[bookmark: _Toc88496785]ADDITIONAL FILES



Calcium, zinc, and vitamin D in breast milk: 
a systematic review and meta-analysis


ADDITIONAL FILE 1. Search strategy
Embase and Medline 
1. 'breast milk'/exp OR 'breast feeding'/exp
2. breastfed OR breastfeed OR breastfeeding OR 'breast fed' OR 'breast feed' OR 'breast feeding' OR 'breast milk$’ OR 'breast milk$’ OR 'human* milk' OR 'mother* milk$' OR 'woman* milk$' OR 'women* milk$' OR ((lactating OR lactation) AND milk)
3. 1 OR 2 
4. 'zinc'/exp OR zinc OR 'zn'
5. 'calcium'/exp OR calcium
6. 'vitamin d'/exp OR 'vitamin d$' OR cholecalciferol$ OR ergocalciferol$ OR calciferol OR calcidol OR 25$OH$D$ OR '25-hydroxy vitamin D$' OR '25-hydroxyvitamin D$' OR calcifediol OR '25-hydroxycholecalciferol' OR '25-hydroxy cholecalciferol' 
7. (micronutrient$ OR nutrient$ OR vitamin$ OR mineral$) NEAR/2 (content$ OR composition OR level$ OR intake$)
8. 4 OR 5 OR 6 OR 7
9. 3 AND 8
10. ('animal'/exp OR 'nonhuman'/exp OR 'animal cell'/exp OR 'animal cell culture'/exp OR ‘animal experiment’/exp OR ‘animal tissue’/exp OR ‘animal model’/exp) NOT (('animal'/exp OR 'nonhuman'/exp OR 'animal cell'/exp OR 'animal cell culture'/exp OR ‘animal experiment’/exp OR ‘animal tissue’/exp OR ‘animal model’/exp) AND 'human'/exp)
11. 10 NOT 11
Cochrane CENTRAL 
1. “milk, human”/exp OR “breast feeding”/exp
2. breastfed OR breastfeed OR breastfeeding OR “breast fed” OR “breast feed” OR “breast feeding” OR “breast milk$” OR “breast milk$” OR “human* milk” OR “mother* milk$” OR “woman* milk$” OR “women* milk$” OR ((lactating OR lactation) AND milk)
3. 1 OR 2 
4. “zinc”/exp OR zinc OR “zn”
5. “calcium”/exp OR calcium
6. “vitamin d”/exp OR “vitamin d$” OR cholecalciferol$ OR ergocalciferol$ OR calciferol OR calcidol OR 25$OH$D$ OR “25$hydroxy vitamin D$” OR “25$hydroxyvitamin D$” OR calcifediol OR “25$hydroxycholecalciferol” OR “25$hydroxy cholecalciferol” 
7. (micronutrient$ OR nutrient$ OR vitamin$ OR mineral$) NEAR/2 (content$ OR composition OR level$ OR intake$)
8. 4 OR 5 OR 6 OR 7
9. [bookmark: _Toc88496787]3 AND  8


[bookmark: _Toc88496788]
ADDITIONAL FILE 2. Characteristics of studies included for breast milk calcium concentration
	ID [Reference]
	Study design
	Country
	Mother description
	Child description
	Milk description
	Analytical method
	Sample size

	Abdel-Kader 1969 (1)
	Controlled trial
	Egypt
	Women 18-40 years, given placebo+IUCD, Lyndiol 2.5, Lyndiol 1.0, Lynestrenol 0.5 or Deladroxate injection. Data from baseline were used in the analysis.
	 
	Collection of milk samples before contraception and then every 2 weeks for 16 weeks, all milk at 9 and 12 AM from one breast (opposite to one given to infant), extracted with mechanical pump. 
	Method developed by Abdel Rehim and Dokhana 1960
	50

	Adesiyan 2011 (2)
	Case-control study
	Nigeria
	Women 26-46 years, taking or not hormonal oral or injectable contraceptives.
	 
	Collection of mature milk, approximately 8 months pp, manually. Stored at -20°C until analysis. 
	Spectrophotometry
	182

	Allen 1991 (3)[footnoteRef:1] [1:  Data on volume is also reported in (4) and therefore was not extracted from this report.] 

	Cohort study
	USA
	Women 25-39 years, non-smoking, Caucasian, multiparous, who had successfully breast-fed at least one infant previously, who planned on exclusive breastfeeding for >=6 months and partial breast-feeding for >=1 year.
	Infants from 0 days old to >=1 years old.
	Collection of milk (2x/d for 3 days pp, 1x/d up to 7 days pp, 1x/2d up to 14 days, 1x/week up to 8 weeks pp, and 1x/month for ≥1 years pp) after 2-3 min nursing at midmorning, extracted by hand. Stored and transported on ice within 24h and stored -70°C until analysis. 
	AAS
	13

	Anastacio 2004 (5)
	Cross-sectional study
	Brazil
	Healthy women 19-43 years (mean age: 28), BMI 18.3-34, exclusively or predominantly breast-feeding, no history of occupational or accidental lead exposure and no complications during pregnancy or lactation.
	 
	Collection of mature milk (20-102 days postpartum, mean 56 days postpartum), extracted with manual pump. Stored at 4°C up to 2h after collection and frozen at -70°C until analysis. 
	ICP-OES
	38

	Anderson 1992b (6)
	Cohort study
	USA
	Women 20-30 years, graduates or wives of graduates, adequate diets, no vegetarian.
	Healthy full-term infants, exclusively breastfed.
	Collection of colostrum/transitional/mature milk from 1 to 164 d pp, with breast pump or plastic breast shield, from morning feed. Frozen until analysis. 
	ICP-AES
	6

	Arias-Borrego 2022 (7)
	Case-control study
	Spain
	Women with COVID-19, taking no drugs and not in intensive care, mean age 35±4 y, and healthy prepandemic controls, mean age 31±5 y.
	Infants, mean birthweight 3.3 kg, 77-80% exclusively breastfed.
	Collection of colostrum, transitional and mature milk, during morning, following standardized protocol. Stored at -20 and then -80°C. 
	ICP-MS
	55

	Arruda Carneiro 1973 (8)
	Cohort study
	Brazil
	Women 19-40 years, from low (n=10) and high (n=10) SES, no signs of nutritional deficiency.
	Normal infants.
	Collection of colostrum, transitional and mature milk at 1-5, 7, 14, 28, 46, 82, 110, 138, 159, 186 d pp, from first breast of previous feeding, in the morning, by hand expression. 
	Colorimetric
	20

	Arver 1984 (9)
	Cohort study
	Sweden
	Healthy women.
	 
	Collection of colostrum/transitional milk 0-2 and 4-6 d pp. Stored at 4°C and then frozen until analysis. 
	AAS
	75

	Astolfi 2018 (10)
	Cross-sectional study
	Italy
	Women, living in Rome.
	 
	Collection of mature milk, 4-6 weeks pp, extracted with manual pump or passive breast milk sampler. Stored at 4°C and then -20°C..
	ICP-MS
	20

	Atkinson 1980 (11)
	Cohort study
	Canada
	Women, mean age 28-31±1 years, no pre-eclampsia, not taking diuretics.
	Infants, preterm (n=13, GA 26-33 weeks, two sets of twins, only one survived in each set) and term (n=10, GA 38-40 weeks), AGA.
	Collection of colostrum/transitional/mature milk 0-30 d pp, 24h expressions, both complete breasts, with manual or electric pump. Stored at -20°C until analysis. 
	FAES
	23

	Atkinson 1983 (12)
	Cohort study
	Canada
	 
	Low birth weight (<1.3 kg) infants, AGA, mean GA 28-29±1 weeks, no major congenital abnormality, tolerance to oral feedings within the first 48h of life, no requirements for respiratory support by ventilator on entry to the study.
	Collection of transitional and mature milk 6-9, 13-15, 26-28 d pp. Analyzed within 48h. 
	FAES
	7

	Barakat 1969 (13)
	Cross-sectional study
	Egypt
	Healthy women.
	 
	
	Method of Ling 1958
	50

	Barltrop 1974 (14)
	Cross-sectional study
	UK
	 
	 
	Collection of colostrum/transitional and mature milk at 26-140 h, 6 d, 6 weeks pp, from one breast, at beginning of midday feed. 
	AAS
	58

	Bauer 2011 (15)
	Cohort study
	Germany
	Healthy women, with sufficient milk supply to give sample, no hypertension or diabetes, not vegetarian or no special nutritional diet.
	Preterm and term infants.
	Collection of pooled 24h milk samples, extracted with electric pump, weekly from week 1-8 pp. Stored at 4°C and then -70°C until analysis. Calcium was measured with absorption spectrometer and colorimetric assay.
	Spectrophotometry
	102

	Bezerra 2008 (16) 
	Cross-sectional study
	Brazil
	Healthy adolescents 15-18 years, mean BMI 23 ±4, mixed black and white ethnicity, non-smoking, no history of bone or renal disorders affecting calcium metabolism.
	Full-term infants, exclusively or predominantly breastfed.
	Collection of mature milk at 2-24 weeks pp (mean 11 weeks pp), extracted manually. Stored at -20°C until analysis. 
	ICP-OES
	40

	Bilston-John 2021b (17)
	Cohort study
	Australia
	Women, non-smoking, high SES.
	Healthy term infants, singleton, exclusively breastfed up to 5 months, continued breastfeeding up to 12 months.
	Collection of milk samples over a 24h period, with manual expression, before and after feed. Storage at 20°C until analysis. 
	ICP-MS
	11

	Bjorklund 2012 (18)
	Cross-sectional study
	Sweden
	Women, mean age 29±4 years, BMI 23±4, primiparous, from a random sample.
	 
	Collection of mature milk sample during 7 days (during 3rd week postpartum, 14-21 days pp), sampling from both beginning and end of breastfeeding session, extracted with manual pump or passive sampler extraction. Stored in freezers until analysis. 
	ICP-MS
	60

	Bloom 1978 (19)
	Cross-sectional study
	Australia
	Women 23-27 years.
	 
	Stored in refrigerator until analysis. 
	AAS
	3

	Bocca 2000 (20)
	Cross-sectional study
	Italy
	Women 19-40 years old, Italian.
	 
	
	ICP-AES
	60

	Bolognini Pereira 2013 (21)
	Cohort study
	Brazil
	Adolescents <18 years old, no infectious disease, not taking nutritional supplements, no medication.
	Infants, exclusively or predominantly breastfed.
	Collection of mature milk, extracted manually at 6, 10, 14 weeks pp, from breast not sucked in last feeding, 9-10AM. 
	AAS
	51

	Bosscher 2001 (22)
	Cross-sectional study
	Belgium
	 
	 
	Pooled mature milk sample. 
	FAAS
	4

	Bosscher 2003 (23)
	Cross-sectional study
	Belgium
	 
	 
	Pooled mature milk sample. 
	FAAS
	4

	Braga 2007 (24)
	Cross-sectional study
	Brazil
	 
	 
	Pool of donor milk, extracted manually, minimum 30 d pp, no processing. 
	AAS
	12

	Butte 1984 (25)
	Cohort study
	USA
	Women 20-35 years, parity <=2, max 2 servings/d of carbonated beverages, coffee, tea and alcohol, no routine medication, no steroid contraceptives, good health (all, except n=2 with hypertension in pregnancy), taking vitamin-mineral tablets (all, except n=2), non- and smoking (n=4).
	Term (>=37 weeks) and preterm (<37 weeks) infants, no congenital or acquired disease, exclusively breastfed (all, except a few cases who were introduced foods at 6-8 weeks and some preterm infants also given formula).
	Collection of mature milk at the end of week 2, 4, 6, 8, 10, 12 pp, 8-12 AM, at least 2h after feeding, with breast pump. Stored at 4 and then -20°C..
	AAS
	21

	Butte 1987a (26)[footnoteRef:2] [2:  Data from this study was also reported in (27–29) and these reports were therefore redundant.] 

	Cohort study
	USA
	Healthy women 18-36 years, non-smoking, no long-term medication, parity 1-2, middle-upper SES, White (n=41), Hispanic (n=2), Asian (n=1) and West Indian (n=1), vaginal (84%) and cesarian (16%) delivery.
	Heathy full-term AGA infants, exclusively breast-fed, at 1, 2, 3, and 4 months pp, birth weight 2.6-4.6 kg.
	Collection of a complete milk sample from the breast opposite than offered to the infant, with electric pump, at 1, 2, 3, and 4 months pp. Stored at -20°C until analysis. 
	AAS
	45

	Butte 1987b (30)
	Case-control study
	USA
	Moderately controlled type 1 diabetic women, otherwise healthy, non-smoking, not taking oral contraceptives. Healthy non-diabetic women as controls.
	Healthy infants, no congenital abnormalities, 90 days old, exclusively breastfed.
	Collection of 24h mature milk at 3 months pp, alternatively breast opposite to the one feeding the infant, complete breast, extracted with electric pump. 
	AAS
	5

	Butts 2018 (31)
	Cross-sectional study
	New Zealand
	Healthy women 19-42 years, BMI 20-39, breastfeeding, of different ethnicities (10% Asian, 22% Maori & Pacific Island or 68% European), not dieting, no health disorder.
	Full-term infants 6-8 weeks old, exclusively or primarily breastfed, without neonatal care, birth weight 2.4-4.6 kg.
	Collection of 3 mature milk samples over 1 week, before first feed of the day, extracted by hand or breast pump. Stored at -18°C, thawed and then stored again at -80°C until analysis. Calcium was measured with ICP-MS.
	ICP-MS
	78

	Bzikowska-Jura 2022 (32)
	Cross-sectional study
	Poland
	Healthy women, ≥18 y, no gestational diabetes, no smoking, sufficient milk supply.
	Term infants 6-8 weeks old, exclusively breastfed, singleton.
	Collection of mature milk 6-8 weeks, 4 times during a 24h period. Stored at -20°C until analysis. 
	ICP-MS
	30

	Campbell-Yeo 2010 (33)
	Randomized controlled trial
	Canada
	Women, delivered preterm infant experiencing lactation failure, no medication that affects domperidone, no mastitis, no chronic illness, no previous breast surgery, no lactose intolerance, randomized to domperidone or placebo for 2 weeks. Data from placebo group were used.
	Preterm (<31 weeks) infants.
	Collection of milk, with electric pump, at baseline and after 2 weeks. 
	Chemistry analyzer
	24

	Cancela 1986 (34)
	Cohort study
	France
	Women, mainly African origin, not taking vitamin D supplements (all except one, taking 1200 vitamin D2 IU/d).
	Full-term infants, 0-1 month.
	Collection of colostrum (3-5d pp), transitional (15-18d pp), and mature milk (30-45d pp), extracted with manual pump. Stored at -20°C until analysis. 
	AAS
	13

	Capriati 2019 (35)
	Cross-sectional study
	Italy
	Women 25-37 years, in human milk-donating program, non-smoking, not taking nicotine replacement, no recreational drugs, little alcohol, HIV/hepatitis B or C/HTLV/syphilis negative, no active tuberculosis, no medication, no contaminated milk sample.
	 
	Milk samples from donors. Stored at -20°C until analysis. 
	Chemistry analyzer
	25

	Carias 1997 (36)
	Cohort study
	Venezuela
	Healthy women 18-35 years, living in metropolitan Caracas, no chronic disease, no anemia, no signs of malnutrition or vitamin deficiency, mainly from low income families and deficitary sanitary conditions.
	Term infants.
	Collection of colostrum (48-54h) and mature milk samples (at 1, 3, 6 months pp), extracted manually from breast opposite to the one offered to the infant, in morning and evening. Stored at -20°C until analysis. 
	AAS
	45

	Castro 2014 (37)
	Cohort study
	Chile
	Women 15-40 years old, mean BMI 27-28 (range 21-39), primi- and multiparous, living in major mine tailing deposition (n=24) or control area (n=11).
	Term singleton infants, at least 90% exclusively breastfed, at 2-4 months and 4-6 months of age.
	Collection of mature milk samples at 2-4 months pp, in the morning. Stored at -80°C until analysis. 
	ICP-MS
	35

	Chan 1982 (38)
	Cohort study
	USA
	Women, eating regular diet, taking daily multivitamins including 400 IU vitamin D2 and 250 mg calcium.
	Preterm and term infants, AGA, exclusively breastfed, received daily vitamin D supplements.
	Collection of milk on 2-4 d, 14-21 d and 26-31 d pp, extracted manually the first 9 AM morning milk, fore and hindmilk. 
	AAS
	25

	Chen 2007 (39)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	 
	Collection of mature milk at 1, 2, 3, 4, 5, 6 months pp. 
	ICP-AES
	240

	Citrakesumasari 2019 (40)
	Cross-sectional study
	Indonesia
	 
	Full-term infants 2-6 weeks old, breastfed, normal weight (n=31) or low birth weight (n=6).
	Collection of mature milk (2-6 weeks pp), manually and then with pump. Stored in a freezer until analysis. 
	AAS
	37

	Codo 2018 (41)
	Cross-sectional study
	Brazil
	Milk donors for term infants and mothers of preterm infants, mean age 25 ±6 y.
	Term and preterm infants.
	Collection of milk at different moments of the day. Stored in freezer until analysis. 
	ICP-OES
	68

	Dagnelie 1992 (42)
	Cross-sectional study
	Netherlands
	Healthy women, on macrobiotic or omnivorous diet.
	Infants, 2.0-3.3 and 9.0-13.0 months pp.
	Collection of mature milk, on 2 consecutive days, from opposite breast after finishing first breast. Stored at -4°C and then -20°C. 
	AAS
	31

	De Salim 2010 (43)
	Cross-sectional study
	Venezuela
	Healthy women 18-40 years, non-smoking, no alcohol, no disease (mastitis, fever, mammary abscess, diabetes, hypertension, renal insufficiency, cancer, chronic neuropathy), no drugs, no medication, 78% from poor SES, 9% underweight.
	Term infants 25-30 days old, exclusively breastfed, singleton.
	
	AAS
	82

	Deng 2009 (44)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	 
	Collection of mature milk, from 3 weeks to 2 months pp. 
	ICP-MS
	60

	DeSantiago 2002 (45)
	Cross-sectional study
	Mexico
	Women 18-35 years, parity 2-6, BMI mean 22-23±1-2 range 19-24, non-smoking, no oral contraceptives, no chronic illness, no alcohol abuse.
	Term infants of 1, 3, 6, 12 months old, birth weight >=2.5 kg, exclusively breastfed for 6 months.
	Collection of 24h milk samples at 8AM, 12AM, 7PM for 2 consecutive days. 
	AAS
	27

	Dewey 1983 (46)
	Cohort study
	USA
	Women 20-36 years, high education, some taking supplements (n=16), parity 1-2.
	Infants, 1-6 months, at least partially breastfed.
	Collection of milk monthly (1, 2, 3, 4, 5, 6 months pp), from one breast at 2nd feeding of the morning, extracted by hand. Frozen until analysis. 
	FAAS
	20

	Dewey 1984 (47)
	Cohort study
	USA
	Women 21-37 years, vegetarian and non-vegetarian.
	 
	Collection of milk at 4-6 months, 7-11 months and 12-20 months pp, extracted by hand or manual pump, at 2nd feeding of morning, monthly or bimonthly. Stored at -20°C until analysis. 
	FAAS
	46

	Dorea 1998 (48)
	Cohort study
	Brazil
	Women, who used combination pill (n=12), mini-pill (n=21) or no hormonal contraceptive (n=21).
	 
	Collection of milk before contraception (2.5-4 months pp) and after (approximately 2 weeks later), 7-11:30 AM, expressed manually. Stored at -20°C until analysis. 
	ICP-AES
	54

	Dumrongwongsiri 2021 (49)
	Cross-sectional study
	Thailand
	Healthy women, no medication.
	Term infants, 4-6 months old, exclusively and non-exclusively breastfed.
	Collection of milk samples at 4-6 months pp, 2-5 PM, after cleaning breast, first 10-15 ML from one breast. Stored at -80°C until analysis. 
	ICP-MS
	34

	Dutta 2014 (50)
	Cohort study
	India
	Women, mean BMI of 25, several with conditions (pregnancy induced hypertension, antepartum hemorrhage, oligohydramnios, prolonged rupture of membranes, preterm premature rupture of membranes).
	Pre-term (<34 weeks) infants, singleton, exclusively breastfed for at least 4 months, mean birth weight of 1.3 kg.
	Collection of transitional and mature milk (7, 28, 90 and 180 ±2 days postpartum), after 3 min of breastfeeding, extracted by hand. Stored -20°C until analysis. 
	Ion selective electrodes
	33

	El-Farrash 2012 (51)
	Case-control study
	Egypt
	Women, mean age 25-27±3-5 years, mean BMI 27±3, mean parity 2.6±1, healthy or anemic (hemoglobin <11 g/dL), no iron supplementation during pregnancy, no other causes of anemia, no pregnancy-induced hypertension, no diabetes, no prolonged rupture of membranes, no fever or foul smelling liquor, no antepartum hemorrhage, no mastitis, no other systemic illness.
	Term infants, mean birth weight 2.5-3.3±0.3-4 kg, exclusively breastfed, singleton, no hemolytic disease, no neonatal sepsis.
	Collection of transitional/mature milk 15±3 d pp, by manual expression, after discarding 4-5 mL initial milk. Stored at -20°C until analysis. 
	AAS
	80

	Feeley 1983a (52)
	Cohort study
	USA
	Healthy women 16-38 years, from middle SES, parity 1-2, 94% took supplements (96% calcium, 72% magnesium).
	Healthy full-term infants, birth weight 2.5-4.8 kg.
	Collection of colostrum (4-7d pp), transitional milk (10-14d) and mature milk (30-45d pp), from beginning, middle and end of feeding, from morning and evening feeds, extracted by hand or manual pump. Stored at -20°C until analysis. 
	ICP-ES
	102

	Fly 1998 (53)
	Randomized controlled cross-over trial
	USA
	Healthy women 25-38 years, active, mean BMI 23±4, white, parity 1-3, with <2 risk factors for heart disease (i.e. family history of heart disease, smoking, high blood pressure, high total cholesterol, diabetes).
	Infants, breastfed, >2-<8 months.
	Collection of mature milk before exercise or rest period, extracted with electric pump. Stored at -15°C until analysis. 
	ICP-AES
	14

	Fransson 1982 (54)
	Cross-sectional study
	Sweden
	Healthy women.
	 
