
Table S1. Queries used for each database search 

Database Query 
Pubmed (indoor OR outdoor OR inside OR outside OR interior OR exterior OR 

indoors OR outdoors OR internal OR external) AND ("vitamin D" OR 
"vitamin D"[MeSH] OR "D vitamin" OR "vitamin D deficiency" OR "vitamin 
D deficiency"[MeSH] OR "vitamin D insufficiency" OR "D hipovitaminosis" 
OR "hipovitaminosis D" OR "D hypovitaminosis" OR "hypovitaminosis D" 
OR "calcitriol" OR "calcitriol"[MeSH] OR "calcitriols" OR "calciferol" OR 
"calciferols" OR "cholecalciferol" OR "cholecalciferol"[MeSH] OR 
"cholecalciferols" OR "colecalciferol" OR "colecalciferols" OR 
"ergocalciferol" OR "ergocalciferol"[MeSH] OR "ergocalciferols" OR 
"ergocalciferols"[MeSH] OR calcidiol OR calcidiols OR calcifediol OR 
calcifediols OR calcifediol[MeSH]) AND (athlete OR athletes OR 
athletes[MeSH] OR sport OR sports OR sports[MeSH]) 

Embase ('indoor'/syn OR indoor OR 'outdoor'/syn OR outdoor OR inside OR 
outside OR interior OR exterior OR indoors OR outdoors OR internal OR 
external) AND ('vitamin d'/syn OR 'vitamin d' OR (('vitamin'/syn OR 
vitamin) AND d) OR 'd vitamin' OR (d AND ('vitamin'/syn OR vitamin)) OR 
'hipovitaminosis d'/syn OR 'd hipovitaminosis'/syn OR 'hypovitaminosis 
d'/syn OR 'd hypovitaminosis'/syn OR 'calcitriol'/syn OR calcitriol OR 
calcitriols OR 'calciferol'/syn OR calciferol OR calciferols OR 
'colecalciferol'/syn OR colecalciferol OR 'cholecalciferol'/syn OR 
cholecalciferol OR colecalciferols OR 'cholecalciferols'/syn OR 
cholecalciferols OR 'ergocalciferol'/syn OR ergocalciferol OR 
'ergocalciferols'/syn OR ergocalciferols OR ‘calcidiol’/syn OR calcidiols OR 
calcifediol OR calcifediols) AND (‘athlete’/syn OR ‘athletes’/syn OR 
‘sport’/syn OR ‘sports’/syn) AND [2012-2023]/py 

Scopus TITLE-ABS-KEY((indoor OR outdoor OR inside OR outside OR interior OR 
exterior OR indoors OR outdoors OR internal OR external) AND (vitamin d 
OR d vitamin OR "vitamin d" OR "d vitamin" OR vitamin D deficiency OR 
vitamin d insufficiency OR "hipovitaminosis d" OR "d hipovitaminosis" OR 
"hypovitaminosis d" OR "d hypovitaminosis" OR calcitriol OR calcitriols 
OR calciferol OR calciferols OR colecalciferol OR cholecalciferol OR 
colecalciferols OR cholecalciferols OR ergocalciferol OR ergocalciferols OR 
calcidiol OR calcidiols OR calcifediol OR calcifediols) AND (athlete OR 
athletes OR sport OR sports)) 

Science Direct Field used: Title – abstract – key; (indoor OR outdoor OR inside OR 
outside OR interior OR exterior) AND ("vitamin d" OR calciferol) AND 
athlete 

Proquest (ABSTRACT(indoor) OR ABSTRACT(outdoor) OR ABSTRACT(inside) OR 
ABSTRACT(outside) OR ABSTRACT(interior) OR ABSTRACT(exterior) OR 
ABSTRACT(indoors) OR ABSTRACT(outdoors) OR ABSTRACT(internal) OR 
ABSTRACT(external)) AND (ABSTRACT("vitamin d") OR ABSTRACT("d 
vitamin") OR ABSTRACT("vitamin d deficiency") OR ABSTRACT("vitamin d 
insufficiency") OR ABSTRACT("hipovitaminosis d") OR ABSTRACT("d 
hipovitaminosis") OR ABSTRACT("hypovitaminosis d") OR ABSTRACT("d 
hypovitaminosis") OR ABSTRACT(calcitriol) OR ABSTRACT(calciferol) OR 
ABSTRACT(cholecalciferol) OR ABSTRACT(cholecalciferols) OR 
ABSTRACT(colecalciferol) OR ABSTRACT(colecalciferols) OR 
ABSTRACT(ergocalciferol) OR ABSTRACT(ergocalciferols) OR 
ABSTRACT(calcidiol) OR ABSTRACT(calcidiols) OR ABSTRACT(calcifediol) 



