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SUMMARY TABLES
Summary Table 1. Infant/child anemia and iron status
	First author

Year
Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Ziegler, EE. 

2009.
	RCT, blinded
	Iron supplements

I-group:

Multimicronutrient supplements (FeSO4, Vit. A, Vit. D, Vit. C). Dose: 7 mg/d of Fe during 4.5 months (1-5.5 months of age)

C-group: 

Same supplement but without iron.
	59 (30+29)
	Primary outcome: Plasma Ft at 9 months
	No significant difference in plasma Ft at 9 months: 

Mean (SD)  in I- and C-groups was 57 (44) and 43 (28) µg/L, respectively. Significantly higher plasma Ft in I-group at 5.5 months (118  µg/L) compared with C-group (64 µg/L), p=0.004. No difference in Hb at any time point.
	Medium (B)
	Despite randomization, significant difference between groups in infant weight at baseline.

	Yurdakök, K. 

2004. 16


	RCT, Unblinded
	Daily or weekly iron supplements

I-group: 

FeSO4 drops daily (1 mg/kg/d) or weekly (7 mg/kg/week) during 3 months (4-7 mo of age). 

C-group:

No iron supplements
	53  (16+18+19)
	Primary outcome: Hb at 7 months
	No significant group differences in iron status at 7 months. Mean (SD) Hb in daily, weekly and control groups: 114 (5), 116 (5) and 112 (7) g/L. 
	Medium (B)
	

	Zhou, SJ. 

2007.
	RCT, blinded
	Iron supplements

I-group: FeSO4 supplements (20 mg Fe/d) from gestation week 20 until delivery.

C-group: Placebo
	336 (173+163) at 6 months, 

213 (103+110) at 4 years.
	Child iron status at 6 months and 4 years of age.
	No significant group difference in Hb or Ft at 6 months or 4 years. Mean (SD) Ft at 6 months in I and C-group: 32 (2) and 31 (2) µg/L.
	Strong (A)
	

	Friel, JK. 

2003.
	RCT, blinded
	Iron supplements

I-group: FeSO4 drops (7.5 mg Fe/d) during 5 months (1-6 months of age)

C-group: Placebo
	51 (30+21) at 6 months
	Iron status at 6 months
	Significantly higher Hb in I-group at 6 months: 124 (9) compared with C-group: 116 (7) g/L.

No significant difference in iron status at 12 months.
	Medium (B)
	No power analysis, high attrition. Background data not presented.

	Domellöf, M. 

2001.
	RCT, blinded
	Iron supplements

I-group: FeSO4 drops (1 mg/kg/d) during 3 months (6-9 mo of age), or during 5 months (4-9 mo of age).

C-group: Placebo
	214, of which 96 Swedish (35+30+30)
	Hb at 9 months
	Higher Hb at 9 months in I-groups (significant for 5 months intervention): Mean (SD) Hb at 9 months in Swedish infants: 121 (6), 117 (7) and 114 (7) g/L in 5 months Fe, 3 months Fe and Placebo, respectively.
	Strong (A)
	

	Hernell, O. 

2002 .18

  
	RCT, blinded
	Iron-fortified formula

I-group:

Three groups with 2 mg Fe/L formula (one with added lactoferrin, and one with added nucleotides) during 5 months (1-6 mo of age)

C-group:

 One group (n=11) with 4 mg Fe/L formula

R-group: Reference group with breast-fed infants (n=16)
	59 (12+10+10+11 in formula groups and 16 in breast-fed group)
	Iron status at 6 months
	No significant differences in iron status at 6 months. Mean (SD) Hb at 6 months: 114-117g/L  (6-9) in 2 mg groups, 111 (5) in 4 mg group and 116 (7) in breast-fed group.
	Medium (B)
	

	Heath, ALM. 

2002. 
	Prospective cohort
	Dietary iron intake
	74
	Prevalence of iron deficiency anemia (IDA), defined as Hb < 110 g/L and MCV < 77 fL.
	Prevalence of IDA was 7% at 9 - 18 months and 0% at 24 months.  Mean  Fe intake was 7.0, 4.3, 4.9 and 4.6  mg/kg/d at 9, 12, 18 and 24 months, respectively. 
	Medium (B)
	Correlation between iron intake and iron status was not reported.

	Gunnarsson, BS. 2004.19

 
	Prospective cohort
	Dietary iron intake and cow’s milk intake
	94
	Iron status
	27% had low s-Ft (< 12 µg/L), 9% had iron deficiency (low Ft and MCV < 74 fL); 1% (n=1) had iron deficiency anemia (ID + Hb < 105). Mean (SD) iron intake was 7.5 (4.2) mg/d. No significant correlation between iron intake and iron status. 
	Strong (A)
	


Summary Table 2. Iron status of fertile women.

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Navas-Carretero, S.

2009.21


	Randomized, crossover, dietary intervention
	Red meat

Oily fish
	25
	Iron status
	No significant differences in iron status due to dietary intervention.

Non-significant increase of Ft and decrease of sTfR in red meat group.

Non-significant decrease of Ft and increase of sTfR in oily fish group
	Medium (B)
	Small population

Short intervention period


Summary Table 3. Pregnancy anemia.

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Milman, N.

2005.
	Intervention.

Randomized, double-blind, intention-to-treat
	Ferrous fumarate. Four different doses: 20 mg, 40 mg, 60 mg or 80 mg Fe per day
	427 divided into four groups
	ID or IDA
	Frequency of ID was significantly higher in the 20 mg Fe group at 32 (50%) and 39 weeks (29.9%), compared to the 40 mg (26% and 11.1%), the 60 mg (16.9% and 10%) and the 80 mg (13.2% and 9%) groups.

No differences at baseline or 8 weeks post partum.
	Medium (B)
	Conclusion: 40 mg ferrous iron/day from 18 weeks of gestation appears adequate to prevent ID in 90% and IDA in 95% of healthy pregnant women without recognizable side effects.

	Makrides, M.

2003.
	Randomized, double-blind, placebo-controlled
	Ferrous sulphate tablets (50 mg Fe/d) or placebo from week 20 of gestation
	430

216 in iron group, 214 in placebo group
	Incidence of maternal IDA at delivery, and maternal iron status 6 months post partum,
	At delivery:

3% IDA in iron group, 11% in placebo group.

RR = 0.28 (95%CI: 0.12-0.68; P<0.005)

35% ID in iron group, 58% in placebo group.

 RR = 0.60 (95%CI: 0.48-0.76; P<0.001)

At 6 months post partum: 16% ID in iron group, 29% in placebo group.

RR = 0.57 (95%CI: 0.38-0.84;  P<0.005). No difference in IDA.
	Strong (A)
	Routine supplementation of well-nourished pregnant women with 20 mg Fe/d from 20 weeks of gestation is highly effective at preventing ID and IDA.

