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eAppendix: Search strategy for D-PRESSURE systematic review 

 

[vitamin D OR vitamin D2 OR vitamin D3 OR cholecalciferol OR ergocalciferol OR 

alphacalcidol OR alfacalcidol OR calcitriol OR paricalcitol OR doxerocalciferol] 

 

AND 

 

[randomised controlled trial OR placebo] 

 

AND 

 

[blood pressure OR hypertension OR vascular OR cardiovascular OR mortality] 

 

Applied to all fields within database; not restricted to MeSH headings 
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eTable 1. Characteristics of Included Studies 

Study N Latitude Study Population Outcomes Mean 
Age 

% 
Male 

Mean 
baseline 
25OHD 
(nmol/l) 

Mean 
baseline 

SBP 
(mmHg) 

Control Intervention Duration 

Lind et al1, 
Sweden, 1987 

29 60° N Healthy volunteers 
with intermittent 
hypercalcaemia 

Blood pressure 63 40 Not 
known 

149 Placebo Alphacalcidol 1 µg/day 6 
months 

Lind et al2, 
Sweden, 
1988a 

36 61° N Patients with 
primary 

hyperparathyroidism 

Blood pressure 65 19 Not 
known 

149 Placebo Alphacalcidol (0.25 µg/day 
up-titrated to 1 µg/day after 

8 weeks) 

6 
months 

Lind et al3, 
Sweden, 
1988b 

65 60° N Patients with 
impaired glucose 

tolerance 

Blood pressure 
and glucose 

tolerance 

Not 
stated 

100 Not 
known 

152 Placebo Alphacalcidol 0.75µg/day 12 
weeks 

Lind et al4, 
Sweden, 1989 

42 61° N Patients with mild to 
moderate 

hypertension 

Blood pressure 
and plasma renin 

activity 

51 80 Not 
known 

157 Placebo Alphacalcidol 1µg/day 18 
weeks 

Myrup et al5, 
Denmark, 
1992 

113 56° N Elderly female 
patients 

Blood pressure, 
cholesterol, 

weight 

70 0 Not 
known 

101 
(MAP) 

Placebo Calcitriol 0.5µg/day 12 
months 

Pan et al6, 
Taiwan, 1993 

58 25° N Institutionalised 
adults 

Blood pressure 74 78 61 133 Placebo Cholecalciferol 200IU/day 
+ placebo 

11 
weeks 

Scragg et al7, 
England, 1995 

191 52° N Elderly patients Blood pressure, 
cholesterol 

70 54 35 148 Placebo Cholecalciferol 100,000IU 
once-off 

5 weeks 

Pfeifer et al8, 
Germany, 
2001 

148 52° N Elderly female 
patients 

Blood pressure, 
cholesterol 

75 0 25 142 Calcium 
1200mg/daily 

+Placebo 

Calcium 1200mg/ daily  + 
Cholecalciferol 800IU/day 

8 weeks 

Schleithoff et 
al9, Germany, 

123 51° N Heart failure 
patients 

Blood pressure, 
cytokine levels, 

survival 

55 83 38 
(median) 

123 Calcium 
500mg 

once/daily + 

Calcium 500mg/ once daily  
+ Cholecalciferol  

2000IU/day 

9 
months 
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2006 placebo 

Alborzi et al10, 
USA, 2008 

24 40° N Patients with 
chronic kidney 
disease and on 
ACE-I or ARB 

Endothelial 
function, 24 hour 
ambulatory BP, 

GFR, CRP 

70 83 34 125.4 
(24hr 
BP) 

Placebo Paricalcitol 1µg daily 
Paricalcitol 2µg daily 

1 month 

Sugden et al11, 
Scotland, 
2008 

34 56 ° N Type 2 Diabetes 
patients 

Endothelial 
function, blood 
pressure, insulin 

sensitivity 

64 53 38 141 Placebo Ergocalciferol 
100,000IU single dose 

 

