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Vitamin D at a Glance

For mood and depression, vitamin D supplementation improved depressive symptoms in several controlled studies and meta-analyses 5174150. For lupus,

rheumatoid arthritis and early multiple sclerosis, disease activity fell under vitamin D compared with the control in one meta-analysis and two controlled

studies 55211132. For heart, circulation and blood pressure, results without a difference predominate, for example for blood pressure and cardiovascular

mortality 2190107157187228.

We evaluated 339 human studies on Vitamin D, including 228 randomised controlled trials and 88 meta-analyses or systematic reviews; the controlled

studies include 142,839 participants in total. As of 3 October 2026.

1. What Is Vitamin D? Occurrence, Origin and Forms

Vitamin D is a group of fat-soluble vitamins, the most important being vitamin D3 (cholecalciferol) and vitamin D2 (ergocalciferol). The body makes vitamin

D3 itself in the skin when it is exposed to the sun's UVB radiation; the liver and kidneys convert it into the storage form 25-hydroxyvitamin D and the active

hormone form.

Food provides little vitamin D, mainly from oily sea fish, cod liver oil, egg yolk and mushrooms exposed to UV light. At our latitudes, sunlight in the winter

half-year is hardly enough for the body's own production.

Vitamin D3 for supplements is mostly obtained from wool fat (lanolin), for vegan products from lichen; vitamin D2 is made from yeast or fungi. Studies test

daily, weekly or infrequent high single doses.

Forms and Preparations Studied

Vitamin D3 (cholecalciferol) as capsule, tablet or drops

Vitamin D2 (ergocalciferol)

Calcifediol (25-hydroxyvitamin D) taken by mouth

Vitamin D combined with calcium, vitamin K2 or omega-3

Sunlight and UVB light for the body's own production

Not covered on this page:

Active vitamin D hormones and analogues as medicines (calcitriol, alfacalcidol, paricalcitol) in kidney and parathyroid disease

Topical vitamin D analogues for psoriasis (calcipotriol)

2. What Does Vitamin D Do? Results by Area

AREA RESULT  IN  CONTROLLED  STUDIES STRENGTH  OF  EVIDENCE STUDIES PARTICIPANTS

Infections and immune system mostly improved high 19 meta-analyses · 40 controlled · 6 other 7,232

Bones, falls and fractures mixed high 6 meta-analyses · 41 controlled · 8 other 11,754

Blood sugar and metabolism mixed high 14 meta-analyses · 31 controlled · 6 other 46,556

Heart, circulation and blood pressure mostly no difference high 11 meta-analyses · 30 controlled · 3 other 26,146

Mood and depression mostly improved high 5 meta-analyses · 17 controlled · 0 other 4,067

Pregnancy and children mixed high 5 meta-analyses · 10 controlled · 5 other 5,476

Autoimmune diseases mostly improved high 4 meta-analyses · 3 controlled · 1 other 416

Muscle strength mostly improved moderate 2 meta-analyses · 19 controlled · 3 other 3,004

Cancer risk and course mixed low 0 meta-analyses · 7 controlled · 1 other 22,796

Other outcomes mostly improved high 41 meta-analyses · 171 controlled · 22 other 57,783

How to read the table: counted are human studies whose results concern the area. “High” means at least one meta-analysis and two controlled studies

showing improvement, or at least three controlled studies of which three quarters show improvement, with at least 300 participants in total. “Moderate”

means at least two controlled studies showing improvement, as a majority, or one meta-analysis alongside controlled studies. “Low” means one controlled

study showing improvement. Where an area has no controlled study, the strength of evidence is at most “low” (result “reviews only” or “observational data
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only”). Everything else is “unclear”. A study counts as showing improvement when at least half of its outcomes in this area improved. Reviews of

combination products do not count as meta-analyses; results that only describe side effects or shares of users do not count as an effect. The same study is

counted only once.

3. What the Studies Show in Detail

Vitamin D, Infections and Immune System: Human Studies

For COVID-19, mortality under vitamin D was lower in two meta-analyses and one controlled study, but not robust in one meta-analysis 3153225. In this meta-

analysis, ICU admission and ventilation remained without a difference 53, and one review warns that small studies overestimate the benefit 84. In children

with asthma, severe attacks decreased in a meta-analysis compared with placebo and in a controlled study under a higher dose 46191. Inflammation markers

such as CRP fell more strongly in meta-analyses in type 2 diabetes and in dialysis patients than under control 3664. Overall, vitamin D did not prevent

respiratory infections in children in two meta-analyses and one controlled study 1324134, but in schoolchildren in winter the number of days of illness fell 159.

Vitamin D did not prevent tuberculosis in one meta-analysis 14. Investigated were predominantly oral vitamin D3 (cholecalciferol) and vitamin D2

(ergocalciferol) preparations as well as calcifediol. The results depend on form, dose and baseline levels, and many studies were small or short.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

2 Chen

et al.

2021

meta-analysis · 536,105 participants Vitamin D supplements (form not specified); vs. placebo/control or higher vs. lower vitamin D levels

9 Wang

et al.

2024

meta-analysis · 35,160 participants Vitamin D supplements; vs. Placebo

11 Meng

et al.

2025

meta-analysis · 19,586 participants Vitamin D supplementation; vs. Placebo or standard treatment

13 Wang

et al.

2025

meta-analysis · 18,372 participants Oral vitamin D supplementation; Daily low-dose ≤ 1000 IU/day vs. higher doses; vs. Placebo or no treatment

14 Liu et

al. 2025

meta-analysis · 15,677 participants Vitamin D supplementation; vs. Placebo

17 Hsu et

al. 2026

systematic review · 11,600 participants Vitamin D supplements (form not reported); vs. Placebo or control in included RCTs

18

Patchen

et al.

2025

systematic review · 10,611 participants vitamin D (form not specified); 200 IU/day to 100,000 IU bolus quarterly; 28 days to two years; vs. placebo/no supplemen

21

Goswami

et al.

