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Appendix 2

Supplementary Table 1. Keywords used to search databases.

Database Search terms
PubMed/ ("Vitamin D"[Mesh] OR "Vitamin D Deficiency"[Mesh] OR "Cholecalciferol"[Mesh] OR "25-Hydroxyvitamin D 2"[Mesh] OR
MEDLINE* "Calcifediol"[Mesh] OR "Ergocalciferols"[Mesh]) AND ("African Continental Ancestry Group"[Mesh] OR “Algeria”’[Mesh] OR

“Egypt”[Mesh] OR “Libya”[Mesh] OR “Morocco”[Mesh] OR “South Sudan”’[Mesh] OR “Sudan”[Mesh] OR “Tunisia”’[Mesh] OR
“Burundi”’[Mesh] OR “Comoros”[Mesh] OR “Djibouti”’[Mesh] OR “Eritrea”[Mesh] OR “Ethiopia”[Mesh] OR “Kenya”[Mesh] OR
“Madagascar”[Mesh] OR “Malawi”’[Mesh] OR “Mauritius”’[Mesh] OR “Comoros”[Mesh] OR “Mozambique”’[Mesh] OR
“Reunion”[Mesh] OR “Rwanda”[Mesh] OR “Seychelles”[Mesh] OR “Somalia”[Mesh] OR “Tanzania”’[Mesh] OR “Uganda’’[Mesh]
OR “Zambia”[Mesh] OR “Zimbabwe”[Mesh] OR “Benin”’[Mesh] OR “Burkina Faso”[Mesh] OR “Cabo Verde”[Mesh] OR “Cote
d'Ivoire”’[Mesh] OR “Gambia”[Mesh] OR “Ghana”[Mesh] OR “Guinea”’[Mesh] OR “Guinea-Bissau”[Mesh] OR “Liberia”[Mesh]
OR OR “Mali”[Mesh] OR “Mauritania”[Mesh] OR “Niger”’[Mesh] OR “Nigeria”[Mesh] OR “Atlantic Islands”[Mesh] OR
“Senegal”[Mesh] OR “Sierra Leone”[Mesh] OR “Togo”’[Mesh] OR “Angola”[Mesh] OR “Cameroon”[Mesh] OR “Central African
Republic”’[Mesh] OR “Chad”[Mesh] OR “Congo”’[Mesh] OR “Democratic Republic of the Congo”’[Mesh] OR “Equatorial
Guinea”[Mesh] OR “Gabon”[Mesh] OR “Sao Tome and Principe”[Mesh] OR “Botswana”’[Mesh] OR “Lesotho”’[Mesh] OR
“Namibia”[Mesh] OR “South Africa”[Mesh] OR “Swaziland”[Mesh])

Web of Science

ts = (" vitamin D" and ("Algeria" or "' Egypt" or " Libya" or " Morocco" or " South Sudan™ or " Sudan™ or " Tunisia" or " Western
Sahara" or " Burundi* or " Comoros" or " Djibouti" or " Eritrea" or " Ethiopia" or " Kenya" or " Madagascar" or " Malawi" or "
Mauritius" or "Comoros" or " Mozambique" or " Reunion" or " Rwanda" or " Seychelles” or " Somalia" or " Tanzania" or " Uganda"
or " Zambia" or " Zimbabwe" or " Benin" or " Burkina Faso" or " Cape Verde" or " Cote d'lvoire " or " Ivory Coast" or " Gambia" or
" Ghana" or " Guinea" or "' Guinea-Bissau" or " Liberia" or " Mali" or " Mauritania" or " Niger" or " Nigeria" or "Atlantic Islands" or
" Senegal” or " Sierra Leone" or " Togo" or " Angola" or " Cameroon” or " Central African Republic" or " Chad" or "' Congo" or
Democratic Republic of the Congo" or " Equatorial Guinea" or " Gabon" or " Sao Tome and Principe" or " Botswana" or " Lesotho"
or " Namibia" or " South Africa" or " Swaziland")

Embase

( (" vitamin D" and ("Algeria" or " Egypt" or " Libya" or " Morocco" or " South Sudan" or * Sudan" or " Tunisia" or " Western
Sahara" or " Burundi* or " Comoros" or " Djibouti" or " Eritrea" or " Ethiopia" or " Kenya" or " Madagascar" or " Malawi" or "
Mauritius" or " Comoros" or "' Mozambique" or " Reunion" or " Rwanda" or " Seychelles" or " Somalia" or " Tanzania" or " Uganda
or " Zambia" or " Zimbabwe" or " Benin" or " Burkina Faso" or " Cape Verde" or " Cote d'lvoire " or * Ivory Coast" or " Gambia" or
" Ghana" or " Guinea" or "' Guinea-Bissau" or " Liberia" or " Mali" or " Mauritania" or " Niger" or " Nigeria" or "Atlantic Islands" or
" Senegal” or " Sierra Leone™ or " Togo" or " Angola" or " Cameroon” or " Central African Republic" or " Chad" or " Congo" or "
Democratic Republic of the Congo" or " Equatorial Guinea" or " Gabon" or * Sao Tome and Principe" or " Botswana" or " Lesotho"
or " Namibia" or " South Africa" or "' Swaziland")) not "African American").mp. [mp=title, abstract, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword, floating subheading word, candidate term word]

African Journals
OnLine (AJOL)

“vitamin D" and ("Algeria" or "Egypt" or "Libya" or "Morocco" or "South Sudan" or "Sudan" or "Tunisia" or "Western Sahara" or
"Burundi" or "Comoros" or "Djibouti" or "Eritrea" or "Ethiopia" or "Kenya" or "Madagascar" or "Malawi" or “Mauritius" or "
Mayotte" or * Mozambique" or " Reunion" or " Rwanda" or " Seychelles" or " Somalia" or * Tanzania" or " Uganda" or " Zambia" or
" Zimbabwe" or " Benin" or " Burkina Faso" or "' Cape Verde" or " Cote d'lvoire " or " Ivory Coast" or " Gambia" or " Ghana" or "
Guinea" or " Guinea-Bissau" or " Liberia" or " Mali" or " Mauritania" or " Niger" or " Nigeria" or "Atlantic Islands" or " Senegal" or
" Sierra Leone" or " Togo" or " Angola" or " Cameroon" or vitamin D" and (" Central African Republic* or " Chad" or " Congo" or "
Democratic Republic of the Congo" or "' Equatorial Guinea" or " Gabon" or " Sao Tome and Principe" or " Botswana" or " Lesotho"
or " Namibia" or " South Africa" or " Swaziland") not "African American”

African Index
Medicus

“vitamin D”

*Country names were also searched without their “Mesh” terms in PubMed.




Supplementary Table 2. Sources of heterogeneity assessed using meta-regression analyses (mean 25(OH)D levels in
107 studies)

Number of Pooled Percentage
Factors - 25(OH)D mean 95% ClI P value Residual 1> . gz
studies (%0) (nmol/L) changein |
Age groups
e Newborns 11 (10%) 50-8 35-4,66-3
. Children 29 (27%) 72-3 38-7, 105-9 ) 90, o
«  Non-pregnant adults 56 (52%) 69-3 36.9, 1016 0-12 99-82% 9%
e Pregnant/newborn mothers 12 (11%) 65-8 28-9,102-6
Geographical Region
. Sub-Saharan Africa (West, East
and Central Africa) 52 (49%) 74-30 56-0, 92-60
e North Africa 42 (39%) 59.7 51.9,67-5 0-025 99-90% 1%
e  South Africa 16 (15%) 68-2 44.5,91-9
Setting
e Rural 16 (29%) 74-4 62-6, 86-1 ) ono, o
¢ Urban 54 (71%) 667 415 91.8 026 99:90% 1%
Assay
e CLIA 23 (26%) 60-0 50-2, 69-8
o E:fA 4 §4%g 60-8 25-4,96-1
. 5 (6% 86-2 529,119-4 _ . N
«  ELISA 22 (21%) 665 42.6,90-4 0-018  99-86% 5%
e HPLC 10 (9%) 84-6 56-9, 1122
e LC-MS/MS 10 (9%) 79-9 52-3,107-5
e RIA 23 (21%) 596 35.9,83:3
Risk of bias
e High risk of bias 2 (2%) 24.2 -11.4,59-8
e Moderate risk of bias 67 (62%) 71-3 -0-8, 1434 0-039 99.89% 2%
. Low risk of bias 39 (36%) 67-1 -4-7,138-8

“I?, measure of heterogeneity. Summary unadjusted 1% = 99-91%; Percentage change in 12 computed as: (Summary
unadjusted 12 - Residual 1?) / Summary unadjusted 12 x 100



Supplementary Table 3. Sensitivitiy analyses. Meta-analysis of mean 25(0OH)D levels excluding specmc study groups

Study category excluded Number of Pooled 95% ClI
studies (%) 25(0H)D
mean (nmol/L)
All studies (none excluded) 107 (100%) 67-8 62-8,72-8 99-91%
Excluding age groups;
. Newborns 11 (10%) 69-7 646, 74-9 99-87%
. Pregnant mothers 12 (11%) 68-1 62:9,73-2 99-88%
e Both pregnant mothers and newborns 23 (21%) 70-3 65-0, 75-6 99-83%
Excluding African region;
. Northern African countries 42 (39%) 72-7 62-8,72-8 99-92%
e Southern African countries 16 (14%) 67-0 61-472-6 99-92%
e Both Northern and Southern African countries 58 (53%) 72-8 656, 80-1 99-94%
Excluding studies with high risk of bias;
. High risk of bias 2 (2%) 68-6 637,736 99-91%
e Moderate risk of bias 66 (62%) 70-0 60-4,77-6 99-95%
e Both High and moderate risk of bias 68 (64%) 71-3 62-9,79-7 99-94%
Excluding studies with the following assays;
e CLIA 23 (26%) 69-6 63-9,75-3 99-92%
. CPBA 4 (4%) 67-7 625, 72-8 99-91%
e EIA 5 (6%) 66-4 61.2,71.5 99-91%
e  ELISA 22 (21%) 67-6 61.9,73:4 99-82%
e HPLC 10 (9%) 65-4 60-3,70-4 99-89%
e RIA 23 (21%) 69-8 637,759 99-92%

Excluding studies with;

e n<50 35 (32%) 70-4 62-0,78-8 99-18%

e n<100 61 (57%) 66-7 60-0, 73:5 99-74%
Excluding studies published between;

e 1978101989 3 (3%) 67-9 62-8,73-1 99-91%

e 1978 t0 1999 14 (13%) 70-3 649, 75-8 99-91%

e 1978 to 2009 24 (22%) 70-6 64-7,76-4 99-92%

*12, measure of heterogeneity >Vitamin D measurement assays; RIA: Radioimmunoassay; CLIA:
Chemiluminescence immunoassays; HPLC-MS/MS high-performance liquid chromatography-tandem mass
spectrometry; HPLC: high-performance liquid chromatography; EIA: Enzyme immunoassay; CPBA:
competitive protein-binding assay.