	Collection of milk, 2nd feeding of the day, 9-11 AM, one complete breast, with hand pump. Stored at -20°C until analysis. 
	AAS
	23

	Fransson 1983 (55)
	Cross-sectional study
	USA
	Healthy women.
	 
	Collection of mature milk (0.5-12 months pp), one complete breast, 2nd feeding of the day, extracted with manual pump. 
	AAS
	30

	Fransson 1984 (56)
	Cross-sectional study
	Ethiopia, Sweden
	Healthy women, normal blood pressure, no glucose or protein in urine, normal hemoglobin values, normal deliveries, from Ethiopia (n=18, mean age 19-23) with iron-rich diet from both non- and privileged groups and women from Sweden (n=23, mean age 28) with normal pregnancy and no medication but with supplements.
	Infants, from Ethiopia (mean GA 38-41 weeks, mean birth weight 2.5-3.2 kg) and from Sweden (GA 37-42 weeks, mean birth weight 3.6 kg).
	Collection of colostrum (4-5 d pp), from Ethiopia from both complete breasts at first feeding of day, from Sweden from one complete breast 2nd feeding of day. Stored at -20°C until analysis. 
	AAS
	41

	Friel 1999 (57)
	Cohort study
	Canada
	Women 20-35 years, with no known pathological condition, not vegetarian, mainly European origin, well-nourished.
	Full-term and preterm infants.
	Extraction with electric pump (15 mL, at 2-3 days pp and week 2, 3, 4, 5, 6, 7, 8 and 12 pp), during a regular feed, 15 mL from one whole breast, between 10 AM and 2 PM. Stored at -20°C until analysis. 
	ICP-MS
	43

	Garg 1988 (58)
	Cross-sectional study
	India
	Healthy women 18-30 years, parity 1-4, well-nourished (n=20) and under-nourished (n=15), vaginal delivery.
	Full-term infants.
	Collection of colostrum 0-3 days pp, in the morning before feeding. 
	AAS
	35

	Garza 1983 (59)
	Cohort study
	USA
	Healthy women, 26-35 years, parity 1-2, no medication, no oral contraceptive, limited coffee, tea and alcohol intake to <2/d, nonsmoking.
	Healthy normal term infants, 5-7 months, AGA, exclusively breastfed at baseline and gradually weaning over 3 months.
	Collection of mature milk samples at baseline, before weaning, and then during weaning every 2 weeks for 12 weeks, 8:00AM-12:00AM, from one complete breast 3-4h after previous nursing, extracted with pump. Stored at 4°C and then -20°C until analysis. 
	AAS
	6

	Gates 2021 (60)
	Cohort study
	USA
	Women, 18-37 y, not vegan or vegetarian, not restricting caloric intake, HIV negative.
	Preterm (≤33 GA) infants.
	Collection of milk at 7, 14, 21 and 28 d pp, with electric breastpump, 24h collection, emptying both breasts every 3h. Stored at -29°C until analysis. Vitamin D was measured with UV-HPLC. 
	ICP-OES
	36

	Gibson 2020 (61)[footnoteRef:3] [3:  Data from this study was also reported in (62,63), and therefore the latter were considered rendundant.] 

	Cohort study
	Indonesia
	Women, mean age 28±6 years, BMI at 5 months pp mean 24±4, 33% primiparous, from urban and rural site, no chronic disease, no acute malnutrition.
	Healthy full-term infants, 2 and 5 months old, birth weight >=2.5 kg, exclusively breastfed, no chronic disease or malnutrition.
	Collection of mature milk (2 and 5 months pp), extracted with pump, from one complete breast, in the morning. Frozen at -80°C until analysis. 
	ICP-MS
	212

	Goes 2002 (64)
	Cross-sectional study
	Brazil
	Healthy adult women in general.
	Term infants in general.
	Human milk bank. Collection of mature milk, extracted by hand or manual/electric pump or drip milk. Stored at -20°C until analysis. 
	Colorimetric kit
	60

	Greer 1982 (65)
	Cohort study
	USA
	 
	Healthy term infants, AGA, exclusively breastfed.
	Collection of mature milk (3, 6, 12, 26 weeks pp), during first morning feed, fore-, mid and hindmilk, from one breast. Stored frozen until analysis. 
	AAS
	18

	Greer 1988 (66)
	Cross-sectional study
	USA
	Women of preterm low birth weight infants who chose to supply their own milk.
	Preterm infants, GA <32 weeks, low birth weight <1.6 kg, no major congenital anomality, no gastrointestinal disease, no seizure disorder requiring anticonvulsant therapy, AGA.
	Collection of milk weekly. 
	AAS
	10

	Gross 1980 (67)
	Cohort study
	USA
	 
	Infants, term (n=18, 38-42 weeks GA) and preterm (n=33, 28-36 weeks GA).
	Collection of colostrum (3 d pp), transitional (7, 14 d pp) and mature milk (21, 28 d pp), in the morning, both complete breasts, by manual or mechanical pump. Stored at -20°C. 
	AAS
	51

	Gulson 2001 (68)
	Cross-sectional study
	Australia
	 
	 
	
	ICP-MS
	17

	Gupta 1984 (69)
	Cohort study
	India
	Women, no anemia, no undernutrition, no vitamin deficiency.
	Infants, term (n=50, mean GA 39 weeks) and preterm (n=14, mean GA 35 weeks).
	Collection of colostrum/transitional/mature milk, (2-5, 6-10, 11-30 d pp) by manual expression, foremilk, in morning. Stored at -20°C until analysis. 
	FAAS
	64

	Gutikova 2007 (70)
	Case-control study
	Russia
	Women with natural births, with no complications during pregnancy (n=96) or with gestosis (n=249).
	Full-term infants.
	Collection of transitional milk 6 days pp. 
	Chemistry analyzer
	345

	Harzer 1986 (71)
	Cohort study
	Germany
	Healthy women.
	Term infants.
	Collection of milk 1, 3, 5, 15, 22, 29, 36 d pp, from both breasts complete during 24h, with electric breast pump. Stored at -20°C until analysis. 
	AAS
	10

	Hibberd 1982 (72)
	Cohort study
	Germany
	Healthy women.
	Term infants.
	Collection of transitional and mature milk during the first 5 weeks (3, 5, 7, 11, 18, 25, 32, 39 d pp), both complete breasts, extracted with electric pump. Stored at -20°C until analysis.. 
	Colorimetric
	10

	Honda 2003 (73)
	Cross-sectional study
	Japan
	Women 19-38 years old, Japanese, living in non-industrial area close to the hospital, vaginal and cesarean section.
	 
	Collection of transitional milk 5-8 d pp. Stored at -20°C until analysis.  
	ICP-AES
	68

	Hou 2008 (74)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	Term infants, exclusively breastfed.
	
	AAS
	240

	Hsu 2014 (75)
	Cohort study
	Taiwan
	Healthy women, mean age 30-33 ±5 y, mean BMI 24 ±2.
	Preterm (<35 weeks and birth weight <2 kg) and full-term infants.
	Collection of colostrum, transitional and mature milk from mothers of preterm infants on 5-7, 12-14, 19-21, 26-28, 33-35, 39-42 d pp, and from mothers of term infants on 3-7, 28-35 d pp. Samples were analyzed within 24h. 
	Spectrophotometry
	30

	Huang 2014 (76)
	Cross-sectional study
	China
	Healthy women 18-40 years of age, non-smoking, no alcohol consumption.
	Infants <1 month old, singleton.
	Collection of milk, by trained staff, 8am-11am, with electronic pump. Stored at -80°C within 4 hours after extraction until analysis. 
	ICP-MS
	269

	Hunt 2005 (77)
	Cohort study
	USA
	Healthy women 18-36 years, non-smoking, no medication, parity 1-2, mainly Caucasian.
	Full-term infants, exclusively breastfed, AGA, birth weight 2.56-4.57.
	Collection of mature milk at 1, 2, 3, 4 months pp, during 24h content of one breast not offered to infant, extracted with pump. Stored refrigerated up to 24h. 
	ICAPS
	36

	Itabashi 1999 (78)
	Cohort study
	Japan
	 
	Preterm infants (GA 26-33 weeks).
	Collection of milk at 1, 2, 3, 4, 5-6, 7-8, and 9-12 weeks pp, by manual expression, both complete breasts, in morning just before lunch. Stored at -40°C until analysis. 
	ICP-AES
	15

	Itriago 1997 (79)
	Cohort study
	Venezuela
	Women >18 years old, living in city of Caracas, 77% from low-middle SES.
	Term infants, singleton.
	Collection of colostrum, transitional and mature milk at 3, 7 and 21 d pp, 7-10AM, expressed manually. Stored at -15°C until analysis. 
	ICP-AES
	72

	Iwai 2022 (80)
	Cross-sectional study
	Japan
	Healthy women 29-40 y.
	Healthy children 3-5 months old.
	Collection of milk 3-5 months pp, with manual expresion fore- and hindmilk, in the morning, afternoon and evening. Stored at -80°C until analysis. 
	ICP-MS/MS
	11

	Jarjou 2006 (81)[footnoteRef:4] [4:  Data from this study was also reported in (82), and therefore the latter was considered rendundant.] 

	Randomized controlled trial
	Gambia
	Women, mean age 27±8 years, mean parity 3, in rural villages, no history of medication condition known to affect calcium or bone metabolism, uncomplicated pregnancy, given 1500 mg/d calcium supplements during pregnancy vs placebo.
	Healthy infants, singleton.
	Collection of mature milk (2, 13, 52 weeks pp), by hand. Stored at -20°C until analysis. 
	Colorimetric
	125

	Karbasi 2022 (83)
	Cross-sectional study
	Iran
	Healthy women 20-35 y, no acute or chronic illness, categorized into healthy and unhealthy dietary behaviors.
	Infants 1-6 months old.
	Collection of milk 1-6 months pp, with manual expression, 7-10 AM, before feeding, from one breast. Stored at -80°C until analysis. 
	Colorimetric
	350

	Karra 1986 (84)
	Cohort study
	USA
	Women 21-38 years old, no known disease, with income to enable nutritionally adequate diet, half were consuming vitamin supplements at the beginning of the study.
	Infants, not exclusively breasted.
	Collection of mature milk monthly 7-25 months pp, foremilk at a single feeding, 7-10AM, expressed manually or with pump. Stored frozen and then at -30°C until analysis.
	AAS
	55

	Karra 1988 (85)
	Cohort study
	Egypt, USA
	Women, from United States (n=49) 21-38 years old from middle-income SES with some receiving supplements without (n=25) and with (n=24) 25 mg/d zinc, and from Egypt (n=68) 17-34 years, from marginally malnourished, low-income, illiterate, rural population, no supplements.
	 
	Collection of mature milk at 1, 2, 3, 4, 5, 6 months pp, expressed manually or with pump, after milk letdown, 24h sample or 10 AM-2 PM sample. Stored at -30°C until analysis.
	AAS
	117

	Kent 1992 (86)
	Cohort study
	Australia
	Women 19-41 years old, vaginal and caesarean delivery.
	 
	Collection of colostrum milk on day 1-5 pp, from both breasts. 
	AAS
	12

	Khatir Sam 1998 (87)
	Cross-sectional study
	Sudan
	Women, volunteer nurses.
	 
	Collection of milk, morning samples on 2 consecutive days, sometimes in morning and at noon, expressed with hand pump. 
	XRF
	20

	Kim 2017 (88)
	Cross-sectional study
	South Korea
	Women 21-45 years, BMI 15-33 (mean 22), 51% took dietary supplements.
	Infants, 30-360 days of age, term born 37-42 weeks, normal birth weight 2.5-4.5 kg, exclusively breastfed.
	Collection of mature milk from full breast, extracted with pump. Stored at -20°C until analysis. 
	ICP-OES
	334

	Kippler 2009 (89)
	Randomized controlled trial
	Bangladesh
	Women participating in micronutrient supplementation trial.
	 
	Collection of mature milk at 2 months pp, expressed by hand. Stored at -70°C until analysis. 
	ICP-MS
	123

	Kippler 2012 (90)
	Cross-sectional study
	Bangladesh
	Women, median age 7 (10-90th percentile: 20-36 years old), mean BMI 19, primiparous (n=57) and multiparous (n=43), from rural area, received food supplement and micronutrient supplement (with iron and folic acid or 15 different micronutrients, not containing zinc nor calcium).
	Infants, singleton.
	Collection of mature milk at 2 months pp, expressed by hand, from one or if insufficient two breasts. Stored at -70°C until analysis. 
	ICP-MS
	123

	Kirksey 1979 (91)
	Cross-sectional study
	USA
	Women 18-31 years, Caucasian, middle SES, primiparous and multiparous, no difficulties with delivery, normal eating habits, some used oral contraception (n=14), with iron supplements (all except one) and other nutrients (n=21).
	 
	Collection of colostrum, transitional and mature milk 3d, 14 d, 1-3 months, 5-7 months, 1 year pp, before taking supplement, expressed manually. Stored at -20°C until analysis. 
	AAS
	52

	Klein 2017 (92)
	Cross-sectional study
	Argentina, Namibia, Poland, USA
	Women, no indication of mastitis, non-smoking.
	Infants 2 weekss-2 years old, singleton.
	Collection of mature milk (2 weeks-2 years pp), mid-feed, 8-11:30AM, 2h since last feed, expressed by hand. Stored at -20 or -80°C until analysis. 
	ICP-MS
	70

	Kulski 1981 (93)
	Cohort study
	Australia
	Women, normal delivery.
	Term infants, one set of twins.
	Collection of colostrum, transitional, and mature milk, by manual expression, from both breasts, 10-12 AM, before feed. Stored at -15° until analysis. 
	AAS
	18

	Laskey 1990 (94)[footnoteRef:5] [5:  Data from this study was also reported in (95), and therefore the latter was considered rendundant.] 

	Cross-sectional study
	Gambia, UK
	Women, from rural Gambia (n=144), 16-49 years old, parity 1-12, or from UK (n=72), 20-42 years old, parity 1-5.
	Infants, 0.5-26 months old.
	Collection of mature milk 0.5-26 months pp, from both breasts. 
	AAS
	216

	Laskey 1998 (96)
	Cross-sectional study
	UK
	Healthy women 20-40 years, mean BMI 25, white, no history of bone disease, not taking medications to affect bone.
	Healthy full-term infants, 6-8 weeks old, breastfed for >=3 months.
	Collection of mature milk, from both breasts, extracted manually. Stored at -20°C until analysis. 
	AAS
	47

	Lemons 1982 (97)
	Cohort study
	USA
	Women with healthy normal pregnancy, vaginal delivery, with normal pre-pregnancy weight and weight gain.
	Preterm (27-37 weeks) and term (39-41 weeks) infants, with AGA.
	Collection of milk on 7, 14, 21, 28 d pp and bi-weekly until GA 44 week. Stored at -80°C until analysis. 
	Modified method of Connerty and Briggswith 1965
	27

	Levi 2018 (98)
	Cohort study
	Argentina
	Women, exposed to varying concentrations of drinking water pollutants.
	Infants, exclusively breastfed.
	Collection of mature milk (0-3 and 3-6 months pp), expressed by gentile compression. Stored at -20 and then -80°C until analysis. 
	ICP-MS
	237

	Li 1990 (99)
	Cross-sectional study
	Japan
	Healthy women, Japanese, mean age 29±5 years, mean BMI 22±2.
	Full-term infants, mean birth weight 3.1±0.4 kg.
	Collection of transitional milk (6-9 d pp), in the morning. Stored at -20°C until analysis. 
	ICP-AES
	27

	Li 2008 (100)
	Cross-sectional study
	China
	Healthy women.
	Healthy infant.
	Collection of colostrum within 3 days pp. 
	ICP-OES
	16

	Li 2016 (101)
	Cross-sectional study
	Guatemala
	Women, mean age 24±6-7 years, mean parity 3±2, with no indication of mastitis.
	Infants 5-180 days old, exclusively (56-71%) or predominantly breastfed, 7-16% underweight, 30-45% stunted.
	Collection of transitional (5-17 d pp) and mature (18-180 d pp) milk, in the morning, from breast not recently suckled on, by full manual expression. Stored at -30 and then -80°C until analysis. 
	ICP-MS
	228

	Li 2018 (102)[footnoteRef:6] [6:  Data from this study was also reported in (103), and therefore the latter was considered rendundant.] 

	Cross-sectional study
	Guatemala
	Women, mean age 25, mean BMI 24, primi- (30%) and multiparous (70%), Guatemalan Mam-Mayan.
	 
	Collection of transitional and mature milk 5-17 d, 18-46 d, 4-6 months pp. Stored at -30°C and then at -80°C. 
	ICP-MS
	108

	Lin 1998 (104)
	Cohort study
	China
	Healthy women >=20 years, primiparous (n=84) and multiparous (n=127), uncomplicated pregnancy.
	Healthy term infants, singleton, growing well.
	Collection of colostrum (2-5 d pp), transitional (6-10 d pp) and mature milk (11-365 d pp), expressed with manual pump, one complete breast, second feeding of the day, 9-11AM. Stored at -40°C until analysis. 
	ICP-AES
	211

	Lipsman 1985 (105)
	Cohort study
	USA
	Adolescents 14-20 years, from low-middle income families, White (n=12), Hispanic (n=8), Black (n=3), American Indian (n=2).
	Infants, mean birth weight 3.3 kg.
	Collection of mature milk monthly 1-10 months pp, from one breast, expressed manually or with manual pump, 9AM-6PM. Stored at -20°C until analysis. 
	FAAS
	25

	Liu 2008 (106)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	 
	Collection of mature milk. 
	GB/AAS
	99

	Liu 2014 (107)
	Cohort study
	China
	Healthy women 20-37 years, no chronic diseases, parity of 1 or 2.
	 
	Collection of colostrum (3 day postpartum) and mature milk  (90 day postpartum). Stored at -40°C until analysis. 
	AAS
	352

	Luo 2010 (108)
	Cross-sectional study
	China
	Healthy women 22.5-34.7 years.
	 
	Collection of milk, from right breast, expressed by hand or with manual or electric pump. Stored at -20°C until analysis. 
	FAAS
	758

	Mahdavi 2015 (109)
	Randomized controlled trial
	Iran
	Women, mean age 26-28±5 years, mean BMI 28-29±11, no chronic illness, no gastrointestinal disorder, no supplements, no antibiotics, no corticosteroid, living in urban areas, were randomized to synbiotic supplement (n=27) or placebo (n=27). Data from baseline and placebo group were used.
	Full-term infants 3-4 months old, normal birth weight 2.5-4.0 kg, exclusively breastfed, no chronic illness, no gastrointestinal disorder, no supplements, no antibiotics, no corticosteroid.
	Collection of mature milk 90-120 d pp, by self-expression, in the morning, before first feeding, after discarding the first 5 ccml. Stored at 4 and then -80°C until analysis. 
	FAAS
	57

	Mandia 2021 (110)
	Cohort study
	Spain
	Women 24-44 y, without chronic disease, not taking nutrient supplements.
	Term and preterm infants.
	Collection of colostrum (3-4 d pp, only term infants), transitional (7-10 d pp, only term infants) and mature milk (from both preterm and term infants), by manual expression. Stored -20°C until analysis. 
	ICP-MS
	170

	Maru 2013 (111)
	Cross-sectional study
	Ethiopia
	Healthy women 18-35 years old, no supplementation except from iron/folic acid supplement, in rural and urban area.
	Healthy full-term infants.
	Collection of colostrum milk (within 4 d pp), by manual expression. Stored at-20°C until analysis. 
	FAAS
	45

	Mastroeni 2006 (112)
	Cohort study
	Brazil
	Women, mean age 23±5 years, mean parity 2.7±1.5, vaginal (n=27) and caesearan (n=4) delivery.
	Term infants, mean birth weight 3.1±0.5 kg.
	Collection of colostrum (2 d pp) and mature milk (2 months pp), by manual expression. Stored at -20°C until analysis. 
	ICAP-AES
	43

	Mataloun 2000 (113)
	Case-control study
	Brazil
	Healthy women, good nutritional health, not receiving any medication that could interfere with lactation.
	Healthy term infants, singleton, AGA (n=41) or SGA (n=30).
	Collection of colostrum (3 d pp), transitional (15 d pp), and mature (30 d pp) milk, from both complete breasts, by manual expression, 8-11 AM. Stored at -20°C until analysis. 
	AAS
	71

	Minato 2019 (114)
	Cohort study
	Japan
	Healthy women, mean age 34 years, no thyroid disease, high blood pressure or diabetes, no dietary restriction.
	Infants, singleton, at 1 and 3 months old.
	Collection of mature milk at 1 and 3 months pp. Stored at <5°C and then -80°C until analysis. 
	ICPE
	129

	Moron de Salim 2016 (43)
	Cross-sectional study
	Venezuela
	Apparently healthy women 20-35 years, mean BMI 25, no pathology before or during pregnancy, no mastitis, no fever, no mammary abscess, no diabetes, no hypertension, no renal insufficiency, no cancer, no chronic neuropathy, non-smoking, no alcohol, drugs or medication that could interfere with calcium metabolism.
	Infants, GA 36-41 weeks, singleton, with no fetal pathology.
	Collection colostrum, expressed manually. Stored at -70°C until analysis. 
	FAAS
	50

	Motil 1997b (115)
	Cohort study
	USA
	Healthy women, adolescents (n=11) and adults (n=11), well-nourished, non-smoking, no chronic medications, parity ≤3, uncomplicated pregnancy.
	Term infant, AGA.
	Collection of mature milk 6, 12, 18, 24 weeks pp. Stored at -70°C until analysis. 
	AAS
	22

	Nagra 1989 (116)
	Cohort study
	Pakistan
	Women 27-35 years, medium SES.
	 