2025

systematic review · 4,415 participants Vitamin D for prophylaxis; 1000 IU or 5000 IU; 4 to 16 weeks; vs. Placebo or lower dose

Further studies in this area: 24 28 31 32 36 46 52 53 64 66 75 77 84 97 102 108 134 143 147 149 150 155 156 159 163 169 180 191 198 203 207 214 225 226 227 237 238 239 245 256 262 269 273

280 285 287 292 295 296 306 309 317 318 326 327 328 336

Vitamin D, Bones, Falls and Fractures: Human Studies

Children whose mothers received cholecalciferol during pregnancy had higher bone density at primary school age than after placebo 116. In children and

young adults with HIV, a relatively high daily dose improved bone density in a meta-analysis 50. For falls in independently living older people, one meta-

analysis and two controlled studies found no difference 1094145. Three meta-analyses, by contrast, found fewer falls, depending on dose, daily administration

and baseline levels 456. Fewer bone fractures appeared in one meta-analysis only when vitamin D was given together with calcium 6. The strength of

evidence in the table is high, but the results depend strongly on form, dose and accompanying supplementation; it remains open which groups and dosages

actually benefit.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

4 Wei et al. 2022 meta-analysis · 61,350 participants Vitamin D supplement, partly with calcium; high-dose ≥700 IU to 2000 IU daily vs. <700 IU; vs. placebo or no tre

5 Tan et al. 2024 meta-analysis · 58,937 participants Vitamin D, calcium, or combined supplementation; 800-1000 IU/day vs. >1000 IU/day; vs. Placebo, no treatment

6

Thanapluetiwong

et al. 2020

meta-analysis · 58,424 participants Vitamin D supplement, partly with calcium; vs. Placebo or control in RCTs
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

7 Cong et al.

2025

meta-analysis · 43,869 participants vitamin D plus calcium; vs. control/placebo

8 Migliorini et al.

2025

systematic review · 43,397 participants Vitamin D and/or calcium supplementation; mean 92.8 ± 228.7 IU vitamin D and 833.6 ± 224.0 mg calcium daily

10 Torres-Lopez

et al. 2025

meta-analysis · 23,211 participants vitamin D supplements; ≤1000 IU/day vs. >1000 IU/day, daily or intermittent; ≤12 months vs. >12 months; vs. plac

16 Yang et al.

2021

meta-analysis · 11,890 participants Vitamin D (DMOAD class); at least 12 months follow-up; vs. other DMOAD classes or control

50 Nguyen et al.

2023

meta-analysis · 966 participants Vitamin D supplementation (ergocalciferol or cholecalciferol); 400 to 7000 IU/d; higher dose 1600-4000 IU/d vs.

Further studies in this area: 56 64 77 80 83 94 95 104 112 116 117 119 121 122 143 145 148 151 152 157 160 170 179 181 185 204 216 227 235 236 243 254 266 267 268 270 273 278 279 286 289 297

302 312 315 316 332

Vitamin D, Blood Sugar and Metabolism: Human Studies

In adults with type 2 diabetes and in women with polycystic ovary syndrome, several controlled studies showed improvements in fasting glucose, HbA1c and

insulin resistance under oral vitamin D3 (cholecalciferol) 3660261. Markers of beta cell function such as C-peptide and HOMA-β developed more favorably

compared with the control in type 2 diabetes, prediabetes and newly detected type 1 diabetes in children 241299301. Under ergocalciferol, by contrast,

stimulated C-peptide in young people with new type 1 diabetes remained without a difference 280. In contrast, the large randomized studies in adults without

diabetes found no difference in newly occurring type 2 diabetes 8990. In healthy people, HbA1c, lipoproteins and BMI remained without a difference 21. In fatty

liver disease, there was no difference in insulin resistance, fasting glucose and fasting insulin 62. In adult men with type 2 diabetes, insulin resistance, fasting

glucose, insulin, HbA1c and lipid profile remained without a difference 298. In several studies, supplementation raised the vitamin D level in the blood
27215280299. Investigated were predominantly oral vitamin D3 preparations, sometimes vitamin D2 (ergocalciferol). In women with polycystic ovary syndrome,

insulin resistance and fasting glucose improved in a meta-analysis, more strongly with metformin than under vitamin D alone 52. One study compared low

and higher dosed vitamin D3 with calcium citrate and found no difference between the doses for markers of insulin resistance 154. Vitamin D3 together with

whey protein and strength training resulted in no difference in HbA1c and insulin resistance 163. It remains open which patient groups and which dose or form

actually benefit, since the results are inconsistent between populations and measured variables.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON RESULT

17 Hsu et al.

2026

systematic review · 11,600 participants Vitamin D supplements (form not reported); vs. Placebo or control in included RCTs CRP in abnormal gluc

20

Kretschmer

et al. 2025

meta-analysis · 4,478 participants oral vitamin D supplementation; study duration 0.5 to 5 years, at least 6 months; vs. placebo Regression to normal

21 Goswami

et al. 2025

systematic review · 4,415 participants Vitamin D for prophylaxis; 1000 IU or 5000 IU; 4 to 16 weeks; vs. Placebo or lower dose Hemoglobin-A1c, lipo

23

Martinekova

et al. 2025

meta-analysis · 4,084 participants Vitamin D supplementation; 6 to 12 months follow-up; vs. Control group without vitamin D HOMA-IR: improved (

27 Gong et

al. 2025

meta-analysis · 3,460 participants Vitamin D supplementation; 500 IU to 60,000 IU; 3 to 12 months; vs. Control group Serum 25(OH)D: impr

35 Hu et al.

2023

meta-analysis · 2,362 participants Vitamin D as nutritional supplement; vs. Placebo and other nutritional supplements Total cholesterol (TC)

36 M et al.

2026

meta-analysis · 2,000 participants Vitamin D supplementation; vs. Placebo or control in randomized trials HbA1c: improved (MD

51 Liu et al.

2026

meta-analysis · 962 participants vitamin D supplementation; higher daily doses, particularly up to 5,000 IU/day; vs. placebo BMI, weight, and IL-6

Further studies in this area: 52 60 62 66 71 73 77 78 89 90 128 149 150 154 157 163 175 176 180 187 205 215 216 224 236 238 241 261 263 264 265 276 278 279 280 291 298 299 301 323 330 337

339

Vitamin D, Heart, Circulation and Blood Pressure: Human Studies

For heart, circulation and blood pressure, results without a difference predominate. Several controlled studies found no change in blood pressure under

vitamin D 2190107157187228. Cardiovascular mortality also remained unchanged in several controlled studies 86109139. One meta-analysis showed a lower

frequency of postoperative atrial fibrillation in patients after coronary bypass surgery 58. Individual blood lipid values improved in reviews in type 2 diabetes

and diabetic kidney disease 363977, but not in overweight children and adolescents 73. The evidence is overall high, since numerous controlled studies and

meta-analyses are available. It remains open whether certain groups or dosages do benefit.
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

1 An et

al. 2022

meta-analysis · 883,627 participants Vitamin D supplementation; vs. Control group without vitamin D

3 Fu et

al. 2022

meta-analysis · 86,202 participants Vitamin D supplements (cholecalciferol, ergocalciferol, calcifediol); various dosages, subgroup analysis; various follow-u

21

Goswami

et al.