Supplementary Table 4. Summary characteristics of eligible studies (in chronological order)

1st Author, year City, country Eligible subjects (n) Male (%)* Mean age (range/SD) in  Area of residence Vitamin D measurement Vitamin D mean (SD) /
years* method? median (IQR) (nmol/L)¢
Children (< 17 Years)
Velaphi 2019 (newborns) Johannesburg, South Africa 290 0% 0 Urban CLIA 57-0 (29:7)
Hassam 20192 Dar es Salaam Tanzania 47 53% 1 NA EIA 47-79
Houghton 20193 Emali, Kenya Kamba: 287 50% 4 (3-5) Rural LC-MS/MS Kaamba : 82-5 (80-7, 84-3)
Maasai: 213 Maasai: 95-7 (93-1, 98-3)
Bodin 20194 Addis Ababa, Ethiopia 95 50% 4.3 Urban HPLC-MS/MS 352
White 2019° Pretoria, South Africa 84 48% 85 Urban LC-MS/MS 68-1 (13-2)
Owie 20186 (newborns) Lagos, Nigeria 166 NA 0(0) Urban ELISA 63-4 (1-5)
Youssef 20187 (newborns) Egypt 56 0% NA NA EIA NA
Omole 20188 llesa, Nigeria 103 64-1% 6-6 (7-14) NA HPLC 127-8 (17-2)
Sudfeld 2017° Daresalaam, Tanzania 581 48% 0-3(0-1-0-5) Urban HPLC-MS/MS 1-5 months: 36-2 (18-5)
6 months: 64-9 (21-7)
Ayadi 2016 (newborns) Tunis, Tunisia 87 45% 0(0) Rural and urban CLIA 14-8 (10-4)
Jones 2016 Nairobi, Kenya 22 64% 1-1(0-8-1-5) Urban CLIA 70 (54-85)
Bezrati 20162 Tunis, Tunisia 225 NA 11 (7-16) Urban CLIA 35-0 (12:7)
Yamamah 2016 South Sinai, Egypt 79 52% 8-6 (4-12) Rural ELISA NA
Toko 2016* (newborns) Chulaimbo, Kenya 54 57% 0(0) Rural EIA 64-9 (26-4)
Boillat-Blanco 2016 Kinondoni, Tanzania 358 53% 0-5 NA CLIA 89-6 (26-9)
Ludmir 2016 Gaborone, Botwsana 41 41% 1 NA CLIA 771
Eltayeb 2015% Assyout, Egypt 28 65% 9-35 (7-14) Urban ELISA 98-31 (3-5)
Braithwaite 20158 West Kiang, Gambia 237 37% 11-9 (17-19) Rural CLIA 596 (12-9)
Sudfeld 2015 Daresalaam, Tanzania 948 54% 0-1(0-1-0-1) Urban HPLC-MS/MS 45.2 (23)
Poopedi 20152 Johannesburg, South Africa 99 58% 15 (11-20) Urban CLIA 56-4 (7-2)
Wakayo 2015222 Ethiopia 174 43% 15 (11-18) Rural and urban CLIA 54-5 (15-9)
Abu Shady 2015% Egypt 200 49% 10 (9-11) NR ELISA 103-7 (33-2)
Nabeta 2015% Kampala, Uganda 41 54% 1-3 (0-5-2:0) Urban CLIA 80-4 (27-2)
Cusick 2014% Uganda 20 45% 3(1-12) Urban CLIA 63-1(21-7)
Djennane 2014% Algeria 435 47% 10 (5-15) Urban CLIA Summer: 71-4 (48-2-79-5)
Winter: 52.9 (39:4-75-6)
El Rifai 2014%" (newborns) Cairo, Egypt 135 53% 0(0) Rural and urban ELISA 41-7 (25-0)
El Sakka 2014% Egypt 96 58% 1 (0-25) NA RIA NA
Abd-Allah 2014% Zagazig, Egypt 120 40% 11 (7-17) Urban ELISA 46-6 (13-5)
Fares 2014% Tunis, Tunisia 156 51% 0 Urban RIA 29-8 (15-2)




Thacher 2014 Jos, Nigeria 257 50% (1-10) Urban LC-MS/MS 49.9 (7-5-127-3)
Maalmi 2013% Ariana, Tunisia 225 56% 9.5 (2-16) Rural RIA 75-6 (14-9)
Azab 2013% Zagazig, Egypt 40 43% 10-8 (6-16) Urban ELISA 66-1 (12)

Fahim 2013% Assiut, Egypt 100 NA 8 (4-15) NA ELISA 40-2 (12-3) pg/ml
Luxwolda 2013% (newborns) Tanzania 82 60% 0 Rural LC-MS/MS 79-0 (26-4)
Amukele 20123 Malawi 21 NA 0 (0-1) NA LC-MS/MS 78-6 (10-4)
Hamza 2011% Cairo, Egypt 60 17% 13-10 (7-2-18-5) Urban ELISA 106-5 (23)
Poopedi 2011% Johannesburg, South Africa 295 78% 105 Urban CLIA 934 (32-8)
Thacher 2010% Jos, Nigeria 21 48% 3(2-5) Urban CLIA 67

Albanna 20104 Zagazig, Egypt 40 50% 3(2-5) Urban EIA 87-25 (18-4)
Nguema - Asseko 20054 Oyem, Gabon 28 56% 0(0) Urban NA 110-0 (42-5)
Graff 200442 Jos, Nigeria 15 40% 4 (2-8) Urban CPBA 72-4 (11-5)
Thacher 200044 Jos, Nigeria 123 50% 4 (2-6) Urban RIA 51-2 (15-5)
Thacher 1999a* Jos, Nigeria 10 NA 7 (1-8) Urban RIA 52-2(7-2)
Pfitzner 19984 Jos, Nigeria 198 45% 2.0 (0-5-3-0) Urban RIA 64-9 (24)
Cornish 2000% N- Province, South Africa 58 NA 12 Rural RIA 111-4(9-1)
Walter 19974 Jos, Nigeria 27 70% 3(1-7) Urban RIA 59.9 (18-7)
Sanchez 19974 (newborns) Maiduguri, Nigeria 10 0% 0 NA RIA 32-9 (19-3)
Oginni 1996a® Ile-Ife, Nigeria 94 63% 3(1-5) Urban RIA 63 (2-6)

Oginni 1996b% Ile-1fe, Nigeria 20 61% 3(1-5) Urban RIA 69 (22)
Okonofua 1991%2 Ile-Ife, Nigeria 12 75% 2 Urban RIA 41 (29-50)
Okonofua 1986 (newborns) Ife, Nigeria 30 NA 0 NA CPBA 49 (12-8)
Markestad 1984% (newborns) Libya 14 NA 0 NA NA 20 (10-45)
Adults (=18 years)

Velaphi 2019 (mothers) Johannesburg, South Africa 290 NA NA Urban CLIA 419 (21-0)
Oluwole 2019% Lagos, Nigeria 206 0% 31 Urban ELISA 1423 (112-3-164-7)
Azzam 2019% Alexandria, Egypt 40 0% NA NA ELISA 40-3 (21-4)
Cavalier 2019 Abidjan, lvory Coast 203 40% 37 Urban CLIA 64-6

Chikwati 2019% Harare, Zimbabwe 63 0% 26-6 (18-49) Urban HPLC 100 +£27-1
Chutterpaul 2019% KwaZulu-Natal, South Africa 176 16-5% 72:6 NA HPLC 50-1+23-3
Gaffer 2019 Khartoum, Sudan 180 0% 277 Rural CLIA 28-2 (23:5,36-2)
Gernand 2019 Asesewa, Ghana 98 0% 26-5 (18-35) Rural LC-MS/MS 65-1 (14-2)
Younouss 2019% Yaounde (Cameroon 75 0% 27-6 NA ELISA 46-1

Owie 2018° (mothers) Lagos, Nigeria 166 NA 31-4 (18-42) Urban ELISA 87-4 (2:0)




Myburgh 2018
Kagotho 2018°%
Faid 2018%°
Ibrahim 2018%
Ashenafi 2018%
Skalli 2018%¢
Lahmar 2018%
Aké 20187°
Bahendeka 2018™
Bakeer 2018
Youssef 20187 (mothers)
Fondjo 20177

Ali 20177

Musa 20187

Abdel Galil 2018
Bakeer 2018

Abdel-Mohsen 2018%
Sotunde 201777
Akinlade 201778
Gbadegesin 20177
Derar 2017%

Fondjo 20177
Musarurwa 20178
Nielson 2016°
Lategan 2016%

Ayadi 2016 (mothers)
El Maataoui 2016%
Edem 2016%
Abbiyesuku 2016%
Toko 2016 (mothers)
Aboelnaga 2016%
Van der Walt 2016%

Azab 2016%

NW Province, South Africa
Nairobi, Kenya
Misurata, Libya

Qena, Egypt

Addis Ababa, Ethiopia
Rabat, Morocco
Ariana, Tunisia

Cote d’lvoire

Uganda-

Egypt

Egypt

Nkawie, Ghana

Cairo, Egypt

Khartoum, Sudan

Zagazig, Egypt

Egypt

Alexindiria, Egypt

NW Province, South Africa
Idadan, Nigeria

Lagos, Nigeria
Khartoum, Sudan
Nkawie, Ghana

Harare, Zimbabwe
Keneba, The Gambia
Mangaung, South Africa
Tunis, Tunisia

Morocco

Ibadan, Nigeria

Ibadan, Nigeria
Chulaimbo, Kenya
Dakalia, Egypt

Free State province, South
Africa
Zagazig, Egypt

505
253
455
20
78
146
154
163
79
17
56
100
33

132

100

30
209
30
461
50
100
133
17
339
87
254
20
49
63
50
50

100

0%
75%
16%
50%
54%
NA
43%
NA
33%
0%
0%
22%
42%

0%
0%
0%
NA
0%
NA
0%
NA
22%
42%

22%
0%
27%
NA
100%
0%
36%
33%

5%

NA
33 (18-65)