	Collection of mature milk every month 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 , 11, 12 months pp, fore- and hindmilk, 9-11 AM, after eating breakfast. 
	AAS
	20

	Neville 1984b (117)
	Cross-sectional study
	USA
	Women 18-40 years, primiparous and multiparous, White and Black (n=1).
	Healthy full-term infants, exclusively breastfed.
	Collection of mature milk 33-210 d pp, expressed with pump. Stored at -70°C until analysis. 
	Colorimetric
	12

	Nickkho-Amiry 2008 (118)
	Cross-sectional study
	UK
	Women 22-42 years, from veiled of Arab origin (n=14) and white Caucasian (n=10), not taking vitamin D supplements.
	Infants, exclusively breastfed.
	Collection of mature milk 9-13 weeks pp, expressed by hand, at the beginning of feeding, in morning or afternoon. 
	Colorimetric
	24

	Noh 2021 (119)
	Cross-sectional study
	South Korea
	Women ≥20 y, no mental illness.
	Healthy term infant, birthweight >2.5 kg.
	Collection of milk 7 d pp, after first feeding of the morning. Stored at -20°C until analysis. 
	ICP-MS
	40

	Oliveira 2019 (120)
	Cross-sectional study
	Brazil
	Women 17-44 years, BMI 18-38.
	Infants, GA 27-42 weeks.
	Mature milk >15 d pp from milk bank. Pasteurized and stored at -20°C for 24h. 
	FAAS
	50

	Ortega 1998 (121)
	Cohort study
	Spain
	Healthy women 18-35 years old, no diabetes, no pre-eclampsia, living in urban area, with calcium intake </>=1100 mg/d.
	Infants, singleton, normal birth weight >=2.5 kg.
	Collection of transitional milk 13-14 d pp and mature milk 40 d pp, 10-11AM, by manual expression, fore- and hindmilk. 
	Colorimetric
	57

	Parr 1991 (122)
	Cross-sectional study
	Guatemala, Hungary, Nigeria, Philippines, Sweden, Democratic Republic of the Congo
	Women from different countries, traditions, SES and nutritional backgrounds.
	Infants, 3 months old.
	Collection of mature milk (3 months pp) of one complete breast, around noon, approximately 4h after the previous feed, extracted with pump. Frozen at -11°C until analysis. 
	AAS
	330

	Perrin 2017 (123)
	Cohort study
	USA
	 
	Healthy term infant 9-11 months old.
	Collection of mature milk monthly 11-17 months pp, one complete breast, first or second feeding of the morning. Stored in freezer and then -80°C until analysis. 
	ICP-OES
	19

	Picciano 1981 (124)
	Cohort study
	USA
	Women >=20 years (mean age 25 years), 69% taking vitamin-mineral supplements.
	Full-term infants, birth weight 2.8-5.2 kg, exclusively breastfed.
	Collection of mature milk at 1, 2, 3 months pp, expressed manually or with manual pump. Stored frozen until analysis. 
	AAS
	26

	Pietrzak-Fiecko 2020 (125)
	Cross-sectional study
	Poland
	Women 21-34 years.
	 
	Collection of mature milk 3-4 months pp, hindmilk, with pump, one breast. Stored at -20°C until analysis. 
	FAAS
	18

	Prentice 1995 (126)[footnoteRef:7] [7:  Data from this study was also reported in (127,128), and therefore the latter was considered rendundant. Data from (128) was only taken for the calcium supplementation sub-group analysis.] 

	Randomized controlled trial
	Gambia
	Healthy women 16-41 years, parity 1-13, living in rural areas, randomized assigned to calcium supplement (1000 mg 5x/week) or placebo.
	Infants, singleton.
	Collection of mature milk at 6, 13, 19, 26, 39, 52, 65, 78 weeks pp, expressed manually, from each breast. Stored at -20°C until analysis. 
	Spectrophotometry
	60

	Qian 2002 (129)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1-2.
	 
	Collection of transitional milk. 
	FAES
	120

	Qian 2010 (130)
	Cross-sectional study
	China
	Healthy women 22-36 years, primiparous, living in residential areas from urban and suburban areas, no chronic illness, consuming normal varied diets.
	Healthy full-term infants.
	Collection of transitional milk 8-10 d pp, foremilk, 9-11 AM, by manual expression. Stored at -20°C until analysis. 
	AAS
	120

	Qian 2022 (131)
	Cohort study
	China
	Healthy women 20-42 years, no chronic diseases, 449 out of 678 had parity of 1, 405 out of 678 had vaginal delivery, 
	
	Collection of colostrum (0-5 day postpartum) and transitional milk (10-14 day postpatum), and mature milk  (40-45 d, 200-240d, and 300-400d postpartum). Stored at -80°C until analysis. 
	ICP-MS
	678

	Queiroz Bortolozo 2004 (132)
	Cross-sectional study
	Brazil
	Milk donors of term and pre-term infants.
	Term (n=20) and preterm (<=36 weeks, n=10) infants.
	Milk from milk bank, pasteurized. Collection of colostrum and mature milk. 
	AAS
	30

	Rana 1990 (133)
	Cross-sectional study
	Pakistan
	Women 19-32 years, wives of army personnel from low-income group, BMI 13.5-23.7, parity 1-4.
	 
	Collection of milk samples 2-6 d pp. 
	AAS
	26

	Rodriguez Rodriguez 2002 (134)
	Cohort study
	Spain
	Healthy women 21-35 years.
	 
	Collection of mature milk 2 weeks-5 months pp, from fore- and hindmilk, representative of different times of the day. 
	AAS
	11

	Rona 2008 (135)
	Cross-sectional study
	Brazil
	Healthy milk donors.
	Infants 16-180 days old, term (75%, GA >=39 weeks) and preterm (25%, GA 34-38 weeks).
	Collection of mature milk (16-180 d pp), from milk donor bank, expressed manually. Stored immediately at -20°C. 
	Colorimetric
	37

	Sabatier 2019 (136)
	Cohort study
	Switzerland
	Healthy women >18 years, no diabetes, no alcohol or drugs consumption.
	Term (<37 weeks) and preterm (28-32 weeks) infants.
	Collection of transitional and mature milk at 1, 2, 3, 4, 5, 6, 7, 8 weeks pp for preterm and term infants, and at 10, 12 , 14, 16 weeks pp for preterm infants, from a full single breast, between 6-12 AM, with electric pump. Stored at -18 and then -80°C until analysis. 
	ICP-MS
	61

	Salah 2016 (137)
	Cohort study
	Sudan
	Healthy women 18-38 years, 2 weeks after fasting month of Ramadan, non-smoking, no medication, no supplements, no chronic diseases.
	Infants 3-6 months old.
	Collection of mature milk 3-6 months pp, by manual expression, from both breasts, immediately after first feeding of the day, 9-11AM. Stored at -21°C until analysis. 
	FAES
	24

	Samuel 2020 (138)
	Cohort study
	France, Italy, Norway, Portugal, Romania, Spain, Sweden
	Women 18-40 years, BMI 19-29, no condition or medication that contraindicates breastfeeding, with (n=108) or without (n=197) subclinical mastitis.
	Infants, mean GA 39-40 ±1 weeks, mean birth weight 3.2-4±0.4-5 kg.
	Collection of colostrum and mature milk at 2, 17, 30, 60, 90, 120 days pp, with an electric pump, 9 AM-1 PM, from one complete breast. Stored at -18 and then -80°C until analysis. 
	ICP-MS
	331

	Sann 1981 (139)
	Cross-sectional study
	France
	 
	Infants, term (n=61, GA 38-41 weeks) and preterm (n=41, GA 26-35 weeks).
	Collection of milk <=6 d, 7-14 d, >=15 d pp, expressed by mechanical or manual methods, 4-6x per day. Stored at 4°C and pasteurized. 
	AAS
	102

	Schanler 1980 (140)
	Cross-sectional study
	USA
	Mothers of preterm infants and milk donors of term infants.
	Preterm and term infants.
	Collection of milk from mothers of preterm infants 1-98 d pp of from donors of term infants 1-8 month pp, expressed manually or by breast pump, from each feeding and each day. 
	AAS
	29

	Seki 1997 (141)
	Cohort study
	Japan
	Women, primi- and multiparous, uncomplicated pregnancies, no medication, vaginal and cesarean deliveries.
	Infants, born 37-39 weeks gestational age, birthweight 2.85-3.45 kg.
	Collection of milk 1-30 d pp, at different times of the day. Stored at -20°C until analysis. 
	AAS
	21

	Shehadeh 2006 (142)
	Cross-sectional study
	Israel
	Healthy women.
	Healthy term infants, birth weight AGA, exclusively breastfed until 3 months.
	Collection of milk, from one breast, expressed with pump, 3 min after start of feeding and until complete emptying of breast, in morning 8-10AM. Stored at -20°C until analysis. 
	AAS
	84

	Shi 2011 (143)
	Cohort study
	China
	Healthy women, mean age 28 years, mainly primigravida, non-vegetarian.
	Healthy full-term infants.
	Collection of colostrum, transitional, and mature milk, from both breasts, after lunch (2nd feed of the day), extracted with pump. Stored at -20°C until analysis. 
	AAS
	80

	Silva 1997 (144)
	Cross-sectional study
	Brazil
	Women, from city of Brasilia.
	 
	Collection of milk at different stages of lactation, by manual expression. Stored at -20°C until analysis. 
	ICP-AES
	203

	Sunaric 2017 (145)
	Cohort study
	Serbia
	Healthy women 30-44 years, from urban area, well-nourished, non-smoking, non-vegetarian, no vitamin supplements.
	Term infants.
	Collection of colostrum (1-7d pp), transitional (8-14 d pp) and mature (after 15 d pp) milk. Stored at -20°C until analysis. 
	Colorimetric
	67

	Szukalska 2021 (146)
	Case-control study
	Poland
	Healthy women 18-40 y, non-smoking, exposed to second-hand smoke or smoking.
	
	Collection of colostrum (0-2 d pp) and mature milk (23-37 d pp), by electronic pump. Stored at -80°C until analysis. 
	ICP-MS
	150

	Taravati Javad 2018 (147)
	Cross-sectional study
	Iran
	Healthy women 19-42 years, no supplements, non-vegetarian, no medication to enhance milk production.
	Full-term infants, normal birth weight, exclusively breastfed, no chronic disease.
	Collection of mature milk at 1, 2, 6, 7, 12 months pp, in the morning, more than 1h since last feed, expressed with manual pump. Stored at 4 and the -20°C until analysis.
	ICP-MS
	100

	Terheggen 1965 (148)
	Cohort study
	Germany
	 
	 
	Collection of colostrum (1 d pp), transitional (6 d pp) and mature milk, first morning feeding, fore- and hindmilk. 
	FAAS
	39

	Thacher 2006 (149)
	Case-control study
	Nigeria
	Women, mean age 28-30±5-6, mean parity 4-5.
	Infants, mean age 40-41 weeks old, mean gestational age 40 weeks (all term infants, except 1 infant 36 weeks GA), with rickets (n=35) and without (n=105).
	Collection of mature milk, from right breast. Stored at -20°C and then -80°C until analysis. 
	Colorimetric
	140

	Toddywalla 1977 (150)
	Controlled trial
	India
	Healthy women 20-30 years old, fully established lactation, previous history of successful lactation, similar socioeconomic background, assigned to conventional contraceptives (control) or taking a low-dose combination pill, a low-dose progestational compound, or a 3 or 6 monthly injection. Data from the control group were used.
	 
	Collection of mature milk, from both breasts, 3-3.5 since last feed. 
	Kraemer and Tisdel method as modified by Clark and Collip
	36

	Umeta 2003 (151)
	Cross-sectional study
	Ethiopia
	Women, mean age 26-27±0.4-6 years, BMI 20±0.1-0.2, in rural area.
	Infants 5-11 months old, not stunted.
	Collection of mature milk, from right breast 1h after last feeding. Stored -20°C until analysis. 
	AAS
	195

	Van Steenbergen 1981 (152)
	Cross-sectional study
	Kenya
	Women, in rural area, during lean and post-harvest seasons.
	Infants 0-24 months old.
	Collection of milk 0-24 months pp, around 11 AM, after 4 h without feeding, expressed manually. Stored at -20°C until analysis. 
	AAS
	85

	Vanderja 2002 (153)[footnoteRef:8] [8:  Data from this study was also reported in (154), and therefore the latter was considered rendundant.] 

	Cross-sectional study
	Nigeria
	Women 15-45 years, from Fulani ethnicity, parity 1-10, BMI 14.5-24.
	Infants 2-24 weeks old (mean age 11 weeks).
	Collection of mature milk 2-24 weeks pp, by manual expression, mid-feed. Stored at 20°C and then frozen until analysis. 
	ICP-OES
	34

	Vaughan 1979 (155)
	Cohort study
	USA
	Women, Caucasian, good or excellent nutritional status, no complication during pregnancy or delivery, primiparous (n=22) and multiparous (n=16).
	Full-term infants.
	Collection of mature milk monthly 1-31 months pp, expressed by hand, over 3-5 days in morning, afternoon and evening feeds, randomly during feed. Stored frozen until analysis. 
	AAS
	38

	Vitolo 2004 (156)
	Cross-sectional study
	Brazil
	Healthy adolescents and women 14-39 years, non-smoking, no medication, no vitamin supplements, normal childbirth and post-partum, BMI >19, from low and high SES.
	Infants 1-3 months old, exclusively breastfed, singleton.
	Collection of mature milk 30-90 d pp, by manual expression, both breasts for several days at different times during afternoon. Stored at -20°C until analysis. 
	FAAS
	90

	Wang 2002 (157)
	Cohort study
	China
	Healthy women 24-30 years of age, no heart, liver, kidney, or pulmonary-related diseases, no medication history.
	Healthy full-term infants.
	Collection of colostrum (2-5 d pp) and mature milk  (30-35 d pp) before feeding by hand. 
	FAAS
	31

	Wang 2007 (158)
	Cross-sectional study
	China
	Healthy women 18-38 years with no recent supplementation of calcium, magnesium, manganese, or iron.
	 
	Collection of mature milk 38-510 d pp, from one breast, in the morning, 7-10 AM.  Stored at -70°C until analysis. 
	AAS
	55

	Wei 2020 (159)
	Cross-sectional study
	China
	Healthy women 20-40 years, from different geographical regions of China.
	 
	Collection of colostrum (3-6 d pp), transitional (10-13 d pp) and mature (21-25 d pp), from second feeding in the morning (9 AM). Stored -20°C and the -80°C until analysis. 
	GB/AAS
	175

	Yamawaki 2005 (160)
	Cross-sectional study
	Japan
	Women <40 years, non-smoking, no vitamin supplements.
	Infants, birth weight >=2.5 kg, no symptoms of atopy.
	Collection of colostrum/transitional/mature milk 1-365 d pp, mid-feed. Stored at -20 and then -40°C until analysis. 
	ICP-AES
	1197

	Yoneyama 1997 (161)
	Cross-sectional study
	Japan
	Healthy women 21-42 years, no disease that affects bone metabolism, non-smoking, parity 1-3.
	 
	Collection of mature milk 21-590 d pp, by manual expression. 
	AAS
	105

	Yoshinaga 1991 (162)
	Cross-sectional study
	Japan
	Women, mean age 28±5 years, mean BMI 22±2.
	Infants, mean birth weight 3.1±0.4 kg.
	Collection of transitional (5-9 d pp) milk, by manual expression. Stored at -20°C until analysis. 
	ICP-AES
	51

	Zhao 2011 (163)
	Cross-sectional study
	China
	Healthy women with mean age of 26.36, primigravida, non-smoking, no medication history.
	Infants, exclusively breastfed.
	Collection of milk samples, Stored at -20°C until analysis. 
	GB/T
	39

	Zhao 2014 (164)
	Cross-sectional study
	China
	Healthy women 18-45 years old, living in 3 cities of China, without diabetes, hypertension or other chronic or acute disease, no nipple or lacteal gland disease, no use of hormone, no postpartum depression or other mental disease, 96% Han ethnicity, mean BMI 23, vaginal and cesarean delivery.
	Health full-term infants, singleton.
	Collection of milk at 5-11, 12-30, 31-60, 61-120, 121-240 d pp, from one complete breast, 9-11 AM, with electric pump. Stored at -80°C until analysis. 
	ICP-MS
	444

	Zimmerman 2009 (165)
	Cohort study
	Israel
	Healthy women 24-38 years, Jewish women who were planning a religious fast. Data from before fast were used.
	Healthy infants 1-6 months old, exclusively breastfed.
	Collection of mature milk 1-6 months pp, 2h before fast, foremilk, expressed by hand, manual pump or electrical pump. Stored at -20°C until analysis. 
	Colorimetric
	48


 Note : Studies included in selection of key studies in bold.


ADDITIONAL FILE 3. Characteristics of studies included for breast milk ZINC concentration
	ID [Reference]
	Study design
	Country
	Mother description
	Child description
	Milk description
	Analytical method
	Sample size

	Abdulrazzaq 2008 (166)
	Cross-sectional study
	United Arab Emirates
	Women 18-50 years, Unites Arab Emirates (35%) and other nationalities, 1% smoking.
	Infants 0-80 weeks old.
	Collection of colostrum/transitional/mature milk 0-80 weeks pp, expressed with pump, both complete breasts. Stored at -30°C until analysis. 
	ICP-MS
	205

	Adesiyan 2011 (2)
	Case-control study
	Nigeria
	Women 26-46 years, taking or not hormonal oral or injectable contraceptives.
	 
	Collection of mature milk, approximately 8 months pp, manually. Stored at -20°C until analysis. 
	AAS
	182

	Ahmed 2004 (167)
	Cross-sectional study
	Bangladesh
	Women 16-40 years (mean age 23 years, monthly income 106 USD, BMI 22, and parity 3.6).
	Infants of 2 days old.
	Collection of colostrum (2 days pp), extracted by hand. 
	AAS
	105

	Al-Awadi 2000 (168)[footnoteRef:9] [9:  Data from this study was also reported in (169), and the latter study was therefore considered redundant.] 

	Cross-sectional study
	Kuwait
	Healthy women 25-40 years, Kuwaiti and non-Kuwaiti nationality, from middle/upper-middle income class, no history of medical or breast-feeding problems, not taking any kind of mineral or trace-element supplementation.
	Healthy full-term infants, delivered normally, from 2 weeks to 18 months old, no history of medical or breast-feeding problems, not taking any kind of mineral or trace-element supplementation.
	Collection of mature milk (2 weeks - 18 months pp) before first feeding in the morning, extracted by hand. 
	AAS
	34

	Al-Terehi 2015 (170)
	Cross-sectional study
	Iraq
	Women 20-42 years.
	 
	Collection of milk 1-51 weeks pp, with manual pump. Stored at -20°C until analysis. 
	AAS
	70

	Alam 2015 (171)
	Cross-sectional study
	USA
	Healthy women 18-40 years, non-smoking.
	Singleton full-term infants, 4 months old.
	Complete collection of mature milk (4 months pp) from one breast in the morning. 
	AAS
	54

	Almeida 2008 (172)
	Cohort study
	Portugal
	Healthy women 18-40 years (mean age: 28.3 years), primiparous (48%) and multiparous.
	Full-term (86%) and pre-term infants.
	Collection of colostrum (2 days pp) and mature milk (1 month pp), extracted by hand. Stored at 4°C until analysis. 
	ICP-MS
	44

	Alves Peixoto 2019 (173)
	Cross-sectional study
	Brazil
	Women, mean age 24-25±5-6 years, primiparous and multiparous.
	Infants, preterm and term.
	Collection of milk. Stored at -20°C until analysis. 
	ICP-MS
	156

	Anastacio 2004 (5)
	Cross-sectional study
	Brazil
	Healthy women 19-43 years (mean age: 28), BMI 18.3-34, exclusively or predominantly breast-feeding, no history of occupational or accidental lead exposure and no complications during pregnancy or lactation.
	 
	Collection of mature milk (20-102 days postpartum, mean 56 days postpartum), extracted with manual pump. Stored at 4°C up to 2h after collection and frozen at -70°C until analysis. 
	ICP-OES
	38

	Anderson 1992a (174)
	Cohort study
	USA
	 
	 
	Collection of several milk samples, up to 5 months pp, extracted with breast pump or cup. 
	ICAPS
	7

	Anderson 1993 (175)
	Cohort study
	USA
	Women 20-30 years, graduates or wives of graduates, adequate diets, no vegetarian, from USA, Libya, Peru, Portugal, and Rwanda.
	Healthy full-term infants, exclusively breastfed.
	Collection of colostrum/transitional/mature milk from 1 to 164 d pp, with breast pump or plastic breast shield, from morning feed. Frozen until analysis. 
	ICAPS
	6

	Aquilio 1996 (176)
	Cohort study
	Italy
	Women 21-29 years.
	Infants, term (n=8, GA 40±1 weeks, mean birth weight 3.2±0.3 kg) and preterm (n=6, GA 35±2 weeks, mean birth weight 2.1±0.2 kg), AGA.
	Collection of colostrum, transitional and mature milk from 0 to 21 d pp, by manual expression or pump. Frozen until analysis. 
	ICP-AES
	14

	Arnaud 1992 (177)
	Cross-sectional study
	France
	Healthy women 19-39 years, apparently well fed, no albumin or glucose in urine, hemoglobin 11.5 g/dL at delivery, uncomplicated pregnancy, primiparous (n=45) and multiparous, urban (n=68) and rural (n=15) areas, mainly Caucasian (n=61), mainly middle income (n=56), pre-pregnancy BMI 17-31.
	Healthy full-term infants, singleton, growing well, GA 36-43 seeks, birth weight 2.4-4.3 kg.
	Collection of milk during first 2 months pp, expressed by hand, before morning feeding, 9-11 AM. Stored at -18°C until analysis. 
	ETAAS
	83

	Arnaud 1993 (178)
	Randomized controlled trial
	Niger
	Healthy women 17-45 years, parity 0-14, multiparous (n=194), uncomplicated pregnancy and delivery, randomized to iron supplement (100 mg/d) or placebo.
	Infants, birth weight 1.5-4.1 kg (mean 3.0-1±0.4-5 kg), mean Apgar score 9.
	Collection of transitional and mature milk at 5 d, 3 and 6 months pp, one complete breast. Stored at -20°C until analysis. 
	FAAS
	197

	Arnaud 1995 (179)
	Cohort study
	France
	Healthy women 19-39 years, apparently well-nourished, mainly Caucasian (n=60), mainly middle-income (n=64), mean parity 2 (range: 1-8), primiparous (n=46) and multiparous (n=36), mean pre-pregnancy BMI 22 (range 17-31), no history of serious disease, uncomplicated pregnancy.
	Healthy full-term infants, singleton, mean birth weight 3.3 kg (range: 2.6-4.3 kg).
	Collection of colostrum and transitional milk 1-7 d pp, by hand expression, foremilk, morning feed 9-11 AM. Stored at -20°C until analysis. 
	FAAS
	82

	Arver 1984 (9)
	Cohort study
	Sweden
	Healthy women.
	 