2025

systematic review · 4,415 participants Vitamin D for prophylaxis; 1000 IU or 5000 IU; 4 to 16 weeks; vs. Placebo or lower dose

32 Pilkey

et al.

2023

systematic review · 2,489 participants native vitamin D (D2/D3); mostly short follow-up; vs. control/placebo in randomized trials

36 M et

al. 2026

meta-analysis · 2,000 participants Vitamin D supplementation; vs. Placebo or control in randomized trials

39 Lu et

al. 2024

meta-analysis · 1,711 participants Vitamin D supplementation; higher doses more favorable (subgroup analysis); shorter intervention more favorable (subgr

58 Nisa

et al.

2026

meta-analysis · 694 participants Vitamin D supplementation; vs. Placebo or control

59

Ashraf et

al. 2025

meta-analysis · 694 participants Vitamin D supplementation; vs. Control/placebo in 4 randomized trials

Further studies in this area: 66 73 77 86 90 107 109 126 129 139 143 150 157 160 167 176 187 203 214 215 219 227 228 234 260 261 263 264 270 276 278 279 288 313 320 321

Vitamin D, Mood and Depression: Human Studies

In adults with diagnosed depression, vitamin D improved depressive symptoms compared with placebo in one meta-analysis and one controlled study 51150.

In women with premenstrual syndrome, vitamin D supplementation improved depression, but not anxiety 74. In adults with type 2 diabetes and depressive

symptoms, cholecalciferol lowered the depression score more strongly than placebo 241. In perimenopausal women with vitamin D deficiency, cholecalciferol

improved mood 208. In children with ADHD, vitamin D3 plus magnesium improved emotional problems 249251. In the same group, vitamin D3 plus magnesium

improved anxiety and shyness 250. Vitamin D3 together with zinc improved depressive symptoms in overweight adults 182. In children with autism spectrum

disorder, vitamin D reduced irritability and hyperactivity compared with placebo 200. In contrast, a large randomized controlled study with vitamin D3 over

several years found no difference in the frequency of newly occurring major depressive disorder 96. A randomized controlled study with cholecalciferol in

addition to depression treatment found no difference in the MADRS score 140. In adolescents with vitamin D deficiency and depressive symptoms, vitamin D

showed an advantage on only one of three depression scales; the inflammation marker CRP did not change this 220. In adults with chronic spinal cord injury,

anxiety and depression remained without a difference under vitamin D3 273. A systematic review on native vitamin D (D2/D3) saw no difference in patient-

reported well-being in adults with end-stage renal failure 32. The studies are often small and differ in dose, form and population. Vitamin D did not change

the serotonin level in the blood in one meta-analysis 79.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

12 Park et al.

2026

systematic review · 18,628 participants Vitamin D supplementation; 2,000 IU daily to 50,000 IU weekly; 6 months to 5.3 years; vs. Placebo or control

32 Pilkey et al.

2023

systematic review · 2,489 participants native vitamin D (D2/D3); mostly short follow-up; vs. control/placebo in randomized trials

51 Liu et al.

2026

meta-analysis · 962 participants vitamin D supplementation; higher daily doses, particularly up to 5,000 IU/day; vs. placebo

74 Zainab et al.

2026

meta-analysis · 436 participants Vitamin D supplementation; vs. Placebo or standard care

79

Alimohammadi-

Kamalabadi et

al. 2024

meta-analysis · 356 participants Vitamin D supplementation; some below 4000 IU/day; some 10 weeks or longer; vs. control group

96 Ahl et al.

2026

randomised controlled · 2,434 participants Vitamin D3; 1600 IU/day or 3200 IU/day; 5 years supplementation, follow-up until end of 2021; vs. Placebo

140 Mikola et al.

2026

randomised controlled · 281 participants Vitamin D (cholecalciferol) as adjunct to existing depression treatment; 100 µg (4000 IU) daily versus 10 µg (40
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

150 Porto et al.

2025

randomised controlled · 224 participants vitamin D supplementation; 50,000 IU per week; six months; vs. placebo (n=112)

Further studies in this area: 182 187 200 202 208 220 232 241 249 250 251 257 273 315

Vitamin D, Pregnancy and Children: Human Studies

A review with meta-analysis found less gestational diabetes and a somewhat higher birth weight 85. With cholecalciferol, spontaneous vaginal births

occurred more often because instrumental delivery was less frequent 101. For preeclampsia, two meta-analyses found a lower risk 3382. Another review and a

controlled study saw no difference there 85107. For gestational hypertension, no difference was shown 107, as was also the case for prematurity 85101. The

results depend on form, dose and baseline levels, and many studies were small.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

17 Hsu et al.

2026

systematic review · 11,600 participants Vitamin D supplements (form not reported); vs. Placebo or control in included RCTs

19 Shi et al.

2026

meta-analysis · 10,262 participants Combined supplement with magnesium, zinc, calcium and vitamin D; vs. Standard control

33 Kokkinari

et al. 2025

meta-analysis · 2,461 participants Vitamin D supplementation during pregnancy; heterogeneous, not specified; not reported; vs. no supplementation

76 Saha et al.

2020

meta-analysis · 380 participants Vitamin D containing supplements; vs. Placebo

82 Wang et

al. 2026

meta-analysis Oral nutritional supplements, including vitamin D; vs. Placebo and calcium

85 Yang et

al. 2025

systematic review Vitamin D supplements; Median 2000 IU/day (range 400-60 000); vs. Placebo, no intervention, or active control (

99

Subramanian

et al. 2025

randomised controlled · 1,298 participants Vitamin D3 supplement; 4200, 16,800 or 28,000 IU per week; from mid-pregnancy until birth; vs. placebo

101 Moon et

al. 2023

randomised controlled · 965 participants Cholecalciferol 1000 IU/day; 1000 IU daily; from 14 weeks' gestation until delivery; vs. placebo, double-blind rand