8 weeks 

Nagpal et al12, 
India, 2009 

100 28° N Centrally obese, 
non-diabetic, 
healthy males 

Insulin 
sensitivity, 

insulin secretion, 
lipid 

concentration, 
blood pressure 

44 100 33 124 Placebo Cholecalciferol 120,000IU 
/2 weekly 

6 weeks 

Zittermann et 
al13, Germany, 
2009 

200 52° N Healthy overweight 
subjects 

participating in 
weight reduction 

program 

Weight loss, 
cardiovascular 

disease risk 
markers 

including blood 
pressure 

48 33 30 128 Placebo Cholecalciferol 3332 
IU/day 

12 
months 

Jorde et al14, 
Norway, 2010 

438 69° N Overweight or obese 
subjects without 
diabetes or IHD 

Cardiovascular 
risk factors 

48 36 58 124 Placebo + 
500mg 

calcium/day 

Cholecalciferol 20,000 IU 
weekly + 500mg 

calcium/day 
 

Cholecalciferol 40,000 IU 
weekly + 500mg 

calcium/day 

12 
months 

Witham et 
al15, Scotland, 
2010a 

61 56° N Type II Diabetes 
and baseline 
Vitamin D 
<100nmol/l 

Endothelial 
function, blood 

pressure, markers 
of glycaemic 

control 

65 67 45 146 Placebo 100,000 IU  Cholecalciferol 
200,000 IU cholecalciferol 

single dose 

16 
weeks 

Witham et 
al16, Scotland, 
2010b 

105 56° N Older adults with 
heart failure 

Walk test, 
physical activity, 
cardiovascular 

and inflammatory 
markers, blood 

pressure 

80 66 22 141 Placebo Ergocalciferol 100,000 IU 
10 weekly. 

20 
weeks 

de Zeeuw et 
al17, 

281 Multinational Patients with Type 
II diabetes and 

Albuminuria, 
eGFR, blood 

64 65 41 142 Placebo Paricalcitol 1µg daily 
Paricalcitol 2µg daily 

24 
weeks 

Downloaded From:  on 05/05/2018



© 2015 American Medical Association. All rights reserved.   5 
 

Multinational, 
2010 

albuminuria 
receiving 

ACEi/ARBs 

pressure 

Harris et al18, 
USA, 2011 

45 33° N African-American 
Adults with no overt 

cardiovascular, 
pulmonary or 

metabolic disease 

Endothelial 
function, 

anthropometric 
assessments, 

blood pressure 

30 47 36 124 Placebo Cholecalciferol 60,000IU/ 4 
weekly 

16 
weeks 

Shab-Bidar  et 
al19, Iran 2011 

100 36° N Non-insulin 
requiring Type II 
Diabetes Mellitus 

Glycaemic status, 
lipid profile and 

endothelial 
biomarkers 

53 
 

43 38 127 Plain 
Yoghurt 

Drink with 
170mg/ 
calcium 

twice a day 

Cholecalciferol fortified 
yoghurt drink 

170mg/calcium and 
500IU/250ml twice daily 

12 
weeks 

Alvarez et 
al20, USA, 
2012 

48 34° N Early chronic 
kidney disease 

Vitamin D status, 
circulating PTH 
concentrations 

62 95 74 129 Placebo Cholecalciferol 50,000 IU/ 
week for 12 weeks then 

50,000 IU every other week 
for 40 weeks. 

12 
months 

Bonakdaran et 
al21, Iran, 
2012 

51 35° N Untreated 
Polycystic Ovarian 
syndrome Patients 

Improvement in 
ovulation, insulin 
resistance, blood 

pressure 

25 0 51 110 Placebo Metformin 1g/day; 
Calcitriol 0.5µg/day 

 

3 
months 

Gepner et al22, 
USA, 2012 

114 43° N Healthy community 
dwelling 

postmenopausal 
females with serum 
vitamin D >10 and 

<60ng/ml 

Endothelial 
function (pulse 
wave velocity, 
flow mediated 

dilatation, 
augmentation 

index) 