	Collection of colostrum/transitional milk 0-2 and 4-6 d pp. Stored at 4°C and then frozen until analysis. 
	AAS
	75

	Astolfi 2018 (10)
	Cross-sectional study
	Italy
	Women, living in Rome.
	 
	Collection of mature milk, 4-6 weeks pp, extracted with manual pump or passive breast milk sampler. Stored at 4°C and then -20°C. 
	ICP-MS
	20

	Atinmo 1982 (180)
	Cohort study
	Nigeria
	Women, predominantly from low SES.
	Infants, preterm (n=15, GA 28-34 weeks) and term (n=20, GA 37-31 weeks), singleton.
	Collection of colostrum, transitional, and mature milk at 2-7, 8-14 d, 2 months pp, by manual expression, at noon, before feeding. Stored at -20°C until analysis. 
	AAS
	35

	Aumeistere 2018 (181)
	Cross-sectional study
	Latvia
	Healthy women, mean age 31 ±4 years, living in Latvia, breastfeeding only one child.
	Healthy infants, birth weight >2.5 kg, singleton, exclusively or partially breastfed, 1.5-16.0 months old.
	Collection of mature milk, a pooled sample representative of a 24h period with samples from morning, mid-day and evening feeds, hindmilk only. Stored at 4°C and then -18°C until analysis. 
	ICP-MS
	62

	Bamgbose 2012 (182)
	Cohort study
	Nigeria
	Women 17-38 years old (mean age 27), primiparous (23%) and multiparous (77%), 22% no education, 33% only primary education.
	 
	Collection of transitional/mature milk 10-336 d pp, by manual expression, before feed. Stored at -15°C until analysis. 
	AAS
	86

	Benemariya 1995 (183)[footnoteRef:10] [10:  Data from this study was also reported in (184), and therefore the latter was considered rendundant.] 

	Cohort study
	Burundi
	Apparently healthy women, mean age 32±1 years, primiparous (n=2) and multiparous (n=3), middle class, uncomplicated pregnancy.
	 
	Collection of colostrum, transitional and mature milk at 2-4 d, 5-14 d, 1-10 months pp, by manual expression, 3x per day, fore- and hindmilk. Stored in refrigerator for 24h and then at -20°C until analysis. 
	FAAS
	5

	Biego 1998 (185)
	Cross-sectional study
	France
	 
	 
	Mature milk samples from milk bank.
	ICP-MS
	17

	Bilston-John 2021b (17)
	Cohort study
	Australia
	Women, non-smoking, high SES.
	Healthy term infants, singleton, exclusively breastfed up to 5 months, continued breastfeeding up to 12 months.
	Collection of milk samples over a 24h period, with manual expression, before and after feed. Storage at 20°C until analysis. 
	ICP-MS
	11

	Bjorklund 2012 (18)
	Cross-sectional study
	Sweden
	Women, mean age 29±4 years, BMI 23±4, primiparous, from a random sample.
	 
	Collection of mature milk sample during 7 days (during 3rd week postpartum, 14-21 days pp), sampling from both beginning and end of breastfeeding session, extracted with manual pump or passive sampler extraction. Stored in freezers until analysis. 
	ICP-MS
	60

	Bloom 1978 (19)
	Cross-sectional study
	Australia
	Women 23-27 years.
	 
	Stored in refrigerator until analysis. 
	AAS
	3

	Bocca 2000 (20)
	Cross-sectional study
	Italy
	Women 19-40 years old, Italian.
	 
	
	ICP-AES
	60

	Bolognini Pereira 2013 (21)
	Cohort study
	Brazil
	Adolescents <18 years old, no infectious disease, not taking nutritional supplements, no medication.
	Infants, exclusively or predominantly breastfed.
	Collection of mature milk, extracted manually at 6, 10, 14 weeks pp, from breast not sucked in last feeding, 9-10AM. 
	AAS
	51

	Bosscher 2001 (22)
	Cross-sectional study
	Belgium
	 
	 
	Pooled mature milk sample.
	FAAS
	4

	Bosscher 2003 (23)
	Cross-sectional study
	Belgium
	 
	 
	Pooled mature milk sample. 
	FAAS
	4

	Butte 1984 (25)
	Cohort study
	USA
	Women 20-35 years, parity <=2, max 2 servings/d of carbonated beverages, coffee, tea and alcohol, no routine medication, no steroid contraceptives, good health (all, except n=2 with hypertension in pregnancy), taking vitamin-mineral tablets (all, except n=2), non- and smoking (n=4).
	Term (>=37 weeks) and preterm (<37 weeks) infants, no congenital or acquired disease, exclusively breastfed (all, except a few cases who were introduced foods at 6-8 weeks and some preterm infants also given formula).
	Collection of mature milk at the end of week 2, 4, 6, 8, 10, 12 pp, 8-12 AM, at least 2h after feeding, with breast pump. Stored at 4 and then -20°C. 
	AAS
	21

	Butte 1987a (26)[footnoteRef:11] [11:  Data from this study was also reported in (27–29) and these reports were therefore redundant.] 

	Cohort study
	USA
	Healthy women 18-36 years, non-smoking, no long-term medication, parity 1-2, middle-upper SES, White (n=41), Hispanic (n=2), Asian (n=1) and West Indian (n=1), vaginal (84%) and cesarian (16%) delivery.
	Heathy full-term AGA infants, exclusively breast-fed, at 1, 2, 3, and 4 months pp, birth weight 2.6-4.6 kg.
	Collection of a complete milk sample from the breast opposite than offered to the infant, with electric pump. Stored at -20°C until analysis.
	AAS
	45

	Butte 1987b (30)
	Case-control study
	USA
	Moderately controlled type 1 diabetic women, otherwise healthy, non-smoking, not taking oral contraceptives. Healthy non-diabetic women as controls.
	Healthy infants, no congenital abnormalities, 90 days old, exclusively breastfed.
	Collection of 24h mature milk at 3 months pp, alternatively breast opposite to the one feeding the infant, complete breast, extracted with electric pump. 
	AAS
	5

	Butts 2018 (31)
	Cross-sectional study
	New Zealand
	Healthy women 19-42 years, BMI 20-39, breastfeeding, of different ethnicities (10% Asian, 22% Maori & Pacific Island or 68% European), not dieting, no health disorder.
	Full-term infants 6-8 weeks old, exclusively or primarily breastfed, without neonatal care, birth weight 2.4-4.6 kg.
	Collection of 3 mature milk samples over 1 week, before first feed of the day, extracted by hand or breast pump. Stored at -18°C, thawed and then stored again at -80°C until analysis. 
	ICP-MS
	78

	Bzikowska-Jura 2021 (186)
	Cross-sectional study
	Poland
	Healthy women, ≥18 y, no gestational diabetes, no smoking, sufficient milk supply.
	Term infants 4-6 weeks old, exclusively breastfed, singleton, birthweight ≥2.5 kg.
	Collection of mature milk 6-8 weeks pp. 
	ICP-MS
	32

	Cardoso 2014 (187)
	Cross-sectional study
	Brazil
	Women, living in Coceicao das Alagoas.
	 
	Collection of duplicated milk samples during 1st month pp. Stored at -20°C until analysis.
	ICP-MS
	58

	Carias 1997 (36)
	Cohort study
	Venezuela
	Healthy women 18-35 years, living in metropolitan Caracas, no chronic disease, no anemia, no signs of malnutrition or vitamin deficiency, mainly from low income families and deficitary sanitary conditions.
	Term infants.
	Collection of colostrum (48-54h) and mature milk samples (at 1, 3, 6 months pp), extracted manually from breast opposite to the one offered to the infant, in morning and evening. Stored at -20°C until analysis. 
	AAS
	45

	Casey 1985 (188)
	Cohort study
	USA
	Women 26-39 years, white, middle-class, apparently well-nourished, average parity 2.5, who had previously breastfed at least one infant, with uncomplicated pregnancy.
	Healthy full-term infants, singleton, birth weight 2.7-4.1 kg.
	Collection of colostrum, transitional and mature milk samples during the first 14 days and then weekly until 1 month, extraction of colostrum with electric pump and then extraction by hand, mid-feed at mid-morning feed, from both breasts. Stored in the refrigerator and then -70°C until analysis. 
	AAS
	11

	Casey 1989 (189)
	Cohort study
	USA
	Healthy women, non-smoking, normal pregnancy weight, uneventful pregnancy, no problems with breastfeeding.
	Healthy full-term infants, singleton.
	Collection of colostrum, transitional and mature milk, weekly up to 1 month and then monthly up to 18 months postpartum or to weaning, during midmorning feed, midfeed from both breasts, extracted with pump for the first 1-2d and then by hand. 
	FAAS
	13

	Castro 2014 (37)
	Cohort study
	Chile
	Women 15-40 years old, mean BMI 27-28 (range 21-39), primi- and multiparous, living in major mine tailing deposition (n=24) or control area (n=11).
	Term singleton infants, at least 90% exclusively breastfed, at 2-4 months and 4-6 months of age.
	Collection of mature milk samples at 2-4 months pp, in the morning. Stored at -80°C until analysis. 
	ICP-MS
	35

	Cebi 2022 (190)
	Cross-sectional study
	Turkey
	Women, 21-39 years old, non-smoking.
	Infants 1 week-6 months old.
	Collection of milk 1 week-6 months pp. Stored at -80°C until analysis. 
	ICP-MS
	50

	Chen 2007 (39)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	 
	Collection of mature milk at 1, 2, 3, 4, 5, 6 months pp. 
	ICP-AES
	240

	Chierici 1999 (191)
	Controlled trial
	Italy
	Healthy women, good SES, no history of thyroid disease, non-smoking, non-vegetarian, normal weight gain during pregnancy, uncomplicated pregnancy, labor and delivery, given or not a nutritional supplement (with zinc, copper, iodine).
	Full-term healthy infants, singleton, AGA, exclusively breastfed.
	Collection of milk at 3, 30, 90 d pp, extracted with breast pump, before start of feeding. Stored at -30°C until analysis. 
	ICP-MS
	22

	Cinar 2011 (192)
	Cross-sectional study
	Turkey
	Women, in industrial, urbanized and rural areas.
	 
	Collection of mature milk (4 week pp), by hand. Stored at -20°C until analysis. 
	ICP-OES
	90

	Cisse 2002 (193)
	Controlled trial
	Senegal
	Women, mean age 27±6 years, mean BMI 22-23±3-4, supplemented (with maize or millet supplement with calcium, zinc, iron, niacin, folic acid and vitamins A, C, D1, B1, B2, B12) and non-supplemented, age-matched and similar socioeconomic conditions, living in poor suburban areas of Dakar.
	 
	Collection of transitional milk (14d pp), from each breast, mid-morning and mid-afternoon, extracted by hand. 
	AAS
	133

	Citrakesumasari 2019 (40)
	Cross-sectional study
	Indonesia
	 
	Full-term infants 2-6 weeks old, breastfed, normal weight (n=31) or low birth weight (n=6).
	Collection of mature milk (2-6 weeks pp), manually and then with pump. Stored in a freezer until analysis. 
	AAS
	37

	Da Costa 2002 (194)
	Cross-sectional study
	Brazil
	Women 20-38 years, mean parity 1.8, mean BMI 21.
	Full-term infants.
	Collection of colostrum sample (0-4d pp), during a regular feeding of the infant, from both breasts between 10 AM and 2 PM, extracted by hand using disposable gloves. Stored at -20°C until analysis. 
	XRF
	48

	Da Costa 2003 (195)
	Cross-sectional study
	Brazil
	Women >=21 years, with a minimum of 2y inter-parturition, not taking supplements.
	Infants, preterm (32-36 weeks) and full-term (37-31 weeks).
	Collection of colostrum (1-7d pp), 10AM-2PM, extracted by hand. Stored at -20°C until analysis. 
	ICP-MS
	86

	Dagnelie 1992 (42)
	Cross-sectional study
	Netherlands
	Healthy women, on macrobiotic or omnivorous diet.
	Infants, 2.0-3.3 and 9.0-13.0 months pp.
	Collection of mature milk, on 2 consecutive days, from opposite breast after finishing first breast. Stored at -4°C and then -20°C. 
	AAS
	31

	Dang 1983 (196)
	Case-control study
	India
	Women, no taken any hematinic during or after pregnancy.
	Full-term infants, normal (n=16), with neonatal obstructive jaundice (n=6) or neurological abnormality (n=9).
	Collection of mature milk (1.5-3 months pp), after drink a cup of tea before 6 AM, collected at 10-11 AM, no feeding since 4 AM, after 4 drops of milk discarded. Stored frozen until analysis. 
	INAA
	31

	Dang 1984 (197)
	Cross-sectional study
	India
	Women, from low (n=17) and middle (n=14) income families.
	 
	Collection of colostrum/transitional and mature milk at 3-5 d and 4-6 weeks pp, 11:00-11:30 AM. Stored frozen until analysis. 
	INAA
	31

	Dang 1985 (198)
	Cross-sectional study
	India
	Women, economically poor, from urban (n=76) and tribal (n=10) areas, including undernourished women (n=26), no hematinics during or after pregnancy.
	 
	Collection of mature milk (1 month - 2.5 years), after drink a cup of tea before 6 AM, collected at 10-11 AM, no feeding since 6 AM, after 4 drops of milk discarded. Stored frozen until analysis. 
	INAA
	86

	De Figueiredo 2010 (199)
	Controlled trial
	Brazil
	Women 14-36 years (mean age 24-25±5-6 years), given 0 (n=20) or 50 (n=18) mg/d zinc supplement.
	Preterm infants (GA <= 34 weeks), birth weight 1.3-1.9 kg, exclusively breastfed, breast milk intake >=100 mL/kg/d.
	Collection of milk every 15 d from birth until infants reached corrected GA 40 weeks, expressed by hand. 
	AAS
	38

	De Oliveira Trinta 2020 (200)
	Cross-sectional study
	Brazil
	Women 21-43 years old, no chronic disease, no HIV, no medication incompatible with breastfeeding, no complications with breastfeeding (such as mastitis or fissures).
	Preterm (n=7) and term (n=11) infants, mean birthweights of 1.7 and 3.5 kg respectively.
	Collection of colostrum (<7 d pp), transitional (7-14 d pp) and mature (>14 d pp) milk. Stored at -18°C until analysis. 
	ICP-MS
	18

	Dempster 1981 (201)
	Cross-sectional study
	South Africa
	Women, well-nourished.
	Healthy full-term infants.
	Collection of transitional milk (7 days pp), extracted manually. Stored at -80°C until analysis. 
	AAS
	48

	Deng 2009 (44)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	 
	Collection of mature milk, from 3 weeks to 2 months pp. 
	ICP-MS
	60

	Dewey 1983 (46)
	Cohort study
	USA
	Women 20-36 years, high education, some taking supplements (n=16), parity 1-2.
	Infants, 1-6 months, at least partially breastfed.
	Collection of milk monthly (1, 2, 3, 4, 5, 6 months pp), from one breast at 2nd feeding of the morning, extracted by hand. Frozen until analysis. 
	FAAS
	20

	Dewey 1984 (47)
	Cohort study
	USA
	Women 21-37 years, vegetarian and non-vegetarian.
	 
	Collection of milk at 4-6 months, 7-11 months and 12-20 months pp, extracted by hand or manual pump, at 2nd feeding of morning, monthly or bimonthly. Stored at -20°C until analysis. 
	FAAS
	46

	Dhonukshe-Rutten 2005 (202)
	Cross-sectional study
	Guatemala
	Women 15-37 years, mean parity 3, from low income areas, some with intestinal parasites.
	Healthy infants, 1-6 months.
	Collection of mature milk, at least 1h after last feed, full breast while infant suckled on other breast, between 8:30AM-11:30AM, extracted with manual pump. Stored in cooler and -20-40°C until analysis. 
	ICP-AES
	47

	Dijkhuizen 2001 (203)
	Cross-sectional study
	Indonesia
	Healthy women 15-41 years, BMI 19.7-23.0, with no chronic or severe illness, no clinical malnutrition.
	Healthy infants 2.4-10.5 months, singleton, no congenital anomalies, no conditions.
	Collection of mature milk, complete right breast, 45-60 min after last feeding from breast, extracted by manual pump. 
	AAS
	155

	Djurovic 2017 (204)
	Cohort study
	Serbia
	Healthy women 16-36 years, non-smoking.
	Infants, GA 38-42 weeks, birth weight 2.4-4.1 kg, exclusively breastfed, some with neonatal jaundice (n=20) and IUGR (n=3).
	Collection of colostrum (1 d pp) and mature milk (28 d and 6 months pp), with manual pump or passive breast milk sampler, fore- and hindmilk. Stored at -20°C until analysis. 
	ICP-OES
	60

	Domellof 2004 (205)
	Cross-sectional study
	Honduras, Sweden
	Women >=16 years.
	Full-term infants, 9 months old, birth weight >2.5 kg, no chronic illness, exclusively breastfed at 4 months.
	Collection of mature milk (9 months pp), >=1h after previous feeding, extracted by hand or manual pump. Stored at -20°C until analysis. 
	AAS
	191

	Donangelo 1989 (206)
	Cross-sectional study
	Brazil
	Women, mean age 26 ±6 years, low SES, receiving supplements (iron, vitamin B12, and some also folate), 66% vaginal delivery, 53% primiparous, 66% non-smoking.
	Infants, exclusively breastfed and partially weaned, mean birth weight 3.3 ±0.5 kg.
	Collection of milk from different stages of lactation from birth to 9 months pp,  9-10AM, extracted manually, before feed. Stored at -20°C until analysis. 
	AAS
	83

	Doneray 2017 (207)
	Cohort study
	Turkey
	Women, uncomplicated pregnancy, no delivery in the last 2 years, no pre-existing maternal disease, no pre-eclampsia, BMI <=35, no hypertension, non-smoking, no hormone or drug therapy, no lactation failure.
	Term infants, singleton, exclusively breastfed, not LGA or SGA, no fetal malformation.
	Collection of transitional (8-12 d pp) and mature (25-30 d pp) milk, fore- and hindmilk. Stored at -20°C until analysis. 
	AAS
	37

	Dorea 1985 (208)
	Cohort study
	Brazil
	Healthy women, from low (n=8) and high (n=1) socioeconomic group.
	 
	Collection of mature milk 15, 30, 45, 60, 75, 90 d pp, fore- and hindmilk. 
	AAS
	9

	Dorea 1993 (209)
	Cohort study
	Brazil
	Women, mean age 20-31±3-6 years, primiparous and multiparous, not (n=22) or taking contraceptives (combined pills n=15, minipills n=29, injectable progesterone n=13 or intrauterine device n=5).
	 
	Collection of milk before (15-380 d pp) and after 20 days (31-394 d pp) initiating contraception, 7:00-11:30 AM. 
	AAS
	81

	Dorea 2002 (210)
	Cross-sectional study
	Brazil
	Women, at the university of Brasilia.
	Infants 1-6 months old.
	Collection of mature milk 1-6 months pp, expressed manual, in plastic bottles. Stored at -20°C until analysis. 
	ICP-AES
	58

	Dumrongwongsiri 2015 (211)
	Cross-sectional study
	Thailand
	Women, mean age 30-31±5-6 years.
	Healthy full-term infants, 4-6 months, exclusive, partial breastfed and formula fed, no illness within 4 weeks before study, not taking supplements, birth weight 3.1-3.2 kg.
	Collection of mature milk, beginning of feed, from one breast, 2PM-4PM, extracted with electric pump. Stored at -80°C until analysis. 
	ICP-MS
	34

	Dumrongwongsiri 2021 (49)
	Cross-sectional study
	Thailand
	Healthy women, no medication.
	Term infants, 4-6 months old, exclusively and non-exclusively breastfed.
	Collection of milk samples at 4-6 months pp, 2-5 PM, after cleaning breast, first 10-15 ML from one breast. Stored at -80°C until analysis. Calcium and zinc were measured with ICP-MS.
	ICP-MS
	34

	Dumrongwongsiri 2022 (212)
	Cohort study
	Thailand
	Healthy women.
	Infants, singleton, breastfed.
	Collection of mature milk at 2 and 4 months pp, with electric pump. Stored at -80°C until analysis. Zinc was measured with ICP-MS.
	ICP-MS
	64

	Duncan 1988 (213)
	Cross-sectional study
	South Africa
	Healthy women 19-27 years, no dietary supplements, white women from upper-middle SES and Indian and colored women from low SES.
	 
	Collection of colostrum-transitional milk 2-7 d pp, by hand expression, from left breast after feeding. Stored frozen until analysis. 
	AAS
	107

	Durovic 2017 (214)
	Cross-sectional study
	Serbia
	Healthy women, mean age 31 ±6 years.
	Term infants, 1 day old.
	Collection of colostrum milk on day 1 pp, extracted with manual pump or passive breast milk sampler, from beginning and end of feeding session. Stored at -20°C until analysis. 
	ICP-OES
	28

	Edem 2016 (215)
	Cross-sectional study
	Nigeria
	Healthy women 19-40 years, mean BMI 23 ±.4, no malignant conditions, 17% with zinc deficiency.
	Term infants, 42-180 days old.
	Collection of mature milk (42-180 d pp), by manual expression. Stored at -20°C until analysis. 
	AAS
	92

	Ehsani 2009 (216)
	Controlled trial
	Iran
	Healthy women, mean age 23±4-5 years, 66-68% medium SES, 26-27% good SES, 6% very good SES, assigned to iron supplementation (50 mg/d) or placebo.
	 