Further studies in this area: 103 106 107 133 149 175 183 198 311 323 325 331

Vitamin D and Autoimmune Diseases: Human Studies

In systemic lupus erythematosus, vitamin D reduced disease activity and improved complement values C3 and C4 in a meta-analysis 55. In rheumatoid

arthritis, disease activity and pain decreased compared with the control group 211. In clinically isolated syndrome, an early form of multiple sclerosis,

cholecalciferol reduced MRI activity and new lesions compared with placebo, but not relapses 132. A meta-analysis in multiple sclerosis found a lower annual

relapse rate only at low to medium dose, with no overall difference 49. A systematic review of vitamin D3 and/or vitamin D2 saw protection against

autoimmune reactions 21. In a large placebo-controlled study, vitamin D reduced the number of confirmed autoimmune diseases over five years, while

omega-3 fatty acids alone did not significantly 305. These are contrasted by results showing no difference: The EDSS score remained unchanged in the MS

meta-analysis 49. In lupus, no differences were shown in erythrocyte sedimentation rate and anti-dsDNA levels 55. Another lupus meta-analysis found no

difference in either the disease activity index or anti-dsDNA positivity 70. The evidence is strong, but the studies tested different forms and doses, and the

participant numbers of the individual controlled studies remain partly small 132211.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

21

Goswami

et al. 2025

systematic review · 4,415 participants Vitamin D for prophylaxis; 1000 IU or 5000 IU; 4 to 16 weeks; vs. Placebo or lower dose

49 Zhang

et al. 2025

meta-analysis · 1,078 participants Vitamin D supplementation; low/medium dose vs. high dose (subgroups); vs. intervention group vs. control group

55 Lu et al.

2026

meta-analysis · 847 participants Vitamin D supplementation; vs. Control group (placebo/standard care)

70 Zheng

et al. 2019

meta-analysis · 490 participants Vitamin D supplementation; vs. Placebo

132

Thouvenot

et al. 2025

randomised controlled · 316 participants oral cholecalciferol 100 000 IU vs placebo; 100 000 IU every 2 weeks; 24 months; vs. placebo, double-blind randomiz
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

211

Rexhepi et

al. 2025

randomised controlled · 100 participants Vitamin D 4000 IU/day; 4000 IU/day; 6 months; vs. RA patients without vitamin D supplementation

305 Hahn

et al. 2022

randomised controlled Vitamin D (2000 IU/day) or placebo, plus omega 3 fatty acids or placebo; 2000 IU/day vitamin D; 1000 mg/day omega

335 Basti

et al. 2026

cohort study · 101 participants Vitamin D3 supplementation; increase by 1000 IU/day, maximum 2000 IU/day; 12 months; vs. patients with low vs nor

Vitamin D and Muscle Strength: Human Studies

In adults with chronic intestinal failure and vitamin D deficiency, intramuscularly administered ergocalciferol (vitamin D2) improved handgrip strength, 6-

meter walking speed and skeletal muscle mass index 300. Children of mothers who received daily cholecalciferol during pregnancy had more lean mass at

primary school age than after placebo 116. Together with exercise training, knee extension strength increased compared with training alone in a meta-

analysis, and handgrip strength increased in older adults 40. A review found better values on the Short Physical Performance Battery and stair climbing 42. In

older people with sarcopenia, vitamin D3 in addition to thermotherapy and strength training improved muscle mass and handgrip strength 180. In contrast,

several controlled studies found no difference in hand and grip strength with administration of cholecalciferol or ergocalciferol alone 178217273, and vitamin D3

together with omega-3 fatty acids also did not change grip strength, walking speed and functional tests 100. The evidence is moderate; the results depend

strongly on the form, the combination with training or protein and the group studied; whether supplementation alone, without accompanying measures,

increases muscle strength remains open.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

32 Pilkey et

al. 2023

systematic review · 2,489 participants native vitamin D (D2/D3); mostly short follow-up; vs. control/placebo in randomized trials

37 Serag et

al. 2025

meta-analysis · 1,903 participants Vitamin D supplements as add-on therapy; Subgroup analysis: treatment longer than 12 months; vs. Controls

40

Kazeminasab

et al. 2025

meta-analysis · 1,675 participants vitamin D plus exercise; vitamin D dose in IU/wk, variable; vs. exercise alone

42 Zhang et

al. 2025

systematic review · 1,483 participants Vitamin D3 supplementation combined with exercise training; vs. Exercise intervention alone

63 Chang et

al. 2023

meta-analysis · 637 participants Whey protein, leucine, and vitamin D; vs. Control group without nutritional supplementation

100 Chou et

al. 2024

randomised controlled · 1,054 participants Vitamin D3 (cholecalciferol) and/or marine omega-3 fatty acids vs placebo; 2000 IU/day vitamin D3; 1 g/day ome

116 Moon et

al. 2024

randomised controlled · 454 participants Cholecalciferol 1000 IU/d or placebo; 1000 IU per day; from 14-17 wk gestation until delivery; vs. Placebo

163 Miller et

al. 2021

randomised controlled · 198 participants Whey protein plus vitamin D3, with progressive resistance training; 20 g whey protein each morning and postexe

Further studies in this area: 173 176 178 180 189 201 214 217 238 248 263 264 273 295 300 312

Vitamin D, Cancer Risk and Course: Human Studies

In cancer diseases, a mixed picture emerges: A randomized controlled study in patients with advanced cervical cancer undergoing radiotherapy found a

higher rate of complete remissions with cholecalciferol 190, and another randomized controlled study in women with breast cancer before neoadjuvant

chemotherapy reports pathological complete remission more often 231. In curatively resected gastrointestinal tumors, cholecalciferol improved recurrence-

free survival in subgroups with low parathyroid hormone levels, while no difference occurred in the group with high parathyroid hormone levels 123; in

digestive tract cancer, the effect on recurrence or death depended on vitamin A levels, with benefit at medium levels and disadvantage at the lowest levels
130. In contrast, the largest randomized controlled study in older adults found no difference in cancer incidence 91, and in curatively resected cutaneous

melanoma, cholecalciferol showed no advantage in either recurrence-free survival or melanoma mortality 118. The evidence is overall low: The controlled

studies are mostly small, concern different tumor types and treatment situations, and the positive findings come predominantly from subgroup or single

studies; cholecalciferol was mostly studied as a capsule or tablet, sometimes daily, sometimes as a single dose. It remains open whether and for which

tumor types and baseline levels administration actually helps.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

91 Neale

et al.

