0.99) 
Number needed to treat with vitamin D plus calcium for 3 yr. to prevent one death:  151.

	M5
	Zheng, 2013 [261]
	[bookmark: B34][bookmark: B36]N=42 RCTs with N=85,466 participants 
[2–4,7,15,22,25,27,43,58,63,119,120,145,148,151,219–229,233–237,240,245,246,250,253,255,260,262–264]
	Searches limited to human trials, no language or time restriction was applied. 
Excluded studies of patients receiving active vitamin D and intramuscular injections. 
	[bookmark: article1.front1.article-meta1.abstract1.]All-cause mortality with a duration of follow-up longer than 3 years: RR 0.94 (95% CI, 0.90 to 0.98, I2=0%)
No benefit was seen if follow-up was less than 3 years: RR 1.04 (95% CI, 0.97 to 1.12, I2=12%)
The following subgroups of long-term follow-up had significantly fewer deaths: 
Female only RR 0.91 (95% CI, 0.83 to 1.00, I2=0%)
Participants with a mean age younger than 80 yrs: RR 0.93 (95% CI, 0.88 to 0.97, I2=0%)
Daily dose of 800 IU or less:  RR 0.93 (95% CI, 0.89 to 0.98, I2=0%)
Participants with vitamin D insufficiency (baseline 25OHD less than 50 nmol/L: RR 0.93 (95% CI, 0.89 to 0.98, I2=0%)
D3 therapy: RR 0.93 (95% CI, 0.89 to 0.97, I2=0%)
CaD vs placebo RR 0.94 (95% CI, 0.88 to 0.99, I2=0%)
VitD alone did not reduce mortality: RR 0.93 (95% CI, 0.86 to 1.00, p=0.06, I2=0%)

	M6
	Fortmann, 2013 [16]
	2 RCT on VitD-alone: [2,145]
1 RCT on CaD: [18]
	Included fair- and good-quality RCT that assessed effects of supplements in the setting of primary prevention of all-cause mortality in the general adult population.
Only community-dwelling, nutrient-sufficient adults
Excluded supplement doses higher than the upper tolerable limit set by the U.S. Food and Nutrition Board
	Pooled unadjusted summary risk:
VitD alone: RR 0.94  (95%  Cl, 0.87 to 1.01) 
CaD: RR 0.92 (95% Cl, 0.83 to 1.01).
No I2 reported

	M7
	Avenell, 2014 [265]



	29 RCTs with N=71,032 participants: 
[2,3,7,10,14,20,21,26,27,58,123,150,151,219,220,223,224,226,228,229,233,235,244,247,250,256,266–268]
	Cochrane review on fracture risk which also assessed mortality in response to VitD supplementation


	VitD with or without Ca (29 trials, 71,032 participants):  RR 0.97 (95% Cl, 0.93 to 1.01, I2=0%)
CaD: RR 0.94, (95% Cl, 0.87 to 1.02, I2=7%)
VitD alone: RR 0.99, (95% Cl, 0.94 to 1.03, I2=0%)


	M8
	Bjelakovic, 2014 [146]
	Cochrane review  including 15 RCTs with N=49,866 participants
[2,3,7,15,20,21,26,123,145,147–152]
	Cochrane review on cancer risk, which also assessed mortality. Included RCTs that compared VitD at any dose, duration, and route of administration versus placebo or no intervention in adults

	All-cause mortality: RR 0.93 (95% CI 0.88 to 0.98)  I² =0%
Trials with low risk of bias: RR 0.90 (95% CI 0.77 to 1.07) I² =NA)
Trials with high risk of bias RR 0.93 (95% CI 0.88 to 0.998) I² =0%

	M9
	Bjelakovic, 2014  [269]


	56 RCT with N=95,286 participants:  [2–4,7,15,20–22,27,43,58,119,120,147–151,219–223,225–230,232–235,239–255][25,112,123,145,256,270]
	Cochrane review on mortality
	VitD with or without Ca (56 trials): RR 0.97 (95% CI, 0.94 to 0.99, I2 = 0%)
Type of calciferol:
· D3: RR 0.93 (95% CI, 0.89 to 0.98)
· D2: RR 1.02 (95% CI, 0.96 to 1.08)
VitD alone or combined with Ca:
· VitD3 alone: RR 0.92 (95% CI, 0.85 to 1.00)
· CaD3: RR 0.96 (95% CI, 0.92 to 0.99)
Vitamin D status:
· VitD insufficiency: RR 0.95 (95% CI, 0.91 to 0.99)
· VitD adequacy: RR 0.95 (95% CI, 0.87 to 1.05)
· Unknown status: RR 1.02 (95% CI, 0.92 to 1.13)

	M10
	Bolland, 2014 [30]


	38 RCTs with N=81,173 participants:
[2–4,7,8,10,14,15,18,22,27,119,120,123,148,151,219–229,233–236,239,240,244,245,251,253,255,260]
	Through a systematic search on PubMed, the authors identified MA (published since January 2009) reporting data from RCT on effects of VitD supplementation on risk of cancers.  Four MA were identified [1,6,31,32] reporting data from a total of RCT. A new MA was performed on data from the 7 RCT.  
Studies were excluded if they were cluster randomized or investigated effects of hydroxylated VitD or VitD analogues. The analyses also excluded trials that included other interventions only in the VitD group, trials of fortified dairy products, and trials in populations with chronic comorbidity other than osteoporosis or frailty
	VitD with or without Ca: RR 0.96 (95% CI, 0.93 to 1.00, p=0.04, I2 =0%)
Vit D alone: RR 0.97 (95% CI, 0.92 to 1.01; I2=0%)
CaD: RR 0.96 (95% CI, 0.89 to 1.02; I2=0%)