	Collection of milk samples at 14 and 40 d pp. 
	AAS
	156

	Ejezie 2011 (217)
	Cohort study
	Nigeria
	Women 19-42 years old, no zinc supplement, non-smoking, HIV negative, no obstetric hemorrhage, fever, sickle cell disease, diabetes, malignancy, chronic alcoholism, tuberculosis, hypertension or diagnose inflammatory disorder.
	Infants, singleton.
	Collection of colostrum, transitional and mature milk at 0-15 d pp, by manual expression, fore- and hindmilk, 9-11 AM. Stored at -20°C. 
	AAS
	40

	El Din 2004 (218)
	Cross-sectional study
	Egypt
	Healthy women 17-40 years, parity 1-9, from low or intermediate SES, without disease, malnutrition or medication.
	Infants, from 2 weeks to 1 year old.
	Collection of mature milk, extracted with hand or pump. Analyzed immediately. 
	AAS
	61

	El-Farrash 2012 (51)
	Case-control study
	Egypt
	Women, mean age 25-27±3-5 years, mean BMI 27±3, mean parity 2.6±1, healthy or anemic (hemoglobin <11 g/dL), no iron supplementation during pregnancy, no other causes of anemia, no pregnancy-induced hypertension, no diabetes, no prolonged rupture of membranes, no fever or foul smelling liquor, no antepartum hemorrhage, no mastitis, no other systemic illness.
	Term infants, mean birth weight 2.5-3.3±0.3-4 kg, exclusively breastfed, singleton, no hemolytic disease, no neonatal sepsis.
	Collection of transitional/mature milk 15±3 d pp, by manual expression, after discarding 4-5 mL initial milk. Stored at -20°C until analysis. 
	AAS
	80

	Elmastas 2005 (219)
	Cross-sectional study
	Turkey
	Healthy women.
	 
	Collection of mature milk at 2 months pp, expressed with manual pump, two complete breasts, between 10AM-3PM. Stored at -20°C until analysis. 
	FAAS
	32

	Ergul 2010 (220)
	Cohort study
	Turkey
	 
	Infants, preterm (n=47) and term (n=41).
	Collection of colostrum (0-3 d pp), transitional (7-14 d pp), and mature milk (30-40 d pp), expressed by hand from both breasts, at any time of the day, at least 30 min before breastfeeding. Stored at -20°C until analysis. 
	ICP-AES
	88

	Ezechukwu 2004 (221)
	Cross-sectional study
	Nigeria
	Healthy women 18-35 years, parity 1-6, lactating well.
	Full-term healthy infants 1-6 months, well-nourished.
	Collection of mature milk 1-6 months pp, by manual expression, from both breasts. Stored at -20°C until analysis. 
	AAS
	120

	Feeley 1983b (222)
	Cohort study
	USA
	Healthy women 16-38 years, from middle SES, parity 1-2, 94% took supplements (96% iron, 38% zinc, 38% copper).
	Healthy full-term infants, birth weight 2.5-4.8 kg.
	Collection of colostrum (4-7d pp), transitional milk (10-14d) and mature milk (30-45d pp), from beginning, middle and end of feeding, from morning and evening feeds, extracted by hand or manual pump. Stored at -20°C until analysis. 
	ICP-AES
	102

	Fernandez-Menendez 2016 (223)
	Cohort study
	Brazil, Spain
	Women, from Spain (n=31) and Brazil (n=1), no underlying chronic disease, no zinc supplementation during pregnancy.
	Infants, preterm and full-term.
	Collection of colostrum, transitional (7, 14 d pp) and mature (28 d pp) milk, by manual expression, in the morning, >=1h since previous feeding. Stored at -20°C until analysis. 
	ICP-MS
	32

	Fouche 2016 (224)
	Cohort study
	South Africa
	Women, mean age 28 years, with HIV receiving ART (n=38) or without HIV with premature infants.
	Preterm infants, gestational age 24-37 weeks.
	Collection of transitional milk 9-10 d pp, by manual expression. Stored at -20°C until analysis. 
	ICP-OES
	74

	Fransson 1982 (54)
	Cross-sectional study
	Sweden
	Healthy women.
	 
	Collection of milk, 2nd feeding of the day, 9-11 AM, one complete breast, with hand pump. Stored at -20°C until analysis. 
	AAS
	23

	Fransson 1983 (55)
	Cross-sectional study
	USA
	Healthy women.
	 
	Collection of mature milk (0.5-12 months pp), one complete breast, 2nd feeding of the day, extracted with manual pump. 
	AAS
	30

	Fransson 1984 (56)
	Cross-sectional study
	Ethiopia, Sweden
	Healthy women, normal blood pressure, no glucose or protein in urine, normal hemoglobin values, normal deliveries, from Ethiopia (n=18, mean age 19-23) with iron-rich diet from both non- and privileged groups and women from Sweden (n=23, mean age 28) with normal pregnancy and no medication but with supplements.
	Infants, from Ethiopia (mean GA 38-41 weeks, mean birth weight 2.5-3.2 kg) and from Sweden (GA 37-42 weeks, mean birth weight 3.6 kg).
	Collection of colostrum (4-5 d pp), from Ethiopia from both complete breasts at first feeding of day, from Sweden from one complete breast 2nd feeding of day. Stored at -20°C until analysis. 
	AAS
	41

	Friel 1999 (57)
	Cohort study
	Canada
	Women 20-35 years, with no known pathological condition, not vegetarian, mainly European origin, well-nourished.
	Full-term and preterm infants.
	Extraction with electric pump (15 mL, at 2-3 days pp and week 2, 3, 4, 5, 6, 7, 8 and 12 pp), during a regular feed, 15 mL from one whole breast, between 10 AM and 2 PM. Stored at -20°C until analysis. 
	ICP-MS
	43

	Frkovic 1996 (225)
	Cohort study
	Croatia
	Women 17-45 years, parity 1-7.
	Infants, birth weight 2.2-4.4 kg.
	Collection of colostrum and transitional milk on 2 and 12 d pp. 
	FAAS
	29

	Fung 1997 (226)
	Cohort study
	USA
	Women 22-40 years, BMI 19-26, non-smoking, non-diabetic, non-vegetarian, no drug or alcohol abuse, no previous obstetric or gynecologic complication, White (n=11) and Hispanic (n=2), given daily zinc-free multivitamin-mineral supplement, from middle-upper SES.
	Healthy full-term infants, mean GA 39.5 weeks, mean birth weight 3.65 kg. Extracted values for exclusively breastfed.
	Collection of mature milk samples 3x over 72h at 43-75 d pp, on breast opposite to offered infant, complete breast. Stored at -20°C until analysis. 
	AAS
	9

	Garg 1988 (58)
	Cross-sectional study
	India
	Healthy women 18-30 years, parity 1-4, well-nourished (n=20) and under-nourished (n=15), vaginal delivery.
	Full-term infants.
	Collection of colostrum 0-3 days pp, in the morning before feeding. Calcium and zinc were measured with AAS.
	AAS
	35

	Garza 1983 (59)
	Cohort study
	USA
	Healthy women, 26-35 years, parity 1-2, no medication, no oral contraceptive, limited coffee, tea and alcohol intake to <2/d, nonsmoking.
	Healthy normal term infants, 5-7 months, AGA, exclusively breastfed at baseline and gradually weaning over 3 months.
	Collection of mature milk samples at baseline, before weaning, and then during weaning every 2 weeks for 12 weeks, 8:00AM-12:00AM, from one complete breast 3-4h after previous nursing, extracted with pump. Stored at 4°C and then -20°C until analysis. 
	AAS
	6

	Gates 2021 (60)
	Cohort study
	USA
	Women, 18-37 y, not vegan or vegetarian, not restricting caloric intake, HIV negative.
	Preterm (≤33 GA) infants.
	Collection of milk at 7, 14, 21 and 28 d pp, with electric breastpump, 24h collection, emptying both breasts every 3h. Stored at -29°C until analysis. Vitamin D was measured with UV-HPLC. 
	ICP-OES
	36

	Gibson 2020 (61)[footnoteRef:12] [12:  Data from this study was also reported in (62,63), and therefore the latter were considered rendundant.] 

	Cohort study
	Indonesia
	Women, mean age 28±6 years, BMI at 5 months pp mean 24±4, 33% primiparous, from urban and rural site, no chronic disease, no acute malnutrition.
	Healthy full-term infants, 2 and 5 months old, birth weight >=2.5 kg, exclusively breastfed, no chronic disease or malnutrition.
	Collection of mature milk (2 and 5 months pp), extracted with pump, from one complete breast, in the morning. Frozen at -80°C until analysis. 
	ICP-MS
	212

	Goes 2002 (64)
	Cross-sectional study
	Brazil
	Healthy adult women in general.
	Term infants in general.
	Human milk bank. Collection of mature milk, extracted by hand or manual/electric pump or drip milk. Stored at -20°C until analysis. 
	AAS
	60

	Gross 1998 (227)
	Cross-sectional study
	Indonesia
	Women 18-40 years,  living in middle-income urban area of Jakarta, mean BMI 16.2-33.9, no undernutrition
	Infants 0.1-5.2 months old (mean age 2.4 months), birth weight 1.7-4.3 kg, no undernutrition.
	Collection of mature milk, from one breast during 5 consecutive days, 9-11AM, with manual pump. Stored at -20°C until analysis. 
	ICP-AES
	91

	Gulson 2001 (68)
	Cross-sectional study
	Australia
	 
	 
	
	ICP-MS
	17

	Gupta 1984 (69)
	Cohort study
	India
	Women, no anemia, no undernutrition, no vitamin deficiency.
	Infants, term (n=50, mean GA 39 weeks) and preterm (n=14, mean GA 35 weeks).
	Collection of colostrum/transitional/mature milk, (2-5, 6-10, 11-30 d pp) by manual expression, foremilk, in morning. Stored at -20°C until analysis. 
	FAAS
	64

	Hampel 2018 (228)
	Randomized controlled trial
	Malawi
	Women, HIV infected, randomized to control group (no LNS, no ARV).
	Infants, singleton, HIV negative, exclusively breastfed up to 24 weeks old.
	Collection of milk at 2 or 6 and 24 weeks pp, manually expressed. Stored -80°C until analysis. 
	ICP-AES
	177

	Hannan 2005 (229)
	Cohort study
	Libya
	Healthy women 20-40 years old.
	 
	Collection of colostrum, transitional and mature milk 0-20 d pp, expressed manually. Freeze-dried and stored frozen until analysis. 
	INAA
	25

	Hannan 2009 (230)
	Cross-sectional study
	USA
	Healthy women, 20-38 years (mean 28 years), BMI 18-42 (mean 29), in WIC program (low income) in Texas.
	 
	Collection of mature milk (30-45d pp and 75-90d pp), extracted by hand or pump. Stored at -20°C until analysis. 
	FAAS
	30

	Harzer 1986 (71)
	Cohort study
	Germany
	Healthy women.
	Term infants.
	Collection of milk 1, 3, 5, 15, 22, 29, 36 d pp, from both breasts complete during 24h, with electric breast pump. Stored at -20°C until analysis. 
	AAS
	10

	Hibberd 1982 (72)
	Cohort study
	Germany
	Healthy women.
	Term infants.
	Collection of transitional and mature milk during the first 5 weeks (3, 5, 7, 11, 18, 25, 32, 39 d pp), both complete breasts, extracted with electric pump. Stored at -20°C until analysis. 
	AAS
	10

	Higashi 1982 (231)
	Cohort study
	Japan
	Women 21-37 years, no complication during pregnancy or delivery, primiparous (n=20) and multiparous (n=45), good nutrition condition based on clinical observation.
	Healthy full-term infants, birth weight >2.5 kg.
	Collection of colostrum, transitional (1 week pp) and mature (1, 3, 5 months pp) milk, by manual expression, in morning, before feeding. 
	AAS
	65

	Honda 2003 (73)
	Cross-sectional study
	Japan
	Women 19-38 years old, Japanese, living in non-industrial area close to the hospital, vaginal and cesarean section.
	 
	Collection of transitional milk 5-8 d pp. Stored at -20°C until analysis. 
	FAAS
	68

	Hou 2008 (74)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	Term infants, exclusively breastfed.
	
	AAS
	240

	Huang 2014 (76)
	Cross-sectional study
	China
	Healthy women 18-40 years of age, non-smoking, no alcohol consumption.
	Infants <1 month old, singleton.
	Collection of milk, by trained staff, 8am-11am, with electronic pump. Stored at -80°C within 4 hours after extraction until analysis. 
	ICP-MS
	269

	Hunt 2004 (232)
	Cohort study
	Canada
	Women, mean 31±4-5 years, European origin.
	Preterm and full-term infants.
	Collection of transitional and mature milk weekly from birth to 12 weeks, expressed by pump or hand, before feeding, 10AM-2PM, from right breast. Stored at -20°C until analysis. 
	ICP-OES
	20

	Hunt 2005 (77)
	Cohort study
	USA
	Healthy women 18-36 years, non-smoking, no medication, parity 1-2, mainly Caucasian.
	Full-term infants, exclusively breastfed, AGA, birth weight 2.56-4.57.
	Collection of mature milk at 1, 2, 3, 4 months pp, during 24h content of one breast not offered to infant, extracted with pump. Stored refrigerated up to 24h. 
	ICAPS
	36

	Islam 2014 (233)
	Cohort study
	Bangladesh
	Women, BMI at 4-24 weeks pp mean 19-22±2-3, from low-income community, no pregnancy-induced hypertension, no known HIV or hepatitis B infection, non-smoking, no alcohol.
	Term infants, singleton, AGA (n=20) and SGA (n=26), exclusively breastfed, no congenital abnormality, no chronic infection, no acute illness.
	Collection of milk on day 1 and 5 of weeks 4, 12, 24 pp, after 2-3 min feeding, expressed manually. 
	AAS
	46

	Itabashi 1999 (78)
	Cohort study
	Japan
	 
	Preterm infants (GA 26-33 weeks).
	Collection of milk at 1, 2, 3, 4, 5-6, 7-8, and 9-12 weeks pp, by manual expression, both complete breasts, in morning just before lunch. Stored at -40°C until analysis. 
	ICP-AES
	15

	Itriago 1997 (79)
	Cohort study
	Venezuela
	Women >18 years old, living in city of Caracas, 77% from low-middle SES.
	Term infants, singleton.
	Collection of colostrum, transitional and mature milk at 3, 7 and 21 d pp, 7-10AM, expressed manually. Stored at -15°C until analysis. 
	ICP-AES
	72

	Iwai 2022 (80)
	Cross-sectional study
	Japan
	Healthy women 29-40 y.
	Healthy children 3-5 months old.
	Collection of milk 3-5 months pp, with manual expresion fore- and hindmilk, in the morning, afternoon and evening. Stored at -80°C until analysis. 
	ICP-MS/MS
	11

	Jagodic 2020 (234)
	Cross-sectional study
	Slovenia
	Women 19-39 years old, primiparous, living in coastal area (frequent consumption of seafood) and inland area (less frequent consumption of seafood).
	Infants, singleton, mean birth weight 3.3 kg.
	Collection of milk 5-11 weeks pp. Stored at -20°C until analysis. 
	ICP-MS
	74

	Jariwala 2014 (235)
	Cross-sectional study
	India
	Healthy women <40 years old, vaginal delivery, no antenatal illness (such as toxemia, diabetes, hypothyroidism), taking only iron, calcium and folic acid supplement.
	Healthy term infants, singleton, no visible congenital abnormality.
	Collection of colostrum on 3 d pp. Stored at -20°C until analysis. 
	FAAS
	42

	Kantola 2001 (236)
	Cross-sectional study
	Finland
	Healthy women, mean age 28-29±4-5 years, primiparous and multiparous, non- and smoking, in urban and rural areas.
	 
	Collection of mature milk 4 weeks pp, in morning and afternoon, after 5 min feeding. Stored -20°C until analysis. 
	FAAS
	257

	Karra 1986 (84)
	Cohort study
	USA
	Women 21-38 years old, no known disease, with income to enable nutritionally adequate diet, half were consuming vitamin supplements at the beginning of the study.
	Infants, not exclusively breasted.
	Collection of mature milk monthly 7-25 months pp, foremilk at a single feeding, 7-10AM, expressed manually or with pump. Stored frozen and then at -30°C until analysis. 
	AAS
	55

	Karra 1988 (85)
	Cohort study
	Egypt, USA
	Women, from United States (n=49) 21-38 years old from middle-income SES with some receiving supplements without (n=25) and with (n=24) 25 mg/d zinc, and from Egypt (n=68) 17-34 years, from marginally malnourished, low-income, illiterate, rural population, no supplements.
	 
	Collection of mature milk at 1, 2, 3, 4, 5, 6 months pp, expressed manually or with pump, after milk letdown, 24h sample or 10 AM-2 PM sample. Stored at -30°C until analysis. 
	AAS
	117

	Karra 1989 (237)
	Controlled trial
	Egypt, USA
	Women, from urban United States middle-income group (n=33) and rural Egypt low SES (n=30), supplemented with 0 or 50 mg/d zinc for 34 days from 7-9 months pp.
	 
	Collection of mature milk at 1-2 (baseline, 7-9 months pp), 13, 18, 25, 33-34 d after start of intervention, expressed manually or with pump, after letdown, 24h or 6AM-12PM or 10-12AM collections. Stored at -30°C until analysis. 
	AAS
	63

	Keizer 1995 (238)
	Randomized controlled trial
	Canada
	Adolescents 14-19 years, no anemic, 92% Caucasian, randomized to 0 or 300 ug/d folic acid supplement for 4 weeks starting within 1 week pp.
	Term infant, singleton.
	Collection of mature milk at 4, 8, 12 weeks pp, from one complete breast, 1-2:30PM. 
	FAAS
	71

	Khaghani 2010 (239)
	Cross-sectional study
	Iran
	Women, non-smoking, normal pre-pregnancy weight and pregnancy weight gain.
	Infants, 2 months old.
	Collection of mature milk, extracted manually. Stored at -20°C until analysis. 
	FAAS
	30

	Khatir Sam 1998 (87)
	Cross-sectional study
	Sudan
	Women, volunteer nurses.
	 
	Collection of milk, morning samples on 2 consecutive days, sometimes in morning and at noon, expressed with hand pump. 
	XRF
	20

	Kim 2012 (240)
	Cohort study
	South Korea
	Women 24-40 years, mean BMI 22±4 (range: 16-34), non-vegetarian, not taking multivitamins or medications to increase milk production.
	Preterm infants, GA 25-37 weeks, birth weight 0.7-2.7 kg.
	Collection of transitional and mature milk (end of week 1, 2, 3, 4, 6, 8, 12 pp), expressed manually or with electric pump, early morning. Stored at -70°C until analysis. 
	AAS
	67

	Kim 2017 (88)
	Cross-sectional study
	South Korea
	Women 21-45 years, BMI 15-33 (mean 22), 51% took dietary supplements.
	Infants, 30-360 days of age, term born 37-42 weeks, normal birth weight 2.5-4.5 kg, exclusively breastfed.
	Collection of mature milk from full breast, extracted with pump. Stored at -20°C until analysis. 
	ICP-OES
	334

	Kippler 2009 (89)
	Randomized controlled trial
	Bangladesh
	Women participating in micronutrient supplementation trial.
	 
	Collection of mature milk at 2 months pp, expressed by hand. Stored at -70°C until analysis. 
	ICP-MS
	123

	Kippler 2012 (90)
	Cross-sectional study
	Bangladesh
	Women, median age 7 (10-90th percentile: 20-36 years old), mean BMI 19, primiparous (n=57) and multiparous (n=43), from rural area, received food supplement and micronutrient supplement (with iron and folic acid or 15 different micronutrients, not containing zinc nor calcium).
	Infants, singleton.
	Collection of mature milk at 2 months pp, expressed by hand, from one or if insufficient two breasts. Stored at -70°C until analysis. 
	ICP-MS
	123

	Kirksey 1979 (91)
	Cross-sectional study
	USA
	Women 18-31 years, Caucasian, middle SES, primiparous and multiparous, no difficulties with delivery, normal eating habits, some used oral contraception (n=14), with iron supplements (all except one) and other nutrients (n=21).
	 
	Collection of colostrum, transitional and mature milk 3d, 14 d, 1-3 months, 5-7 months, 1 year pp, before taking supplement, expressed manually. Stored at -20°C until analysis. 
	AAS
	52

	Kirsten 1985 (241)
	Cohort study
	South Africa
	Women 18-43 years old, primiparous and multiparous, from middle-upper SES, uncomplicated pregnancy and delivery, no anemia, no history of bacterial or viral infection, no antibiotic therapy, no hepatitis, no blood transfusions, no antepartum hemorrhage, no serious illness during pregnancy.
	Healthy infants, breastfed, mean birth weight 3.1 kg.
	Collection of colostrum, transitional and mature milk on 3d, 7d, 6, 12, 24, 36, 52 weeks pp, fore- and hindmilk from morning feed 9-12 AM. Stored at -80°C until analysis. 
	AAS
	55

	Klein 2017 (92)
	Cross-sectional study
	Argentina, Namibia, Poland, USA
	Women, no indication of mastitis, non-smoking.
	Infants 2 weekss-2 years old, singleton.
	Collection of mature milk (2 weeks-2 years pp), mid-feed, 8-11:30AM, 2h since last feed, expressed by hand. Stored at -20 or -80°C until analysis. 
	ICP-MS
	70

	Kosanovic 2008 (242)
	Cross-sectional study
	United Arab Emirates
	Milk donors.
	 
	Collection of mature milk from milk donors, extracted of both breast completely. Stored at -30°C until analysis. 
	ICP-MS
	120

	Krebs 1985a (243)
	Cohort study
	USA
	Healthy women, mean age 28±4 years, middle-income, unremarkable obstetric histories.
	 