33 (1-64)

352

29 (18-68)
336 (18-60)
46-36

18-49

173 (7-3-27-9)
262 (19-35)
NA

57.7

35 (27-59)

276
36-24

26 (19-35)
NA

60 (43-80)

35 (19-55)
31-3 (4-4)

32 (18-60)

58

35-1(8-9)

29 (25-39)

44 (25-63)

31 (19-42)
60-5 (8-4)

NA

54-50 (30-80)
225

39-5 (18-65)
39

115 (8-18)

Rural and urban
Urban
Urban
NA
Urban
Urban
NA
NA
NA
NA
NA
Rural
Urban

Rural and urban
Urban

NA

Urban

Urban

NA

NA

NA

Rural

NA

Rural

Urban

Rural and urban
NA

Urban

Urban

Rural

Rural

Rural and urban

Urban

CLIA
CLIA
CLIA
ELISA
NA
LC-MS/MS
RIA
HPLC
CLIA
ELISA
EIA
ELISA
ELISA
CLIA

ELISA
ELISA

ELISA
CLIA
ELISA
HPLC
NA
ELISA
CLIA
EIA
CLIA
CLIA
CLIA
HPLC
HPLC
EIA
ELISA
ELISA

ELISA

68-2 (median)
69-4 (111-8)
52-8 (29-4)
76-7 (10-73)

35

324 (16-4)
70-3 (11-7)
77-4 (3-9)
99-6- (120-8)
48-65 (27-30)
NA

31-3 (6-5-81-8)
90-1 (26-9-189-1)

210 (18-0-27-7)
114-4 (22-9)
487 (27-3)
164-7 (7-5)

76-4 (23-4)

28-1 (5-6)

130-3 (129-7)
51-1 (21-9)

31-3 (6-5,81-8)
53-9 (45-7,66-1)
20-1 (5-8) pM
96-8 (28)

170 (12-8)

50-6 (215)
45.80 (13-30) pg/ml
107-2 (25-2)
77-0 (31-5)

604 (21.7)

45.9

841 (3-7)




Ben Fradj 2016%
Nasri 2016%

Sobeih 2016%

Basson 2015%

Fattah 2015%

Botros 2015%

El Maataoui 2015%
Kazem 2014%
Durazo-Arvizu 2014%

George 20149100

Were 201411

Aly 201412

El Rifai 2014%" (mothers)
Durazo-Arvizu 20131
Hamill 20131
Luxwolda 2013% (adults)

George 2013'%

Gebreegziabher 20131%
El Maaty 20137
Olama 2013%®

El-Shal 2013%%°
Emerah 2013110

Friis 2013

Ibn Yacoub 20121%
Schaalan 201213
Amukele 20123
Luxwolda 2012

Gawad 2012°

El Maghraoui 201211

Kruger 20111

Tunis, Tunisia
Tunis, Tunisia
Cairo, Egypt
Cape Town, SA
Cairo, Egypt
Cairo, Egypt
Morocco

Cairo, Egypt

Kumasi, Ghana

Victoria, Seychelles

Cape Town, South Africa
Johannesburg, South Africa

Mombasa, Kenya
Dakahlia, Egypt

Cairo, Egypt

Nigeria

Johannesburg, South Africa
Tanzania

Johannesburg, South Africa

Rift Valley, Ethiopia
Egypt

Dakahlia, Egypt
Zagazig, Egypt
Zagazig, Egypt
Mwanza, Tanzania
Rabat, Morocco
Cairo, Egypt
Malawi

Tanzania

Mansoura, Egypt

Rabat, Morocco

Johannesburg, South Africa

250
64
75
199
30
404
73
30

Ghana: 497
Seychelles: 494
South Africa: 502
Africans: 371
Asian—Indians: 343

15
176
135
100
98

Pregnant women: 138

Other adults: 60

Africans:373
Asians:344
202

31
50
150
129
347
30
25
21

Maasai: 35
Hadzabe: 25
55

178
658

25%
0%
NA
31%
60%
0%
0%
0%
50%

48%

60%
40%
0%
0%
0%
60%

48%

0%
100%
0%
0%
0%
58%
0%
72%

Maasai: 43%
Hadzabe: 84%
27%

0%
0%

63-3 (29-91)
NA

315 (14-65)
34.0 (24-0-44-3)
25-1 (19-50)
315 (8-2)

59-8 (50-0-83-0)
48

34 (25-45)

42 (19-65)
44 (18-65)
26

68 (60-85)
260 (5-8)
31 (18-59)
32 (18-49)
34 (16-65)

43 (18-70)

30-8 (7-8)
(35-50)

331

293

27-14 (20 -41)
NA

495

(30-55)

23 (22-28)

34 (16-65)

38 (26-54)

59 (50-79)
50 (35-90)

Urban

Urban

Urban

Rural and urban
Urban

NA

Urban

Urban

Ghana: rural
Seychelles: urban

South Africa: urban

Urban

Urban
Rural
Rural and urban
Rural and urban
Urban
Rural

Urban

Rural
Urban
Rural
Urban
Urban
Urban
NA
Urban
NA
Rural

Rural and urban

Urban

Rural and urban

CLIA

CLIA
ELISA
CLIA

EIA

RIA

CLIA
ELISA
LC-MS/MS

HPLC

CLIA

EIA

ELISA

RIA

RIA
LC-MS/MS

HPLC

ELISA
HPLC
ELISA
HPLC
ELISA
CLIA

na

RIA
LC-MS/MS
LC-MS/MS

RIA

CLIA
CLIA

NA

28-3(13-82)

71-9 (26-2)

49-2 (42-4-59-7)

112.8 (51-2)

27-5 (4-0-62)

32:9(23:8)

68-3 (9-3)

Ghana: 75-9 (6-9)
Seychelles: 72-9 (19-5)
South Africa: 59-2 (20-7)
Africans: 64-9 (46-4-89-4)
Asian Indians: 412 (28-4—
56-8)

76-6 (20-5)

92 (17)

81-4 (53-4)

64 (17-4)

60 (16-5)

Pregnant women: 138-5 (35-0)

Other adults: 115-1 (27-0)
Africans: 70-9 (51-5-95-1)
Asians: 41-8 (28:6-56-8)
39-7+9.7

78-5 (10-5)

46-9 (13:5)

67-9 (11-7)

38-1 (15-9)

84-4 (25-6)

57-41 (4-18)

99-1 (27)

93-4 (6-5)

Maasai: 119-0 (26-0)
Hadzabe: 109-0 (28-0)
77-1 (16-2) pmol/L
46-7 (31-9

714 (21-9)




Nansera 2011 Mbarara, Uganda 50 50% 27 NA HPLC 64-9 (17-5)
Glew 2010™° Gombe, Nigeria 51 43% 52 (18-72) Rural LC-MS/MS 68-0 (3:7)
Allali 2009'% Rabat, Morocco 415 0% 50 (24-77) Urban RIA 45-2 (19-7)
Yan 20092 Keneba, The Gambia 30 50% 67 (60-75) Rural RIA 68-4 (16-2)
Wejse 20072 Guinea-Bissau 494 48% 37 (15-87) Urban LC-MS/MS 85-3 (34-8)
Alsayed 20072 Cairo, Egypt 70 100% 47-1(3-1) Rural and urban RIA 47-1(3-1)
Meddeb 20052 Tunis, Tunisia 261 0% 40 Urban RIA 40
Njemini 2002'% Ntam, Cameroon 152 61% 66 (60-86) Rural RIA 52-7 (19-2)
Daniels 2000'% South Africa 14 NA NA NA CPBA 43-4 (19-5)
Daniels 1997 South Africa 139 0% 44 (20-64) NA CPBA 19-3 (6-8-45-6)
Sanchez 19974 Maiduguri, Nigeria Non-pregnant women: 21 0 Non-pregnant women 17 NA RIA Non-pregnant women: 40-2
Newborn mothers: 10 (9:32) (9-5)
Newborn mothers:16 New mothers: 44-4 (22-8)
(3-35)
Garabedian 19912 Constantine, Algeria 84 NA NA Urban NA Women: 27-1 (9-4)
Infants: 21-3 (11-8)
Feleke 1999'% Adis Ababa, Ethiopia Pregnant: 31 0% 21 (19-40) Urban HPLC Pregnant: 25 (17-46)
Other adults: 30 Other adults: 23-5 (18-29)
M'Buyamba-Kabangu 1987 Kinshasa, Zaire 33 100% 31 Urban RIA 64-9 (38-9)
Okonofua 1986° (mothers) Ife, Nigeria 30 NA NA NA CPBA Mothers: 77-7 (15-8)
Markestad 1984 (mothers) Libya 19 0% (26-45) NA NA 34 (13-75)
Pettifor 1978 Johannesburg, South Africa 264 NA 79 (1-7) Urban CPBA 73-9

*Data presented is only for healthy participants

€25(0OH)D levels are presented in mean (SD) or median (IQR).

>Vitamin D measurement assays; RIA: Radioimmunoassay; CLIA: Chemiluminescence immunoassays; LC-MS/MS: liquid chromatography-tandem mass spectrometry; HPLC-MS/MS high-performance
liquid chromatography-tandem mass spectrometry; HPLC: high-performance liquid chromatography; EIA: Enzyme immunoassay; CPBA: competitive protein-binding assay. Data that were not available
were indicated as NA.