	M11
	Chowdhury, 2014 [271]
	N=22 RCTs with N=30,716 participants: [2,25,33,43,58,145,147,151,220,225,226,232–234,239,240,248,250,251,253,263,272]
	Systematic search - Included only RCTs on effects of VitD supplementation alone in adults compared with a placebo or no treatment.
Data on cause specific death or all-cause mortality endpoints were collected.
	All studies (D2 or D3): RR 0.98 (95% CI, 0.94 to 1.02). 
D3 studies: RR 0.89 (95% CI, 0.80 to 0.99, I2=10 %)
D2 studies: RR 1.04 (95% CI, 0.97 to 1.11, I2=7 %)

For D3 trials, the overall effect did not vary significantly across sex (Pi 0.23), population source (Pi 0.64), daily dose (Pi 0.50), or duration of the intervention (Pi 0.56) or of the follow-up (Pi 0.22).
For D2 trials, mortality was increased in trials that used an intervention dose of 600 to 2000 IU/day, had shorter average intervention period (<1.5 v ≥1.5 years), and had high risk of bias.

	M12
	Zheng, 2015  [273]
	7 RCTs with N=21,203 participants
[2,151,225,226,233,250,251]
	Only RCTs on intermittent, high dose vitamin D treatment on all-cause mortality among older (>65 yr.) adults.
	No effect of supplementation on all-cause mortality: RR 1.04 (95% CI, 0.91 to 1.17, I2 64%).
Sub-group analysis showed no change in risk ratio according to gender, participant residency, and type of vitamin D, route of administration, baseline 25OHD levels or trial duration.






[bookmark: _Toc480042133][bookmark: _Toc481325026][bookmark: _GoBack]Table Ib. RCTs on mortality
Characteristics of randomized clinical trials included in MA (Table 10A) on effects of vitamin D supplementation on mortality.

	Characteristics of the RCTs included in MAs on effects of vitamin D supplementation on mortality

	Reference, publication year, country
	Included in MA
	Population 
	Intervention 

	Results

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	
	
	

	Brohult, 1973 [230], Sweden

	
	X
	
	
	
	
	
	
	X

	
	
	
	N= 49 (68% F) patients with rheumatoid arthritis
Mean age 52 yr. 
IC-25OHD  50 nmol/L: No 
B-25OHD:   NR
Δ 25OHD > 50%: NR 
	1 yr.of  treatment (DB):
calciferol 100,000 IU/d
Vs. 
Placebo
	RR 3.00 (95% Cl, 0.13 to 70.30)

	Grove, 1981 [231], Denmark

	
	x
	
	
	
	
	
	
	
	
	
	
	N= 22 postmenopausal women with backache and a halisteretic spine with at least one compression fracture
Mean age 73.9 yr.  
IC-25OHD  50 nmol/L: No
B-25OHD:  NR
Δ 25OHD > 50%: NR
	3 mo. of treatment (DB): 
Calciferol 50,000 IU twice weekly+20 ng sodium fluoride/d  + Ca 500 mg/D
Vs
Placebo 
	RR 3.23 (95% Cl, 0.14 to 72.46)

	Inkocaara, 1983 [10], Finland
	
	x
	
	
	
	
	X
	
	
	X
	
	
	N= 327 (83% F) residents or elderly care homes.
Mean age: 79.5±7.1 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:   nmol/L: NR
Δ 25OHD > 50%: NR
	9 mo. of treatment (DB): 
D3 1000 IU/d
Vs. 
Ca 1200 mg/d
Vs.
Methandienone
Vs. 
D3 1000 IU/d
+ Ca 1200 mg/d
Vs. 
D3 1000 IU/d  
+ Ca 1200 mg/d
+ methandienone 2.5 mg/d
Vs. 
D3 1000 IU/d
+ methandienone 2.5 mg/d
Vs.
Ca 1200 mg/d
+ methandienone 2.5 mg/d
Vs. 
Placebo
	RR 1.31 (95% Cl, 0.45 to 3.80)

	Corless, 1985 [239], UK

	
	
	X
	
	
	
	
	
	X
	X
	X
	
	N= 62 (82% F) elderly patients from the geriatric walls. 
Mean age: 82.4 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:   55 nmol/L
Δ 25OHD > 50%: Yes
	9 mo of treatment (DB):
D2 9000 IU/d 
Vs
placebo
	RR 1.00 (95% Cl, 0.42 to 2.41)

	Ott, 1989 [20], USA
	
	
	X
	
	
	
	X
	X
	X
	
	
	
	N=86 postmenopausal women with vertebral compression fractures.  
Mean age. 67.5 yr.  
IC-25OHD  50 nmol/L: No
B-25OHD: 66 nmol/L
Δ 25OHD > 50%: NR
	24 mo treatment (DB) with 

Calcitriol 0.43 µg/d
Vs
Placebo
	RR 0.33 (95% Cl, 0.01 to 7.96)

	Gallagher, 1990 [266], USA
	
	
	
	
	
	
	X
	
	X
	
	
	
	N=50 postmenopausal women with one or more previous non-traumatic vertebral fracture. 
Mean age 70 yr.  
IC-25OHD < 50 nmol/L: No
B-25OHD:  NR
Δ 25OHD > 50%: NR 
	24 mo.of  treatment (DB): 
Calcitriol mean dose 0.62 μg/d + Ca 800-1000 mg/d
Vs 
D2 400 IU/d + placebo 
	RR 3.00 (95% Cl, 0.13 to 70.30)

	Grady, 1991 [147], USA
	
	
	X
	
	
	
	
	X
	
	
	X
	
	N= 98 (54% F) elderly, aged > 69 yr. 
Mean age 79.1 ±5.4 yr.
IC-25OHD  50 nmol/L: No
B-25OHD: 60.4 nmol/L
Δ 25OHD > 50%: No

	6 mo of treatment (DB):  
Calcitriol 0.5 µg/d
Vs
placebo
	RR 2.88 (95% Cl, 0.12 to 67.07)

	Chapuy, 1992 [219], France
	X
	X
	X
	
	X
	
	X
	
	X
	X
	
	
	N=3,270 (100% F) healthy ambulatory women 
Mean aged 84±6 yr.
IC-25OHD  50 nmol/L: No
B-25OHD: 40 nmol/L
Δ 25OHD > 50%: Yes
	Up to 18 months, treatment (DB):
D3 800 IU/d + Ca 1200 mg/d
Vs
Placebo. 