2025

randomised controlled · 21,308 participants Vitamin D3 or placebo; 60,000 IU per month; up to 5 years; vs. placebo
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STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

118 De et

al. 2024

randomised controlled · 436 participants Cholecalciferol (vitamin D3); 100 000 IU monthly; minimum 6, maximum 42 months; median follow-up 52 months; vs

123

Sasaki

et al.

2026

randomised controlled · 410 participants Vitamin D3 versus placebo; 2000 IU/day; maximum follow-up 7.5 years; vs. placebo, randomized double-blind

130

Kohmura

et al.

2026

randomised controlled · 363 participants Vitamin D3 supplementation versus placebo; 5-year relapse-free survival; vs. Placebo

190

Suardi et

al. 2025

randomised controlled · 123 participants Cholecalciferol; 10 000 IU daily; 7 weeks during and 12 weeks after radiotherapy; vs. Placebo plus same radiotherap

231

Omodei

et al.

2025

randomised controlled · 80 participants Cholecalciferol 2,000 IU daily vs. placebo; 2,000 IU daily; 6 months; vs. placebo

237

Tirgar et

al. 2024

randomised controlled · 76 participants Vitamin D alone, synbiotics alone, or their combination vs. placebo; four months; vs. Placebo

321 Yao

et al.

2026

cohort study · 3,995 participants serum 25-hydroxyvitamin D levels (no supplementation); median follow-up 12.2 years (0.2-16.3); vs. sufficient versu

Vitamin D: Further Outcomes in Studies

In this area, numerous controlled studies and meta-analyses investigated very different outcome measures; the evidence is strong, but the results vary

widely depending on the outcome. The storage form 25(OH)D in blood reliably increased, for example in meta-analyses in multiple sclerosis, lupus and fatty

liver disease 495562. In diabetic foot ulcer, wounds healed more often than with control in a meta-analysis 66. Calcium, phosphate and urinary calcium values

remained without difference between the groups in several studies 64119174204; in two studies, serum calcium increased 149267. Cholecalciferol (vitamin D3),

ergocalciferol (vitamin D2) and calcifediol were predominantly studied as a capsule, tablet, drops or injection. It remains open which dose, form and

treatment duration is actually of benefit for which patient group, since the studies included very different populations and comparison groups.

STUDY DESIGN  ·  PARTICIPANTS PREPARATION  ·  DOSE  ·  DURATION  ·  COMPARISON

7 Cong et al.

2025

meta-analysis · 43,869 participants vitamin D plus calcium; vs. control/placebo

8 Migliorini

et al. 2025

systematic review · 43,397 participants Vitamin D and/or calcium supplementation; mean 92.8 ± 228.7 IU vitamin D and 833.6 ± 224.0 mg calcium daily; mea

11 Meng et

al. 2025

meta-analysis · 19,586 participants Vitamin D supplementation; vs. Placebo or standard treatment

13 Wang et

al. 2025

meta-analysis · 18,372 participants Oral vitamin D supplementation; Daily low-dose ≤ 1000 IU/day vs. higher doses; vs. Placebo or no treatment

14 Liu et al.

2025

meta-analysis · 15,677 participants Vitamin D supplementation; vs. Placebo

15

Matukaitienė

et al. 2025

systematic review · 13,000 participants Vitamin D (level measurement or supplementation); vs. Men with mild vs. moderate-to-severe or arteriogenic ED; sup

17 Hsu et al.

2026

systematic review · 11,600 participants Vitamin D supplements (form not reported); vs. Placebo or control in included RCTs

18 Patchen

et al. 2025

systematic review · 10,611 participants vitamin D (form not specified); 200 IU/day to 100,000 IU bolus quarterly; 28 days to two years; vs. placebo/no supple

Further studies in this area: 21 22 23 25 26 29 30 32 34 37 38 40 41 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 61 62 64 65 66 67 68 69 70 71 72 74 77 78 81 86 87 88 92 93 94 95 98

103 105 110 111 113 114 115 117 118 119 120 124 125 127 129 131 134 135 136 137 138 139 141 142 143 144 145 146 149 150 153 155 157 158 160 161 162 164 165 166 168 169 170 171 172 174 175 176 177 178 180 181

182 184 185 186 187 188 189 190 192 193 194 195 196 197 199 200 201 204 205 206 207 208 209 210 211 212 213 214 216 217 218 219 221 222 223 224 225 226 227 228 229 230 231 232 233 236 239 240

241 242 244 245 246 247 248 249 250 251 252 253 254 255 256 258 259 260 261 263 264 265 267 268 270 271 272 273 274 275 276 277 279 281 282 283 284 285 287 288 290 291 293 294 295 296 297

298 299 300 301 302 303 304 306 307 308 309 310 311 312 314 315 317 318 319 322 324 329 332 333 334 338
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4. How Is Vitamin D Dosed? Preparation, Dose and Duration in Studies

The studies used predominantly oral preparations with cholecalciferol (vitamin D3) and ergocalciferol (vitamin D2), sometimes calcifediol, as a capsule,

tablet, drops or injection. Some studies tested vitamin D together with calcium, vitamin K2, omega-3 fatty acids, magnesium, zinc or probiotics. The doses

and intake schedules are shown in the table.

PREPARATION  OR  FORM DOSE DURATION STUDY

Vitamin D3 (cholecalciferol), 2000 IU/day, vs. placebo 2000 IU/day median follow-up 5.3 years 89

oral vitamin D3, monthly dose 60,000 IU monthly median 4.6 years follow-up 90

Vitamin D3 or placebo 60,000 IU per month up to 5 years 91

Vitamin D (2000 IU/day) and/or omega-3 (1 g/day) 2000 IU vitamin D daily; 1 g omega-3 daily median 5.3 years 92

Vitamin D (60,000 IU) or placebo monthly 60,000 IU per month up to 5 years, assessed at 3 years 93

Vitamin D3 (cholecalciferol) 1600 IU/day or 3200 IU/day 5 years 94

Vitamin D3 1600 IU/day or 3200 IU/day 5 years supplementation, 7.3 years follow-up 95

Vitamin D3 1600 IU/day or 3200 IU/day 5 years supplementation, follow-up until end of 2021 96

oral vitamin D3 9600 IU/d for 2 d, then 3200 IU/d for 4 wk 4 weeks 97

Vitamin D3 2000 IU/d, partly combined with omega-3 fatty

acids 1 g/d

2000 IU vitamin D3 daily; 1 g omega-3 daily 5 years 98

Vitamin D3 supplement 4200, 16,800 or 28,000 IU per week from mid-pregnancy until birth 99

Vitamin D3 (cholecalciferol) and/or marine omega-3 fatty

acids vs placebo

2000 IU/day vitamin D3; 1 g/day omega-3 2 years 100

Cholecalciferol 1000 IU/day 1000 IU daily from 14 weeks' gestation until delivery 101

Oral vitamin D (cholecalciferol) 4000 or 10,000 IU/day versus 400 IU/day up to 9 months 102

Vitamin D 4000 IU/day or placebo 4000 IU/day up to 90 days until trigger day 103

5. Is Vitamin D Safe? Side Effects in Studies

Two meta-analyses found no more adverse events under vitamin D than under placebo, nor more cases of hypercalcemia 1464. One review warns that very

high doses can lead to hypercalcemia 21.