OR ABSTRACT(calcifediols)) AND (ABSTRACT(athlete) OR 
ABSTRACT(athletes) OR ABSTRACT(sport) OR ABSTRACT(sports)) 

Lilacs (indoor OR outdoor OR inside OR outside OR interior OR exterior OR 
indoors OR outdoors OR internal OR external) AND ("vitamin d" OR "d 
vitamin" OR "vitamin d deficiency" OR "vitamin d insufficiency" OR 
"hipovitaminosis d" OR "d hipovitaminosis"OR "hypovitaminosis d" OR "d 
hypovitaminosis" OR calcitriol OR calciferol OR cholecalciferol OR 
cholecalciferols OR colecalciferol OR colecalciferols OR ergocalciferol OR 
ergocalciferols OR calcidiol OR calcidiols OR calcifediol OR calcifediols) 
AND (athlete OR athletes OR sport OR sports) 

Cochrane Central 
Register of Controlled 
Trials 

(indoor OR outdoor OR inside OR outside OR interior OR exterior OR 
indoors OR outdoors OR internal OR external) AND ("vitamin d" OR "d 
vitamin" OR "vitamin d deficiency" OR "vitamin d insufficiency" OR 
"hipovitaminosis d" OR "d hipovitaminosis" OR "hypovitaminosis d" OR 
"d hypovitaminosis" OR calcitriol OR calciferol OR cholecalciferol OR 
cholecalciferols OR colecalciferol OR colecalciferols OR ergocalciferol OR 
ergocalciferols OR calcidiol OR calcidiols OR calcifediol OR calcifediols) 
AND (athlete OR athletes OR sport OR sports) 

ClinicalTrials.gov CondiƟon/disease: vitamin D 
Other terms: athlete sport 

InternaƟonal Clinical 
Trials Registry 
Plaƞorm (WHO) 

vitamin d athlete 

Katalog der Deutschen 
NaƟonalbibliothek 

“Vitamin D”, “Cholecaliferol”, “Colecalciferol”, “Calcidiol”, 
“Calcitriol”,“Sportler”, “SportlerInnen”, “Athlet”, “Athleten” “AthletInnen” 

EBSCO Open 
DissertaƟons 

vitamin d athlete  

 

Table S2. Newcastle-Ottawa risk of bias assessment for included cross-sectional 
studies. 

Study Sample 
representativeness Sample size Non-

respondents 
Ascertainment of 

exposure 
Comparability 
(0/1/2 factors) 

Assessment of 
outcome 

Statistical 
test Total (of 10) Reference 

Aydin2019 1 0 0 2 2 1 1 7 [40] 
Bauer2018 0 0 0 2 2 0 1 5 [41] 
Bauer2020 0 0 0 2 2 0 1 5 [42] 
Fields2020 0 0 0 2 2 0 1 5 [43] 
Geiker2017 0 0 0 2 1 0 1 4 [44] 
Huang2021 1 0 0 2 1 0 1 5 [45] 
Jakse2019 0 0 0 2 1 0 1 4 [46] 

Kawashima2021 0 0 0 2 2 0 1 5 [47] 
Kim2019 0 0 0 2 1 0 1 4 [48] 

Ksiazek2018 0 0 0 2 0 0 1 3 [49] 
Ksiazek2021 0 0 0 2 0 0 1 3 [50] 
McGill2014 0 0 0 1 1 2 1 5 [51] 

Mehran2016 1 0 1 1 1 2 1 7 [52] 
Most2021 0 0 0 2 2 0 1 5 [53] 

Peeling2012 0 0 0 2 2 1 1 6 [54] 
Radovanovic2022 0 1 0 2 1 0 1 5 [55] 

Ricart2021 0 0 0 2 2 0 1 5 [56] 
Sariakcali2020 0 0 0 2 1 0 0 3 [57] 
Sghaier2015 0 0 0 2 2 0 1 5 [58] 

Valtuena2014 0 0 0 2 0 0 1 3 [59] 
Wentz2016 0 1 0 2 2 0 1 6 [60]  

  



Table S3. Newcastle-Ottawa risk of bias assessment for included cohort studies. 