64 0 78 119.4 Placebo Cholecalciferol 2500 
IU/day 

4 
months 

Heshmat et 
al23, Iran, 
2012 

42 36° N Type II Diabetes 
Mellitus 

Insulin resistance 
and 

anthropometric 
factors 

56 36 103 119 Placebo Cholecalciferol 
300,000IU once-off 

3 
months 

Kjaergaard et 
al24, Norway, 
2012 

243 69° N Adults aged 30-75 
years 

Depressive 
symptoms, 

53 44 48 129 Placebo Cholecalciferol 40,000 IU 
once weekly 

6 
months 

Larsen et al25, 
Denmark,2012 

130 56° N Caucasian 
hypertensive 

patients 

Blood pressure, 
arterial stiffness 

61 31 58 143 Placebo Cholecalciferol 3000 
IU/day 

20 
weeks 

Downloaded From:  on 05/05/2018



© 2015 American Medical Association. All rights reserved.   6 
 

Longenecker 
et al26, 2012, 
USA 
 

45 42° N Vitamin D deficient 
HIV infected adults 

Endothelial 
function 

45 78 21 118 Placebo Cholecalciferol 4000 IU 
daily 

12 
weeks 

Muldowney et 
al27, Ireland 
2012a 

209 51-55° N Older adults aged 
>64 years during 

winter 

Biomarkers of 
cardiovascular 

disease risk 

71 40 54 146 Placebo Cholecalciferol 200 IU per 
day or 400 IU per day or 

600 IU per day 

22 
weeks 

Muldowney et 
al27, Ireland 
2012b 

233 51-55° N Young adults aged 
20-40 years during 

winter 

Biomarkers of 
cardiovascular 

disease risk 

30 51 70 124 Placebo Cholecalciferol 200 IU per 
day or 400 IU per day or 

600 IU per day 

22 
weeks 

Salehpour et a 
28, Iran, 2012 

85 36° N Healthy 
premenopausal 
overweight and 
obese women 

Blood pressure, 
lipid profile, 

anthropometric 
parameters 

38 0 42 113.5 Placebo Cholecalciferol 1000 
IU/day 

90 days 

Stricker et 
al29, 
Switzerland, 
2012 

62 46° N Chronic peripheral 
vascular disease and 

vitamin D 
deficiency 

Endothelial 
function and 

arterial stiffness, 
coagulation and 
inflammation 
parameters. 

74 61 42 137 Placebo Cholecalciferol (Vitamin 
D3) 100,000 IU single dose 

1 month 

Witham et 
al30, Scotland, 
2012 

58 56° N Older adults with 
previous stroke 

Blood pressure, 
endothelial 

function 

67 72 38 128 Placebo 100,000 IU Ergocalciferol 16 
weeks 

Wood et al31, 
Scotland, 
2012 

305 57° N Healthy 
Postmenopausal 

women aged 60-70 
years 

Lipid profile, 
insulin resistance, 

inflammatory 
biomarkers, 

blood pressure 

64 0 34 128.5 Placebo 400 IU/day  Cholecalciferol 
1000 IU/day 

Cholecalciferol 
 

1 year 

Asemi et al32, 
Iran, 2013 

54 34° N Pregnant women in 
Iran 

C-Reactive 
Protein, Insulin 
resistance and 
biomarkers of 

oxidative stress 

25 0 40 112 Placebo 
+ 400µg/day 
folic acid + 
60 µg/day 

iron 

Cholecalciferol 400 IU/day 
+ 400µg/day folic acid + 60 

µg/day iron 

9 weeks 

Boxer et al33, 
USA, 2013 

64 41° N Over 50 year olds 
with heart failure 

and vitamin D 
deficiency 

Cardiopulmonary 
stress testing 

66 52 46 116 Placebo once 
weekly + 
Calcium 
Citrate 

400mg twice 

Cholecalciferol 50,000 IU 
weekly + Calcium Citrate 

400mg twice daily 

6 
months 
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daily 
Breslavsky et 
al34, Israel, 
2013 