	Sandstad, B.

2003. 27


	Intervention, RCT
	Advice only, according to recommendations based on s-Ft before 15 weeks of gestation, or Advice + iron supplement as iron sulfate or iron fumarate + heme iron
	325/312
	Iron status/ID/IDA at 6 weeks postpartum
	No difference between Group I and II 6 weeks postpartum.

Group IIa significantly higher s-Ft than Group IIb (p<0.05).

Significantly larger increase in s-Ft from early pregnancy to 6 weeks postpartum for Group IIa compared to IIb (p<0.04)
	Medium (B)
	

	Milman, N.

2006
	Double-blind, dose-response
	Ferrous fumarate
	302
	Body iron and ID/IDA at 32 and 39 weeks of gestation, and at 8 weeks postpartum
	Stratification according to s-Ft at inclusion. At 32 weeks women with Ft <=30 µg /L had ID frequency of 54.1 – 29.7 – 24.4 – 20.6% in the 20, 40, 60 and 80 mg Fe/d groups (p<0.001). Women with s-Ft between 30 and 70 µg /L had ID frequencies of 20.0 – 13.9 – 5.7 – 5.1% in the four iron groups (P<0.001). Women with s-Ft>70 µg /L at inclusion had no ID. The frequency of IDA was low and none of the women with s-Ft>30 µg/L had IDA
	Medium (B)
	

	Cogswell, ME.

2003. 29


	RCT
	Ferrous sulfate
	275
	Anemia at 28 weeks
	At 28 weeks of gestation, no differences between iron and placebo with regard to the proportion of women with anemia, low iron stores, or IDA.

After adjustment for pre-pregnant weight and log initial Ft the prevalence of absent iron stores and IDA was significantly lower in the iron group compared to placebo.
	Medium (B)
	


Summary Table 4. Physical performance.

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	McClung, JP.

2009.
	RCT

Double-blind, placebo-controlled
	Iron supplement

100 mg Fe(II)-sulphate = 15 mg Fe per day.
	Placebo N=85

Iron N=86
	2-mile run time at end of basic combat training (BCT)
	Subjects with IDA at baseline and supplemented with iron had a mean 2-mile run time 110 seconds faster than IDA + placebo (1081 ± 125 s vs. 1191 ± 96 s; P < 0.001) at the end of BCT. This effect was not seen in iron normal or ID subjects.


	Medium (B)
	The study lacks actual measures of dietary iron intake


Summary Table 5. Cognitive, psychomotor and behavioural outcomes

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Friel, JK.

2003. 
	RCT, blinded
	Iron supplement
	46 (26+20)
	Primary outcome:  Neurodevelopment at 12-18 months of age.
	No significant difference in MDI or visual acuity: Mean (SD) PDI 108 (8) vs 108 (10). Higher PDI in iron group: Mean (SD) 100 (12) vs 93 (9).
	Medium (B)
	No power analysis, high attrition.

	Zhou, SJ.

2006. 
	RCT, blinded
	Iron supplements
	302 (153+149)
	Primary:                                                                                                                                                             IQ, using Stanford-Binet Intelligence Scale. 

Secondary:  Behaviour assessed by SDQ.
	No significant difference in IQ: Mean (SD) 109 (11) in both groups. No significant difference in total behaviour score but increased proportion of abnormal behaviour scores in iron group (16% vs 8%, p=0,037)
	Strong (A)
	

	Parsons, AG

2008.
	RCT, blinded
	Iron supplements
	245 (132+113)
	                                                                                                                                                      Child behaviour assessed by the Strengths and Difficulties Questionnaire (SDQ).
	No significant difference in overall behaviour scores. Proportion of abnormal total scores 11 vs 13% (parent-rated) and 8 vs 10% (teacher rated) in Fe and Placebo groups.
	Strong (A)
	

	Szajewska, H.

2010.
	Meta-analysis
	Iron supplements
	3 trials, total n=561
	Cognitive and psychomotor development in children
	Fe supplemented groups had significantly higher PDI (weighted mean difference 4.21 [2.31-6.12]). No significant effect on MDI (weighted mean difference 1.66 [-0.14-3.47). 
	Medium (B)
	

	Falkingham, M.

2010.
	Meta-analysis
	Iron supplements
	Intelligence: 6 trials (n=2365). Attention: 3 trials (n=179). Memory: 5 trials (n=255). Psychomotor: 5 trials (n=255). Scholastic aptitude: 4 trials (n=1824)
	Cognitive functions
	Significant positive effect on attention/concentration: Standard mean difference 0.59 (0.29-0,90).

No significant effect on Intelligence, Memory, Psychomotor or Scholastic ability.
	Strong (A)
	

	Lozoff, B

2012.108


	RCT, blinded
	Iron fortified formula
	473 (244+229)
	 Cognitive performance at 10 years
	No significant overall effect on IQ: 91.5 vs 93.3 (p=0.06). Significantly lower spatial memory and visual motor integration in high Fe group.
	Medium (B)
	High attrition. No power analysis.


Summary Table 6. Fetal and child growth

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Pena-Rosas, JP.

2009.34


	Meta-analysis
	Iron supplements
	Birth weight: 10 trials (n=5956). LBW: 9 trials (n=6275).
	Birth weight or proportion LBW
	No significant effect on Birth weight: Mean difference 36 g (-5 – 77). 

No significant effect on LBW: Effect size 0.79 (0.61 – 1.03). 
	Strong (A)
	

	Baker, PN

2009.
	Prospective cohort
	Iron intake (diet + supplements)
	N=500, of which 290 provided dietary data
	SGA (< 10th percentile), preterm birth
	Median (IQR) total Fe intake: 10.8 (8.1-15.3) mg/d . Total Fe intake (diet + supplements) was not significantly associated with SGA or preterm birth.
	Medium (B)
	

	Ramakrishnan, U.

2009.
	Meta-analysis
	Iron interventions (mainly supplements)
	27 trials of which 2 in North America and 3 in Europe.
	Change in weight, height and weight-for-height during intervention
	No significant effect on change in weight (WMD 0.07 [-0.17-0.30]), height (WMD -0.01 [-0.17-0.15]) or weight-for-height (WMD -0.02 [-0.15-0.12]) 
	Strong (A)
	

	Dewey, KG.

2002.9

 
	RCT, blinded
	Iron supplements
	214, of which 96 Swedish (35+30+30)
	Change in weight, height and head circumference during intervention
	In Swedish infants, there was a significant, negative effect of iron supplementation on length gain (4.00± 0.21 vs 4.68 ± 0.19 cm from 6-9 months) and head circumference gain (3.56 ± 0.09 vs 3.88 ± 0.08 cm from 4-9 months).
	Strong (A)
	


Summary Table 7. Hypertension and cardiovascular disease.