Supplementary Table 5. Mean/median 25(OH)D levels for disease and control groups in case-control

studies.
Disease group Healthy controls
Mean (SD)/median Mean (SD)/median
(IQR) 25(CH)D (IQR) 25(0H)D
Disease Study Country n (nmol/L) n (nmol/L) p
Rickets Graff 2004 Nigeria 15 37-4 (13-5) 15 72-4 (4-6) <0-0001
Oginni 1996a Nigeria 27 43 (5-5) 47 63 (2:6) <0-0001
Oginni 1996b Nigeria 22 36 (28) 20 69 (22) <0-0001
Okonofua 1991 Nigeria 11 41 (22, 84)* 12 41 (29, 50)* -
Pfitzner 1998 Nigeria 20 56-4 (11-7) 198 64-9 (24-0) 0-12
Walter 1997 Nigeria 16 14-1 (4-7) 27 24(7:5)  <0-0001
Thacher 2000 Nigeria 123 32 (22, 40) 123 50 (42, 62)* -
Jones 2016 Kenya 21 19 (15, 37)* 22 70 (54, 85)* -
Daniels 2000 South Africa 41 37-7 (15-5) 14 43-4 (19-5) <0-0001
Thacher 2014 Nigeria 190 34-9 (5-0, 89-9)* 257 49-9 (75, 127-3)* -
Fractures Chutterpaul 2019 South Africa 151 39-4 (23-1) 176 50-1 (23-3) <0-0001
El Maghraoui 2012 Morocco 97 33:5(22) 81 46-7 (31-9) 0-001
El Maataoui 2015 Morocco 134 39-1(17-8) 73 32:9 (23-8) 0-035
Tuberculosis Musarurwa 2017 Zimbabwe 134 59.9 (48-7, 73-9) 133 53.9 (45-7,66-1) * -
Wejse 2007 Guinea-Bissau 362 78-3 (22-6) 494 85-3 (34-8) <0-0001
Ludmir 2016 Botswana 39 80-4 (53-7,99-8)* 41 77-1 (56-4, 104-6)* -
Ashenafi 2018 Ethiopia 78 38:5 77 35 -
Friis 2013 Tanzania 1223 110-9 (35-7) 347 84-4 (25-6) <0-0001
Boillat-Blanco 2016 Tanzania 280 94-0 (26-9) 358 89:6 (26-9) 0-041
Edem 2016 Nigeria 24 44-08 (9-5) pg/ml 20 45-80 (13-30) pg/ml 0-62
HIV Hamill 2013 South Africa 74 59-2 (16-5) 98 59.7 (16-5) 0-84
Velaphi 2019 (mothers) South Africa 137 58-8 (31-2) 152 55.5 (28-3) 0-35
Velaphi 2019 (children) South Africa 138 40-7 (21-2) 151 42-8 (20-9) 0-40
Were 2014 Kenya 16 88-1 (58-2) 23 79-9 (37-4) 0-59
Nansera 2011 (HIV only) Uganda 50 69-9 (27-5) 50 64-9 (17-5) 0-28
Nansera 2011 (HIV+TB) Uganda 50 59.9 (27-5) 50 64-9 (17-5) 0-28
Aké 2018 Ivory Coast 120 69-9 (5-5) 163 77-4 (3:9) <0-0001
Chikwati 2019 Zimbabwe 64 112 (33-4) 63 100 (27-1) 0-028
Musarurwa 2017 Zimbabwe 139 50-9 (36-4, 67-1)* 133 53-9 (45-7, 66-1)* -
Diabetes Abd-Allah 2014 Egypt 120 35-5(12-5) 120 46-6 (13-5) <0-0001
Abbiyesuku 2016 Nigeria 80 91-2 (28-2) 29 107-2 (25-2) 0-0083
Azzam 2019 Egypt 40 35.0 (17:5) 40 40-3 (21-4) 0-23
Bahendeka 2018 Uganda 85 116-4 (63:6) 79 99-6 (120-8) 0-26
Azab 2013 Egypt 80 61-7 (14-0) 40 66-1 (12-0) 0-092
Fondjo 2017 Ghana 118 6-1(4-8,22:3)* 100 31-3 (6-5, 81-8)* -
Fondjo 2017 Ghana 18 6-1(4-8,22:3)* 100 31-3 (65, 81-8)* -
Asthma Maalmi 2013 Tunisia 155 47-1 (16-7) 225 756 (14-9)  <0-0001
Ali 2017 Egypt 82 452 (8-7, 136-5)* 33 90-1 (269, 189-1)* -




Lahmar 2018 Nigeria 154 48-1 (9-5) 154 70-3 (11-7) <0-0001

Omole 2018 Nigeria 103 122-8 (18:0) 103 127-8 (17-2) 0-043
Systemic lupus .
erythematosus Abdel Galil 2018 Egypt 123 64-6 (20-5) 100 114-4 (22-9) <0-0001

Azab 2016 Egypt 100 84-1 (3:7) 100 53-7 (3-0) <0-0001

Emerah 2013 Egypt 107 27-4 (15-4) 129 38-1(15-9) <0-0001

Hamza 2011 Egypt 60 65-7 (30-1) 60 106-5 (23-0) <0-0001
Hepatitis C virus

Abdel-Mohsen 2018 Egypt 60 111-1 (21-1) 30 164-7 (7-5) <0-0001

Eltayeb 2015 Egypt 66 61-58 (17-05) 28 98-31 (3-50) <0-0001

Schaalan 2012 Egypt 50 37-2(8:7) 25 99-1 (27-0) <0-0001
Polycystic ovary
syndrome Bakeer 2018 Egypt 53 31-3 (14-9) 17 48-7 (27-3) 0-0013

El-Shal 2013 Egypt 150 59.9 (13-0) 150 67-9 (11-7) <0-0001

Bakeer 2018 Egypt 53 31-3 (14-9) 17 48-7 (27-3) 0-0013
Cardiovascular
diseases El Maaty 2013 Egypt 63 60-1 (25-8) 31 785 (10-54) <0-0001

Derar 2017 Sudan 50 46-37 (30-74) 50 51-10 (21-91) 0-34
Vitiligo

g Sobeih 2016 Egypt 75 43-7 (20-2) 75 71-9 (26-2) <0-0001

Ibrahim 2018 Egypt 80 34-64 (3-03) 20 76-70 (10-73) <0-0001
Renal diseases .

Cavalier 2019 Ivory Coast 100 100-3 203 64-6 -

Derar 2017 Sudan 50 56-2 (33:6) 50 51-1(21-9) 0.-37
Fibromyalgia

Olama 2013 Egypt 50 37-7(15-2) 50 46-9 (13-5) 0-0019
Diarrhoea .

Hassam 2019 Tanzania 47 51.9 47 47-8 -
Albinism .

Van der Walt 2016 South Africa 50 54-4 50 45-9 -
Alopecia areata

Fattah 2015 Egypt 30 45.9 (8:5) 30 112-8 (51-2) <0-0001
Goiter

Aboelnaga 2016 Egypt 77 60-4 (21-7) 50 70-8 (27-2) 0-019
Graves disease

Gawad 2012 Egypt 90 536 (18-5) 55 77-1 (16-2) <0-0001
Malaria

Cusick 2014 Uganda 40 52-9 (16) 20 63-1 (17-7) 0-001
Malnutrition

Nabeta 2015 Uganda 117 81-1 (30-0) 41 80-4 (27-2) 0-90
Metabolic
syndrome Alsayed 2007 Egypt 93 40 (11-3) 70 47-1 (3-1) <0-0001
Multiple sclerosis .

Skalli 2018 Morocco 113 29-2 (17-4) 146 324 (16-4) 0-13
Neural tube
defects Nasri 2016 Tunisia 68 20-65 (10-25) 64 28-30 (13-82) 0-0004
Pneumonia

Albanna 2010 Egypt 40 37-6 (21-1) 40 8725 (18:-4) <0-0001
Schizophrenia i o

Akinlade 2017 Nigeria 60 19-8 (5-1) 30 28-1 (5:6) <0-0001
Systemic sclerosis

Ibn Yacoub 2012 Morocco 30 27-2 (6:7) 30 57-41 (4-18) <0-0001
B-thalassemia
major Fahim 2013 Egypt 100 10-4 (4-6) 100 40-2 (12-3) <0-0001

*These are median values (with IQR), the rest are means (SD). Level of significance between the group means was determined using

the Student t-test, this was not carried out in studies with only median 25(OH)D concentrations.
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Supplementary Table 6. Seasonality in vitamin D status*

Study Country Seasonality in Comments
25(0OH)Dlevels
Ali 2017 Egypt Yes Lower vitamin D status in winter
Allali 2009 Morocco Yes Higher levels during summer
Ashenafi 2018 Ethiopia No No seasonal effects on 25(OH)Dlevels
Chikwati 2019 Zimbabwe Yes Summer is associated with higher vitamin D status
Djennane 2014 Algeria Yes Higher prevalence of vitamin D deficiency in winter
Durazo 2013 Nigeria No No seasonal effects on 25(OH)Dlevels
El Rifai 2014 Egypt Yes Higher prevalence of vitamin D deficiency in winter
Garabedian 1991 Algeria Yes Higher prevalence of vitamin D deficiency in winter and spring
George 2014 South Africa Yes Higher 25(OH)Dlevels in autumn
Poopedi 2011 South Africa Yes 25(0OH)D levels were highest in summer and autumn
Poopedi 2015 South Africa No No seasonal effects on 25(OH)Dlevels
Sithembiso (in press) South Africa Yes 25(0OH)D levels were highest in summer
Sotunde 2017 South Africa Yes Higher 25(OH)Dlevels in autumn
Sudfeld 2017 Tanzania Yes Higher vitamin D status during December—March and June—-August seasons
Thacher 200 Nigeria No No seasonal effects on 25(OH)Dlevels
Wejse 2007 Guinea-Bissau Yes Higher prevalence of vitamin D deficiency prevalence in winter
White 2019 South Africa Yes Higher prevalence of vitamin D deficiency prevalence in winter
Yan 2009 The Gambia No No seasonal effects on 25(OH)Dlevels

*This Table includes only studies included in this review that investigated seasonality in vitamin D status in

healthy participants.
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Study

Chutterpaul 2019
Aly 2014

Yan 2009

Njemini 2002
Sotunde 2017

El Maataoui 2015
El Maghraoui 2012
Abbiyesuku 2016
Glew 2010

Allali 2009

Kruger 2011
Lategan 2016
Daniels 1997
George 2014

El Maaty 2013
George 2013
Gawad 2012

Wejse 2007
Durazo-Arvizu 2014
Basson 2015
Luxwolda 2012
Luxwolda 2013
Hamill 2013