47 32° N Type II Diabetics 
with cardiovascular 

risk factors 

Arterial 
properties, 

adiponectin, 
leptin and 
glucose 

homeostasis 

66 47 30 153 Placebo Cholecalciferol 1000 
IU/day 

12 
months 

Chai et al35, 
USA, 2013 

92 21° N 30 – 75 year olds 
with adenomatous 
colorectal polys 

Blood pressure, 
serum lipids and 

carotenoids 

61 70 Not 
known 

126 Placebo Calcium carbonate 2g/day 
OR Cholecalciferol 800 

IU/day OR Calcium 
carbonate 2g/day + 

Cholecalciferol 800 IU/day 

6 
months 

Forman et al36, 
USA, 2013 

283 42° N Healthy Black 
Population 

Systolic and 
diastolic blood 

pressure 

51 35 39 122 Placebo 
+200mg 

calcium daily 

Cholecalciferol 1000 
IU/day or 2000 IU/day or 
4000 IU/day all + 200mg 

calcium daily 

3 
months 

Larsen et al37 
2013, 
Denmark 

30 56° N Non-diabetic, 
albuminuric stage 

II-IV chronic kidney 
disease 

Plasma renin 
concentration, 
albuminuria 

61 73 56 136 Placebo Paricalcitol 2 µg daily 6 weeks 

Petchey et 
al38, Australia, 
2013  

28 28° S Chronic Kidney 
Disease Stage 3-4 

Insulin resistance 66 71 91 135 Placebo Cholecalciferol 2000IU 
daily 

6 
months 

Roth et al39, 
Bangladesh, 
2013 

160 24° N Third trimester of 
pregnancy 

Vitamin D status 22 0 45 104 Placebo 
 
 

Cholecalciferol 35,000 IU 
weekly 

Mean 10 
weeks 

Toxqui et al40, 
Spain, 2013 

129 40° N Healthy 18-35 year 
old Caucasian 

women 

Iron and bone 
metabolism 
biomarkers, 

blood pressure, 
glucose and lipid 

levels 

25 0 63 109 15mg Iron-
fortified 

dairy product 

15mg iron fortified dairy 
product and 200 IU 
cholecalciferol daily 

16 
weeks 

Wamberg et 
al41, Denmark, 
2013 

55 56° N Obese subjects aged 
18-50years with low 

vitamin D levels 

Obesity related 
complications 

such as chronic 
low grade 

inflammation, 
insulin resistance, 
hypertension and 

40 29 35 133 Placebo Cholecalciferol 7000 
IU/day 

26 
weeks 
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hyperlipidaemia 
Witham 2013 
et al42, 
Scotland, 
2013a 

159 56° N Isolated systolic 
hypertension in over 

70 year olds 

Blood pressure, 
Endothelial 

function 

77 52 45 163 Placebo Cholecalciferol 100,000 IU 
three monthly 

12 
months 

Witham et 
al43, Scotland, 
2013b 

75 56 ° N Recent myocardial 
infarction patients 

Endothelial 
function, blood 

pressure, 
cholesterol 

66 69 47 127.5 Placebo Cholecalciferol 100,000IU/ 
2 monthly 

6 moths 

Witham et 
al44, Scotland, 
2013c 

50 56° N South-east Asian 
women living in UK 

for 10 years 

Macrovascular 
and 

microvascular 
endothelial 

function 

41 0 27 120 Placebo Cholecalciferol 100,000 IU 
once off 

8 weeks 

Yiu et al45, 
Hong Kong 
2013 

100 22° N Type II diabetes 
mellitus with 

suboptimal vitamin 
D status 

Endothelial 
function, 

endothelial 
progenitor cells, 

CRP 

65 50 54 146 Placebo Cholecalciferol 5000 IU 
daily 

12 
weeks 

Dalbeni et 
al46, Italy, 
2014` 

36 45° N Chronic heart failue 
aged >40 years 

Ejection fraction 
and 

echocardiography 
parameters 

72 74 44 133 Placebo Cholecalciferol 600,000 IU 
at baseline, 100,000 IU at 
10 weeks and 20 weeks 