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Lee, DH.

2005.51


	Epidemiological, Cohort,

Prospective
	Quartiles of intake:Heme Fe, Non-heme Fe, and last quartile divided into 2 groups (gave groups 1-5). And all stratified for alcohol g/d: 0 and 1-9 drinks together vs > 10 drinks and in sensitivity analysis > 30 


	34 492 of which 1767 were dead because of CVD
	Cause of death with international Classification of Disease: IHD (codes 410-414 or 429.2 in the 9th revision, or I20-I29 or I51.6 in the 10th revision), stroke (codes 430-438 in the 9th revision, or I60-I69 in the 10th revision) and all CVD (codes 390-459 in the 9th revision or I00-I99 in the 10th revision)
	Intake of both Heme and Non-heme iron  significantly increased RR for CVD.

At an alcohol intake  ≥ 10  g/d RR for Heme iron group 5 vs group 1was

 2.47 (CI: 1.1 - 5.55) Ptrend = 0.04. 

For non-heme iron there were no significant differences between groups.

At an alcohol intake  ≥ 30 g/d: Heme iron group 1 vs group 3:  RR = 2.62 (CI: 1.03 - 6.67).

Group 1 vs group 4: RR = 3.11 (CI: 1.02-9.44).

Group 1 vs group 5: RR = 4.11 (CI: 1.14-14.87)

Ptrend = 0.02   For non-heme iron there were no significant differences between groups.


	Medium (B)
	

	Belfort, MB.

2008.
	Epidemiological, Cohort,

Prospective
	Iron intake of mother in 1st and 2nd trimester in pregnancy – supplement, diet and total iron.


	Fe intake: 1st tri-mester  N=1098, 2nd trimester  N = 1034
	Blood pressure of child at 3 years of age 
	Almost no effect.

Multivariable model showed 1st trimester intake positively associated with change in SBP 0.4 mmHg (95% CI: 0.1 - 0.7) Low Fe intake in 1st or 2nd trimester defined as < 27 mg/d had no significant effect on BP.
	Medium (B)
	

	Brion, MJA.

2008.
	Epidemiological, Cohort,

Prospective
	Iron supplement intake of mother  in 1st and 2nd trimester, or at 18 week and at 32 week to relate to 3rd trimester. Iron intake in diet at 32 week related to current diet.
	Maternal Fe intake and BP:

N = 7130 included  N = 5406 adjusted for all confounders.

Maternal Fe supplement intake and BP:

N = 7484 included 

N = 5427 adjusted for all confounders. Maternal Hemoglobin and child BP: n=1255.

 
	Blood pressure of child at 7 years of age
	Almost no effect, and none of total Fe intake when adjusted for all confounders.

Fe supplement use at any trimester adjusted for all confounders: SBP -0.63 mmHG (95%  CI: -1.09-(-0.17)). 

Anemia in early pregnancy was associated with lower SBP (n=446):

 -5.24 mmHG  (95% CI: -9.84 - (-0.65)).
	Medium (B)
	

	Galan, P.

2010.49


	Epidemiological, Cohort,

Prospective


	Dietary iron

Fe total, heme, non-heme. (Also info for a number of dietary factors; PA etc) (Also Fe status, Hb, Ft)
	N = 2895 at baseline  (except for serum Ft N = 2473).

 (Analysis of incidental risk of hypertension tested for 1636, as hypertension at baseline was excluded).
	Blood pressure, Hypertension 
	Changes in SBP: significant p for trend for neg association as tertiles of non-hem intake and SBP  (Table 2); Lower non hem intake sign ass to hypertension in all models: T3 of non-hem intake OR 0.63 (95%CI:0.41-0.96) 
	Medium (B)
	

	Tzoulaki, I.

2008.50


	Cross sectional
	Dietary and supplemental iron in 40-59 years olds.
	4680
	Blood pressure
	Negative association between SBP and total Fe intake (-2.06 mmHg) or non-hem iron intake (-2.17 mmHg), and between DBP and total iron intake (-1.07) or non-hem iron intake (-1.13).

  
	Medium (B)
	


Summary Table 8.  Diabetes mellitus

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Lee, DH.

2004.
	Epidemiologic, Prospective study
	Dietary Fe (hem, non-hem) and supplemental Fe. Subdivided in

quintiles of intake. Also stratified by alcohol consumption (0 g/d, 1 - 14 g/d, > 15g/d)
	N = 35698

Response rates at 4 follow-ups:

91% (1987), 89% (1989), 86% (1989), and 79% (1997)
	Type2 diabetes within 11 years from baseline
	Dietary non-heme associated negatively with T2DM in non-drinkers: 

Q4  RR = 0.72 (CI: 0.57 - 0.92)

Q5 RR = 0.67 (CI: 0.5 - 0.89). 

Dietary heme associated positively with T2DM Q5 RR=1.28 (95%CI: 1.04 – 1.58) across quintiles, and even stronger for alcohol users (15 g/d):

 Q5 RR = 4.42 (CI: 1.37 - 14.25). Use of supplemental Fe (≥ 30 mg/d) combined with alcohol consumption (≥ 15 g/d): RR = 3.03

(CI: 1.29 - 7.12)
	Medium (B)
	

	Jiang, R.

2004.54


	Prospective, nested case-control
	Dietary and supplemental iron
	698/716 cases/

controls
	Type 2 diabetes
	Baseline ferritin concentration was significantly higher in cases (109 ng/mL) compared to controls (71.5 ng/mL). P<0.001

The ratio of transferrin receptor to ferritin was significantly lower in cases (102) compared to controls (141).

Relative Risk of T2DM was 3.20 for highest  ferritin quintile compared to lowest, and 2.59 for lowest transferrin receptor/ferritin ratio compared to highest. These figures reduced to RR = 2.61 and RR = 2.40, respectively, when adjusted for all confounders
	Medium (B)
	

	Qui, C.

2011.56


	Prospective cohort
	Dietary iron
	3158
	Gestational diabetes (GDM)
	The relative risk of GDM increased with increasing heme iron intake (RR=2.15 comparing 4th quartile with 1st quartile; RR= 3.31 comparing upper decile with 1st quartile).

Non-heme iron intake was inversely, but not statistically significant, associated with GDM risk (RR=0.61 comparing 4th quartile with 1st quartile).
	Medium (B)
	It is unclear whether supplemental iron is included in total iron intake

	Rajpathak, S.

2006.52


	Prospective cohort
	Dietary and supplemental iron
	85031
	Type 2 diabetes
	No association between total, dietary, supplemental, or non-heme iron intake and risk of type 2 diabetes.