Derar 2017

Ayadi 2016 (mothers)
Durazo-Arvizu 2013
Nielson 2016
Fattah 2015
Amukele 2012 (mothers)
Feleke 1999
Poopedi 2015
Wakayo 2015
Cornish 2000
Abd-Allah 2014
Bezrati 2016

Abu Shady 2015
Djennane 2014
Yamamah 2016
Fahim 2013

Pettifor 1978
Thacher 2000

Graff 2004

Cusick 2014

Walter 1997
Albanna 2010
Thacher 2010
Oginni 1996b
Oginni 1996a
Pfitzner 1998
Nabeta 2015

Jones 2016
Amukele 2012 (infants)
Sudfeld 2017
Sudfeld 2015
Okonofua 1986
Nguema-Asseko 2005
El Rifai 2014

Ayadi 2016 (infants)

50
Age (years)

Association with vitamin D

—o— Vitamin D increased with age

—e— Vitamin D decreased with age
Not reported

—e— No association

75

Supplementary Figure 1. Age of study participants in eligible studies and its association with 25(OH)D
levels. The mean age and range are represented by the midpoints and error bars, respectively. The studies have
been sorted by participants’ mean age in years. Studies that had a positive association between 25(OH)D levels
and age are presented in green, negative associations are presented in red, no association in black, those that did

not report any association are shown in grey.
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Study Cases n Prevalence (%) 95% CI Weight (%)

A: Newborns

Kenya - Toko 2016 40 54 — 74-07 [60-35; 85-04] 18
Nigeria - Owie 2018 60 166 E = 36-14 [28-84; 43-95] 19
Tunisia - Ayadi 2016 87 87 B 100-00 [95-85; 100-00] 1-9
Random effects meta-analyis 307 —————— 76-78 [23-65; 100-00] 56
Heterogeneity: 1% = 98:86%, T = 0-24, p < 0-0001

B- Children

Algeria - Djennane 2014 254 435 E 3 58-39 [53-60; 63-07] 19
Botwsana - Ludmir 2016 19 41 — 46-34 [30-66; 62-58] 1-8
Egypt - Azab 2016 21 100 B 21-00 [13-49; 30-29] 1-9
Egypt - Fahim 2013 91 100 = 91-00 [83-60; 95-80] 1-9
Egypt - Yamamah 2016 12 79 B = 15-19 [8-10; 25-08] 19
Kenya - Jones 2016 8 22 —_— 36-36 [17-20; 59-34] 17
Nigeria - Omole 2018 0 103 ] 0-00 [0-00; 3-52] 19
Nigeria - Pfitzner 1998 162 198 - 81-82 [75-73; 86-93] 19
South Africa - Poopedi 2011 89 295 - 30-17 [24-98; 35:76] 19
South Africa - White 2019 55 84 —— 65-48 [54-31; 75-52] 1-9
Tanzania - Boillat-Blanco 2016 111 358 = 31-01 [26-25; 36-08] 19
Tunisia - Maalmi 2013 108 225 E o 48-00 [41-31; 54-74] 19
Uganda - Cusick 2014 16 20 — 80-00 [56-34; 94-27] 17
Uganda - Cusick 2014 16 20 — 80-00 [56-34; 94-27] 17
Uganda - Nabeta 2015 15 41 — 36-59 [22-12; 53-06] 18
Random effects meta-analyis 2121 _ 46-42 [31-86; 61-28] 275

Heterogeneity: 1% = 97-72%, ©* = 0-080 p < 0-0001

C- Adults (non-pregnant)

Egypt - Aboelnaga 2016 34 77 —— 44-16 [32-84; 55-93] 19
Egypt - Ali 2017 13 33 —— 39-39 [22-91; 57-86] 18
Egypt - Aly 2014 46 176 = 2614 [19:81; 33-28] 19
Egypt - Aly 2014 46 176 = 2614 [19:81; 33-28] 19
Egypt - Botros 2015 312 404 - 77-23 [72-82; 81-23] 19
Egypt - Fattah 2015 3 30 - 10-00 [2:11; 26:53] 18
Egypt - Schaalan 2012 3 25 —— 12:00 [2:55; 31-22] 1.7
Ethiopia - Ashenafi 2018 78 78 - 100-00 [95-38; 100-00] 19
Ghana - Durazo -Arvizu 2014 251 497 k3 50-50 [46-02; 54-98] 19
Guinea -Bissau - Wejse 2007 193 494 = 39-07 [34-74; 43-53] 19
Ivory Coast - Cavalier 2019 140 203 E = 68-97 [62:11; 75-26] 19
Morocco - Allali 2009 378 415 91-08 [87-92; 93-64] 19
Morocco - El Maataoui 2016 203 254 R 79-92 [74-46; 84-67] 19
Morocco - El Maghraoui 2012 152 178 E 3 85-39 [79-33; 90-23] 1-9
Morocco - Ibn Yacoub 2012 12 30 —_— 40-00 [22-66; 59-40] 1-8
Morocco - Skalli 2018 143 146 -+ 97-95 [94-11; 99-57] 19
Nigeria - Abbiyesuku 2016 18 49 — 36-73 [23-42; 51-71] 1-8
Nigeria - Akinlade 2017 19 30 — 63-33 [43-86; 80-07] 1-8
Nigeria - Akinlade 2017 19 30 — 63-33 [43-86; 80-07] 18
Nigeria - Gbadegesin 2017 182 461 = 39-48 [34-99; 44-11] 19
Nigeria - Glew 2010 34 51 — 66-67 [52-08; 79-24] 18
Nigeria - Glew 2010 17 52 — 32:69 [20-33; 47-11] 18
Nigeria - Oluwole 2019 29 206 - 14-08 [9-64; 19:59] 1-9
Seychelles - Durazo -Arvizu 2014 299 494 E 3 60-53 [56-06; 64-86] 1-9
South Africa - Basson 2015 177 199 - 88-94 [83-74; 92-94] 19
South Africa - Durazo -Arvizu 2014 394 502 | 78-49 [74-63; 82-00] 19
South Africa - Myburgh 2018 328 505 : | 64-95 [60-61; 69-11] 19
South Africa - Sotunde 2017 87 209 E o 41-63 [34-87; 48-63] 19
South Africa - Van der Walt 2016 49 50 —= 98-00 [89-35; 99-95] 18
Tanzania - Friis 2013 137 347 E 3 39-48 [34-30; 44-84] 19
Zimbabwe - Musarurwa 2017 37 42 — 88-10 [74-37; 96-02] 18
R effects meta-analyi 6443 = 59-35 [49-85; 68-51] 576

Heterogeneity: 1% = 98-24%, v = 0-069, p < 0-0001

D- Pregnant women/newborn mothers

Egypt - Azzam 2019 35 40 — 87-50 [73-20; 95-81] 1-8
Kenya - Toko 2016 (mothers) 32 63 —+ 50-79 [37-89; 63-62] 1-8
Nigeria - Owie 2018 (mothers) 47 166 E o 28-31 [21-60; 35-82] 19
Sudan - Gaffer 2019 175 180 = 97-22 [93-64; 99-09] 19
Tunisia - Ayadi 2016 (mothers) 87 87 = 100-00 [95-85; 100-00] 19
R effects meta-analyi: 536 —— 79-20 [40-28; 99-90] 93
Heterogeneity: 1% = 98:82%, ©* = 0-21, p < 0-0001

Random effects met: lyi 9407 = 58-83 [50-90; 66-54] 100-0
Heterogeneity: 12 = 98-29%, 1 = 0-084, p < 0-0001 f T T T T !

Residual heterogeneity: 12 = 98-24%, p < 0-0001 0 20 40 60 80 100

Test for subgroup differences: 52 = 407, df = 3 (p = 0-25) Prevalence (%)

Supplementary Figure 2. Pooled prevalence of low vitamin D status in the general population in Africa
using <75 nmol/L cut-off. Cases were defined as number of participants in a study with 25(OH)D levels <75
nmol/L and n as the total number of participants in the study.
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Supplementary Figure 3. Funnel plot asymmetry tests. The asymmetry of the funnel plots for the meta-
analyses of prevalence was tested using Egger test of bias!®, where a linear regression method was used. P
<0-05 indicated significant publication bias.
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Study Vitamin D levels (nmol/L) 95% CI Weight (%)

A- Newborns

Algeria — Garabedian 1991 21-30 [18:78; 23-82] 10
Egypt - El Rifai 2014 4170 [37:48; 45:92] 10
Gabon - Nguema-Asseko 2005 —— 110-00 [94-37; 125-63] 08
Kenya - Toko 2016 L3 64-90 [57-86; 71:94] 09
Nigeria — Okonofua 1986 = 49-00 [ 44-42; 53-58] 09
Nigeria — Owie 2018 63-40 [63-17; 63-63] 10
Nigeria - Sanchez 1997 — 32:90 [20-94; 44-86] 09
South Africa - Velaphi 2019 4190 [39:48; 44-32] 1-0
Tanzania - Luxwolda 2013 = 79-00 [73-29; 84-71] 09
Tanzania - Sudfeld 2015 45-20 [43:74; 46-66] 10
Tunisia — Ayadi 2016 14-80 [11-69; 17-91] 10
Random effects meta-analysis S 50-60 [38:91; 62-29] 10-2
Heterogeneity: /% = 99-67%, 1° = 37978, p < 0-0001