Follow up, 4 yr.  
	RR 0.98 (95% Cl, 0.92 to 1.04)

	Tilyard, 1992 [267], NZ
	
	
	
	
	
	
	X
	
	
	
	
	
	N= 622 (100% F) ambulatory post-menopausal women with osteoporosis and 1 or more vertebral compression fracture
Mean aged 64±7 yr.
IC-25OHD  50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR
	36 mo. of treatment (SB):
Calcitriol  0.5 µg/d
Vs
Ca 1000 mg/d
	RR 1.13 (95% Cl, 0.41 to 3.09)

	Chapuy, 1994 [258], France
	
	
	
	X
	
	
	
	
	
	
	
	
	N=3,270 (100% F). nursing home residents 
Mean age 84±6 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:  NR
Δ 25OHD > 50%: NR
	Up to 36 mo. of treatment (DB):
D3 800 IU/d + Ca 1200 mg/d
vs.
Placebo
	RR 1.01 (95% CI, 0.92 to 1.10).



	Ooms, 1995 [240], The Netherlands
	
	
	X
	
	X
	
	
	
	X
	X
	X
	
	N=348 (100% F) elderly
Mean age 80.3± 5.6 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:    median 27 nmol/L
Δ 25OHD > 50%: Yes
	Up to 24 mo. of treatment (DB):
D3 400 IU/d
Vs.
Placebo
	RR 0.51 (95% Cl, 0.25 to 1.02)

	Lips, 1996 [220], The Netherlands

	X
	X
	X
	X
	X
	
	X
	
	X
	X
	X
	
	N=2,578 (74% F) living  independently in apartments/ homes for elderly persons, aged ≥70y  
Mean age 80±6 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:   27 nmol/L
Δ 25OHD > 50%: Yes
	Up to 42 mo. (DB) treatment with  
D3 400 IU/d 
vs. 
placebo


	RR 0.92 (95% Cl, 0.80 to 1.06)

	Dawson-Hughes, 1997 [119], USA
	
	
	X
	
	X
	X
	
	
	X
	X
	
	
	N=389 (55% F) healthy ambulatory participants 
Mean age 61.9 yr. 
IC-25OHD  50 nmol/L: No 
B-25OHD:  72 nmol/L
Δ 25OHD > 50%:  No
	Up to 36 mo treatment (DB) with 
D3 700 IU/d + Ca 500 mg/d
Vs 
placebo
	RR 1.08 (95% Cl, 0.15 to 7.59)

	Sato, 1997 [241], Japan
	
	
	X
	
	
	
	
	
	X
	
	
	
	N=64 (45% F) outpatients with hemiplegia after stroke. 
Mean age 68.5 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:   NR
Δ 25OHD > 50%: NR  
	6 mo. of treatment (DB) with
Alfacalcidol 1 µg/d + Ca 300 mg/d
Vs
Placebo + Ca 300 mg/d
	RR 0.87 (95% Cl, 0.06 to 13.40)

	Baeksgaard, 1998 [221], Denmark
	X
	X
	X
	X
	X
	
	
	
	X
	X
	
	
	N=240 healthy postmenopausal women, aged 58–67 yr.
Mean age 62.5 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:   nmol/L: NR
Δ 25OHD > 50%: NR
	24 mo. of treatment (DB):
D3 560 IU/d + Ca 1000 mg/d
vs. 
D3 560 IU/d (in a multivitamin)  + Ca 1000 mg/d
vs.
Placebo
	RR 0,33 (95% CI 0,01 to 8.06)


	Sato 1999 a, [242], Japan
	
	
	X
	
	
	
	
	
	X
	
	
	
	N=86 (78 % F)  elderly patients with Parkinson’s disease
Mean age 70.6 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:  27.5 nmol/L  
Δ 25OHD > 50%: No

	12 mo treatment (DB) with 
Alfacalcidol 1 µg/d 
Vs
Placebo
	RR 3.00 (95% Cl, 0.13 to 71.65)

	Sato 1999, [243], Japan
	
	
	X
	
	
	
	
	
	X
	
	
	
	N= 105 (56% F) outpatients with hemiplegia after stroke. 
Mean age 70.7 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:  28.5 nmol/L
Δ 25OHD > 50%:  No

	12 mo. treatment (NB):
Alfacalcidol 1 µg/d 
Vs
Ipriflavone 600 mg/d
Vs
None
	RR 0.34 (95% Cl, 0.01 to 8.13)

	Komulainen, 1999 [7], Finland


	X
	X
	X
	X
	X
	
	X
	X
	X
	X
	
	
	N=458 early postmenopausal women 
Mean age: 52.9 ±0.4 yr.
IC-25OHD  50 nmol/L: No
B-25OHD nmol/L: NR
Δ 25OHD > 50%: NR
	Up to 60 mo. treatment (NB):
HRT
Vs 
D3 300 IU/d (only100 IU/d during the 5th year): 
Vs 
HRT + D3 300 IU/d (only100 IU/d during the 5th year)
Vs
Placebo
	RR 0.33 (95% Cl, 0.01 to 7.48)


	Krieg, 1999 [222], Switzerland


	X
	X
	X
	X
	X
	
	
	