Heme iron intake was positively associated with risk. RR=1.28 (95%CI: 1.14-1.45) comparing 5th quintile with 1st quintile (Ptrend < 0.0001). Comparing women who consumed > 2.24 mg/day with those with intake <0.75 mg/d gave RR=1.52 (95%CI: 1.22-1.88).
	Strong (A)
	

	Jiang, R.

2004B.53


	Prospective cohort
	Dietary and supplemental iron
	38394
	Type 2 diabetes
	When comparing 5th with 1st quintile, total heme iron intake (RR = 1.28; 95%CI: 1.02-1.61), and heme iron from red meat (RR = 1.63; 95%CI: 1.26-2.10) was associated with increased risk of type 2 diabetes. Total iron or heme iron from other sources than red meat was not associated with risk of type 2 diabetes.
	Medium (B)
	


Summary Table 9. Cancer

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Lee, DH.

2004. 
	Epidemiological.

Prospective cohort
	Supplemental iron
	34708
	Proximal or distal colon cancer
	Multivariate RR of incident Proximal colon cancer: Not significantly different from 1.0

Multivariate RR of incident Distal colon cancer:

1.79 (0.94-3.43) Ptrend = 0.08, at > 50 mg iron/day.

For intake of fermentable substrates above median RR = 3.78 (1.86-7.68) Ptrend < 0.01 at > 50 mg iron/day 
	Medium (B)
	Despite the significant trend, only nine cases were included in the top category > 50 mg/day supplemental iron, and this finding could have arisen by chance

	Chan, AT.

2005.
	Epidemiological.

Prospective, nested case-control
	Iron intake
	1054
	Colorectal adenoma
	No statistically significant relationship between iron and risk of colorectal adenoma in women.

Multivariate adjusted RR:

HFE genotype: 1.08

Total iron intake: 1.04

Heme iron intake: 1.13

Red meat intake: 1.57

Plasma iron: 1.01

Plasma transferrin:  1.03

Transferrin saturation: 0.96

Ft: 0.97

Soluble transferrin receptor: 1.12

Transferrin receptor/Ft: 0.98


	Medium (B)
	

	Lee, DH.

2005.
	Cohort
	Dietary hem
	34708
	Lung cancer
	Dietary heme was positively associated with lung cancer when subjects were stratified by vit.C supplement intake. RR increased with increasing dietary hem and increasing with vit.C supplement intake.

For heme intake  ≥ 2.44 mg/day and vit.C > 500 mg/day RR = 3.77 (95%CI: 0.99-14.35)

For heme  ≥ 2.44 and vit.C > 700 mg/day RR = 8.97 (95%CI: 1.29-62.51)

Among current or ex-smokers respective figures are: RR = 6.61 (1.54 - 28.38) and RR = 20.38 (2.50 -165.9)
	Medium (B)
	

	Zhou, W.

2005.
	Case-control, retrospective
	Dietary iron: 13 mg/day cases and controls.

Heme iron: 0.9 mg/day cases; 1.0 mg/day controls.

Total iron (including supplement) 16 mg/day cases; 15 mg/day controls.
	923 cases,

1125 controls
	Lung cancer
	Quintiles, multi-variate model, after energy-residual adjustment.

 OR: 1.00; 

1.05 (0.74 - 1.50); 1.22 (0.85 - 1.74); 1.37 (0.94 - 1.99); 1.95 (1.33- 2.16); Ptrend = 0.0002

Joint effect of dietary iron and zinc. Comparison of tertiles, energy-adjusted: Lowest iron (< 11.70 mg/day)/highest zinc (> 11.69 mg/day)  OR = 1.00; 

Highest iron (> 14.32 mg/day)/lowest zinc (< 9.70 mg/day)  OR = 2.01 (0.96-4.20); Ptrend < 0.0001

Increased risk of lung cancer conferred by dietary iron was the result of non-heme iron intake. Heme iron intake was associated with decreased risk. OR(non-heme) = 1.49 (1.04-2.14), Ptrend = 0.007; OR(heme)= 0.39 (0.28-0.56), Ptrend < 0.0001 for highest vs. Lowest quintile
	Medium (B)
	

	Bunin, GR.

2005.
	Case-control
	Diet

Multivitamin supplements (vit. A, C, E, folic acid, selenium, iron,  calcium)
	N=315 case/control pairs
	Medulloblastoma (MB) or primitive neuroectodermal tumors (PNET)
	Total iron intake (diet + supplement) in periconception period significantly reduced risk of MB/PNET. Adjusted OR = 0.5 (95% CI: 0.3 - 0.9) Ptrend = 0.008 for highest quartile vs lowest
	Medium (B)
	“...the lack of internal consistency between the findings for supplement use, intake from foods, and intake from foods and supplements combined, and recent findings on deficiencies of FFQ, decrease our confidence in their validity”.

	Ferrucci, LM.

2009.
	Cohort
	Dietary iron
	52158
	Breast cancer
	Dietary iron but not total iron or supplement was positively associated with breast cancer in a dose depended manner.

Energy-adjusted HR=1.25 (95%CI: 1.02-1.52) Q5 vs Q1 Ptrend=0.03
	Medium (B)
	

	Corley, DA.

2008.
	Epidemiologic, Nested Case Control


	Total and dietary iron intake


	319  = cases, 313 = Controls,

312 = GERD
	Diagnosed Barrett’s syndrome
	Intake of total Fe: No associations.

Intake of dietary Fe: highest Quartile compared to lowest OR = 0.37 (95%CI: 0.17-0.80) Barrett vs control.
	Medium (B)

Limited or no conclusion for evidence in favour of an association between iron intake and Barrett’s syndrome
	Barrett’s syndrome was found to associate with lower rather than higher iron intake in this study. Which is opposite to former results and hypothesis


Summary Table 10. Rheumatoid arthritis

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Benito-Garcia, E.

2007.
	Epidemiologic, Prospective cohort study
	Quintiles of intake of:

Total protein,

Animal protein, Vegetable protein,  Total Fe, Dietary Fe, Supplemental Fe, Heme-Fe
	N = 82 063


	RA within 22 years from baseline (1980 – 2002)
	Iron was not associated with RA in this cohort. Total Fe intake RR = 1.04 (95% CI: 0.77 - 1.41) Ptrend = 0.82
	Medium (B)
	


Summary Table 11. Gastrointestinal side effects in pregnancy
	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Gill et al. 2009.73


	Intervention within a prospecitive cohort
	Discontinue iron-containing supplement (27-60 mg/d); giving other supplements (varying)


	N =97


	Self report of symptom, questionnaire: pregnancy unique quantification of emesis and vomiting (PUQE scores), and well being score
	65%or 63 women reported feeling better and this was verified with PUQE scores and well being scores.