B- Children

Egypt - Abd-Allah 2014 4660 [ 44-18; 49:02] 10
Egypt — Abu Shady 2015 = 10370 [99-10; 108-30] 09
Egypt - Albanna 2010 = 87-25 [81-55; 92:95] 09
Egypt — Azab 2013 66-10 [62-38; 69-82] 10
Egypt — Azab 2016 84-10 [83-37; 84-83] 10
Egypt - Eltayeb 2015 98:31 [97-01; 99-61] 1.0
Egypt - Hamza 2011 3 10650 [100-68; 112:32] 09
Ethiopia — Wakayo 2015 5450 [52:14; 56:86] 1.0
Gambia - Braithwaite 2015 59-60 [57-96; 61-24] 1-0
Malawi — Amukele 2012 78-60 [74-15; 83-05] 1-0
Nigeria — Graff 2004 e 72:40 [ 66:58; 78-22] 09
Nigeria — Oginni 1996a 63-00 [62:47; 63-53] 1-0
Nigeria — Oginni 1996b - 69-00 [59-36; 78:64] 09
Nigeria — Omole 2018 127-80 [124-48;131-12] 10
Nigeria - Pfitzner 1998 64:90 [61-56; 68-24] 10
Nigeria — Thacher 1999a 5220 [47-74; 56-66] 1-0
Nigeria — Thacher 2000 5120 [ 48-46; 53-94] 1.0
Nigeria — Walter 1997 s 59-90 [52:85; 66:95] 09
South Africa - Cornish 2000 111-40 [109:06; 113-74] 10
South Africa — Daniels 2000 o 43-40 [33-19; 53-61] 09
South Africa — Poopedi 2011 93-40 [89-66; 97-14] 10
South Africa - Poopedi 2015 5640 [ 54-98; 57-82] 1.0
South Africa - White 2019 6810 [65-28; 70-92] 1-0
Tunisia - Bezrati 2016 3500 [33-34; 3666] 10
Tunisia - Fares 2014 2980 [27-41; 32:19] 1-0
Tunisia - Maalmi 2013 7560 [73-65; 77-55] 1-0
Uganda — Bahendeka 2018 —_— 99-60 [ 72-96; 126-24] 06
Uganda - Cusick 2014 - 63-10 [53-59; 72+61] 09
Uganda - Nabeta 2015 . 80-40 [72:07; 88:73] 09
Random effects meta-analysis 7222 [ 64-89; 79-54] 271
Heterogeneity: /% = 99-75%, * = 39471, p < 0-0001

C- Adults (non-pregnant)

Cameroon — Njemini 2002 52:70 [ 49-65; 55:75] 10
Egypt - Abdel Galil 2018 114-40 [109-91; 118-89] 10
Egypt — Aboelnaga 2016 = 60-40 [54-39; 66-41] 09
Egypt - Alsayed 2007 4710 [46:37; 47-83] 1.0
Egypt - Aly 2014 92:00 [89:49; 94-51] 1.0
Egypt - Bakeer 2018 . 4865 [3567; 61-63] 08
Egypt - Bakeer 2018 —— 4865 [3567; 61-63] 08
Egypt - El Maaty 2013 78:50 [7479; 82:21] 1.0
Egypt - EI-Shal 2013 67-90 [66-03; 69:77] 10
Egypt - Emerah 2013 H 38-10 [35-36; 40-84] 10
Egypt - Fattah 2015 ! —— 112:80 [ 94-48; 131-12] 07
Egypt - Ibrahim 2018 = 7670 [72-00; 81-40] 09
Egypt - Kazem 2014 6830 [64:97; 71-63] 1.0
Egypt - Olama 2013 ; 46-90 [43-16; 50-64] 1.0
Egypt - Schaalan 2012 Pom 99-10 [ 88:52; 109-68] 09
Egypt - Sobeih 2016 = 71-90 ; 77:83) 09
Ethiopia — Gebreegziabher 2013 H 39-70 ; 41-04] 1-0
Ghana - Durazo-Arvizu 2014 : 75-90 ; 76:51] 1-0
Ghana - Gernand 2019 65-10 ; 67:91] 10
Guinea-Bissau - Wejse 2007 : 8530 ; 88-37] 10
Ivory Coast — Ak- 2018 : 77-40 78-00] 10
Kenya - Kagotho 2018 —— 69-40 ; 83-18] 08
Kenya — Were 2014 . 7660 ; 86:97] 09
Libya - Faid 2018 52:80 ; 55:50] 1-0
Morocco — Allali 2009 45-20 ; 47-10] 1-0
Morocco - El Maataoui 2015 = 32:90 ; 38-36] 09
Morocco - El Maataoui 2016 50-60 ; 53-24] 1-0
Morocco - El Maghraoui 2012 = 46:70 51-39] 09
Morocco — Ibn Yacoub 2012 57-41 ; 58-91] 10
Morocco — Skalli 2018 32:40 ; 3506] 10
Nigeria — Abbiyesuku 2016 = 10720 [100-14; 114-26] 09
Nigeria — Akinlade 2017 28:06 [26:05; 30-07] 1-0
Nigeria — Durazo-Arvizu 2013 64:00 [60-59; 67-41] 1.0
Nigeria - Gbadegesin 2017 ; — 130-30 [118-46; 142:14] 09
Nigeria — Glew 2010 68-00 ; 69-02] 10
Nigeria — Sanchez 1997 (non—pregnant women) 40-20 ; 44.26] 10
Seychelles — Durazo-Arvizu 2014 72:90 74-62] 10
South Africa — Chutterpaul 2019 5010 ; 53-54] 10
South Africa — Durazo-Arvizu 2014 5920 ; 61:01] 1-0
South Africa - Hamill 2013 60-00 ) 63-27] 10
South Africa - Kruger 2011 71-40 ; 73-08] 10
South Africa - Lategan 2016 96-80 ; 99:78] 1-0
South Africa - Sotunde 2017 76-40 5 79:57] 1-0
Sudan - Derar 2017 E 51-10 ; 5717] 09
Tanzania - Boillat-Blanco 2016 89-60 ; 92:39] 10
Tanzania - Friis 2013 84-40 ; 87-09] 10
Tanzania - Luxwolda 2012 (Hadzabe) - 109-00 5 119-98] 09
Tanzania — Luxwolda 2012 (Maasai) = 119-00 [110-39; 127-61] 09
Tanzania - Luxwolda 2013 (all adults) = 11510 [108-27; 121-93] 09
The Gambia - Yan 2009 = 68:40 [62:60; 74-20] 09
Tunisia — Lahmar 2018 : 70-30 [ 68-45; 72:15] 10
Tunisia — Nasri 2016 H 28-30 [24-91; 31-69] 1-0
Uganda - Nansera 2011 | 1 64-90 [60-05; 69:75] 09
Zaire - M'Buyamba-Kabangu 1987 — 64-90 [51-63; 78:17] 08
Zimbabwe — Chikwati 2019 H = 100-00 [93-31; 106-69] 09
Random effects meta-analysis 69-04 [ 64-52; 73-57] 515
Heterogeneity: /% = 99-61%, 1* = 283-85, p< 0-0001

D- Pregnant women/newborn mothers

Algeria — Garabedian 1991 (women) 2710 [2509; 29-11] 10
Egypt — Azzam 2019 = 4030 [33:67; 46:93] 09
Egypt — El Rifai 2014 (mothers) = 81-40 [72:39; 90-41] 09
Kenya — Toko 2016 2 77-00 [69-22; 84-78] 09
Malawi — Amukele 2012 93-40 [90-62; 96:18] 10
Nigeria - Okonofua 1986 (mothers) = 7770 [72:05; 83-35] 09
Nigeria - Owie 2018 8740 [87-10; 87:70] 1.0
Nigeria - Sanchez 1997 (pregnant women) . 4440 [30-27; 58:53] 08
Nigeria - Sanchez 1997 (pregnant women) —_— 4720 [ 40-47; 53-93] 0-9
South Africa - Velaphi 2019 57-00 [53:58; 60-42] 10
Tanzania - Luxwolda 2013 (pregnant women) - 138-50 [132-66; 144-34] 09
Tunisia — Ayadi 2016 (mothers) 17:00 [14-31; 19-69] 1.0
Random effects meta-analysis _ 6573 [ 45-65; 85:81] 112
Heterogeneity: /% = 99-84%, 1% = 1248-24, p < 0-0001 i

Random effects meta-analysis <@ 6762 [ 64-36; 70-88] 100-0
Heterogeneity: 1 = 99-79%, t° = 28659, p < 0-0001

Residual heterogeneity: /° = 99-70%, p < 0-0001 0 20 40 60 80 100 120 140

Test for subgroup differences: 53 = 10:03, df =3 (p = 0:022) Mean vitamin D levels (nmol/L)

Supplementary Figure 4. Pooled mean 25(OH)D levels in the general population in Africa stratified by
age group. Studies that only reported median 25(OH)D values were excluded from meta-analysis.
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Study Vitamin D levels (nmolll) ~ 95% CI  Weight (%)

Northern Africa

Algeria - Garabedian 1991 (newborns) 21.30 [18.78; 23.82] 1.0
Algeria — Garabedian 1991 (women) 27.10 [25.09; 29.11] 1.0
Egypt - Abd-Allah 2014 46.60 [44.18; 49.02] 1.0
Egypt - Abdel Galil 2018 114.40 [109.91; 118.89] 1.0
Egypt — Aboelnaga 2016 = 60.40 [54.39; 66.41] 09
Egypt - Abu Shady 2015 = 103.70 [99.10;108.30] 0.9
Egypt — Albanna 2010 = 87.25 [81.55; 92.95] 09
Egypt - Alsayed 2007 47.10 [46.37; 47.83] 1.0
Egypt - Aly 2014 92,00 [89.49; 94.51] 1.0
Egypt - Azab 2013 66.10 [62.38; 69.82] 1.0
Egypt - Azab 2016 84.10 [83.37; 84.83] 1.0
Egypt — Azzam 2019 = 40.30 [33.67; 46.93] 09
Egypt - Bakeer 2018 —= 48.65 [35.67; 61.63] 08
Egypt - Bakeer 2018 — 48.65 [35.67; 61.63] 0.8
Egypt - El Maaty 2013 78.50 [74.79; 82.21] 1.0
Egypt - El Rifai 2014 (newbomns) 41.70 [37.48; 45.92] 1.0
Egypt - El Rifai 2014 (mothers) - 81.40 [72.39; 90.41] 09
Egypt - EI-Shal 2013 67.90 [66.03; 69.77] 1.0
Egypt - Eltayeb 2015 98.31 [97.01; 99.61] 1.0
Egypt - Emerah 2013 38.10 [35.36; 40.84] 1.0
Egypt - Fattah 2015 —a— 112.80 [94.48; 131.12] 07
Egypt - Hamza 2011 = 106.50 [100.68; 112.32] 09
Egypt - lbrahim 2018 B 76.70 [72.00; 81.40] 09
Egypt - Kazem 2014 . 68.30 [64.97; 71.63] 1.0
Egypt - Olama 2013 : 46.90 [43.16; 50.64] 1.0
Egypt - Schaalan 2012 [ 99.10 [88.52; 109.68] 09
Egypt - Sobeih 2016 = 71.90 [65.97; 77.83] 09
Libya - Faid 2018 52.80 [50.10; 55.50] 1.0
Morocco - Allali 2009 45.20 [43.30; 47.10] 1.0
Morocco - El Maataoui 2015 = 32.90 [27.44; 38.36] 0.9
Morocco - El Maataoui 2016 50.60 [47.96; 53.24] 1.0
Morocco - EI Maghraoui 2012 = 46.70 [42.01; 51.39] 09
Morocco - Ibn Yacoub 2012 57.41 [55.91; 58.91] 1.0
Morocco — Skalli 2018 32.40 [29.74; 35.06] 1.0
South Africa ~ Cornish 2000 111.40 [109.06; 113.74] 1.0
Sudan - Derar 2017 = 51.10 [45.08; 57.17] 09
Tunisia - Ayadi 2016 (newborns) 14.80 [11.69; 17.91] 1.0
Tunisia — Ayadi 2016 (mothers) 17.00 [14.31; 19.69] 1.0
Tunisia - Bezrati 2016 35.00 [33.34; 36.66] 1.0
Tunisia - Fares 2014 29.80 [27.41; 32.19] 1.0
Tunisia — Lahmar 2018 70.30 [68.45; 72.15] 1.0
Tunisia — Maalmi 2013 75.60 [73.65; 77.55] 1.0
Tunisia - Nasri 2016 28.30 [24.91; 31.69] 1.0
Random effects meta-analysis 60.93 [53.31; 68.54]  40.5
Heterogeneity: I° = 99.79%, % = 640.99, p < 0-0001