	X
	X
	
	
	N=248 institutionalized women aged 62–98 yrs.
Mean age: 85±8 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:   29.8 nmol/L
Δ 25OHD > 50%: Yes
	24 mo. of treatment (NB) 
D3 880 IU/d + 1000 mg Ca/d
Vs 
None

	RR 0.81 (95% Cl, 0.48 to 1.36)


	Gallagher, 2001/2004, [21,33], USA

	
	
	X
	
	
	
	X
	X
	X
	
	X
	
	N= 489 elderly women
Mean age: 71±4 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:   78 nmol/L
Δ 25OHD > 50%: No
	36 mo. of treatment (DB): 
Estrogen (hysterectomized)
Vs
Hormone RT
vs. 
Calcitriol 0.5 µg/d 
Vs 
Calcitriol 0.5 µg/d + hormone/estrogen RT
Vs
Placebo

Follow up for 60 mo.
	RR 2.00 (95% CI, 0.18 to 21.77)

	Chapuy, 2002 [223], France
	X
	X
	X
	X
	X
	
	X
	
	X
	X
	
	
	N=583 ambulatory institutionalized women 
Mean age 85±7 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:   22 nmol/L
Δ 25OHD > 50%: Yes
	24 mo. of treatment (DB):
D3 800 IU/d + 1200 mg Ca/d
Vs 
placebo
	RR 0.76 (95% Cl, 0.55 to 1.06)

	Meyer, 2002 [224], Norway
	X
	X
	
	X
	X
	
	X
	
	
	X
	
	
	N=1,144 (75.9% F) nursing home residents 
Age 85 (81-90) yr.
IC-25OHD  50 nmol/L:  No
B-25OHD:  47  nmol/L
Δ 25OHD > 50%: No

	24 mo. of treatment (DB): 
D3 400 IU/d 
Vs. 
Placebo
	RR 1.01 (95% Cl, 0.89 to 1.16) 

	Bischoff, 2003 [244], Switzerland

	
	
	X
	
	
	
	X
	
	X
	X
	
	
	N= 122 elderly women living in institutional care
Mean age 85.3 yr. 
IC-25OHD  50 nmol/L:  No
B-25OHD:  31 nmol/L
Δ 25OHD > 50%: Yes

	4 mo. of treatment (DB): 
D3 800 IU/d + Ca 1200 mg/d
Vs.
Placebo
	RR 0.24 (95% Cl, 0.03 to 2.10) 

	WHI study, USA
Jackson, 2003 [268]
Wactawski-Wende, 2006 [18]
Brunner, 2008 [254],  LaCroix, 2009 [259] 
	X
	X
	X
	X
	X
	X
	X
	
	X
	X
	
	
	N=36,282 postmenopausal women
IC-25OHD  50 nmol/L: No
B-25OHD: NR
Δ 25OHD > 50%: NR

	
	7 years of treatment (DB):

D3 400 IU  + Ca 1000 mg/d 
Vs.
Placebo

	RR 0.92 (95 % Cl, 0.83 to 1.01)

	Latham, 2003 [225], NZ

	X
	X
	X
	X
	X
	
	
	
	X
	X
	X
	X
	N=243 (53% F) frail elderly aged > 65 yrs
Mean age: 79± 7 yr.
IC-25OHD  50 nmol/L: No 
B-25OHD:   37.50 nmol/L
Δ 25OHD > 50%: No
	DB study:
D3 300,000 IU/single dose
Vs
placebo
	6 mo. of follow-up.
 RR 3.70 (95% Cl, 1.06 to 12.92) 

	Cooper, 2003 [245], AU
	
	
	X
	
	X
	
	
	
	X
	X
	
	
	N=187 postmenopausal women. 
Mean age 80 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:  81.6 nmol/L
Δ 25OHD > 50%:  No
	24 mo. of treatment (DB):
 D2 10,000 IU/wk + Ca 1000 mg/d
Vs
Placebo + Ca 1000 mg/d
	RR 0.34 (95% Cl, 0.01 to 8.16)



	Trivedi, 2003 [2], UK
	X
	X
	X

	X
	X
	X
	X

	X

	X
	X
	X
	X
	N=2,686 (24% F) community-dwellings, aged 65­85 yr.
Mean age 75±5 yr.
IC-25OHD  50 nmol/L: No 
B-25OHD:  74.3 nmol/L
Δ 25OHD > 50%: NR
	60 mo. of treatment (DB):
D3 100 000 IU fourmonthly
Vs
Placebo fourmonthly
	RR 0.88 (95% CI, 0.74 to 1.06)

	Harwood, 2004 [226], UK
	X
	X
	X
	X
	X
	
	X
	
	X
	X
	X
	X
	N= 150 elderly women following surgery for hip fracture
Mean age: 83 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:   29 nmol/L
Δ 25OHD > 50%: No
	Up to 12 months treatment (NB):
D2 300,000 IU/single dose intramuscular
vs
D2 300,000 IU/single dose intramuscular +Ca 1000 mg/d
Vs
D3 800 IU/d + Ca 1000 mg/d
Vs. 
None
	RR 1.57 (95% Cl, 0.65 to 3.82)

	Avanell, 2004 [27], UK
	X
	X
	X
	X
	X
	
	X
	
	X

	X
	
	
	N= 134 (83 % F) with a history of  an osteoporotic fracture within the last 10 yr., aged > 70 yr.
Mean age 77±5 yr.
IC-25OHD  50 nmol/L:  No
B-25OHD:   nmol/L: NR
Δ 25OHD > 50%: NR
	12 months of treatment (NB): 
D3 800 IU/d + 1000 mg Ca: 
 vs. 
 None
	RR 0.35 (95% Cl, 0.02 to 5.50).  