Study Represent
ative-ness 

Select
ion of 
non-
expos
ed 
cohor
t 

Ascertain
ment of 
exposure 

Outco
me 
not 
prese
nt at 
start 

Compara
bility  
(0/1/2 
factors) 

Assess
ment 
of 
outcom
e 

Follo
w-
up 
long 
eno
ugh 

Adequ
acy of 
follow
-up 

Tot
al 
(of 
9) 

Refere
nce 

Caroli201
4 

0 1 1 1 0 0 1 1 5 [61] 

Fields201
9 

0 1 1 1 1 0 1 1 6 [62] 

Galan201
2 

0 1 1 1 2 0 1 1 7 [63] 

Haslacher
2016 

1 1 1 1 2 0 1 1 8 [64] 

Huggins20
19 

0 1 1 1 1 0 1 0 5 [65] 

Krzywansk
i2016 

0 1 1 0 0 0 1 1 4 [66] 

Maruyam
a2016 

0 1 1 1 2 0 1 1 7 [67] 

Millward2
020 

1 1 1 1 2 1 1 1 9 [68] 

Wilson202
0 

0 1 1 1 1 0 1 1 6 [69] 

Valtuena2
021 

0 1 1 1 2 1 1 1 8 [70] 

 

Table S4. Newcastle-Ottawa risk of bias assessment for included randomized 
controlled trial. 

Study Case 
defini
tion 
adequ
ate 

Sample 
representati
veness 

Selec
tion 
of 
contr
ols 

Defini
tion 
of 
contr
ols 

Compara
bility 
(0/1/2) 

Ascertain
ment of 
exposure 

Same 
ascertain
ment of 
exposure 
for cases 
and 
controls 

Non-
respo
nse 
rate 

Tot
al 
(of 
9) 

Refere
nce 

Wyon
2015 

1 1 1 0 2 0 1 0 6 [71] 

 

  



Table S5. NHLBI risk of bias assessment for the included before-and-after study. 

Stud
y 

Obj
ecti
ve 
clea
rly 
stat
ed 

Selec
tion 
criter
ia 
pres
pecifi
ed 
and 
clear 

Represe
ntativen
ess 

All 
eligi
ble 
parti
cipa
nts 
enrol
led 

Sa
mp
le 
siz
e 

Test 
clea
rly 
desc
ribe
d 
and 
cons
iste
nt 

Outc
ome 
meas
ures 
presp
ecifie
d, 
clear 
and 
consi
stent 

Ass
ess
ors 
blin
ded 

Lo
st 
to 
fol
lo
w-
up 
<2
0% 

Stat
istic
al 
test
s 

Inter
rupt
ed 
time 
serie
s 

Indi
vidu
al-
level 
data 
use
d 

T
ot
al 
(o
f 
1
2) 

Refe
renc
e 

Vale
nti20
22 

1 1 1 0 0 1 1 0 1 1 0 0 7 [72] 

 

Table S6. Results of Egger’s test for funnel plot asymmetry in the complete set of 
results and in subgroups. 

Subgroup Intercept Standard 
error t statistic (df) p-value 

All 0.92 2.27 0.41 (91) 0.686 

Indoor 0.96 1.36 0.7 (51) 0.485 

Outdoor 2.09 4.28 0.49 (38) 0.628 

Spring -1.59 2.04 -0.78 (14) 0.449 

Summer 0.028 7.98 0.00 (12) 0.997 

Autumn 5.03 4.165 1.21 (18) 0.243 

Winter -1.40 2.25 -0.62 (20) 0.541 

 

  



 

 

Figure S1. Funnel plot for all studies of indoor athletes. The distribution, while not funnel-shaped, is 
relatively symmetrical, which is supported by a non-significant Egger’s test result 

 

Figure S2. Funnel plot for all studies of indoor athletes. The distribution, while not funnel-shaped, is 
relatively symmetrical, which is supported by a non-significant Egger’s test result 



 

Figure S3. Funnel plot for all studies performed in spring. The distribution shows a slight left-
asymmetry, but the result of Egger’s test is not statistically significant 

 

Figure S4. Funnel plot for all studies performed in summer. The distribution is relatively symmetrical, 
with a non-significant Egger’s test result 

  



 

Figure S5. Funnel plot for all studies performed in autumn. The distribution is relatively right-
asymmetrical, but Egger’s test is not significant, even at the 0.1 level of confidence 

 

Figure S6. Funnel plot for all studies performed in winter. The distribution is slightly left-
asymmetrical, but Egger’s test is not significant, even at the 0.1 level of confidence 



 

Figure S7. Forest plot of all included studies, grouped by type of sport (indoor/outdoor). Subgroup 
differences are only significant at a 0.1 level of confidence (test statistic = 4.00, df = 1, p = 0.052) 