	Low
	

	Milman et al. 2006. 
	Randomized study
	Iron supplements: 20 – 40 – 60 – 80 mg of ferrous iron daily
	N = 104
	Gastrointestinal symptoms
	Little difference in outcome between groups. But two (constipation and black feces) of 15 GI symptoms fore frequent among those taking 80 mg/d
	Low
	


Summary Table 12. Hypospadias

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	North et al. 2000. 
	Nested case control in a Prospective cohort
	Mothers diet. Omnivores vs vegetarian, Iron intake, supplemental
	N=7928total/51 hypospadias cases.  Iron intake and diet analyzed in n=6071-6228
	Hypospadias
	Ominvores with iron supplement intake had increased risk of hypospadias than omnivores without such intake. Higher risks though seen when mother had  influenza early in pregnancy and also for vegetarians. 
	Low
	


Summary Table 13. Copper and zinc absorption

	First author

Year

Study name
	Study design
	Exposure
	Number of participants 
	Outcome
	Effect
	Strength  of evidence

(strong, medium low)
	Comments

	Domellöf, M.

2009. 
	RCT, blinded
	Iron supplements

I: FeSO4 drops (1 mg/kg/d)

C: Placebo
	25
	Zinc and copper absorption from breast milk.
	No significant difference in zinc or copper absorption between groups.
	Strong (A)
	

	Harvey, LJ.

2007.
	RCT, blinded
	Iron supplements

I: FeSO4 supplements 100 mg daily during 5 months (from gestational week 16 until delivery)

C: Placebo
	13 (6+7)
	Zinc status (EZP) and zinc absorption from a test meal.
	No significant difference in plasma zinc, zinc status (EZP), urinary Zn excretion or fractional zinc absorption. 
	Strong (A)
	

	Troost, FJ.

2003.
	Intervention study
	Iron supplements

I: Single dose of 100 or 400 mg Fe as ferrous gluconate

C: Placebo
	11
	Zinc and copper absorption
	Lower Zn absorption after Fe administration (23±6% (100 mg) and 26±14% (400 mg) vs 44±22% (Placebo), P < 0.05). No difference in Cu absorption.
	Strong (A)
	


Evidence Table 1 (Studies presented in Summary table 1). Infant/child anemia and iron status

	First author, Year, Country
	Study design 


	Population, 

subject characteristics

	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation 
	No of subjects analysed
	Intervention

 
	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Ziegler,  2009, USA
	RCT, blinded
	Healthy, term, exclusively breast-fed at 1 mo, intending to breast feed until 5.5 mo.
	Primary outcome: Plasma Ft at 9 months
	Iron supplements
	3.5 months after end of intervention
	Supplement compliance was measured. Feeding questionnaire on breast feeding, formula and complementary food consumption.
	59 (30+29)
	I: Multi-micronutrient supplements (FeSO4, Vit. A, Vit. D, Vit. C). Dose: 7 mg/d of Fe during 4.5 months (1-5.5 months of age)

C: Same supplement but without iron.
	From baseline at 1 month to primary outcome at 9 months, 21% attrition.
	No significant difference in plasma Ft at 9 months: 

Mean (SD)  in I- and C-groups was 57 (44) and 43 (28) µg/L, respectively. Significantly higher plasma Ft in I-group at 5.5 months (118  µg/L) compared with C-group (64 µg/L), p=0.004. No difference in Hb at any time point.
	Current weight and baseline Ft.
	B

Despite randomization, significant difference between groups in infant weight at baseline.

	Yurdakök,  2004, Turkey
	RCT, Unblinded
	Inclusion: Healthy, term, infants, exclusively breast-fed at 4 months, intending not to start complementary feeding until 6  months, having  no ID at 4 months.
	Primary outcome: Hb at 7 months
	Daily or weekly iron supplement
	At end of intervention. 
	ND
	53 

(16 + 18 + 19)
	I-group: 

FeSO4 drops daily (1 mg/kg/d) or weekly (7 mg/kg/week) during 3 months (4-7 mo of age). 

C-group: No iron  supplements
	15% attrition to 7 months. 67% of those randomized were analyzed for main outcome. 
	No significant group differences in iron status at 7 months. Mean (SD) Hb daily, weekly and control groups: 114 (5), 116 (5) and 112 (7) g/L. 
	ND
	B



	Zhou, 2007, Australia
	RCT, blinded
	Non-anemic pregnant women
	 Child iron status at 6 months and 4 years. 
	Iron supplement
	6 months and 4 years after end of intervention
	Validated FFQ
	336 (173 + 163) at 6 months, 213 (103 + 110) at 4 years.
	I-group: FeSO4 supplements (20 mg Fe/d) from gestation week 20 until delivery.

C-group: Placebo
	22% attrition from randomization to 6 months follow-up. 50% attrition to 4 years.
	No significant group difference in Hb or Ft at 6 months or 4 years. Mean (SD) Ft at 6 months in I and C-group: 32 (2) and 31 (2) µg/L.
	ND
	A

	Friel, 2003, Canada
	RCT, blinded
	Healthy, term infants breast-fed at 1 month, intending to mostly breast-feed until 4 months.
	Iron status at 6 months
	Iron supplement
	0-6 months after end of intervention
	ND
	51 (30 + 21) at 6 months
	I-group: FeSO4 drops (7.5 mg Fe/d) during 5 months (1-6 months of age)

C-group: Placebo
	34% attrition to 6 months and 43% to 12 months.
	Significantly higher Hb in I-group at 6 months: 124 (9) compared with C-group: 116 (7) g/L.

No significant difference in iron status at 12 months.
	ND
	B

No power analysis, high attrition. Background data not presented.

	 Domellöf, 2001, Sweden and Honduras
	RCT, blinded
	Healthy, term infants exclusively breast-fed at 4 months, intending to breast-feed to 9 months.
	Hb at 9 months
	Iron supplement
	At end of intervention.
	3-day food diaries
	214, of which 96 Swedish (35+30+30)
	I-group: FeSO4 drops (1 mg/kg/d) during 3 months (6-9 mo of age), or during 5 months (4-9 mo of age).