	Meier, 2004 [227], Germany
	X
	X
	X
	X
	X
	
	
	
	X
	X
	
	
	N= 55 (65% F) healthy volunteers
Mean age 56.5 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:   75.3 nmol/L
Δ 25OHD > 50%: No
	6 mo. of treatment (NB):
D3 500 IU/d + Ca 500 mg/d
Vs
None
	RR 0.28 (95% Cl, 0.01 to 6.58)

	Larsen, 2004 [246], Denmark

	
	
	X
	X
	X
	
	
	
	X
	
	
	
	N= 9,605 (60.1% F) community dwelling, aged ≥66yrs
Median age 74 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:   37 nmol/L
Δ 25OHD > 50%: No
	42 mo. Of treatment (NB):
D3 4000/d + 1000 mg Ca/d
Vs 
None
	RR 0.93 (95% Cl, 0.12 to 1.07)

	Dukas, 2004 [247], Switzerland
	
	
	X
	
	
	
	X
	
	X
	
	
	
	N=378 (51% F) elderly people 
Mean age: 71 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:  38 nmol/L
Δ 25OHD > 50%: NR
	36 wk of treatment (DB):
 Alfacalcidol, 1 µg/d 
Vs
Placebo 
	RR 0.97 (95% Cl, 0.06 to 2.73)

	Brazier, 2005 [4], France
	X
	X
	X
	X
	X
	
	
	
	X
	X

	
	
	N= 192 elderly vitamin D-insufficient women 
Mean age 74.6 yr. 
IC-25OHD  50 nmol/L: Yes
B-25OHD:   18.3 nmol/L 
Δ 25OHD > 50%: Yes
	1 yr. treatment (DB) with 
D3 800 IU/d + 1000 mg Ca/d
Vs. 
Placebo
	RR 3.06 (95% Cl, 0.32 to 28.93)

	Aloia, 2005 [120], USA
	
	
	X
	
	X
	
	
	
	X
	X
	
	
	N=208 black postmenopausal African-American women. 
Mean age 61 ± 6 yr. 
IC-25OHD  50 nmol/L: No
B-25OHD:  48 nmol/L 
Δ 25OHD > 50%: No
	36 mo. of treatment (DB): 
D3 800 IU/d (the first two years), 2000 IU/d (the third year) + Ca 1200-1500 mg/d
Vs
Placebo Vit D and Ca/1200-1500 mg/d
	RR 0.50 (95% CI, 0.05 to 5.43).  

	Porthouse, 2005 [228], UK
	X
	X
	X
	X
	X
	
	X
	
	X
	X
	
	
	N=3,314 (100% F) GP patients >70 yr. with risk factors for fracture 
Mean age: 76 yr
IC-25OHD  50 nmol/L: No
B-25OHD:   NR
Δ 25OHD > 50%: NR
	Median  duration of treatment (NB) 25 mo (range 18-42)
D3 800 IU/d + Ca 1000 mg/d+ leaflet on dietary calcium intake 
Vs.
Leaflet alone
	RR 1.26 (95% Cl, 0.90 to 1.79)

	Flicker, 2005 [229], Austria
	X
	X
	X
	X
	X
	
	X
	
	X
	X
	
	
	N=625 (95%) nursing home residents 
Age 83±8 yr.
IC-25OHD  50 nmol/L: No 
B-25OHD:   NR  
Δ 25OHD > 50%: NR

	Up to 24 mo. (DB) treatment
D2, initially 10,000 IU/w, later 1000 IU/d (because of the discontinuation of this preparation) + 600 mg Ca
Vs. 
placebo
	RR 0.89 (95% Cl, 0.68 to 1.16) 

	RECORD, 2005, UK 
Grant, 2005  [14]
 Avenell, 2012 [145]
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	N=5,292 (84.7% F) with a previous osteoporotic fracture 
Mean age 77 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:  NR 
Δ 25OHD > 50%: NR 
	Treatment (DB) in 24-62 mo. (median 30.4) 
D3  800 IU/d  + Ca 1000 mg/d
Vs 
D3 800 IU/d
Vs.
1000 mg Ca    
Vs. 
double placebo 
	RR 0.95 (95% Cl, 0.84 to 1.07)

	Sato, 2005 [248], Japan
	
	
	X
	
	
	
	
	
	X
	
	X
	
	N= 99 hospitalized elderly women with post-stroke hemiplegia
Mean age 74.1 ±4 yr. 

IC-25OHD  50 nmol/L: Yes
B-25OHD:   24.5 nmol/L
Δ 25OHD > 50%: Yes
	24 mo. of treatment (DB):
D2 1000 IU/d
Vs. 
Placebo
	RR 0.50 (95% Cl, 0.05 to 5.33)

	Moschonis, 2006 [249], Greece
	
	
	X
	
	
	
	
	
	X
	
	
	
	N=112 healthy postmenopausal women. 
Mean age 60.3 yr. 
IC-25OHD  50 nmol/L: No 
B-25OHD:  NR
Δ 25OHD > 50%: NR 
	12 mo. of treatment (NB):
D3 300 IU/d + Ca 1200 mg/d
Vs 
None
	RR 0.55 (95% Cl, 0.02 to 13.21)

	Law, 2006 [250], UK 
	
	
	X
	X
	X
	
	X
	
	X
	
	X
	X
	N=3,717 (76% F) nursing home residents 
Mean age: 85 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:   47 nmol/L
Δ 25OHD > 50%: No
	Treatment (NB) for a median of 10 (IQR 7–14) mo. 
D2 100,000 IU/threemonthly 
Vs.  
None

	RR 1.20 (95% Cl, 1.04 to 1.37) 




	Campbell, 2005 [232], NZ
	
	X
	X
	
	
	
	
	