STUDY REPORTED  SIDE  EFFECTS

8 Migliorini et al. 2025 vitamin D associated with fewer gastrointestinal adverse events

11 Meng et al. 2025 similar safety profiles between the two groups

13 Wang et al. 2025 Fewer serious adverse events, RR = 0.83, 95% CI: 0.71 to 0.96

14 Liu et al. 2025 Serious adverse events comparable to placebo; none attributed to vitamin D

18 Patchen et al. 2025 evidence on adverse events very uncertain

21 Goswami et al. 2025 Concern for hypercalcemia at high doses mentioned

24 Jolliffe et al. 2025 not reported

26 Zhou et al. 2024 Vitamin D among three safest (SUCRA 0.19)

27 Gong et al. 2025 similar to control (RR 1.19; 95% CI 0.79 to 1.80)

32 Pilkey et al. 2023 safe and well-tolerated

33 Kokkinari et al. 2025 not reported

43 Chen et al. 2025 adverse events comparable (RR 1.02, 95% CI 0.94-1.10)
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6. What Remains Open: Limits of the Evidence

The results depend strongly on form, dose and baseline levels, so it remains unclear which groups and dosages benefit.

Many controlled studies were small or short, which limits their informative value.

With combination preparations, the contribution of vitamin D alone often cannot be separated out.

For cancer diseases, the strength of evidence is low, since the studies are mostly small and concern different tumor types.

It remains open whether supplementation alone, without accompanying measures such as training or protein, increases muscle strength.

7. Bottom Line: What Is Established About Vitamin D

In human studies, vitamin D shows a broad spectrum of effects. Controlled studies and meta-analyses found improvements above all in depressive

symptoms, disease activity of autoimmune diseases, asthma attacks in children and inflammation markers. Muscle strength mostly increased only together

with training. For bones, metabolism, heart and cancer, the results are mixed or predominantly without a difference, for example for blood pressure, falls and

cancer incidence. The strength of evidence is overall high, but the results depend strongly on form, dose and population, and many studies were small or

short.

Frequently Asked Questions

How well has Vitamin D been studied in humans?

We evaluated 339 human studies on Vitamin D, including 228 randomised controlled trials and 88 meta-analyses or systematic reviews; the controlled

studies include 142,839 participants in total. As of 3 October 2026.

Does Vitamin D help with infections and immune system? What the studies show

We evaluated 19 meta-analyses or systematic reviews, 40 controlled studies and 6 further studies; the controlled studies include 7,232 participants in

total. Result of the controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 291113

Does Vitamin D help with bones, falls and fractures? What the studies show

We evaluated 6 meta-analyses or systematic reviews, 41 controlled studies and 8 further studies; the controlled studies include 11,754 participants in

total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 4567

Does Vitamin D help with blood sugar and metabolism? What the studies show

We evaluated 14 meta-analyses or systematic reviews, 31 controlled studies and 6 further studies; the controlled studies include 46,556 participants in

total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 17202123

Does Vitamin D help with heart, circulation and blood pressure? What the studies show

We evaluated 11 meta-analyses or systematic reviews, 30 controlled studies and 3 further studies; the controlled studies include 26,146 participants in

total. Result of the controlled studies: mostly no difference. Strength of evidence under our published rules: high. Sources: 132132

Does Vitamin D help with mood and depression? What the studies show

We evaluated 5 meta-analyses or systematic reviews and 17 controlled studies; the controlled studies include 4,067 participants in total. Result of the

controlled studies: mostly improved. Strength of evidence under our published rules: high. Sources: 12325174

Does Vitamin D help with pregnancy and children? What the studies show

We evaluated 5 meta-analyses or systematic reviews, 10 controlled studies and 5 further studies; the controlled studies include 5,476 participants in

total. Result of the controlled studies: mixed. Strength of evidence under our published rules: high. Sources: 17193376

Which forms of vitamin D were investigated in the studies?

The studies used predominantly oral preparations with cholecalciferol (vitamin D3) and ergocalciferol (vitamin D2), sometimes calcifediol. Some

studies tested vitamin D together with calcium, vitamin K2, omega-3 fatty acids, magnesium, zinc or probiotics. The exact doses and forms are shown

in the table.
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Do human studies show an effect on the immune system?

For COVID-19, mortality under vitamin D was lower in two meta-analyses and one controlled study, but not robust in one meta-analysis 3153225. In

children with asthma, severe attacks decreased 46191, but overall vitamin D did not prevent respiratory infections in children 1324134.

What do studies show about bones and falls?

Children whose mothers received cholecalciferol during pregnancy had higher bone density at primary school age than after placebo 116. In children

and young adults with HIV, a relatively high daily dose improved bone density in a meta-analysis 50. For falls in independently living older people, one

meta-analysis and two controlled studies found no difference 1094145. Three meta-analyses, by contrast, found fewer falls, depending on dose, daily

administration and baseline levels 456. Fewer bone fractures appeared in one meta-analysis only when vitamin D was given together with calcium 6.

How safe is vitamin D?

Two meta-analyses found no more adverse events under vitamin D than under placebo, nor more cases of hypercalcemia 1464. One review warns that

very high doses can lead to hypercalcemia 21. In one study, kidney stones occurred in some of the participants, without a clear difference between the

groups 98.

Are there limitations of the studies?