C-group: Placebo
	19% attrition (exclusions and dropouts)
	Higher Hb at 9 months in I-groups (significant for 5 months intervention): Mean (SD) Hb at 9 months in Swedish infants: 121 (6), 117 (7) and 114 (7) g/L in 5 months Fe, 3 months Fe and Placebo, respectively.
	Study site, baseline iron status.
	A

	Hernell, 2001, Sweden
	RCT, blinded
	Healthy, term infants
	 Iron status at 6 months
	Iron-fortified formula
	At end of intervention
	ND
	59 (12 + 10 + 10 + 11) in formula groups and 16 in breast-fed group
	I-group:

Three groups with 2 mg Fe/L formula (one with added lactoferrin, and one with added nucleotides) during 5 months (1-6 mo of age)

C-group:

 One group (n=11) with 4 mg Fe/L formula

R-group: Reference group with breast-fed infants (n=16)
	ND
	No significant differences in iron status at 6 months. Mean (SD) Hb at 6 months: 114-117g/L  (6-9) in 2 mg groups, 111 (5) in 4 mg group and 116 (7) in breast-fed group.
	ND
	B

	Heath, 2002, New Zealand
	Prospective cohort
	Term, normal birth weight infants of healthy, caucasian mothers
	Prevalence of iron deficiency anemia (IDA), defined as Hb < 110 g/L and MCV < 77 fL.
	Dietary iron intake
	Exposure measured just before each outcome measurement 
	24 h diet records < 12 months of age. 3 day diet records at 12-24 months.
	74
	NA
	11% attrition. Dietary data at 24 months available for 52%.
	Prevalence of IDA was 7% at 9 - 18 months and 0% at 24 months.  Mean  Fe intake was 7.0, 4.3, 4.9 and 4.6  mg/kg/d at 9, 12, 18 and 24 months, respectively. 
	ND
	Correlation between iron intake and iron status was not reported.

	Gunnarsson,, 2004, Iceland
	Prospective cohort
	Random sample of 2-year-old children
	Iron status
	Dietary iron intake and cow’s milk intake
	About 1 month after exposure
	3-day diet records
	94
	NA
	Blood samples available for 76%
	27% had low ferritin (< 12 µg/L), 9% had iron deficiency (low Ft and MCV < 74 fL); 1% (n=1) had iron deficiency anemia (ID + Hb < 105 g/L). Mean (SD) iron intake was 7.5 (4.2) mg/d. No significant correlation between iron intake and iron status. 
	High intake of cow’s milk (> 500 mL/d) was associated with iron deficiency (50% vs 2%, p<0.001).


	A


Evidence table 2 (Studies presented in Summary table 2). Iron status of fertile women

	First author, Year, Country
	Study design 


	Population, 

subject characteristics

	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation
	No of subjects analysed
	Intervention

 
	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Navas-Carretero, 2009, Spain
	Randomized, crossover dietary intervention
	Women, low iron stores.

Inclusion: Menstruating, non-smoking, non-anemic (Hb>11 g/dL), low iron stores (Ft < 30 ng/mL), no iron supplements for 12 months, no chronic gastric or iron-metabolism related disease, no fish allergy, not vegetarian.

Age: 18-30 years

N=25
	Iron status parameters.

Hb, Hct, s-Ft, s-Fe, s-Tf, sTfR, Zn-PP/PP ratio
	Red meat

Oily fish
	8 weeks
	24 h dietary recall.

72 h detailed food intake report (monthly).

No internal validation
	N=25
	Red meat group N=12:

5 portions red meat, 1 portion lean fish, 2  portions  poultry, 2 eggs per week.

Oily fish group N=13:

2  portions salmon, 1  portion water packed tuna, 1  portion  sardines in olive oil, 1  portion lean fish, 1portion  red meat, 2  portions poultry, 2 eggs per week.
	ND
	No significant differences in iron status due to dietary intervention.

Non-significant increase of Ft and decrease of sTfR in red meat group.

Non-significant decrease of Ft and increase of sTfR in oily fish group.
	ND
	B

Small groups, short intervention period


Evidence table 3 (Studies presented in Summary table 3): Pregnancy anemia

	First author, Year, Country
	Study design 


	Population, subject characteristics 
	Outcome measures
	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation
	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments

	Milman

2005

Denmark


	Intervention.

Randomized, double-blind, intention-to-treat
	Female. Mean age 29-30

Inclusion: Healthy, Danish, Caucasian, >18 years, normal pregnancy, previous pregnancies and deliveries uncomplicated, initial visit at 17-18 weeks of gestation.

Exclusion: Treatment with iron or folic acid or vit.B12 tablets/injections, or salicylic acid prior to initial visit. Clinically significant vaginal hemorrhage prior to initial visit. Hb < 6 mmol/L (103 g/L) at initial visit. 

Dietary supplements containing  iron or folic acid or vit.B12 discontinued at inclusion
	ID and IDA
	Ferrous fumarate.
	Outcome assessed at 32 and 39 weeks of gestation, and at 8 weeks post partum
	No dietary assessment.

Fertile Danish women have median iron intake of 8.5-9.1 mg/day (ref.45). The majority is below RDA of 12-18 mg/day (ref.9)

41% of fertile Danish women use vitamin-mineral supplements with median iron content of 14 mg/day (ref.46)
	427 
	Four groups with 20-40-60-80 mg Fe from 18 weeks of gestation to 8 weeks post partum. No controls, no placebo.

N=30 excluded due to low compliance (<90% of prescribed tablets)
	Follow up period from 18 weeks of gestation to 8 weeks post partum.

Drop-outs: 

Between 18 and 32 weeks: 117.

Between 32 and 39 weeks: 19 + 4 with anemia + 22 with delivery before 39 weeks. Between 39 weeks and 8 weeks post partum: 96
	Frequency of ID was significantly higher in the 20 mg Fe group at 32 (50%) and 39 weeks (29.9%), compared to the 40 mg (26% and 11.1%), the 60 mg (16.9% and 10%) and the 80 mg (13.2% and 9%) groups.

No differences at baseline or 8 weeks post partum.
	ND
	B

The study does not actually measure dietary iron intake.

Conclusion: 40 mg ferrous iron/day from 18 weeks of gestation appears adequate to prevent ID in 90% and IDA in 95% of healthy pregnant women without recognizable side effects.

	Makrides 

2003

Australia


	Randomized, double-blind, placebo-controlled
	Setting: Women attending antenatal clinics at the Women’s & Children’s Hospital, Adelaide.

Inclusion: Singleton or twin pregnancy

Exclusion: Preexisting anemia (Hb<11 g/dL), thalassemia, history of drug or alcohol abuse, vitamin/mineral supplements containing iron.

White

Mean age 28 yrs

N=498 eligible
	Primary outcome: Incidence of maternal IDA at delivery, maternal iron status 6 months post partum, gastrointestinal side effects at 24 and 36 wk of gestation.

Secondary outcome: Proportion requiring high-dose iron treatment, maternal well-being at 36 wk of gestation and 6 wk and 6 mo post partum, maternal zinc status at delivery and 6 mo post partum.
	Ferrous sulphate tablets or placebo from wk 20 of gestation
	Outcomes assessed at 24, 28 and 36 weeks, at delivery and 6 months post partum
	FFQ

at 20 and 36 weeks of gestation


	430


	Ferrous sulphate  (20 mg Fe/day)
	Maximum dropout from end of intervention to 6 months post partum was 17% (in placebo group)
	At delivery:

3% IDA in iron group, 11% in placebo group.