	X
	
	X
	
	N= 391 (68% F) elderly with visual impairment. 
Mean age 83.6 yr.
IC-25OHD 50 nmol/L:  No
B-25OHD:   NR
Δ 25OHD > 50%: NR
	12 mo. of treatment (NB): 
Home safety assessment
Vs 
Calciferol  2.5 mg/month + exercise program
Vs.
Both interventions 
Vs.
Social visits 
	RR 0.60 (95% Cl, 0.22 to 1.63)

	Schleithoff, 2006 [43], Germany
	X
	X
	X
	X
	X
	
	
	
	X

	
	X
	
	N= 123 (49% F) patients with congestive heart failure. 
Mean age 55.5 yr.
IC-25OHD  50 nmol/L:  No
B-25OHD:   36 nmol/L
Δ 25OHD > 50%:No
	Treatment for 9 mo. (DB) with: 
D3 2000 IU/D+ Ca 500 mg/d
Vs. 
Placebo + Ca 500 mg/d

	Follow up for 16 mo. 
RR 1.19 (95% Cl, 0.42 to 3.33)

	Burleigh, 2007 [235], UK
	
	X
	X
	
	X
	
	X
	
	X
	X
	
	
	N= 205 (59 % F) elderly geriatric inpatients
Mean age 84±8 yr.
 IC-25OHD 50 nmol/L: No
B-25OHD:   22 nmol/L 
Δ 25OHD > 50%:  No
	For 0.96 mo. (until discharge or death) treatment with; 
D3 800 IU/d + Ca 1200 mg/d
Vs. 
Ca 1200 mg/d
	RR 1.27 (95% Cl, 0.64 to 2.50)

	Broe, 2007 [234], USA
	
	
	X
	
	X
	
	
	
	X
	X
	X
	
	N= 124 (73% F) nursing home residents
Mean age 89±6 yr. 
IC-25OHD 50 nmol/L: No
B-25OHD:   49 nmol/L
Δ 25OHD > 50% : NR
	5 mo. of treatment (DB): 
D2 200/d
Vs.
D2 400/d
Vs.
D2 600/d
Vs.
D2 800/d
Vs.
Placebo
	RR 0.63 (95% Cl, 0.13 to 3.07)

	Lyons, 2007 [233], UK
	
	X
	X
	X
	X
	
	X
	
	X
	X
	X
	X
	N=3,440 (F 76%) nursing home residents 
Mean age 84±8 yr.
IC-25OHD 50 nmol/L: No
B-25OHD:   80 nmol/L
Δ 25OHD > 50%: NR
	Up to 36 mo of treatment (DB) with 
D2 100,000 IU/fourth monthly 
Vs. 
Placebo

	RR 0.99 (95% Cl, 0.93 to 1.05)

	Bolton-Smith, 2007 [148], UK
	
	
	X
	
	X
	
	
	X
	X

	X
	
	
	N= 244 elderly non-osteoporotic women 
Mean age 68 yr. 
IC-25OHD 50 nmol/L: No
B-25OHD:  62.5 nmol/L
Δ 25OHD > 50%: No
	2 yr. of treatment of (DB): 
D3 400 IU/d + 1000 mg Ca/d 
Vs. 
Vit K1, 200 µg/d + 1000 mg Ca/d
Vs. 
D3 400 IU/d + Vit K1 200 µg/d + 1000 mg Ca/d 
Vs. 
Placebo
	RR 0.33 (95% Cl, 0.01 to 8.16)

	Smith 2007 [251], UK
	
	
	X
	X
	
	
	
	
	X
	X
	X
	X
	N=9,440 (53.9%) GP patients presenting for influenza vaccination 
Median age 79 yr.
IC-25OHD 50 nmol/L: No
B-25OHD:   56.5 nmol/L
Δ 25OHD > 50%: No
	36 mo. of treatment (DB) with intramuscular 
D2 300 000 IU/yearly 
Vs. 
placebo/yearly
  
	RR = 1.00 (95% Cl, 0.87 to 1.15)



	Lappe, 2007 [15], USA

	
	
	X
	
	X
	
	
	X
	X
	X
	
	
	N=1,179 healthy postmenopausal white women
Mean age 66.7 yr.
IC-25OHD 50 nmol/L: No
B-25OHD:   71.8 nmol/L
Δ 25OHD > 50%:  No

	48 mo. of treatment (DB):
D3 1000 IU/d+ Ca 1400-1500 mg/d 
Vs 
Ca 1400-1500 mg/d 
Vs
Placebo 
	RR 0.37 (95% Cl, 0.12 to 1.07)


	Beer,2007 [272], USA

	
	
	
	
	
	
	
	
	
	
	X
	
	N= 250 men with prostate metastatic cancer, aged > 18 yrs.
Mean age 79 yr
IC-25OHD 50 nmol/L: No
B-25OHD:   nmol/L: NR
Δ 25OHD > 50%: NR
	Treatment (DB) with 
Calcitriol 45 µg/once per week 3 out of four weeks.  
Vs 
placebo
NB:  Duration of intervention not reported. 
Both groups also received chemotherapy (doctaxel)
	RR 0.75 (95% Cl, 0.17 to 3.28)

	Berggren, 2008 [9], Sweden
	
	x
	
	
	
	
	
	
	
	
	X
	
	N= 199 (74% F) patients operated on for femoral neck fracture, aged ≥70 years
Mean age 82 yr.
IC-25OHD <50 nmol/L: No 
B-25OHD: NR
Δ 25OHD > 50%: NR
	1 yr. of treatment (NB):

D3 800 IU/d + Ca 1000 mg/d
Vs.
None

A multidisciplinary, multifactorial fall-prevention program was applied in the intervention group.
	RR 0.85 (95% CI, 0.46 to 1.56)
The intervention group had a higher prescription of calcium and vitamin D (66%) than the control group (22%)

	Zhu, 2008 [22], AU
	
	
	X
	
	X
	
	
	