The results depend strongly on form, dose and baseline levels, so it remains unclear which groups and dosages benefit. Many controlled studies were

small or short. With combination preparations, the contribution of vitamin D alone often cannot be separated out. For cancer diseases, the strength of

evidence is low.
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Sources

1 Micronutrient Supplementation to Reduce Cardiovascular Risk
An P, Wan S, Luo Y, Luo J, Zhang X, Zhou S et al. · 2022

2 Low vitamin D levels do not aggravate COVID-19 risk or death, and vitamin D supplementation

does not improve outcomes in hospitalized patients with COVID-19: a meta-analysis and

GRADE assessment of cohort studies and RCTs
Chen J, Mei K, Xie L, Yuan P, Ma J, Yu P et al. · 2021

3 Vitamin D supplementation and risk of stroke: A meta-analysis of randomized controlled trials

Fu J, Sun J, Zhang C · 2022

4 Association Between Vitamin D Supplementation and Fall Prevention

Wei FL, Li T, Gao QY, Huang Y, Zhou CP, Wang W et al. · 2022

5 Effect of vitamin D, calcium, or combined supplementation on fall prevention: a systematic

review and updated network meta-analysis
Tan L, He R, Zheng X · 2024

6 Vitamin D supplement on prevention of fall and fracture: A Meta-analysis of Randomized

Controlled Trials
Thanapluetiwong S, Chewcharat A, Takkavatakarn K, Praditpornsilpa K, Eiam-Ong S,

Susantitaphong P · 2020

7 The effects of combined calcium and vitamin D supplementation on bone mineral density and
fracture risk in postmenopausal women with osteoporosis: a systematic review and meta-

analysis of randomized controlled trials
Cong B, Zhang H · 2025

8 Vitamin D and calcium supplementation in women undergoing pharmacological management

for postmenopausal osteoporosis: a level I of evidence systematic review

Migliorini F, Maffulli N, Colarossi G, Filippelli A, Memminger M, Conti V · 2025

9 The effect of vitamin D supplementation on antibiotic use: a meta-analysis based on

randomized controlled trials

Wang M, Wu Y, Xiang Z, Zhang Y, Huang T, Chen B · 2024

10 Efficacy of Vitamin D Supplementation on the Risk of Falls Among Community-Dwelling Older

Adults: A Systematic Review and Meta-Analysis

Torres-Lopez R, Obradors N, Elosua R, Azagra-Ledesma R, Zwart M · 2025

11 The role of vitamin D in the prevention and treatment of tuberculosis: a meta-analysis of
randomized controlled trials

Meng J, Li X, Xiong Y, Wu Y, Liu P, Gao S · 2025

12 Effects of vitamin D supplementation on depression in adult women: a systematic review of
randomized controlled trials

Park BJ, Kim SD · 2026

13 The role of vitamin D in the prevention and treatment of acute respiratory infections in
pediatric populations: a systematic review and meta-analysis of randomized controlled trials

Wang L, Yu Y, Liu K, Yu X, Li Y · 2025

14 Vitamin D supplementation for tuberculosis prevention: A meta-analysis
Liu S, Lin T, Pan Y · 2025

15 The Association Between Vitamin D Levels and Erectile Dysfunction in Men: A Systematic

Review
Matukaitienė R, Pikelytė A, Žilaitienė B, Lažauskas R, Verkauskienė R, Čeponis J · 2025

16 The Efficacy and Safety of Disease-Modifying Osteoarthritis Drugs for Knee and Hip

Osteoarthritis-a Systematic Review and Network Meta-Analysis
Yang W, Sun C, He SQ, Chen JY, Wang Y, Zhuo Q · 2021

17 The effects of vitamin D supplementation on inflammatory biomarkers: an umbrella study of

meta-analysis on randomized controlled trials
Hsu CY, Hussein HY, Al-Akkam KA, Gajjar TB, AlMohamadi H, Khonturaev N et al. · 2026

18 Vitamin D supplementation in pregnant or breastfeeding women or young children for

preventing asthma

Patchen BK, Best CM, Boiteau J, Solvik BS, Vonderschmidt A, Xu J et al. · 2025

19 Effects of Different Nutritional Strategies on the Prevention and Management of Gestational

Diabetes Mellitus: A Systematic Review and Network Meta-Analysis

Shi J, Chen K, Tang Y, Ren X, Zhang Y · 2026

20 Effect of Vitamin D on Regression to Normal Glucose Regulation in Adults With Prediabetes

Kretschmer PM, Balk EM, Pittas AG · 2025

21 Are there prophylactic effects of vitamin D among healthier adult patients? A systematic

review of randomized controlled trials
Goswami C, Law S, Zhang H, Park H, Maheta B, Arnott K et al. · 2025

22 Clinical efficacy of different supplemental doses of vitamins A and D in preventing

bronchopulmonary dysplasia in preterm infants: A network meta-analysis based on
randomized controlled trials

Yu Q, Chen X, Chen J, Peng L, Luo K · 2026

23 Role of Vitamin D Supplementation in Chronic Liver Disease: A Systematic Review and Meta-
Analysis of Randomized Controlled Trials

Martinekova P, Obeidat M, Topala M, Váncsa S, Veres DS, Zolcsák Á et al. · 2025

24 Association between maternal vitamin D supplementation during pregnancy and the risk of
acute respiratory infections in offspring: a systematic review and meta-analysis

Jolliffe DA, Brustad N, Chawes B, Cooper C, D'angelo S, Harvey NC et al. · 2025

25 Effectiveness of perioperative calcium and vitamin D supplementation in preventing post-
thyroidectomy hypocalcaemia: network meta-analysis of randomized trials

Gkanis V, Papaconstantinou D, Lanitis S, Dafnios N, Papakonstantinou I, Nastos K · 2026

26 Safety and efficacy of antioxidant therapy in children and adolescents with attention deficit
hyperactivity disorder: A systematic review and network meta-analysis

Zhou P, Yu X, Song T, Hou X · 2024

27 Assessing the potency of vitamin D augmentation on saccharometric indices in type 2

diabetes: a meta-analysis
Gong S, Chen L · 2025

28 Prenatal vitamin D supplementation and child respiratory health: A systematic review and

meta-analysis of randomized controlled trials
Tareke AA, Hadgu AA, Ayana AM, Zerfu TA · 2020

29 Vitamin D supplementation in critically ill patients: a meta-analysis

Zheng WH, Shi JH, Yu DX, Huang HB · 2025

30 Micronutrient Supplementation in Frailty: A Systematic Review and Meta-Analysis of
Randomized Controlled Trials

Paraskevas T, Kotrokois K, Vassilakou T, Halvatsiotis P, Psaltopoulou T, Sarafis P et al. · 2025