RR = 0.28 (95%CI: 0.12-0.68; P<0.005)

35% ID in iron group, 58% in placebo group.

 RR = 0.60 (95%CI: 0.48-0.76; P<0.001)

At 6 months post partum: 16% ID in iron group, 29% in placebo group.

RR = 0.57 (95%CI: 0.38-0.84;  P<0.005). No difference in IDA.
	ND
	A

Routine supplementation of well-nourished pregnant women with 20 mg Fe/d from 20 w of gestation is highly effective at preventing ID and IDA.

	Mara

2001

Czech Republic


	Intervention
	Inclusion: Third trimester, no anemia (Hb>10 g/dL and Hct>0.30), no prior iron supplement, no transfusions

Exclusion: Operation delivery (CS or forceps), transfusion, poor compliance

Random allocation to 3 groups of 30

Mean age approx. 27 y
	IDA and lab indicators of anemia
	Ferrous sulphate; ferrous sulphate + folic acid

Intervention start at 4 days post partum. Intervention stop at the end of the third month post partum.


	3 mo
	ND
	60


	Group T:

Tardyferon (80 mg Ferrous iron + 80 mg mucoprotease + 30 mg ascorbic acid)

Group F: Tardyferon Fol (Tardyferon + 0.35 mg folic acid)

Group C: No medication
	Drop-out 30/90 (33%)
	Percentage of IDA differed between groups.

Group T:

Tardyferon (80 mg Ferrous iron + 80 mg mucoprotease + 30 mg ascorbic acid) 15% at 1 mo, 10% at 2 mo

Group F: Tardyferon Fol (Tardyferon + 0.35 mg folic acid)

10% at 1 month, 0% at 2 months

Group C (placebo):

50% at 1 month

35% at 2 months


	ND
	C

Small number of participants.

Study data may not support the conclusion of flat administration of 80 mg ferrous iron to all women after normal delivery.

	Sandstad

2003

Norway
	Intervention, RCT
	First antenatal visit, before 15 wk of gestation.

N=326 at baseline

Mean age 29

Advice according to recommendations
	Iron status/ID/IDA at 6 wk postpartum
	Advice only, according to recommendations based on s-Ft before 15 weeks of gestation, or Advice + iron supplement as iron sulfate or iron fumarate + heme iron
	Approximately 30 weeks
	ND
	325/312
	Controls: Advice, Group I (N=93)

Intervention: (N=233) Group IIa (N=77) 60 mg Fe/d (Ferromax), Group IIb (N=94) 27.6 mg Fe/d (Hemofer = 24 mg Fe fumarate + 3.6 mg heme iron)
	ND
	No difference between Group I and II 6 weeks postpartum

Group IIa significantly higher s-Ft than Group IIb (p<0.05).

Significantly larger increase in s-Ft from early pregnancy to 6 weeks postpartum for Group IIa compared to IIb (p<0.04)
	ND
	B

All but 2 women took iron supplements.

Advice works just as well as giving women iron supplements. Most (95%) follow the advice at least for the most part.

Author’s Conclusion: Iron supplementation based on iron status in early pregnancy resulted in adequate iron stores at 6 weeks postpartum.

	Milman 

2006

Denmark
	Double-blind, dose-response
	Inclusion: Healthy pregnant Danish, Caucasian women, residents in Copenhagen county. Previous pregnancies uncomplicated.

Exclusion: Use of iron medication, anemia (Hb<10.3 g/L)

N=427 included at baseline 17-18 weeks of gestation
	Body iron and ID/IDA at 32 and 39 weeks of gestation, and at 8 weeks postpartum
	Ferrous fumarate
	3, 5, and 8 mo
	ND
	302
	Four groups receiving iron supplements 20, 40, 60 and 80 mg Fe/d
	Total dropout: 137/427 = 32% from 18 weeks gestation to 8 weeks postpartum.
	Stratification according to s-Ft at inclusion. At 32 weeks women with Ft <=30 µg/L had ID frequency of 54.1 – 29.7 – 24.4 – 20.6% in the 20, 40, 60 and 80 mg Fe/d groups (p<0.001). Women with s-Ft between 30 and 70 µg/L had ID frequencies of 20.0 – 13.9 – 5.7 – 5.1% in the four iron groups (P<0.001). Women with s-Ft>70 µg/L at inclusion had no ID. The frequency of IDA was low and none of the women with s-Ft>30 µg/L had IDA
	ND
	B

The authors suggest that in the prevention of ID 80-100 mg Fe/d to women with s-Ft < 30 µg/L in early pregnancy, and 40 mg Fe/d for women with s-Ft between 30 and 70 µg/L. No need for iron supplement in women with s-Ft > 70 µg/L

	Cogswell

2003

USA
	RCT
	Pregnant women <20 weeks of gestation

N=513 enrolled

Inclusion: Hb ≥ 110 g/L and s-Ft ≥ 20 ug/L. 

N=275

Randomly assigned to iron (N=146) or placebo (N=129) until week 28
	Anemia at 28 wk
	Ferrous sulfate
	2 months
	ND
	275
	I: 30 mg Fe/d

C: Placebo

Compliance I: 63%; C: 65%
	2 months

Dropout at 28 weeks: 

I: 25%

C: 33%
	At 28 weeks of gestation, no differences between iron and placebo with regard to the proportion of women with anemia, low iron stores, or IDA.

After adjustment for pre-pregnant weight and log initial Ft the prevalence of absent iron stores and IDA was significantly lower in the iron group compared to placebo.
	ND
	B

	Meier

2003

USA
	RCT, double blind, placebo controlled
	Healthy, iron sufficient, pregnant, adolescent women 15-18 years of age and adult women >19 years of age
	ID/IDA
	Ferrous sulphate
	1-2-4 months
	ND
	111
	60 mg Fe/d

Adherence varied between 84% and 98%
	Up to 4 months

Dropout 33/144 = 23%
	47% of  all placebo vs 16% of all in iron group exhibited IDA (p < 0.001)

59% of adolescent placebo vs 20% in iron group exhibited IDA (p = 0.021)

Median Hb and s-Ft values in adolescents were significantly higher at term in the iron group. In adults s-Ft (but not Hb) was sign higher at 2nd trimester and at term in iron group.
	ND
	C

Low number of participants


Evidence table 4 (Studies presented in Summary table 4). Physical performance.