	X
	X
	
	
	N=120 elderly women. 
Mean age 74.8±2.6 yr.
IC-25OHD <50 nmol/L: No 
B-25OHD 68±29  nmol/L 
Δ 25OHD > 50%: Yes
	60 mo. of treatment (DB):
D2 1000 IU/d + Ca 1200 mg/d
Vs.
Placebo + Ca 1200 mg/d
	RR 0.41 (95% Cl, 0.02 to 8.34)

	Chel, 2008 [253], The Netherlands

	
	
	X
	
	X
	
	
	
	X
	X
	X
	
	N= 338 (77 % women) nursing home residents. 
Mean age 84±6.3 yr. 
IC-25OHD 50 nmol/L: No
B-25OHD: 25 nmol/L
Δ 25OHD > 50%:  Yes
	4 mo. of treatment (DB):
D3 600 IU/d
Vs.
D3 4200/wk.
Vs.
D3 18.000 IU/mo. 
Vs.
Placebo
	RR 0.78 (95% Cl 0.49 to 1.26)

	Bjorkman, 2008 [236], Finland
	
	X
	X
	
	X
	
	
	
	X
	X
	
	
	N=218 (82% F) long-term inpatients
Mean age 84.5 yr.
IC-25OHD 50 nmol/L: No
B-25OHD:  23 nmol/L
Δ 25OHD > 50%: Yes
	6 mo. of treatment (DB):
D3 1200 IU/d + Ca 500 mg/d
Vs.
D3 400 IU/d + Ca 500 mg/d
Vs.
Placebo + Ca 500 mg/d
	RR 1.36 (95% CI, 0.68 to 2.73)

	Daly, 2008 [149], AU
	
	
	X
	
	
	
	
	X
	X
	
	
	
	N=167 healthy ambulatory men 
Mean age: 61.9 ±7 yr. 
IC-25OHD 50 nmol/L: No
B-25OHD:  NR
Δ 25OHD > 50%: NR
	Up to 24 months of treatment (NB):  
D3 800 IU/d + Ca 1000 mg/d
vs
None
	Follow up for 42 months:
RR 2.90 (95% Cl, 0.12 to 70.07)

	Prince, 2008 [3], AU
	
	X
	X
	
	X
	
	X
	X
	X
	X
	
	
	N=302 elderly women with a history of falling and vitamin D insufficiency
Mean age ≈77±5 yr.
IC-25OHD <50 nmol/L: No
B-25OHD:  ≈45±12 nmol/L
Δ 25OHD > 50%: No
	12 mo. of treatment (DB):
D2 1000 IU/d+ Ca 1000 mg/d
Vs
Placebo + Ca 1000 mg/d

	RR 0.33 (95% Cl, 0.01 to 8.12)

	Wejse, 2009 [237], Denmark 
	
	x
	
	
	X
	
	
	
	
	
	
	
	N= 187 (39% F) patients with tuberculosis
Mean age 37 yr.
IC-25OHD 50 nmol/L: No
B-25OHD:   77.5mol/L
Δ 25OHD > 50%: No
	12 mo. of treatment (DB):
D3 100,000 IU at 0, 5 and 8 months 
Vs. 
Placebo
	RR 1.26 (95% Cl, 0.76 to 2.08)

	Lips, 2010 [255], The Netherlands

	
	
	X
	
	X
	
	
	
	X
	X
	
	
	N= 226 (%F NR) elderly >70 yr. with vitamin D insufficiency. 
IC-25OHD 50 nmol/L: Yes
B-25OHD:   nmol/L: 34.6 nmol/L 
Δ 25OHD > 50%: No
	3 mo. of treatment (DB): 
D3 8400/weekly + Ca 500 mg/d (if  dietary calcium intake <1000 mg/d)
Vs
Placebo 
	RR 2.95 (95% Cl, 0.12 to 71.60)

	Sanders, 2010 [151], AU
	
	X
	X
	X
	X
	
	X
	X
	X
	X
	X
	X
	N=2256 (100 % F) community-dwelling women aged > 70 yr. and at risk of fracture
Mean age: 76.0 yr.
IC-25OHD <50 nmol/L: No 
B-25OHD 49 nmol/L 
Δ 25OHD > 50%: No 
	3–5 yr of treatment (DB):
D3 500,000 IU/yr
Vs. 
Placebo 
	RR 0.85 (95% Cl, 0.56 to 1.28)


	Salovaara, 2010 [260], Finland 
	
	
	
	X
	X
	
	
	
	
	X
	
	
	N= 3,195 community dwelling women 
Mean age: 67 yr.
IC-25OHD  50 nmol/L: No
B-25OHD:  50.0 nmol/L 
Δ 25OHD > 50%: No (49 %)
	Up to 36 mo. treatment (NB) with   
D3 800 IU/d + Ca 1000/D
Vs
None
	RR 0.85 (95% Cl, 0.43 to 1.67)



	Witham, 2010 [58], Scotland 

	
	
	X
	
	X
	
	X
	
	X
	
	X
	
	N=105 (34% F) patients with systolic heart failure
Mean age 79.7 yr. 
IC-25OHD 50 nmol/L: Yes
B-25OHD:  23.7 nmol/L 
Δ 25OHD > 50%: Yes
	3 mo. of treatment (DB):
D2 100,000 at baseline and after 10 weeks
Vs. 
Placebo
	Follow up for 6 mo.
RR 1.96 (95% Cl, 0.38 to 10.26)

	Kärkkäinen, 2010 [256], Finland

	
	
	X
	
	
	
	X
	
	X
	
	
	
	N= 3139 postmenopausal women 
Mean age: 67.4 ±2.0 yr. 
IC-25OHD  50 nmol/L; No 
B-25OHD:  50.1 nmol/L 
Δ 25OHD > 50%: No 
	36 mo. of treatment (NB): 
D3 300 IU/d + Ca 1000 mg/d
Vs
None