Southern Africa

South Africa - Chutterpaul 2019 50.10 [46.66; 53.54] 1.0
South Africa - Daniels 2000 = 43.40 [33.19; 53.61] 09
South Africa ~ Durazo-Arvizu 2014 59.20 [57.39; 61.01] 1.0
South Africa - Hamill 2013 60.00 [56.73; 63.27] 1.0
South Africa - Kruger 2011 71.40 [69.72; 73.08] 1.0
South Africa - Lategan 2016 96.80 [93.82; 99.78] 1.0
South Africa - Poopedi 2011 93.40 [89.66; 97.14] 1.0
South Africa ~ Poopedi 2015 56.40 [54.98; 57.82] 1.0
South Africa - Sotunde 2017 76.40 [78.23; 79.57] 1.0
South Africa - Velaphi 2019 41.90 [39.48; 44.32] 1.0
South Africa - Velaphi 2019 57.00 [53.58; 60.42] 1.0
South Africa - White 2019 68.10 [65.28; 70.92] 1.0
Random effects meta-analysis 64.67 [56.42; 72.93] 114
Heterogeneity: I = 99.21%, 1° = 208.91, p < 0-0001

Sub-Saharan Africa (Western, Eastern and Central Africa)

Cameroon — Njemini 2002 52.70 [49.65; 55.75] 1.0
Ethiopia — Gebreegziabher 2013 39.70 [38.36; 41.04] 1.0
Ethiopia - Wakayo 2015 54.50 [52.14; 56.86] 1.0
Gabon - Nguema-Asseko 2005 —— 110.00 [94.37; 125.63] 08
Ghana - Durazo-Arvizu 2014 75.90 [75.29; 76.51] 1.0
Ghana - Gernand 2019 65.10 [62.29; 67.91] 1.0
Guinea-Bissau — Wejse 2007 : 85.30 [82.23; 88.37] 1.0
Ivory Coast - Ak. 2018 ; 77.40 [76.80; 78.00] 1.0
Kenya - Kagotho 2018 —=— 69.40 [55.62; 83.18] 08
Kenya - Toko 2016 = 64.90 [57.86; 71.94] 09
Kenya - Toko 2016 HE- 77.00 [69.22; 84.78] 09
Kenya — Were 2014 - 76.60 [66.23; 86.97] 09
Malawi ~ Amukele 2012 78.60 [74.15; 83.05] 1.0
Malawi ~ Amukele 2012 93.40 [90.62; 96.18] 1.0
Nigeria — Abbiyesuku 2016 = 107.20 [100.14; 114.26] 09
Nigeria - Akinlade 2017 28.06 [26.05; 30.07] 1.0
Nigeria — Durazo-Arvizu 2013 64.00 [60.59; 67.41] 1.0
Nigeria - Gbadegesin 2017 ; —= 130.30 [118.46; 142.14] 09
Nigeria - Glew 2010 68.00 [66.98; 69.02] 1.0
Nigeria — Graff 2004 [ 3 72.40 [66.58; 78.22] 09
Nigeria - Oginni 1996a ] 63.00 [62.47; 63.53] 1.0
Nigeria — Oginni 1996b 69.00 [59.36; 78.64] 09
Nigeria — Okonofua 1986 (newborns) 49.00 [44.42; 53.58] 09
Nigeria — Okonofua 1986 (mothers) : 77.70 [72.05; 83.35] 0.9
Nigeria — Omole 2018 : 127.80 [124.48; 131.12] 1.0
Nigeria - Owie 2018 | 63.40 [63.17; 63.63] 1.0
Nigeria - Owie 2018 ; 87.40 [87.10; 87.70] 1.0
Nigeria — Pfitzner 1998 64.90 [61.56; 68.24] 1.0
Nigeria - Sanchez 1997 (newborns) —= 32.90 [20.94; 44.86] 0.9
Nigeria — Sanchez 1997 (non-pregnant women) 40.20 [36.14; 44.26] 1.0
Nigeria — Sanchez 1997 (pregnant women) —— 44.40 [30.27; 58.53] 08
Nigeria - Sanchez 1997 (pregnant women) = 47.20 [40.47; 53.93] 09
Nigeria — Thacher 1999a 52.20 [47.74; 56.66] 1.0
Nigeria — Thacher 2000 51.20 [48.46; 53.94] 1.0
Nigeria — Walter 1997 = 59.90 [52.85; 66.95] 09
Seychelles — Durazo-Arvizu 2014 72.90 [71.18; 74.62] 1.0
Tanzania - Boillat-Blanco 2016 89.60 [86.81; 92.39] 1.0
Tanzania - Friis 2013 84.40 [81.71; 87.09] 1.0
Tanzania - Luxwolda 2012 (Hadzabe) - 109.00 [98.02; 119.98] 09
Tanzania - Luxwolda 2012 (Maasai) E 3 119.00 [110.39; 127.61] 09
Tanzania - Luxwolda 2013 (newborns) = 79.00 [73.29; 84.71] 09
Tanzania - Luxwolda 2013 (all adults) = 115.10 [108.27; 121.93] 09
Tanzania — Luxwolda 2013 (pregnant women) - 138.50 [132.66; 144.34] 09
Tanzania - Sudfeld 2015 45.20 [43.74; 46.66] 1.0
The Gambia - Braithwaite 2015 59.60 [57.96; 61.24] 1.0
The Gambia — Yan 2009 = 68.40 [62.60; 74.20] 09
Uganda - Bahendeka 2018 P 99.60 [72.96; 126.24] 06
Uganda - Cusick 2014 = 63.10 [53.59; 72.61] 09
Uganda - Nabeta 2015 k3 80.40 [72.07; 88.73] 09
Uganda - Nansera 2011 = 64.90 [60.05; 69.75] 0.9
Zaire - M'Buyamba—Kabangu 1987 — 64.90 [51.63; 78.17] 08
Zimbabwe — Chikwati 2019 = 100.00 [93.31; 106.69] 09
Random effects meta-analysis < 74.02 [69.96; 78.09] 48.0
Heterogeneity: /% = 99.81%, v = 210.71, p < 0-0001

Random effects meta-analysis 67.62 [64.36; 70.88] 100.0

. T T T T T T
Heterogeneity: /2 = 99.79%, t* = 286.59, p < 0-0001

Residual heterogeneity: I = 99.78%, p <0-0001 0 20 40 60 80 100 120 140
Test for subgroup differences: 3 = 10.81, df = 2 (p <0.0039) Mean vitamin D levels (nmol/L)

Supplementary Figure 5. 25(OH)D levels stratified by UN African Regions. Northern African countries and
South Africa were compared with sub-Saharan Africa including West, East and Central African regions.
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Study Vitamin D levels (nmol/L) 95% CI Weight (%)

Rural

Cameroon - Njemini 2002 52:70 [ 49-65; 55-75] 1-5
Egypt - Aboelnaga 2016 E ¢ 60-40 [ 54-39; 66-41] 1-4
Egypt - Aly 2014 92-:00 [89-49; 94-51] 15
Egypt - Olama 2013 46-90 [ 43-16; 50-64] 15
Ethiopia - Gebreegziabher 2013 39-70 [38-36; 41-04] 15
Gambia - Braithwaite 2015 59-60 [57-96; 61-24] 15
Ghana - Durazo-Arvizu 2014 75-90 [75-29; 76-51] 15
Ghana - Gernand 2019 65-10 [62-29; 67-91] 15
Kenya - Toko 2016 R 64-90 [57-86; 71-94] 14
Kenya - Toko 2016 Hil 77-00 [ 69-22; 84-78] 1-4
Nigeria - Glew 2010 68-00 [ 66-98; 69-02] 15
South Africa - Cornish 2000 111-40 [109-06; 113:74] 15
Tanzania - Luxwolda 2012 (Maasai) - 119-00 [110-39; 127-61] 1-4
Tanzania - Luxwolda 2013 (all adults) - 115-10 [108-27; 121-93] 1-4
The Gambia - Yan 2009 E & 68:40 [ 62:60; 74-20] 14
Tunisia - Maalmi 2013 7560 [ 73-65; 77-55] 15
Random effects meta-analysis = 74-29 [ 65-81; 82:76] 233
Heterogeneity: 12 = 99-67%, % = 293-67, p < 0-0001

Urban

Algeria - Garabedian 1991 (newborns) 21-30 [18-78; 23-82] 15
Algeria - Garabedian 1991 (women) 2710 [25-09; 29-11] 15
Egypt - Abd-Allah 2014 46-60 [44-18; 49-02] 15
Egypt - Abdel Galil 2018 114-40 [109-91; 118-89] 15
Egypt - Albanna 2010 - 87-25 [ 81-55; 92-95] 14
Egypt - Azab 2013 66:10 [ 62:38; 69-82] 15
Egypt - Azab 2016 : 8410 [83-37; 84-83] 15
Egypt - El Maaty 2013 | 7850 [74:79; 82:21] 15
Egypt - EI-Shal 2013 67-90 [66-03; 69:77] 15
Egypt - Eltayeb 2015 98-31 [97-01; 99-61] 15
Egypt - Emerah 2013 38-10 [ 35-36; 40-84] 15
Egypt - Fattah 2015 —_— 112:80 [ 94-48; 131-12] 11