	Collection of mature milk, mid-feed or from beginning, middle and end of feed, from 1 month pp, monthly up to 12 months pp. Stored at -20°C until analysis. 
	FAAS
	48

	Krebs 1985b (244)
	Cohort study
	USA
	Healthy women mean age 28-30±3 years, unremarkable obstetric history, mainly Caucasian, from middle-income families, mean parity 1.5, received a daily zinc supplement or not.
	Healthy term infants.
	Collection of milk, extracted manually. Stored at -20°C until analysis. 
	FAAS
	39

	Krebs 1995 (245)[footnoteRef:13] [13:  Data from this study was also reported in OBrien 2007, and therefore the latter was considered rendundant.] 

	Randomized controlled trial
	USA
	Healthy women, mean age 30±4 years, parity 1-5, all white except one, from middle-income families, well educated, uncomplicated pregnancy, labor and delivery, randomized to zinc supplements (15 mg zinc/d) or placebo.
	Healthy term infants, AGA, mean birth weight 3.4±.4 kg.
	Collection of mature milk monthly from 0.5-9 months pp, expressed by hand, midfeed. Stored at -20°C until analysis. 
	FAAS
	71

	Lamounier 1989 (246)
	Cohort study
	Brazil
	Women 17-39 years, low SES, normal delivery, white (n=12) and non-white (n=11), primiparous (n=6) and multiparous (n=17).
	Infants, birth weight 2.5-4.0 kg.
	Collection of colostrum (3-7 d pp) and mature milk (at 15d intervals, until 6 months pp), 9 AM-5 PM, by manual expression, both breasts. Stored at -15°C until analysis. 
	AAS
	23

	Lastre-Amell 2020 (247)
	Cross-sectional study
	Venezuela
	Healthy women 18-35 years, no conditions, non-smoking.
	 
	Collection of milk, expressed manually. Stored on ice during transport. 
	FAAS
	91

	Lauber 1979 (248)
	Cohort study
	Ivory Coast
	Women, living in rural area, primiparous (n=8) and multiparous (n=24).
	Infants 1-16 months old.
	Collection of mature milk (1-16 months pp), every 4 weeks, in the morning, from one complete breast, breast not suckled on during whole night, expressed with electrical pump and occasionally manually. Stored at -20°C until analysis. 
	AAS
	33

	Leotsinidis 2005 (249)
	Cohort study
	Greece
	Women 16-39 years, 66% non-smoking, 72% vaginal delivery, 53% primiparous, with and without supplement (9% vitamin A&E, 94% calcium, 98% iron, 16% magnesium).
	Healthy full-term infants, birth weight 1.8-4.5 kg.
	Collection of colostrum and transitional milk at 3 and 14 d pp, in the morning, 2h after last feeding, expressed by hand. Stored at -20°C until analysis.
	FAAS
	180

	Levi 2018 (98)
	Cohort study
	Argentina
	Women, exposed to varying concentrations of drinking water pollutants.
	Infants, exclusively breastfed.
	Collection of mature milk (0-3 and 3-6 months pp), expressed by gentile compression. Stored at -20 and then -80°C until analysis. 
	ICP-MS
	237

	Li 1990 (99)
	Cross-sectional study
	Japan
	Healthy women, Japanese, mean age 29±5 years, mean BMI 22±2.
	Full-term infants, mean birth weight 3.1±0.4 kg.
	Collection of transitional milk (6-9 d pp), in the morning. Stored at -20°C until analysis. 
	ICP-AES
	27

	Li 2013 (250)
	Trial
	China
	Healthy women 22-35 years, non-smoking, no chronic medication, parity of 1 or 2, received dietary counselling for one week.
	Healthy full-term infants, 1 month old at baseline, exclusively breastfed.
	Collection of milk samples from both breasts, before and after intervention (at 1 and 3 months). Stored at -20°C until analysis. 
	AAS
	50

	Li 2016 (101)
	Cross-sectional study
	Guatemala
	Women, mean age 24±6-7 years, mean parity 3±2, with no indication of mastitis.
	Infants 5-180 days old, exclusively (56-71%) or predominantly breastfed, 7-16% underweight, 30-45% stunted.
	Collection of transitional (5-17 d pp) and mature (18-180 d pp) milk, in the morning, from breast not recently suckled on, by full manual expression. Stored at -30 and then -80°C until analysis. 
	ICP-MS
	228

	Li 2018 (102)[footnoteRef:14] [14:  Data from this study was also reported in (103), and therefore the latter was considered rendundant.] 

	Cross-sectional study
	Guatemala
	Women, mean age 25, mean BMI 24, primi- (30%) and multiparous (70%), Guatemalan Mam-Mayan.
	 
	Collection of transitional and mature milk 5-17 d, 18-46 d, 4-6 months pp. Stored at -30°C and then at -80°C. 
	ICP-MS
	108

	Lin 1998 (104)
	Cohort study
	China
	Healthy women >=20 years, primiparous (n=84) and multiparous (n=127), uncomplicated pregnancy.
	Healthy term infants, singleton, growing well.
	Collection of colostrum (2-5 d pp), transitional (6-10 d pp) and mature milk (11-365 d pp), expressed with manual pump, one complete breast, second feeding of the day, 9-11AM. Stored at -40°C until analysis. 
	ICP-AES
	211

	Lipsman 1985 (105)
	Cohort study
	USA
	Adolescents 14-20 years, from low-middle income families, White (n=12), Hispanic (n=8), Black (n=3), American Indian (n=2).
	Infants, mean birth weight 3.3 kg.
	Collection of mature milk monthly 1-10 months pp, from one breast, expressed manually or with manual pump, 9AM-6PM. Stored at -20°C until analysis. 
	FAAS
	25

	Liu 2008 (106)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	 
	Collection of mature milk. 
	GB/AAS
	99

	Liu 2014 (107)
	Cohort study
	China
	Healthy women 20-37 years, no chronic diseases, parity of 1 or 2.
	 
	Collection of colostrum (3 day postpartum) and mature milk  (90 day postpartum). Stored at -40°C until analysis. 
	AAS
	352

	Lonnerdal 1982 (251)
	Cross-sectional study
	USA
	Milk donors.
	 
	Milk from Mothers Milk Bank. 
	FAAS
	5

	Lonnerdal 1996  
	Cohort study
	Peru
	Women 18-44 years, with and without acute febrile infection during labor or early postpartum, BMI >20.
	Healthy term infants, birth weight >2.5 kg, exclusively breastfed.
	Collection of colostrum and transitional milk at 48h and 14 d pp. Stored at -20°C until analysis. 
	FAAS
	57

	Luo 2010 (108,252)
	Cross-sectional study
	China
	Healthy women 22.5-34.7 years.
	 
	Collection of milk, from right breast, expressed by hand or with manual or electric pump. Stored at -20°C until analysis. 
	FAAS
	758

	Maeda 1990 (253)
	Cohort study
	Japan
	Women 22-40 years, primiparous (n=17) and multiparous (n=20), normal delivery, 15-18% with zinc deficiency (<=0.5 ug/mL) at 1 week pp, no zinc deficiency at 1 month pp.
	 
	Collection of colostrum/transitional milk (2-8 d pp) and mature milk (20-30 d pp), 10-11 AM. 
	FAAS
	37

	Mahdavi 2010 (254)
	Cross-sectional study
	Iran
	Women mean age 27±6, mean BMI 27±4, from rural and urban areas, from low, intermediate and high SES, not taking trace element supplements.
	Healthy full-term infants, exclusively breastfed, 90-120 d old, normal birth weight, no chronic disease.
	Collection of mature milk, in the morning before nursing. Stored at 4°C and then -20°C. 
	AAS
	91

	Mahdavi 2015 (109)
	Randomized controlled trial
	Iran
	Women, mean age 26-28±5 years, mean BMI 28-29±11, no chronic illness, no gastrointestinal disorder, no supplements, no antibiotics, no corticosteroid, living in urban areas, were randomized to synbiotic supplement (n=27) or placebo (n=27). Data from baseline and placebo group were used.
	Full-term infants 3-4 months old, normal birth weight 2.5-4.0 kg, exclusively breastfed, no chronic illness, no gastrointestinal disorder, no supplements, no antibiotics, no corticosteroid.
	Collection of mature milk 90-120 d pp, by self-expression, in the morning, before first feeding, after discarding the first 5 ccml. Stored at 4 and then -80°C until analysis. 
	FAAS
	57

	Mandia 2021 (110)
	Cohort study
	Spain
	Women 24-44 y, without chronic disease, not taking nutrient supplements.
	Term and preterm infants.
	Collection of colostrum (3-4 d pp, only term infants), transitional (7-10 d pp, only term infants) and mature milk (from both preterm and term infants), by manual expression. Stored -20°C until analysis. 
	ICP-MS
	170

	Mandic 1997 (255)
	Cross-sectional study
	Croatia
	Women, mean age 26 years, primiparous (n=14) and multiparous (n=28), non- (n=30) and smoking (n=12), refugee (n=20) and control (n=22).
	 
	Collection of colostrum/transitional and mature milk 1->60 d pp. 
	FAAS
	42

	Martinez 2019 (256)
	Cross-sectional study
	Spain
	Healthy women 25-43 years old, Spanish, mean BMI 24.5.
	Healthy infants 1-18 months old.
	Collection of mature milk 1-18 months pp. Stored at -20°C until analysis. 
	ICP-MS
	53

	Maru 2013 (111)
	Cross-sectional study
	Ethiopia
	Healthy women 18-35 years old, no supplementation except from iron/folic acid supplement, in rural and urban area.
	Healthy full-term infants.
	Collection of colostrum milk (within 4 d pp), by manual expression. Stored at-20°C until analysis. 
	FAAS
	45

	Mastroeni 2006 (112)
	Cohort study
	Brazil
	Women, mean age 23±5 years, mean parity 2.7±1.5, vaginal (n=27) and caesearan (n=4) delivery.
	Term infants, mean birth weight 3.1±0.5 kg.
	Collection of colostrum (2 d pp) and mature milk (2 months pp), by manual expression. Stored at -20°C until analysis. 
	ICAP-AES
	43

	Matos 2009 (257)
	Cohort study
	Portugal
	Women 21-39 years, no pathology preventing breast-feeding (tumor, HIV, hepatitis B or C carrier), no pharmacological treatment preventing breast-feeding.
	Healthy term infants, with adequate weight to gestation age, exclusively breastfed until 4 months of age.
	Collection of transitional and mature milk (at 1, 4, 8, 12, 16 weeks pp), over a 24h period, before and after each feed, from each breast, extracted with hand or pump. Stored in freezer for max 24h and then -80°C until analysis. 
	ICP-MS
	31

	Matsuda 1984 (258)
	Cohort study
	Japan
	Women, with good nutritional status.
	Healthy full-term infants, birth weight >2.5 kg, exclusively breastfed.
	Collection of transitional and mature milk at 1 week, 1, 3, and 5 months pp, in the morning, by manual expression. 
	AAS
	18

	Mbofung 1984 (259)
	Cohort study
	Nigeria
	Women 17-40 y, from low SES, healthy.
	Term normal healthy infants 0-32 weeks old, exclusively breastfed up to 6 months.
	Collection of milk (0-36 weeks pp), 9-12 AM, by manual expression, before feeding infant. 
	AAS
	240

	Mello-Neto 2009 (260)
	Cross-sectional study
	Brazil
	Milk donors 16-41 years, BMI 17-41, primiparous (57%) and multiparous (43%), non- (85%) and smoking (15%), not (14%) and taking oral contraceptives (86%).
	Infants, exclusively (82%) and partially (18%).
	Collection of mature milk 20-60 d pp, both complete breasts for 24h, expressed manually. Stored at 6°C and then -70°C until analysis. 
	ICP-OES
	136

	Mello-Neto 2013 (261)
	Cross-sectional study
	Brazil
	Healthy women 16-41 years, milk donors, with or without iron supplement, primiparous and multiparous, BMI 17-41.
	 
	Collection of mature milk 20-62 days pp from milk bank, expressed manually, over 24h period, from both breasts, before, during and after feedings. 
	Spectrometry
	145

	Melnikov 2007 (262)
	Cross-sectional study
	Brazil
	Healthy women, mean age 22 years, parity 1-8, non- and smoking (1.7%).
	Infants, no malformation, no clinically detectable impairment.
	Collection of colostrum milk at 2 d pp, by manual expression. 
	AAS
	117

	Mendelson 1982 (263)
	Case-control study
	Canada
	 
	Infants, term (n=10) or preterm (n=14), AGA.
	Collection of 24h milk at 3-5, 8-10, 15-17, 28-30 d pp. Stored at -20°C until analysis. 
	FAAS
	24

	Milnerowicz 2003 (264)
	Cross-sectional study
	Poland
	Women 23-39 years, living in heavy metal contaminated area, active (n=10) and passive (n=10) smokers.
	Term infants.
	Collection of transitional milk (3-8 d pp), once per day, early morning. Stored at -80°C until analysis. 
	AAS
	20

	Mohd-Taufek 2016 (265)
	Cross-sectional study
	Australia
	Milk donors ≥18 years old.
	 
	Milk from milk donors. Stored at -80°C until analysis. Extracted data pre-pasteurization.
	ICP-MS
	16

	Moran 1983 (266) 
	Cohort study
	USA
	Women, no apparent disease or nutritional inadequacy.
	Preterm (<32 weeks) infants.
	Collection of milk, weekly until 49 d pp, expressed manually, 24h collection. Stored at -20°C until analysis. 
	FAAS
	13

	Moser 1983 (267)
	Cohort study
	USA
	Women, mean age 28-30±2 years.
	 
	Collection of mature milk at 1, 3, 6 months pp, first morning feed after 6 AM, fore- and hindmilk. Stored refrigerated and then frozen until analysis. 
	AAS
	23

	Moser 1988 (268)
	Cross-sectional study
	Nepal
	Women, living in Kathmandu valley, consuming mean 10.5 mg zinc/d.
	Infants 2-6 months old (mean 3.8 months old), singleton.
	Collection of mature milk 2-4 months pp, expressed manually, foremilk, early in the morning. Frozen until analysis. 
	AAS
	26

	Moser-Veillon 1990 (269)
	Randomized controlled trial
	USA
	Healthy women 20-36 years, randomized to 4 different vitamin-mineral supplements with different vitamin B6 and zinc contents (0.6 or 4 mg vitamin B6, 0 or 25 mg zinc) from 1 d to 9 months pp.
	 
	Collection of transitional and mature milk samples at 1, 2 week, 1, 3, 6, 9 months pp, first feeding in the morning, expressed manually, fore- and hindmilk. Stored at -20°C until analysis. 
	AAS
	40

	Motoyama 2021 (270)
	Cohort study
	Japan
	Healthy women, 34±5 years, BMI 21.7-21.3, without for hypertension or hypothyroidism.
	Term infants 1 and 3 months old, singleton, 73% exclusively breastfed.
	Collection of milk at 1 and 3 months pp. Stored at -80°C until analysis. 
	ICP-MS
	79

	Murthy 1971 (271)
	Cross-sectional study
	USA
	 
	 
	
	AAS
	22

	Nagra 1989 (116)
	Cohort study
	Pakistan
	Women 27-35 years, medium SES.
	 
	Collection of mature milk every month 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 , 11, 12 months pp, fore- and hindmilk, 9-11 AM, after eating breakfast. 
	AAS
	20

	Nakamori 2009 (272)
	Cross-sectional study
	Vietnam
	Women 19-37 years old, no medical disorder, no medication, no hormonal contraceptives, in rural area, not pregnancy, only breastfeeding one infant, 25% taking iron-folic acid supplements.
	Infants 5.5-12.2 months old, 12% low birth weight.
	Collection of mature milk 6-12 months pp, in the morning, expressed by hand. Stored at -20°C until analysis. 
	ICP-AES
	60

	Narang 2006 (273)
	Cohort study
	India
	Women 21-35 years, no chronic illness.
	Healthy infants, preterm (n=22 <33 weeks and n=23 33-36 weeks) and term (n=41 37-41 weeks).
	Collection of colostrum, transitional and mature milk on 3, 7, 14, 28 d pp, expressed manually. Immediately analyzed. 
	ICAPS
	100

	Neville 1984b (117)
	Cross-sectional study
	USA
	Women 18-40 years, primiparous and multiparous, White and Black (n=1).
	Healthy full-term infants, exclusively breastfed.
	Collection of mature milk 33-210 d pp, expressed with pump. Stored at -70°C until analysis. 
	FAAS
	12

	Ohtake 1981 (274)
	Cohort study
	Japan
	Healthy women 22-32 years, primiparous (n=14) and multiparous (n=16), well-nourished, no history of serious disease, uncomplicated vaginal delivery.
	Healthy full-term infants, singleton, birth weight 2.3-4.3 kg.
	Collection of colostrum transitional and mature milk at 1-6 d, 1, 2, 3 months pp, by manual expression, 2-3 PM before feeding. Stored at room temperature and analyzed within 4 days. 
	AAS
	30

	Ohtake 1993 (275)
	Cohort study
	Japan
	Healthy women 19-37 years old, living in urban area, no history of serious disease.
	Healthy infants 2-201 days old, normal growth, not all exclusively breastfed.
	Collection of colostrum, transitional, mature milk 2-201 d pp, by manual expression, 2-3 PM, before feeding. Stored at room temperature and analyzed within 4 d. 
	AAS
	80

	Okolo 2000 (276)
	Cross-sectional study
	Nigeria
	Healthy women 21-31 years, parity 1-6.
	Infants 6-6.5 months old.
	Collection of mature milk at 6 months pp. Stored at -20°C until analysis.
	ICP-OES
	15

	Oliveira 2019 (120)
	Cross-sectional study
	Brazil
	Women 17-44 years, BMI 18-38.
	Infants, GA 27-42 weeks.
	Mature milk >15 d pp from milk bank. Pasteurized and stored at -20°C for 24h. 
	FAAS
	50

	Ortega 1997 (277)
	Cohort study
	Spain
	Healthy women 18-35 years old, no diabetes, no pre-eclampsia, living in urban area, with zinc intake </>50% RI.
	Infants, singleton, normal birth weight >=2.5 kg.
	Collection of transitional milk 13-14 d pp and mature milk 40 d pp, 10-11AM, by manual expression, fore- and hindmilk. 
	AAS
	57

	Orun 2012 (278)
	Cross-sectional study
	Turkey
	Women 17-41 years, apparently well-nourished, no cracked nipples, no mastitis, no cream on nipple, primiparous (n=76) and multiparous (n=66), non- and smoking, without and with supplements, vaginal (n=73) and cesarean (n=69) delivery.
	Infants, term (n=125) and preterm (n=17), normal (n=33) and low (n=91) birth weight, exclusively (n=116) and predominantly (n=26) breastfed.
	Collection of mature milk 52-60 d pp, by manual expression, 2h since last feeding, in the morning. 
	ICP-MS
	142

	Osredkar 2022 (279)
	Cohort study
	Slovenia
	Women, 30±4 y.
	Infants 6-8 weeks old.
	Collection of milk 6-8 weeks pp. Stored at -20°C until analysis. 
	ICP-MS
	243

	Parr 1991 (122)
	Cross-sectional study
	Guatemala, Hungary, Nigeria, Philippines, Sweden, Democratic Republic of the Congo
	Women from different countries, traditions, SES and nutritional backgrounds.
	Infants, 3 months old.
	Collection of mature milk (3 months pp) of one complete breast, around noon, approximately 4h after the previous feed, extracted with pump. Frozen at -11°C until analysis. 
	INAA
	330

	Perrin 2017 (123)
	Cohort study
	USA
	 
	Healthy term infant 9-11 months old.
	Collection of mature milk monthly 11-17 months pp, one complete breast, first or second feeding of the morning. Stored in freezer and then -80°C until analysis. 
	ICP-OES
	19

	Picciano 1976 (280)
	Cohort study
	USA
	Women >=20 years, primiparous (n=16) and multiparous (n=34), 74% taking vitamin-mineral supplements (providing <10% RDA zinc).
	Healthy full-term infants, exclusively breastfed.
	Collection of mature milk 6-12 weeks pp, at early morning feed for 5 consecutive days and 2 additional samples from morning, midday or evening feeds. Stored frozen until analysis. 
	AAS
	50

	Picciano 1981 (124)
	Cohort study
	USA
	Women >=20 years (mean age 25 years), 69% taking vitamin-mineral supplements.
	Full-term infants, birth weight 2.8-5.2 kg, exclusively breastfed.
	Milk intake was measured at 1, 2, 3 months pp, with 72h test-weighing, at home by mothers. Collection of mature milk at 1, 2, 3 months pp, expressed manually or with manual pump. Stored frozen until analysis. 
	AAS
	26

	Pietrzak-Fiecko 2020 (125)
	Cross-sectional study
	Poland
	Women 21-34 years.
	 
	Collection of mature milk 3-4 months pp, hindmilk, with pump, one breast. Stored at -20°C until analysis. 
	FAAS
	18

	Qian 2002 (129)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1-2.
	 
	Collection of transitional milk. 
	FAAS
	120

	Qian 2010 (130)
	Cross-sectional study
	China
	Healthy women 22-36 years, primiparous, living in residential areas from urban and suburban areas, no chronic illness, consuming normal varied diets.
	Healthy full-term infants.
	Collection of transitional milk 8-10 d pp, foremilk, 9-11 AM, by manual expression. Stored at -20°C until analysis. 
	AAS
	120

	Qian 2012 (281)
	Cross-sectional study
	China
	Women 18-36 years, uncomplicated pregnancy, primiparous, no disease, no lactation failure.
	Infants, singleton, no fetal malformation.
	Collection of mature milk 42 d pp, foremilk, in the morning, by manual expression. 
	AAS
	750

	Qian 2022 (131)
	Cohort study
	China
	Healthy women 20-42 years, no chronic diseases, 449 out of 678 had parity of 1, 405 out of 678 had vaginal delivery, 
	
	Collection of colostrum (0-5 day postpartum) and transitional milk (10-14 day postpatum), and mature milk  (40-45 d, 200-240d, and 300-400d postpartum). Stored at -80°C until analysis. 
	ICP-MS
	678

	Queiroz Bortolozo 2004 (132)
	Cross-sectional study
	Brazil
	Milk donors of term and pre-term infants.
	Term (n=20) and preterm (<=36 weeks, n=10) infants.
	Milk from milk bank, pasteurized. Collection of colostrum and mature milk. 
	AAS
	30

	Rajalakshmi 1980 (282)
	Cohort study
	India
	Women, from low-income urban (n=412), high-income urban (n=100), low-income rural (n=222) populations studied cross-sectionally and low-income (n=24) populations studies longitudinally.
	 