6 
months 

Scragg et al47, 
New Zealand, 
2014 

322 44° S Healthy adults Number and 
severity of upper 
respiratory tract 

infections 

48 25 71 123 Placebo Cholecalciferol 200000 IU 
first month, 200000 IU 

second month then 100000 
IU monthly 

18 
months 

Sollid et al48, 
Norway, 2014 

511 70° N Prediabetes Glucose 
metabolism and 
cardiovascular 

risk factors 

62 61 61 135 Placebo Cholecalciferol 20000 IU 
weekly 

12 
months 

Strobel et al49, 
Germany 2014 

86 50° N Non-insulin 
requiring Type II 
Diabetes Mellitus 

Insulin resistance 
and blood 

glucose levels 

60 56 36 141 Placebo Cholecalciferol 1904IU/day 
Once Weekly 

6 
months 

Wang et al50, 
Hong Kong, 
2014 

60 23° N Stage 3-5 non-
dialysis CKD with 

left ventricular 
hypertrophy 

Change in Left 
Ventricular mass 

index 

61 53 Not 
known 

133 Placebo Paricalcitol – if 
iPTH<500pg/ml 
Paricalcitol 1µg 

If iPTH >500pg/ml 
Paricalcitol 2µg 

12 
months 
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Witham et 
al51, Scotland, 
2014 

68 56° N Resistant 
hypertension 

Blood pressure, 
glucose, 

cholesterol and 
Left ventricular 

mass index 

63 65 42 154 Placebo Cholecalciferol 100,000 IU 
every 2 months 

6 
months 
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eTable 2: Risk of Bias Table for All Included Studies  

Study Quality of 

allocation 

concealment 

Analysis on 

intention to 

treat 

Number and 

description of 

dropouts 

Blinding 

– patients 

Blinding – 

health care 

providers 

Blinding 

– 

outcome 

assessors 

Comparable 

treatment and 

placebo groups 

Lind 19871 + U + U U U - 

Lind 1988a2 + + + + + U + 

Lind 1988b3 + U _ + + + - 

Lind 19894 + + + + + U + 

Myrup 19925 + U - + + + + 

Pan 19936 + - + + + + - 

Scragg 19957 + + + + + + + 

Pfeifer 20018 + + + + + + + 

Schleithoff 20069 + - + + + + + 

Alborzi 200810 + + + + + + - 

Sugden 200811 + - + + + + + 

Nagpal 200912 + + + + + + + 

Zittermann 200913 + U + + + + + 

Jorde 201014 + - + + + + + 

Witham 2010a15 + U + + + + + 

Witham  2010b16 + + + + + + + 

de Zeeuw 201017 + + + + + + + 

Harris 201118 + U + + + + + 

Shab-Bidar 201119 + - + + + + + 
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Alvarez 201220 + + + + + + + 

Bonakdaran 201221 - - + U U U - 

Gepner 201222 + + + + + + + 

Heshmat 201223 + U + + + + - 

Kjærgaard 201224 + - + + + + + 

Larsen 201225 + - + + + + + 

Longenecker 201226 + U + + + + + 

Muldowney 2012a27 + - + + + + + 

Muldowney 2012b27 + - + + + + + 

Salehpour 201228 + U + + + + - 

Stricker2012 29 + + + + + + - 

Witham201230 + U + + + + + 

Wood 201231 + + + + + + + 

Asemi 201332 + - + + + - + 

Boxer 201333 + + + + + + + 

Breslavsky 201334 + - + U U U + 

Chai 201335 + U + + + + - 

Forman 201336 + + + + + + - 

Larsen 201337 + - + + + + U 

Petchey 201338 + - + + + + - 

Roth 201339 + + + + + + + 

Toxqui 201340 + - + + + + + 

Wamberg 201341 + + + + + + + 
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Witham 2013a42 + - + + + + + 

Witham 2013b43 + + + + + + + 

Witham 2013c44 + + + + + + + 

Yiu 201345 + + + + + + + 

Dalbeni 201446 + - - + + + - 

Scragg 201447 + + + + + + + 

Sollid 201448 + - + + + + + 

Strobel 201449 + - + + + + + 

Wang 201450 + + + + + + + 

Witham 201451 + + + + + + + 

+ Adequate / yes, - Inadequate / no, U: Unclear 
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eFigure 1. Funnel Plot for Trial-Level Systolic Blood Pressure Treatment Effects 
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eFigure 3. Meta-regression of Treatment Effect vs Mean Trial-Level Baseline Systolic 
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