Egypt - Hamza 2011 L 106-50 [100-68; 112-:32] 1-4
Egypt - Schaalan 2012 —a 99-10 [ 88:52; 109-68] 1-3
Egypt - Sobeih 2016 = 71-90 [65:97; 77-83] 14
Guinea-Bissau - Wejse 2007 H 85-30 [ 82-23; 88-37] 15
Kenya - Kagotho 2018 —— 69-40 [55-62; 83:18] 1-3
Kenya - Were 2014 —_— 76-60 [ 66-23; 86-97] 1-3
Libya - Faid 2018 52-80 [50-10; 55-50] 15
Morocco - Allali 2009 45-20 [ 43-30; 47-10] 15
Morocco - El Maataoui 2015 = 3290 [ 27-44; 38-36] 1-4
Morocco - El Maghraoui 2012 46-70 [42-01; 51-39] 15
Morocco - Skalli 2018 32:40 [29-74; 35-06] 15
Nigeria - Abbiyesuku 2016 R 3 107-20 [100-14; 114-26] 14
Nigeria - Graff 2004 L 72-40 [66-58; 78-22] 1-4
Nigeria - Oginni 1996a 63-00 [ 62:47; 63-53] 15
Nigeria - Oginni 1996b E = 69-00 [59-36; 78-64] 1-4
Nigeria - Owie 2018 63-40 [63:17; 63-63] 15
Nigeria - Owie 2018 ; 87-40 [87-10; 87:70] 15
Nigeria - Pfitzner 1998 64-90 [61-56; 68-24] 15
Nigeria - Thacher 1999a 52-20 [47-74; 56-66] 15
Nigeria - Thacher 2000 51-20 [ 48-46; 53-94] 15
Nigeria - Walter 1997 k3 59-90 [ 52-85; 66-95] 1-4
Seychelles - Durazo-Arvizu 2014 72-90 [71-18; 74-62] 15
South Africa - Durazo-Arvizu 2014 59-20 [57-39; 61-01] 15
South Africa - Hamill 2013 60-00 [56-73; 63-27] 15
South Africa - Lategan 2016 96-80 [93-82; 99-78] 1-5
South Africa - Poopedi 2011 93-40 [89-66; 97-14] 15
South Africa - Poopedi 2015 56-40 [ 54-98; 57-82] 15
South Africa - Sotunde 2017 76-40 [73-23; 79:57] 15
South Africa - Velaphi 2019 41-90 [ 39-48; 44-32] 1-5
South Africa - Velaphi 2019 57-00 [ 53-58; 60-42] 15
South Africa - White 2019 68:10 [ 65-28; 70-92] 15
Tanzania - Friis 2013 84-40 [81-71; 87-09] 15
Tanzania - Luxwolda 2013 (newborns) | 3 79-00 [73-29; 84-71] 1-4
Tanzania - Sudfeld 2015 45-20 [ 43-74; 46-66] 15
Tunisia - Bezrati 2016 35-00 [ 33-34; 36-66] 15
Tunisia - Fares 2014 29-80 [27-41; 32:19] 15
Tunisia - Nasri 2016 28-30 [24-91; 31-69] 15
Uganda - Cusick 2014 - 63-10 [ 563-59; 72:61] 14
Uganda - Nabeta 2015 —_— 80-40 [72:07; 88-73] 14
Zaire - M'Buyamba-Kabangu 1987 —— 64-90 [51-63; 78:17] 1-3
Zimbabwe - Chikwati 2019 H E 100-00 [93:31; 106-69] 14
Random effects meta-analysis <> 6651 [61-86; 71-15] 767
Heterogeneity: 12 = 99-84%, 1* = 289-49, p < 0-0001 ;

Random effects meta-analysis <> 68-30 [ 64-39; 72-21] 100-0
Heterogeneity: 12 = 99-82%, 1* = 267-58, p < 0-0001 f T T T T T T !

Residual heterogeneity: 12 = 99-82%, p <0-0001 0 20 40 60 80 100 120 140

Test for subgroup differences: yﬁ =249,df=1(p=011) Mean vitamin D levels (nmol/L)

Supplementary Figure 6. 25(OH)D levels stratified by area (rural vs urban)
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A- Mean differences in 25(OH)D levels between men and women from the same study

Men Women
Study Total Mean SD Total Mean SD MD in 25(OH)D (nmol/L) 95% ClI
Egypt - Abu Shady 2015 98 98-50  30-90 102 10880 35-40 -10-30 [-19-50; -1-10]
Ethiopia - Wakayo 2015 75 60-30  16-90 99 50-00 13-50 10-30 [ 5-64; 14-96]
Kenya - Kagotho 2018 191 70-50 111-00 62 62:60 8520 7-90 [-18-51; 34-31]
Libya - Faid 2018 75 52:80  30-00 380 52:80 29-30 0-00 [-7-40; 7-40]
Nigeria - Glew 2010 22 79-60 4-00 29 59-20 350 20-40 [ 18:30; 22:50]
South Africa - Lategan 2016 76 108:60 29-45 263 9235 26-46 16-25 [ 8:90; 23-60]
South Africa - Poopedi 2011 155 100-00 34-40 144  86:00 31-10 14-00 [ 6-58;21-42]
Tanzania - Luxwolda 2013 (Hadzabe) 21 10630 29-20 4 123-80 18:00 -17-50 [-39-11; 4-11]
Tanzania - Luxwolda 2013 (Maasai) 15 12090 24-00 20 118:30 27-40 2:60 [-14-48; 19-68]
F effects met: lysi 728 1103 651 [-1-19; 14-20]
Heterogeneity: 12 = 90%, v2 = 105-11, p <0-0001 T rroT
-30 -20 -10 0 10 20 30 40
MD in 25(0H)D (nmol/L)
B- Mean differences in 25(OH)D levels between mothers and their newborns from the same study
Mothers Newborns
Study Total Mean SD Total Mean SD MD in 25(OH)D (nmol/L) 95% Cl
Algeria - Garabedian 1991 84 2710 940 84 2130 11-80 580 [2:57; 9-03]
Egypt - El Rifai 2014 135 81-40 5340 135 4170 2500 — 39-70 [29-75; 49-65]
Kenya - Toko 2016 63 77-00 31-50 54 6490 26-40 — 12-10 [1-61;22:59]
Malawi - Amukele 2012 21 9340 650 21 78-60 10-40 E 14-80 [ 9-55; 20-05]
Nigeria - Okonofua 1986 30 7770 15-80 30 4900 1280 - 28-70 [21-42; 35-98]
Nigeria - Owie 2018 166 87-40 2:00 166 6340 1-50 24-00 [23-62; 24-38]
Nigeria - Sanchez 1997 10 44-40 22-80 10 3290 1930 —a— 11-50 [-7-01; 30-01]
South Africa - Velaphi 2019 290 5700 2970 290 4190 21-00 - 15-10 [10-91; 19-29]
Tanzania - Luxwolda 2013 25 13590 32:00 25 9060 28-20 —a— 45-30 [28-58; 62:02]
Tunisia - Ayadi 2016 87 17-:00 1280 87 14-80 1040 | 220 [-1-27; 5:67]
Random effects meta-analysis 911 902 = 19-08 [11-49; 26-68]
Heterogeneity: 12 = 97-17%, ©° = 130-23, p < 0-0001 f f f f f !
-20 0 20 40 60 80
MD in 25(OH)D (nmol/L)
C- Mean differences in 25(0OH)D levels between rural and urban inhabitants from the same study
Rural Urban
Study Total Mean SD Total Mean SD MD in 25(0OH)D (nmol/L) 95% Cl
Ethiopia - Wakayo 2015 85 6100 1510 89 4820 14-00 =i 12-80 [8:47;17-13]
Nigeria - Durazo-Arvizu 2013 100 6440 17-40 95 2910 1270 . ] 35-30 [31-04; 39-56]
South Africa - Kruger 2011 324 76-40 10-03 324 6817 5-27 823 [ 7-00; 9-46]
Random effects meta-analysis 509 508 _ 18:70 [ 2:92; 34-48]
Heterogeneity: 12 = 99%, 1° = 191-13, p <0-0001 f f f f f !
-20 0 20 40 60 80
MD in 25(OH)D (nmol/L)
D- Mean differences in 25(OH)D levels between rickets cases and healthy controls from the same study
Rickets cases Healthy controls
Study Total Mean SD Total Mean SD MD in 25(OH)D (nmol/L) 95% ClI
Nigeria - Graff 2004 15 3740 13:50 15 7240 460 — -35-00 [-42-22; -27-78]
Nigeria - Oginni 1996a 27 43:00 550 47 63-:00 2:60 = -20-00 [-22-20; -17-80]
Nigeria - Oginni 1996b 22  36:00 28-00 20 6900 2200 ——F—— -33-00 [-48-16; -17-84]
Nigeria - Pfitzner 1998 20 56-40 1170 198 64-90 24-00 P -8-50 [-14-62; -2-38]
Nigeria - Walter 1997 16 1410 470 27 2400 750 . -9-90 [-13:55; -6-25]
South Africa - Daniels 2000 41 3770 15-50 14 4340 1950 — -5-70 [-16:96; 5-56]
Random effects meta-analysis 141 321 <> -18-00 [-25-64; -10-36]

Heterogeneity: 12 = 92%, 1° = 7475, p <0-0001 f f f f f f !
-50 -40 -30 -20 -10 0 10
MD in 25(0OH)D (nmol/L)

Weight (%)

121
13-9
54
12-9
145
129
129
6-8
85

100-0

Weight (%)
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115
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7-4

11-3

1000

Weight (%)

331
331
33-8

100-0

Weight (%)

17-2
200
113
18:0
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141

100-0

Supplementary Figure 7. Mean difference (MD) in 25(OH)D levels between men and women (A), between
mothers and their infants (B), between rural and urban inhabitants (C), and between rickets cases and
healthy controls (D). These were differences in mean 25(OH)D levels between the groups in the same study.
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