	Collection of colostrum, transitional and mature milk from 2 d to >13 months pp, expressed manually, before feeding. 
	FAAS
	758

	Rodriguez Rodriguez 2000 (283)
	Cross-sectional study
	Spain
	Healthy women 21-35 years.
	 
	Collection of mature milk 2 weeks-5 months pp, fore- and hindmilk, several samples representative of the day, with a mechanical pump. 
	AAS
	11

	Rossipal 1998 (284)[footnoteRef:15] [15:  Data from this study was also reported in (285), and therefore the latter was considered rendundant.] 

	Cross-sectional study
	Austria
	Healthy women, uneventful pregnancies, consumed customary food, not taking trace element supplements.
	Term infants.
	Collection of colostrum (1-3 d pp), transitional (4-17 d pp) and mature milk (40-293 d pp), 3-4 h since last feeding, from breast not used in last feeding, expressed with electric pump. Stored at -20°C until analysis. 
	ICP-MS
	44

	Sabatier 2019 (136)
	Cohort study
	Switzerland
	Healthy women >18 years, no diabetes, no alcohol or drugs consumption.
	Term (<37 weeks) and preterm (28-32 weeks) infants.
	Collection of transitional and mature milk at 1, 2, 3, 4, 5, 6, 7, 8 weeks pp for preterm and term infants, and at 10, 12 , 14, 16 weeks pp for preterm infants, from a full single breast, between 6-12 AM, with electric pump. Stored at -18 and then -80°C until analysis. 
	ICP-MS
	61

	Salmenpera 1994 (286)
	Controlled trial
	Finland
	Healthy women, non-smoking, uncomplicated pregnancy and delivery, allocated to no (66 mg iron), low (20 mg zinc, 2 mg copper, 266 mg iron) or high (40 mg zinc, 4 mg copper, 266 mg iron) daily zinc supplement, all women received multivitamin supplement (vitamin A, D3, E, folate, B1, B2, B6, niacin).
	Healthy full-term infants, AGA, Apgar score >=8.
	Collection of colostrum (4-5 d pp) and mature milk (2, 4, 6, 7.5, 9, 10, 11, 12 months pp), expressed manually. Stored at -20°C until analysis. 
	PIXE
	200

	Samuel 2014 (287)[footnoteRef:16] [16:  Data from this study was also reported in (288), and therefore the latter was considered rendundant.] 

	Cohort study
	India
	Women 18-40 years, no illness, primiparous (76%) and multiparous (24%), not from low SES, mean BMI 25±5.
	Infants, singleton, mean GA 39±1 weeks.
	Collection of mature milk at 1, 3, 6 months pp, mid-feed, from morning, afternoon and evening, expressed by hand. Stored at -20°C until analysis. 
	FAAS
	50

	Samuel 2020 (138)
	Cohort study
	France, Italy, Norway, Portugal, Romania, Spain, Sweden
	Women 18-40 years, BMI 19-29, no condition or medication that contraindicates breastfeeding, with (n=108) or without (n=197) subclinical mastitis.
	Infants, mean GA 39-40 ±1 weeks, mean birth weight 3.2-4±0.4-5 kg.
	Collection of colostrum and mature milk at 2, 17, 30, 60, 90, 120 days pp, with an electric pump, 9 AM-1 PM, from one complete breast. Stored at -18 and then -80°C until analysis. 
	ICP-MS
	331

	Sann 1981 (139)
	Cross-sectional study
	France
	 
	Infants, term (n=61, GA 38-41 weeks) and preterm (n=41, GA 26-35 weeks).
	Collection of milk <=6 d, 7-14 d, >=15 d pp, expressed by mechanical or manual methods, 4-6x per day. Stored at 4°C and pasteurized. 
	Voltametry
	102

	Sazawal 2013 (289)
	Randomized controlled trial
	India
	Women, mean age 24-26±4-5 years, no chronic systemic illness, no severe anemia, not requiring vitamin or micronutrient prescription, randomized to multinutrient supplement without or with zinc (40 mg/d) for 1 month.
	Infants 0-3 months or 4-6 months old.
	Collection of milk at baseline and endline (after 1 month), mid-feed, by manual expression, from both breasts. Stored at -20°C until analysis. 
	FAAS
	212

	Severi 2013 (290)
	Cohort study
	Uruguay
	Women 24-35 years (n=123) and adolescents 13-19 years (n=122), no pathology, no chronic disease.
	Infants, singleton, mean GA 39±2 weeks.
	Collection of mature milk at 4 months pp, by manual expression. Stored at -20°C until analysis. 
	FAAS
	245

	Shaaban 2005 (291)
	Randomized controlled trial
	Egypt
	Healthy women, primiparous, no history of medical or obstetric illness, randomized to daily multivitamin supplement with or without zinc (10 mg/d) for 2 months.
	Healthy full-term infants, singleton, exclusively breastfed, no neonatal intensive care admission needed.
	Collection of milk at baseline/delivery and after 2 months supplementation/pp, 10AM and 10PM. 
	FAAS
	60

	Sharda 1983 (292)
	Cross-sectional study
	India
	Healthy women, no evidence of undernutrition, vitamin deficiency or anemia.
	Term infants.
	Collection of colostrum (2-5 d pp), transitional (6-10 d pp) and mature (>10 d pp) milk, in morning, foremilk, by manual expression. 
	AAS
	178

	Sharda 1999 (293)
	Cross-sectional study
	India
	 
	Infants, preterm and term, 26-41 weeks gestational age, AGA and SGA, birthweight 0.6-3.8 kg.
	Collection of colostrum milk, from both breasts, by mechanical expression, at variable intervals. 
	AAS
	155

	Shawahna 2022 (294)
	Cross-sectional study
	Palestine
	Women, ≥18 y.
	
	Collection of foremilk, with manual expression, 9-11 AM. Stored at -20°C until analysis. 
	ICP-MS
	390

	Shi 2011 (143)
	Cohort study
	China
	Healthy women, mean age 28 years, mainly primigravida, non-vegetarian.
	Healthy full-term infants.
	Collection of colostrum, transitional, and mature milk, from both breasts, after lunch (2nd feed of the day), extracted with pump. Stored at -20°C until analysis. 
	AAS
	80

	Sian 2002 (295)
	Cross-sectional study
	China
	Healthy women, mean BMI 24.3, from rural area, no acute or chronic disease, non-smoking, no alcohol, no supplements.
	Infants 1-2 months old, exclusively breastfed, no acute or chronic disease.
	Collection of mature milk sample 1-2 months pp, by hand expression, midfeed, from one breast. Stored at -20°C until analysis. 
	FAAS
	18

	Sievers 1992 (296)
	Cohort study
	Germany
	Healthy women 26-35 years, primi- and multiparous.
	Term infants, breastfed.
	Collection of mature milk at 17, 35, 57, 85, 113 ±3 days pp, fore- and hindmilk from side used for nursing. Stored at -20°C until analysis. 
	FAAS
	10

	Silva 1997 (144)
	Cross-sectional study
	Brazil
	Women, from city of Brasilia.
	 
	Collection of milk at different stages of lactation, by manual expression. Stored at -20°C until analysis. 
	ICP-AES
	203

	Silvestre 2000a (297)
	Cross-sectional study
	Spain
	 
	 
	Collection of colostrum, transitional and mature (30, 60, 90 d pp) milk. Stored at -18°C until analysis. 
	FAAS
	50

	Silvestre 2000b (298)
	Cohort study
	Spain
	Healthy women, well-nourished, primiparous and multiparous, non- and smoking, iron supplements 0-160 mg/d.
	Infants, AGA.
	Collection of colostrum and transitional milk 3-15 d pp, with automatic breast pump. Stored at -18°C until analysis. 
	FAAS
	62

	Silvestre 2001 (299)
	Cohort study
	Spain
	Healthy women, well-nourished.
	Full-term infants, AGA.
	Collection of colostrum (2-4 d pp), transitional (14 d pp), mature milk (30, 60, 90 d pp), from both breasts, 11AM-4PM, with electric pump. Stored at -18°C until analysis. 
	FAAS
	39

	Simmer 1990 (300)
	Cohort study
	Bangladesh
	 
	 
	Collection of mature milk at 1, 2-3, 6, 9, 12 months pp, 10AM-2PM, from both breasts, fore- and hindmilk. Stored at -20°C until analysis. 
	AAS
	34

	Snoj Tratnik 2019 (301)
	Cross-sectional study
	Slovenia
	Healthy women 18-49 years, primiparous, no problem during pregnancy, no living within 100-200m of heavy metal contamination sites.
	Healthy infants 2 weeks-7 months old, singleton.
	Collection of mature milk 2 weeks-7 months pp (73% 6-8 weeks pp), from multiple feeds in maximum 6 days. Stored at -20°C until analysis..
	ICP-MS
	536

	Szukalska 2021 (146)
	Case-control study
	Poland
	Healthy women 18-40 y, non-smoking, exposed to second-hand smoke or smoking.
	
	Collection of colostrum (0-2 d pp) and mature milk (23-37 d pp), by electronic pump. Stored at -80°C until analysis. 
	ICP-MS
	150

	Tahboub 2021 (302)
	Cross-sectional study
	Jordan
	
	
	Collection of milk with a breast pump. Stored at -20°C until analysis. 
	ICP-MS
	76

	Trugo 1998 (303)
	Cross-sectional study
	Brazil
	Women 16-40y, from low SES, no supplementation during pregnancy.
	Term and preterm infants, AGA, exclusively breastfed.
	Collection of colostrum/transitional milk (0-36 d pp), 9-10 AM, by manual expression, before feeding infant. Stored at -20°C until analysis. 
	AAS
	52

	Taravati Javad 2018 (147)
	Cross-sectional study
	Iran
	Healthy women 19-42 years, no supplements, non-vegetarian, no medication to enhance milk production.
	Full-term infants, normal birth weight, exclusively breastfed, no chronic disease.
	Collection of mature milk at 1, 2, 6, 7, 12 months pp, in the morning, more than 1h since last feed, expressed with manual pump. Stored at 4 and the -20°C until analysis. 
	ICP-MS
	100

	Tripathi 1999 (304)
	Cross-sectional study
	India
	 
	 
	
	FAAS
	30

	Turan 2001 (305)
	Cross-sectional study
	Turkey
	Women 18-33 years, from middle-class, non-smokers and smokers, with and without supplementation.
	 
	Collection of colostrum, extracted with pump. Stored in fridge until analysis. 
	FAAS
	30

	Umeta 2003 (151)
	Cross-sectional study
	Ethiopia
	Women, mean age 26-27±0.4-6 years, BMI 20±0.1-0.2, in rural area.
	Infants 5-11 months old, not stunted.
	Collection of mature milk, from right breast 1h after last feeding. Stored -20°C until analysis. 
	AAS
	195

	Ustundag 2005 (306)
	Cohort study
	Turkey
	Healthy women, mean age 21-23±1-2, non-smoking, no anti-inflammatory medication.
	Preterm and term infants.
	Collection of colostrum (0-7 d pp), transitional (7-14 d pp) and mature (21 and 60 d pp) milk, from one breast, 2h since first feeding of the morning, 8-11AM. Stored at 4 and then -40°C. 
	FAAS
	40

	Van der Elst 1986 (307)
	Case-control study
	South Africa
	Women, thin BMI 17-22 (n=30) and non-thin BMI 24-28 (n=30), uneventful pregnancy and delivery.
	Infants, AGA, clinically normal, breastfed for at least 21 days.
	Collection of mature milk 19-21 d pp.
	AAS
	60

	Vanderja 2002 (153)[footnoteRef:17] [17:  Data from this study was also reported in (154), and therefore the latter was considered rendundant.] 

	Cross-sectional study
	Nigeria
	Women 15-45 years, from Fulani ethnicity, parity 1-10, BMI 14.5-24.
	Infants 2-24 weeks old (mean age 11 weeks).
	Collection of mature milk 2-24 weeks pp, by manual expression, mid-feed. Stored at 20°C and then frozen until analysis. 
	ICP-OES
	34

	Vaughan 1979 (155)
	Cohort study
	USA
	Women, Caucasian, good or excellent nutritional status, no complication during pregnancy or delivery, primiparous (n=22) and multiparous (n=16).
	Full-term infants.
	Collection of mature milk monthly 1-31 months pp, expressed by hand, over 3-5 days in morning, afternoon and evening feeds, randomly during feed. Stored frozen until analysis. 
	AAS
	38

	Vuori 1979 (308)
	Cohort study
	Finland
	Healthy women 20-35 years, well-nourished, primiparous.
	 
	Collection of mature milk from 2 weeks to 9 months pp, fore- and hindmilk during 24h. Stored frozen until analysis. 
	FAAS
	27

	Vuori 1980 (309)
	Cohort study
	Finland
	Women 24-35 years old, from high SES, 80% used iron supplements.
	 
	Collection of mature milk at 6-8 and 17-22 weeks pp, fore- and hindmilk, all feeds during 24h. 
	FAAS
	15

	Wang 2001 (310)
	Cross-sectional study
	China
	Healthy women 22-32 years of age.
	Healthy full-term infants.
	Collection of sample from women at 5 different lactating stages. 
	AAS
	193

	Wang 2007 (158)
	Cross-sectional study
	China
	Healthy women 18-38 years with no recent supplementation of calcium, magnesium, manganese, or iron.
	 
	Collection of mature milk 38-510 d pp, from one breast, in the morning, 7-10 AM.  Stored at -70°C until analysis. 
	AAS
	55

	Wasowicz 2001 (311)
	Cross-sectional study
	Poland
	Healthy women, uncomplicated pregnancy and delivery, no microelement supplementation during pregnancy.
	Full-term infants.
	Collection of colostrum, transitional, mature milk 1-30 d pp, expressed by hand. Stored at -20°C until analysis. 
	ICP-AES
	131

	Wei 2020 (159)
	Cross-sectional study
	China
	Healthy women 20-40 years, from different geographical regions of China.
	 
	Collection of colostrum (3-6 d pp), transitional (10-13 d pp) and mature (21-25 d pp), from second feeding in the morning (9 AM). Stored -20°C and the -80°C until analysis
	GB-AAS
	175

	Winiarska-Mieczan 2014 (312)
	Cross-sectional study
	Poland
	Healthy women 20-40 years, 13% smoking.
	Infants 1-12 months old.
	Collection of mature milk 1-12 months pp, by manual expression. Stored at -20°C until analysis. 
	FAAS
	320

	Wu 2020 (313)
	Case-control study
	China
	Healthy women, mean age 28-29±4 years, 83-86% primiparous, 1-2% smoking, no extracorporeal fertilization, vaginal (n=617) or cesarean (n=626) delivery.
	Healthy full-term infants, singleton, 1-min Apgar score >=8, mean birth weight 3.2-4±0.4 kg.
	Collection of colostrum milk 3-5 d pp, 8-10 AM. Stored at -20°C until analysis. 
	ICP-MS
	1243

	Xiang 2007 (314)
	Cross-sectional study
	China
	Healthy women 18-36 years, non-smoking, no chronic medication, parity of 1 or 2.
	Healthy full-term infants, 1 and 3 months old, exclusively breastfed.
	Collection of mature milk, 5 samples during the day, 2 min after start of feed, extracted by hand . Stored at 4°C for max 10h and then at -20°C until analysis. 
	AAS
	41

	Yalcin 2010 (315)[footnoteRef:18] [18:  Data from this study was also reported in (316), and therefore the latter was considered rendundant.] 

	Cross-sectional study
	Turkey
	Healthy women 18-38 years, BMI 18-31, normal and healthy pregnancy, normal blood pressure, no gestational hypertension, vaginal and cesarean (n=3) delivery.
	Term infants, birth weight >=2.5 kg, singleton, exclusively breastfed until 5 months of age at least.
	Collection of transitional/mature milk 10-20 d pp, in the morning before feeding, from both breasts, expressed by hand. Stored at -20°C until analysis. 
	AAS
	44

	Yamawaki 2005 (160)
	Cross-sectional study
	Japan
	Women <40 years, non-smoking, no vitamin supplements.
	Infants, birth weight >=2.5 kg, no symptoms of atopy.
	Collection of colostrum/transitional/mature milk 1-365 d pp, mid-feed. Stored at -20 and then -40°C until analysis. 
	ICP-AES
	1197

	Yoshinaga 1991 (162)
	Cross-sectional study
	Japan
	Women, mean age 28±5 years, mean BMI 22±2.
	Infants, mean birth weight 3.1±0.4 kg.
	Collection of transitional (5-9 d pp) milk, by manual expression. Stored at -20°C until analysis. 
	ICP-AES
	51

	Young 2019 (317)
	Cross-sectional study
	USA
	Human milk donors, dairy-free diet (4%) or not (96%).
	Infants, term (n=174) and preterm (n=38).
	Milk from Mothers Milk Bank from 3 d to 9.8 months pp, after pasteurization.
	AAS
	138

	Zapata 1994 (318)
	Controlled trial
	Brazil
	Women 19-35 years (mean 27 years), from low SES, had prenatal care, received iron supplement during second half of pregnancy, uncomplicated pregnancy and delivery, non-smoking, iron sufficient, no mastitis, no infection, assigned to 40 mg/d iron supplement (n=14) or no supplement (n=14) from 1-2 d pp for 90 days, no other supplement, average intake 11 mg/d zinc (range: 5-18 mg/d)
	Healthy full-term infants, exclusively breastfed.
	Collection of milk, 8-10 AM, by manual expression, both breasts. Stored at -20°C until analysis. 
	FAAS
	28

	Zavaleta 1995 (319)
	Cross-sectional study
	Peru
	Healthy women 18-44 years, BMI mean 25±4 range >19.5, from low SES. Data from women with acute febrile infection were not used.
	Healthy infants 1-6 months old, exclusively breastfed.
	Collection of mature milk 1-6 months pp, on 3 days (1, 7, 14). Stored at -20°C until analysis. 
	FAAS
	38

	Zhao 2011 (163)
	Cross-sectional study
	China
	Healthy women with mean age of 26.36, primigravida, non-smoking, no medication history.
	Infants, exclusively breastfed.
	Collection of milk samples, Stored at -20°C until analysis. 
	ICP-MS
	39

	Zhao 2014 (164)
	Cross-sectional study
	China
	Healthy women 18-45 years old, living in 3 cities of China, without diabetes, hypertension or other chronic or acute disease, no nipple or lacteal gland disease, no use of hormone, no postpartum depression or other mental disease, 96% Han ethnicity, mean BMI 23, vaginal and cesarean delivery.
	Health full-term infants, singleton.
	Collection of milk at 5-11, 12-30, 31-60, 61-120, 121-240 d pp, from one complete breast, 9-11 AM, with electric pump. Stored at -80°C until analysis. 
	ICP-MS
	444


 Note : Studies included in selection of key studies in bold.


ADDITIONAL FILE 4. Characteristics of studies included for breast milk VITAMIN D concentration
	ID [Reference]
	Study design
	Country
	Mother description
	Child description
	Milk description
	Analytical method desription
	Sample size

	Ala-Houhala 1988 (320)
	Controlled trial
	Finland
	Women, supplemented with 0, 1000 (25 ug) or 2000 (50 ug) IU vitamin D2 or D3/d from birth to 15/20 weeks (2 experiments).
	Infants born in winter or summer.
	Collection of mature milk at 8 and 15/20 weeks pp, fore- and/or only hindmilk, first morning feed, during winter and summer. Stored at -70°C until analysis. 
	Vitamin D and 25OHD were measured with HPLC and CPBA. Method described in (321). Standards were obtained. Intra- and inter-assay CV were <15%.
	85

	Amukele 2013 (322)
	Cohort study
	Malawi
	Women, HIV infected.
	Infants, HIV uninfected.
	Collection of milk at birth, 6-8 weeks, 12, 15, 18, 24 months pp. 
	Total 25OHD, 25OHD2, 25OHD3 was measured with LC-MS/MS. Method described in (323). Accuracy of 102-105% compared with standards. LOD 0.1 ng/mL. All samples had concentrations below detection.
	21

	Atkinson 1987 (324)
	Cohort study
	Canada
	Women, with minimum vitamin D intake of 400 IU/d (from diet and supplements).
	Infants, preterm (n=8 and 6, GA 24-32 weeks) and term (n=9, GA >=37 weeks).
	Collection of transitional/mature milk at 14-21 d, and 29-32 (substudy) pp, complete 24h expressions, with manual or electric pump.
	Vitamin D2, vitamin D3, 25OHD2, 25OHD3 were measured with HPLC and CPBA. Method described in (325).
	23

	Ballester 1987 (326)
	Cross-sectional study
	Spain
	Women from different social classes, with different nutritional status, nutritional supplements, and sun exposure.
	Term infants.
	Collection of milk samples in late autumn and early spring.
	Vitamin D was measured with HPLC and CPBA. Labeled vitamin D3 was added and recovery was 65-75%. Intra-assay error was 6-16% and inter-assay variation led to similar means. The method was compared with (325) and provided similar values.
	14

	Cancela 1986 (34)
	Cohort study
	France
	Women, mainly African origin, not taking vitamin D supplements (all except one).
	Full-term infants, 0-1 month.
	Collection of colostrum (3-5d pp), transitional (15-18d pp), and mature milk (30-45d pp), extracted with manual pump. Stored at -20°C until analysis. 
	Vitamin D was measured with HPLC and CPBA. Method described in (325,327). Labeled vitamin D3 and 25OHD3 were added and recovery was 60% and 70-80%. Intra- and inter-assay CV were ≤15%.
	13

	Dawodu 2019 (328)
	Randomized controlled trial
	Qatar
	Healthy women, mean age 30 years, mean BMI 29, Arab, no calcium disorders, no thyroid disease, no type 1 diabetes, no liver disease, randomized to vitamin D supplements to mother only (6000 IU/d) or to mother (600 IU/d) and infant (400 IU/d).
	Term infants, exclusively breastfed 4-6 months, no congenital anomalies.
	Collection of mature milk at 4 weeks, 4 months, and 7 months pp. Stored frozen until analysis. 
	Vitamin D was measured with LC-MS/MS, after purification with HPLC. Method described in (329). Inter- and intra-assay CV ≤12%. LOD was 10 pg/mL. At baseline, 57% had concentrations below detection.
	190

	Demers-Mathieu 2021 (330)

	Case-control study
	USA
	Women with COVID-19, with viral symptoms or with no infection, 23-40 years old, 75% took prenatal vitamins.
	Infants 2-13 months old.
	Collection of milk 2-13 months pp, 50% of samples collected during winter. 
	Vitamin D3 was measured with ELISA kit (MyBioSource).