	RR 1.15 (95% Cl, 0.55 to 2.41)

	Janssen, 2010 [150], The Netherlands
	
	
	
	
	
	
	X
	X
	X
	
	
	
	N=70 elderly vitamin D insufficient women
Mean age 82.4±6.4 yr. 
IC-25OHD 50 nmol/L: Yes
B-25OHD: 32.6 nmol/L
Δ 25OHD > 50%: Yes

	6 mo. of treatment (DB): 
D3 400 IU/d + 500 mg Ca/d
Vs. 
Placebo + 500 mg Ca/d
	RR 0.32 (95% Cl, 0.01 to 7.48)

	Cherniack, 2011 [270], USA
	
	
	
	
	
	
	
	
	X
	
	
	
	N=46 (2% F) elderly people 
Mean age: 80 yr.  
IC-25OHD 50 nmol/L: No 
B-25OHD:  71  nmol/L
Δ 25OHD > 50%: No
	6 mo. of treatment (DB):
D3 2000 IU/d + Ca 1200 mg/d 
Vs 
Placebo 
	RR 3.00 (95% Cl, 0.13 to 70.02)

	Grimnes, 2011
Grimnes 2011, 21911741, Norway
	
	
	
	
	
	
	
	
	X
	
	
	
	N= 104 (49% F) 
Eldery healthy people with low vitamin D status 

Mean age: 52 ±8.8 yr.  

IC-25OHD  50 nmol/L: No
B-25OHD:    42.2nmol/L
Δ 25OHD > 50%: yes 

	For 6 months treatment (DB) with 

D3 20,000 IU/twice weekly
Vs 
Placebo  
	RR 0.35 (95 % Cl, 0.01, 8.31)

	Alvarez, 2012 [63], USA

	
	
	
	
	X
	
	
	
	
	
	
	
	N = 46 (9% F) patients with early kidney disease. 
Mean age: 62.4 yr.
IC-25OHD: <50 nmol/L: No
B-25OHD:    66.8 nmol/L
Δ 25OHD > 50%: No
	12 mo. of treatment (DB): 
D2 50,000 IU/week
Vs. 
placebo
	RR 1.09 (95% Cl, 0.07 to 16.41)

	Lehouck, 2012 [25], Belgium
	
	
	
	
	X
	
	
	
	X
	
	X
	
	N=182 (20% F) patients with moderate to severe chronic obstructive pulmonary disease
Mean age 68±9 yr. 
IC-25OHD: <50 nmol/L: No
B-25OHD:50 nmol/L. 
Δ 25OHD > 50%: Yes
	12 mo. of treatment (DB) 
D3 100,000/mo. 
Vs. 
Placebo
	RR 1.50 (95% Cl, 0.56 to 4.04)

	Glendenning, 2012 [123], AU
	
	
	
	
	
	
	X
	X
	X
	X
	
	
	N=686 elderly community-dwelling ambulatory women
Mean age 76.9 ±4.0
IC-25OHD: < 50 nmol/L: No
B-25OHD: 66±23 nmol/L (sub-group)
Δ 25OHD > 50%: No
	6 mo. of treatment (DB): 
D3 150,000 IU/three monthly
 Vs
Placebo
	Follow up for 9 mo.:
RR 7.72 (95% Cl, 0.23 to 97.90)


	Punthakee, 2012 [263], CA
	
	
	
	
	X
	
	
	
	
	
	X
	
	N= 1221 (41 % F) patients with type 2 diabetes
Mean age: 66.6 ±6.3 yr. 
IC-25OHD: < 50 nmol/L: No
B-25OHD:  NR
Δ 25OHD > 50%: NR 
	6 mo. of treatment (DB) 
D3 1000 IU/d
Vs
Placebo 
	Follow up for 5.5 yr.
RR 0.20 (95% CI, 0.01 to 4.21)  


	[bookmark: B37]Wasse, 2012 [264], USA
	
	
	
	
	X
	
	
	
	
	
	
	
	N=102 (38% F) patients on hemodialysis. 
IC-25OHD: < 50 nmol/L: No
B-25OHD: 36 nmol/L 
Δ 25OHD > 50%:  Yes

	3 wks. of treatment (NB): 
D3 200,000 IU/wk.
Vs
None
	RR 0.2.16 (95% CI, 0.21 to 22.38)  


	Witham, 2013 [26], Scotland
	
	
	
	
	
	
	X
	X
	
	
	
	
	N=159 (59% F) with isolated systolic hypertension aged >70 yr. 
IC-25OHD: < 50 nmol/L: No
B-25OHD: 45±15 nmol/L
Δ 25OHD > 50%: Yes

	Every 3 months for 1 year (DB):
D3 100,000 IU
Vs
Placebo
	RR 0.99 (95% CI, 0.14 to 6.84)




[bookmark: _Toc481325027]Search string
For PubMed we used the search string ((vitamin D) AND ((("review"[Publication Type]) AND Systematic) OR ("Meta-analysis"[Publication Type]) AND ("2006/12/01"[Date - Publication] : "2016/11/30"[Date - Publication])))
For Embase we used: ['meta analysis' OR 'systematic review'/de] AND ['hypertension'/exp OR 'cardiovascular disease'/exp OR 'mortality'/exp OR 'respiratory tract infection'/exp OR 'depression'/exp OR 'diabetes'/exp OR 'cancer'/exp OR 'weight'/exp OR 'obesity'] AND ['vitamin d'/exp OR 'vitamin d supplementation' AND [english]/lim AND [1-12-2006]/sd NOT [30-11-2016]/sd]
For the Cochrane Library we used: ["vitamin D":ti,ab,kw] (Word variations have been searched) AND [Review] (publication type) with publication date between December 2006 and November 2016]. 
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