31 The impact of vitamin D administration on mortality in COVID-19 patients: a systematic review

and meta-analysis of randomized controlled trials
Kow CS, Ramachandram DS, Hasan SS, Wong Z, Thiruchelvam K · 2024

32 Does Native Vitamin D Supplementation Have Pleiotropic Effects in Patients with End-Stage

Kidney Disease? A Systematic Review of Randomized Trials
Pilkey NG, Novosel O, Roy A, Wilson TE, Sharma J, Khan S et al. · 2023

33 The Role of Vitamin D Supplementation in Preventing Pre-Eclampsia: A Review of

Randomized Controlled Trials with Meta-Analysis
Kokkinari A, Antoniou E, Orovou E, Andronikidi PE, Tzitiridou-Chatzopoulou M, Sarantaki A et
al. · 2025

34 Administration of vitamin D and its metabolites in critically ill adult patients: an updated
systematic review with meta-analysis of randomized controlled trials

Menger J, Lee ZY, Notz Q, Wallqvist J, Hasan MS, Elke G et al. · 2022

35 Comparison of nutritional supplements in improving glycolipid metabolism and endocrine
function in polycystic ovary syndrome: a systematic review and network meta-analysis

Hu X, Wang W, Su X, Peng H, Tan Z, Li Y et al. · 2023

36 Vitamin D Supplementation Improves Glycemic Control, Inflammation, and Lipid Profile in
Type 2 Diabetes Mellitus: A Systematic Review and Meta-Analysis of Randomized Controlled

Trials

M M, AU H · 2026

37 Role of vitamin D as adjuvant therapy on multiple sclerosis: an updated systematic review
and meta-analysis of randomized controlled trials

Serag I, Abouzid M, Alsaadany KR, Hendawy M, Ali HT, Yaseen Y et al. · 2025

38 Evaluation of the Clinical Outcomes Associated With the Use of Fatty Acids and Vitamin D in
Rheumatoid Arthritis Patients: A Systematic Review and Meta-Analysis

Xu B, Liang D, Chen G · 2025

39 The effects of vitamin D supplementation on serum lipid profiles in people with type 2
diabetes: a systematic review and meta-analysis of randomized controlled trials

Lu Q, Liang Q, Xi Y · 2024

40 Effects of Vitamin D Supplementation in Combination With Exercise Training on Body
Composition and Muscular Strength in Adults: A Systematic Review and Dose-Response

Meta-Analysis of Randomized Controlled Trials
Kazeminasab F, Moein AR, Baharlooie M, Moradi S, Camera DM, Tinsley GM et al. · 2025

41 Preoperative Calcium or Vitamin D Supplement in Thyroidectomy: A Systematic Review and

Meta-Analysis

Jullamusi W, Ratanaprasert N, Pongsapich W, Kasemsuk N · 2025

42 Exercise combined with vitamin D supplementation has additive health effects on short

physical performance battery and stair climbing in older adults: a scope review of

randomised controlled trials
Zhang J, Zhu Z, Niu Y, Cao ZB · 2025

43 Effectiveness and safety of dietary supplements in the adjunctive treatment of psoriasis: a

systematic review and network meta-analysis
Chen D, Yang J, Yang W, Liu X, Li Z · 2025

44 Effect of Vitamin D Supplementation on Human Gut Microbiota: A Systematic Review of

Randomized Controlled Trials
Zeb F, Osaili T, Hashim M, Alkalbani N, Papandreou D, Cheikh Ismail L et al. · 2026

45 The effect of vitamin D supplementation on hemoglobin concentration: a systematic review

and meta-analysis
Arabi SM, Ranjbar G, Bahrami LS, Vafa M, Norouzy A · 2020

46 Vitamin D supplementation decrease asthma exacerbations in children: a systematic review

and meta-analysis of randomized controlled trials
Fedora K, Setyoningrum RA, Aina Q, Rosyidah LN, Ni'mah NL, Titiharja FF · 2024

47 Effects of vitamin D supplementation on TSH and thyroid hormones: A systematic review of

randomized controlled trials

Safari S, Shojaei-Zarghani S, Molani-Gol R, Rafraf M, Malekian M · 2025

48 Preoperative Vitamin D and Calcium Administration in Patients Undergoing Thyroidectomy: A

Systematic Review and Meta-analysis of Randomized Controlled Trials

Alhakami M, Lajdam GB, Ghaddaf AA, Alayoubi S, Alhelali S, Alshareef M et al. · 2024

49 Vitamin D deficiency and multiple sclerosis relapse: a meta-analysis

Zhang Y, Yu S, Zu Y, Lv J, Chen J, Feng X · 2025

50 A Systematic Review and Meta-Analysis of Randomized Controlled Trials of the Effects of

Vitamin D Supplementation on Children and Young Adults with HIV Infection
Nguyen HS, Van Tran K, Chen SY, Tam KW · 2023

51 Efficacy of vitamin D supplementation in patients diagnosed with depression: a dose-

response meta-analysis of randomized controlled trials
Liu HH, Liu TH, Liu CY, Wu JY, Lin CH, Lai CC · 2026

52 Vitamin D Supplementation on Metabolic and Endocrine Profiles in Women with

polyendocrine metabolic ovarian syndrome: An Updated Systematic Review and Meta-
Regression of Randomized Controlled Trials

Pan D, Rui Z, Zhang W, Xia Y, Gao L, Yang L et al. · 2026

53 Vitamin D supplementation for managing COVID-19 in patients with vitamin D deficiency: a
systematic review and meta-analysis of randomised controlled trials

Zhu L, Zhang Y, Li X, Zou X, Bing P, Qi M et al. · 2025

54 Vitamin D3 as an add-on treatment for multiple sclerosis: A systematic review and meta-
analysis of randomized controlled trials

Mahler JV, Solti M, Apóstolos-Pereira SL, Adoni T, Silva GD, Callegaro D · 2024

55 Effects of vitamin D supplementation on patients with systemic lupus erythematosus: A
systematic review and meta-analysis

Lu J, Zhu Q, Yu J, Tan Z, Kang Y, Sun Q et al. · 2026

56 Optimizing bone health in people living with HIV: insights from a network meta-analysis of
randomized controlled trials

Wang JC, Chung SM, Wu PT, Tu YK, Lai PC, Tai TW et al. · 2025
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