	40

	Ferreiro-Vera 2013 (331)
	Cross-sectional study
	Spain
	Healthy women, not taking medication, not taking supplementary vitamins.
	 
	 
	Vitamin D was measured with LC-MS/MS system with a triple quadrupole mass spectrometer (experimental set-up). Used standards and found recoveries for vitamin D2, D3, 25OHD2, 25OHD3 85-100%. Vitamin D2 and 25OHD2 were below detection. In discussion, mentions that values are higher than (325). 
	5

	Gates 2021 (60)
	Cohort study
	USA
	Women, 18-37 y, not vegan or vegetarian, not restricting caloric intake, HIV negative.
	Preterm (≤33 GA) infants.
	Collection of milk at 7, 14, 21 and 28 d pp, with electric breastpump, 24h collection, emptying both breasts every 3h. Stored at -29°C until analysis.
	Vitamin D was measured with UV-HPLC. 
	36

	Gjerde 2020 (332)
	Randomized controlled trial
	Norway
	Women, primiparous, no fish allergy, no chronic disease that affects iodine status, who were randomized to receiving 400g cod/week or not for 16 weeks during pregnancy.
	Infants, preterm and fullterm, singleton.
	Collection of mature milk at 6 weeks and 3 months pp, from beginning, middle and end of feed. Stored at -80°C until analysis. 
	Vitamin D was measured with LC-MS/MS with Agilent 1290 UPLC. Validation study, studied linearity, different levels, LOQ and LOD. Intra-assay CV ≤16% and inter-assay CV ≤30%. Recovery 72-101%.
	137

	Gomes 2016 (333)
	Cross-sectional study
	Australia
	Healthy women, milk donors.
	 
	Stored at -80°C until analysis. Extracted values pre-pasteurization. 
	Vitamin D2, D3, 25OHD2, 25OHD3 were measured with LC-MS/MS. Method described in (334). Repeatability/intra-assay CV was ≤13% and recovery 94-99%. Used standards to calibrate method.
	16

	Greer 1981 (335)
	Cross-sectional study
	USA
	Women, Caucasian, some tool vitamin D supplements (400 IU) (n=3).
	Infants, term (n=3) and preterm (n=3), 3-168 days old.
	Collection of fore-, mid- and hind-milk from first feed of the day, at 3-168 d pp, during summer. 
	25OHD was measured with HPLC and CPBA. HPLC had LOD of 0.5 ng/mL, CV of 15%, and recovery 60%. CPBA, method described in Haddad and Chyu 1971, had a sensitivity of 0.025 ng and CV of 15%. All samples had concentrations below detection level.
	6

	Greer 1984 (336)
	Trial
	USA
	Healthy women 26-35 years, White, middle SES, exposed to 1.5 MED UVB, averaging 88 second irradiation. Data from baseline were used.
	 
	Collection of mature milk 2-10 months pp, after 0h, 24h, 48h, 7d, 14d after UVB exposure. 
	Vitamin D3, vitamin D2, 25OHD3, 25OHD2 were measured with CPBA and HPLC. Method described in (325,327).
	5

	Hollis 1986 (337)
	Cross-sectional study
	USA
	Normal women, consuming approximately 400 IU vitamin D/day.
	 
	Collection of mature milk from 2 weeks to 3 months pp. Stored at -20°C until analysis. 
	Vitamin D2, vitamin D3, 25OHD2, and 25OHD3 were measured with HPLC and CPBA. Method described in (325,327).
	51

	Hollis 2004 (338)
	Randomized controlled trial
	USA
	Women, mean age 29-31±5-6 years, 73% White and 27% African American, no preexisting diabetes type 1 or 2, no hypertension, no parathyroid disease or uncontrolled disease, received 2 different vitamin D regimens (200 IU/d vs 400 IU/d)
	Infants, exclusively breastfed, mean birth weight 3.4-3.5 kg, GA 36-41.
	Collection of mature milk (1, 2, 3, 4 months pp). 
	Vitamin D2, vitamin D3, 25OHD2, 25OHD3 were measured with HPLC and CPBA. Method described in (327,339,340).
	18

	Hoogenboezem 1989 (341)
	Cross-sectional study
	Netherlands
	Healthy women, Caucasian.
	Term infants, exclusively breastfed.
	Collection of transitional milk 1, 2, 3, 4, 8, 13, 21 weeks pp, matching breast. Stored at -20°C until analysis. 
	Vitamin D was measured with HPLC and CPBA. Used standards and tracers. Assay sensitivity of 12 pg/tube. Intra- and inter-assay CV of 16 and 22%.
	39

	Kamao 2007a (342)
	Cross-sectional study
	Japan
	Women, mean age 31±4 years.
	 
	Collection of colostrum/transitional/mature milk 1.5 d to 1.2 months pp. 
	Vitamin D2, vitamin D3, 25OHD2, and 25OHD3 were measured with LC-APCI/MS/MS. Development of method in plasma. Used internal standard. Recoveries were 98-104%. Intra- and inter-assay CV were ≤6% and ≤5%. Compared method with DiaSorin RIA kit.
	51

	Kamao 2007b (343)
	Cross-sectional study
	Japan
	Women 18-39 years.
	 
	Collection of colostrum/transitional/mature milk 3-265 d pp (mean 49 d pp), by manual expression, midfeed. Stored at -20°C until analysis. 
	Vitamin D2, vitamin D3, 25OHD2, and 25OHD3 were measured with LC-MS/MS. Standards were obtained. Recovery 91-105%. Inter-assay CV ≤12%. LOD was 1-2 pg/20 mL.
	82

	Khaghani 2008 (344)
	Cohort study
	Iran
	Healthy women, assigned to hormonal (n=52) or non-hormonal (n=86) contraception of their choice, no vitamin D supplementation.
	 
	Collection of mature milk at 6 months pp, before feeding. Stored at -20°C until analysis. 
	Vitamin D was measured with RIA method.
	138

	Mohamed 2014 (345)
	Cohort study
	Malaysia
	Women 19-40 years, Malaysian or Malay ethnicity, no pre-existing chronic disease, no pregnancy complication, multiparous (42%) and primiparous, normal BMI (58%), <30% with multivitamin supplement during pregnancy.
	Term infants, singleton.
	Collection of colostrum/transitional and mature milk 1-14 d pp, 2, 6, 12, months pp, with electric breast pump. Stored at -80°C until analysis. 
	Vitamin D was measured with HPLC. Method described in (346). LOQ was 2 nmol/L. Used internal standards.
	102

	Moya 2000 (347)
	Cross-sectional study
	Spain
	Healthy women, eating at least a portion of fish per week (n=86) or never or less (n=16).
	 
	Collection of mature milk (>15 d pp). 
	Vitamin D and 25OHD was measured with HPLC and CPBA.
	102

	Nguyen 2020 (348)
	Cross-sectional study
	China, Korea, Pakistan, Vietnam
	 
	 
	 
	Vitamin D2 and vitamin D3 was measured with UV-HPLC. External standards were obtained. LOD were 0.5 and 1 µg/L respectively. All samples had concentrations below detection.
	580

	Niramitmahapanya 2017 (349)
	Randomized controlled trial
	Thailand
	Healthy women, mean age 27±5 years, mean BMI 22±5, serum 25OHD level 25-75 nmol/L during 3rd trimester of pregnancy, randomized to vitamin D supplement (1800 IU/d) or placebo for 6 weeks.
	Term infants, singleton.
	Collection of mature milk at delivery and 6 weeks pp. Stored at -80°C until analysis. 
	25OHD was measured with HPLC.
	68

	Nishimura 2003 (350)
	Case-control study
	Japan
	Women, long-term hospitalized (n=4) for potential premature delivery or control (n=2), primi- and multiparous.
	Infants, singleton and multiples, gestational age 34-41 weeks, no fetal distress or cord coiling.
	Collection of milk within a week pp. 
	25OHD was measured with HPLC. Method described in (351).
	6

	Oberhelman 2013 (352)
	Randomized controlled trial
	USA
	Healthy women >=18 years old, non-pregnant, no travel south of 35°N, no indoor tanning, not taking medication that can affect vitamin D metabolism, breastfeeding only one child, not taking supplements >1000 mg calcium or >400 IU vitamin D3, baseline serum 25OHD >175 nmol/L, no hypercalcemia or hyperphosphatemia, no history of nephrolithiasis, randomized to receive vitamin D3 5000 IU/d for 28 d or 150000 IU once.
	Healthy infants 1-6 months old, singleton, exclusively breastfed, weight >1.67 kg, baseline serum 25OHD >175 nmol/L, no hypercalcemia or hyperphosphatemia, no serious health problem.
	Collection of mature milk 1-6 months pp, on days 0, 1, 3, 7, 14, 28 of intervention. 
	Vitamin D was measured with isotope-dilution LC-MS/MS. Method described in (353). Assays were standardized against National Institute of Standards and Technology reference material. Intra- and inter-assay CV were 8.0% and 6.1%. Recovery and linearity were 104% and 100%. LOD and LOQ were 0.96 and 7.0 ng/mL. Vitamin D3 was below quantification in baseline samples. 25OHD was undetectable in all samples.
	40

	Oberson 2020 (354)
	Cross-sectional study
	USA
	Milk donors.
	 
	Commercial human milk samples. Stored -20 and -80°C until analysis. 
	Vitamin D was measured with SFC-MS/MS. Development of method. Validation with a standard reference material (SRM 1849a Infant/Adult Formula) from the National Institute of Standards and Technology with certified vitamin D3 value. LOQ 50 pmol/L. Intra- and inter-assay CV ≤15% and ≤20%. Recovery 85-115%. All samples had 25OHD2 concentrations below detection.
	7

	Olafsdottir 2001 (355)
	Cross-sectional study
	Iceland
	Women, Icelandic, used to Icelandic dietary habits, living in Iceland for at least 15 years, taking or not cod liver oil supplement.
	Infants 2-4 months old, singleton.
	Collection of mature milk 2-4 months pp, in glass bottle, expressed manually or with pump, at all times of the day, discarded first drops. Stored at -20°C, freeze-dried and stored at -70°C. 
	25OHD was measured with CPBA test kit developed for plasma, serum and urine from Immundiagnostik. Reconstituted lyophilised samples from breast milk. Vitamin D concentration was calculated with logarithmic linear regression. CV was 12.5%. Some samples had undetectables levels of 25OHD.
	77

	Panagos 2016 (356)
	Case-control study
	USA
	Women, mean age 30-31±4-5 years, lean (n=21) and obese (n=21), non-smoking, majority Caucasian, with (n=1) and without gestational diabetes, vaginal and cesarean (n=6) delivery.
	Term (>35 weeks) infants, singleton, no intrauterine growth restriction, no fetal anomaly, no fetal demise, exclusively (n=25) and partially breastfed.
	Collection of mature milk 4-10 weeks pp, complete feed, in the morning, with pump. Stored at -80°C until analysis. 
	25OHD was measured after extraction by an equilibrium 125I radioimmunoassay procedure (DiaSorin, Stillwater, MN, USA) using a Packard Cobra II Gamma Counter, with method described in (357), a kit intended for measurement in plasma, serum, and urine. Intra- and inter-assay CV were 9 and 11%. 25OHD is reported in 74% of the samples (probably 26% undetectable).
	42

	Saadi 2009 (358)
	Randomized controlled trial
	United Arab Emirates
	Healthy women, Arabs (n=76) and South Asian (n=14), randomized to vitamin D2 supplementation 2000 IU/d or 60000IU/month, all received 600 mg calcium/d.
	Infants, singleton (n=88) and twins (n=4), mean 20 days old at baseline.
	Collection of milk at baseline and after 3 months of vitamin D supplementation, from full breast. Stored frozen until analysis. 
	Vitamin D ARA of milk was measured with HPLC and CPBA. Method described in (327). LOD <20 IU/L. Vitamin D ARA was undetectable in all samples at baseline and in one sample at 3 months.
	90

	Sakurai 2005 (359)
	Cross-sectional study
	Japan
	Healthy women <40 years old (mean age 29±4 years), non-smoking, no vitamin supplements.
	Infants, birth weight >=2.5 kg (mean birth weight 3.1±0.4 kg), no symptoms of atopy. 
	Collection of colostrum, transitional and mature milk 1-365 d pp, in summer and winter, mid-feed. Stored in freezer, at -20, and then -40°C until analysis. 
	Vitamin D3 was measured with UV-HPLC. Used standards. Measured according to methods of "Standard Methods of Analysis for Hygienic Chemists" and modified method of (360).
	691

	Shi 2011 (143)
	Cohort study
	China
	Healthy women, mean age 28 years, mainly primigravida, non-vegetarian.
	Healthy full-term infants.
	Collection of colostrum, transitional, and mature milk, from both breasts, after lunch (2nd feed of the day), extracted with pump. Stored at -20°C until analysis. 
	Vitamin D was measured with HPLC. Method described in (361). 75% of the samples had concentrations below detection.
	80

	Specker 1985 (362)
	Cross-sectional study
	USA
	Women, white (n=15) and black (n=10), during fall-winter (n=12) and spring-summer (n=13), from different SES, taking vitamin D2 supplements (0-706 IU/d).
	Term infants, exclusively breastfed, not taking vitamins, no major congenital anomalies, no bone disorder, no gastrointestinal tract disease.
	Collection of milk, during first daylight feeding, fore-, mid-, and hindmilk. Stored frozen until analysis. 
	Vitamin D2, D3, 25OHD2, 25OHD3 were measured with HPLC and CPBA. Method described in (327). Intra- and inter-assay CV <10%.
	25

	Stoutjesdijk 2017 (363)
	Cross-sectional study
	Curacao, Malaysia, Netherlands, Tanzania, Vietnam
	Apparently healthy women, well-nourished, no pregnancy complication, all women in The Netherlands and one in Curaçao took vitamin D supplements (10 ug/d).
	Apparently healthy term infants 0-6 months old.
	Collection of milk 0-6 months pp, one complete breast or midfeed sample around noon or in the morning or undefined time. Stored at -20 or -80°C until analysis. 
	Vitamin D was measured with LC-MS/MS after saponification and extraction, derivatisation by DMEQ-Tad, as described in (343). Inter- and intra-assay CV were <15 and <10%. LOQ 0.1 nmol/L for vitamin D3 and D2 and 0.2 nmol/L for 25OHD2 and 25OHD3. Vitamin D2 and 25OHD2 were generally below detection.
	181

	Stoutjesdijk 2019 (364)
	Randomized controlled trial
	Netherlands
	Healthy women 21-38 years, BMI 18-29, parity 0-2, no hyperemesis gravidarum, no vegetarian/vegan diet, pre-pregnancy BMI <30, no pregnancy complication, randomized to 10, 35, 60, 85 ug vitamin D3/d (400, 1400, 2760, 3400 IU/d) from 20 gestational weeks to 4 weeks pp, all received fish oil and multivitamin supplements.
	Term infants, GA 37-42 weeks, birth weight 2.4-5.0 kg, singleton.
	Collection of mature milk at 4 weeks pp (endline), full single breast, 10AM-14PM, expression manually or with pump. Stored in freezer and then -20°C until analysis. 
	Vitamin D was measured with LC-MS/MS after saponification and extraction, derivatisation by DMEQ-Tad, as described in (343). Inter- and intra-assay CV were <15 and <10%. LOQ 0.1 nmol/L for vitamin D3 and D2 and 0.2 nmol/L for 25OHD2 and 25OHD3. Vitamin D2 and 25OHD2 were undetectable in nearly all samples. 
	43

	Streym 2016 (365)
	Cohort study
	Denmark
	Healthy women 24-41 years, normal uncomplicated pregnancy, Caucasian, 54-79% used vitamin D supplements (5-10 ug/d).
	Healthy infants.
	Collection of transitional and mature milk at 2 weeks, 4, 9 months pp, fore- and hindmilk, manually expressed, during winter and summer. Stored at 4 and then -80°C until analysis. 
	Vitamin D2, D2, 25OHD2 and 25OHD3 were measured with LC-MS/MS, after saponification and extraction. CVs ≤8%. LOD 0.2 nmol/L. Samples with concentrations below LOD were assigned a value of 0.14 nmol/L. Vitamin D2 and 25OHD2 were detectable only in 1 and 5 samples respectively. Vitamin D concentrations were below detection in 40% of the milk samples.
	107

	Takeuchi 1989 (351)
	Controlled trial
	Japan
	Healthy women, assigned to daily vitamin D2 supplement (1200 IU/d) or none for 4 weeks, starting at 1 week pp.
	Term infants.
	Collection of milk at 1 and 5 week pp, expressed manually, entire breast, in the morning, before suckling, during winter. Stored at -20°C until analysis. 
	Vitamin D2, vitamin D3, 25OHD2, 25OHD3 were measured with HPLC. Method described in (366). The values below detection were attributed a value of 0. 
	50

	Tsugawa 2021 (367)
	Cross-sectional study
	Japan
	Women, mean age 28-30±4 y, from 3 regions in Japan, in 1989 and 2016-2017.
	
	Collection of mid- and hindmilk in summer and winter, with manual expression. Stored at -80°C until analysis.
	Vitamin D2, D3, 25OHD2 and 25OHD3 were measured with LC-MS/MS. LOD was 0.001 nmol/L. Undetectables (5-82%) were attributed half the LOD.

	162

	Van Zoeren-Grobben 1987 (367,368)
	Cross-sectional study
	Netherlands
	Healthy women, no medication, no vitamin supplements
	Term infants, breastfed for 1-8 months.
	Collection of mature milk 1-8 months pp, expressed with hand pump. Stored at -20°C until analysis. 
	25OHD was measured in the lipid extract (where there is ≥75% of the vitamin D ARA of milk) with HPLC and CPBA. Method described in (369).
	8

	Wagner 2006 (370)
	Randomized controlled trial
	USA
	Women, mean age 28-30±3-6 years, no diabetes, no hypertension, no parathyroid disease, no uncontrolled thyroid disease, 67-89% White, 11% African American, 0-22% Hispanic, parity 1-6, met dietary recommended intakes for protein, fat, carbohydrate, calcium, phosphorus, magnesium and vitamin D, randomized to 400 (n=10) or 6400 (n=9) IU/d vitamin D3 for 6 months (from 1 to 7 months pp).
	Infants maximum 1 month old at baseline, mean birth weight 3.4-6±0.3-4 kg, mean GA 39±1 weeks.
	Collection of mature milk at 1 (baseline), 2, 3, 4, 5, 6, 7 months pp. 
	Vitamin D3 and 25OHD3 was measured with HPLC and CBPA and converted to ARA. Method described in (327,339,340).
	19

	Wall 2016 (329)
	Randomized controlled trial
	New Zealand
	Women, mean age 27-29±6 years, European 12-23%, Maori 23-25%, Pacific 34-47%, Other 16-20%, randomized to 0 (n=24), 1000 (n=28), 2000 (n=23) IU/d vitamin D3 for 2 months (from 2 weeks to 2 months pp).
	Infants, GA 38-40 weeks, duration of exclusive breastfeed 4-12 weeks.
	Collection of mature milk at 2 weeks (baseline) and 2 months (endline) pp, expressed manually or with pump, 2h since last feeding, in the morning, one full breast. Stored at -80°C until analysis. 
	Vitamin D2, D3, 25OHD2, 25OHD3 were measured with LC-MS/MS. Limit of detection was 10 pg/mL. Method described in (327). Calibration curves were constructed. Linearity close to 1.00. Inter- and intra-assay CV were ≤12%. LOD was 10 pg/mL. ARA was calculated. The concentrations in vitamin D2 and 25OHD2 were below detection.
	75

	Wang 2020 (371)
	Case-control study
	Taiwan
	 
	Infants 2-4 months old, exclusively breastfed, with atopic dermatitis (n=45) or healthy controls (n=45).
	Collection of milk, expressed by hand, after morning feed, 8-11 AM. Stored at -80°C until analysis. 
	25OHD3 was measured with UPLC-TQ/MS. Mentioned standards. 
	90

	Weisman 1982 (372)
	Cross-sectional study
	Israel
	Women, not receiving vitamin D supplement or drugs that may affect vitamin D metabolism.
	 
	Collection of milk 3-21 d pp, expressed manually or with breast pump. Stored at -20°C until analysis. 
	25OHD was measured with CPBA and 25OHD3 was also measured with UV-HPLC. With internal standards, recoveries were 59-69%.
	36

	Yuvaci 2020 (373)
	Cross-sectional study
	Turkey
	Women, 18-40 years old, married, with a planned/desired live single pregnancy, BMI 20-30, parity ≤2, a minimum of 8 years of education, medium-high income levels, non-smoking, Turkish-speaking, taking vitamin D at the level recommended by the Ministry of Health, no psychiatric disorders, no chronic diseases, no drugs, no alcohol use.
	Infants, 4-6 weeks old, exclusively breastfed.
	Collection of mature milk 4-6 weeks pp. Samples were centrifuged and serum was stored frozen until analysis.
	25OHD3 was measured in centrifuged milk serum with IDS-iSYS Multi-Discipline Autmated System (serial number B0509, made in France), using automated chemiluminescence immunoassay (CLIA), intended for serum, plasma, urine or saliva. The range of quantification was 7-125 ng/mL and values <7 ng/mL were considered non-detectable.
	75


 Note : Studies in blue, indicate where there were samples with non-detectable levels.
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