	First author, Year, Country
	Study design 


	Population, subject characteristics 
	Outcome measures
	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation 


	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments

	McClung 2009, USA
	RCT

Double-blind, placebo-controlled
	Female soldiers

N=219

Basic combat training (BCT)

Age 20.5 years

Weight 62 kg

Height 162 cm

Proportion white: 55 of 85 (placebo), 60 of 86 (iron)

Exclusion: IDA (Ft < 12 ng/mL and/or TS < 16% and/or RDW > 15%) and Hb < 12 g/dL
	2-mile run time at end of basic combat training (BCT)
	Iron supplement

No multivitamin or mineral supplement
	8 weeks
	No dietary information.

Estimated minimum 3 mg Fe from foods
	Placebo N=85

Iron N=86
	I: 100 mg Fe(II)sulphate = 15 mg Fe per day.

Compliance 93%
	Dropout: Placebo 21%, Iron 23%
	Subjects with IDA at baseline and supplemented with iron had a mean 2-mile run time 110 seconds faster than IDA + placebo (1081 ± 125 s vs. 1191 ± 96 s; P < 0.001) at the end of BCT. This effect was not seen in iron normal or ID subjects.


	ND
	B

The study lacks actual measures of dietary iron intake.

	Tsalis

2004, Greece
	RCT
	Adolescent swimmers, Age 12-17, 21 female, 21 male.

No acute or chronic illness, in training for at least 4 years, daily training sessions, non-anemic (Hb > 12 g/dL), non-ID (Ft > 7 ng/mL).

Non-random assignement into 3 groups (7 female, 7 male) of similar age, performance level, and iron status.
	Physical performance at start and end of each training phase.

Phase 1: 2000 m

Phase 2: 800 m

Phase 3: 200 m

+

25 m sprint at baseline and end of each phase

+

2x200 m interval with 20 min break at start of each phase, at velocity just below (first run) and above (second run) velocity giving a blood lactate concentration of 4 mmol/L
	Group A: Iron supplement.

Group B: Iron rich diet.

Group C: Ordinary diet.
	6 months
	Daily dietary records.

Validation ref.12
	N=42
	Group A: 47 mg (Fe(II) supplement + diet = 58 mg Fe/day.

Group B: Iron rich diet = 26 mg Fe/day.

Group C: Ordinary diet = 12 mg Fe/day.
	ND
	No significant effect of iron on performance could be found.
	ND
	C

The findings imply that the regular diet of adolescent swimmers meets their iron requirements.


Evidence table 5 (Studies presented in Summary table 5).  Cognitive, psychomotor and behavioural outcomes

	 First author, Year, Country
	Study design 


	Population, 

subject characteristics, 
	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation 


	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Friel, 2003, Canada
	RCT, blinded
	Healthy, term, breast-fed infants at 1 month, intending to mostly breast-feed until 4 months.
	Neurodevelopment at 12-18 months of age. 
	Iron supplements
	6-12 months after end of intervention
	ND
	46 (26+20)
	I: FeSO4 drops (7.5 mg Fe daily) during 5 months (1-6 months of age)

C: Placebo
	40% attrition.
	No significant difference in MDI or visual acuity: Mean (SD) PDI 108 (8) vs 108 (10). Higher PDI in iron group: Mean (SD) 100 (12) vs 93 (9).
	ND
	B

No power analysis, high attrition.

	Zhou, 2006, Australia
	RCT, blinded
	Non-anemic pregnant women
	Primary:                                                                                                                                                             IQ, using Stanford-Binet Intelligence Scale. 

Secondary:  Behaviour assessed by SDQ.
	Iron supplements
	4 years after end of intervention
	Validated FFQ
	302 (153+149)
	I: FeSO4 supplements 20 mg daily during 3 months (from gestational week 20 until delivery)

C: Placebo
	30% attrition
	No significant difference in IQ: Mean (SD) 109 (11) in both groups. No significant difference in total behaviour score, but increased proportion of abnormal behaviour scores in iron group (16% vs 8%, p=0,037)
	ND
	A

	Parsons, 2008, Australia
	RCT, blinded
	Non-anemic pregnant women
	 Child behaviour assessed by the Strengths and Difficulties Questionnaire (SDQ).
	Iron supplements
	6-8 years after end of intervention
	Validated FFQ
	245 (132+113)
	I: FeSO4 supplements 20 mg daily during 3 months (from gestation week 20 until delivery)

C: Placebo
	39% attrition
	No significant difference in overall behaviour scores. Proportion of abnormal total scores 11 vs 13% (parent-rated) and 8 vs 10% (teacher rated) in Fe and Placebo groups.
	ND
	A

	Szajewska, 2010


	Meta-analysis
	Non-anemic healthy children < 3 years of age
	Cognitive and psychomotor development in children
	Iron supplements
	0-12 months after end of intervention
	NA
	3 trials, total n=561
	I: Iron supplements 7.5-10 mg/d or high iron formula (12.8 mg/L) given during 5-15 months

C: Placebo or low iron formula (1.1 mg/L)
	NA
	Fe supplemented groups had significantly higher PDI (weighted mean difference 4.21 [2.31-6.12]). No significant effect on MDI (weighted mean difference 1.66 [-0.14-3.47). 
	ND
	B

	Falkingham, 

2010,


	Meta-analysis
	Children aged 6-18 years, or adult, pre-menopausal women
	Cognitive functions
	Iron supplements
	NA
	NA
	Intelligence: 6 trials (n=2365). Attention: 3 trials (n=179). Memory: 5 trials (n=255). Psychomotor: 5 trials (n=255). Scholastic aptitude: 4 trials (n=1824)
	I: Fe supplements: 17-260 mg/d during 1-7 months

C: Placebo
	NA
	Significant positive effect on attention/concentration: Standard mean difference 0.59 (0.29-0,90).

No significant effect on Intelligence, Memory, Psychomotor or Scholastic ability.
	ND
	A

	Lozoff,

2012, Chile
	RCT, blinded
	 Cognitive performance at 10 years.
	Iron fortified formula
	10 years
	NA
	NA
	473 (244+229)
	I: High iron formula: 12,7 mg/L

C: Low-iron formula: 2.3 mg/L
	56% attrition
	No significant overall effect on IQ: 91.5 vs 93.3 (p = 0.06). Significantly lower spatial memory and visual motor integration in high Fe group.
	ND
	B. 

High attrition. No power analysis.


Evidence table 6 (Studies presented in Summary table 6) Fetal and child growth.

	 First author, Year, Country
	Study design 


	Population, 

subject characteristics, 
	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation

	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	 Pena-Rosas, 2009,

Spain
	Meta-analysis
	Pregnant women
	Birth weight or proportion LBW
	Iron supplements
	At end of exposure
	NA
	Birth weight: 10 trials (n=5956). LBW: 9 trials (n=6275).
	I: Iron supplements

C: Placebo or no intervention
	NA
	No significant effect on Birth weight: Mean difference 36 g (-5 – 77). No significant effect on LBW: Effect size 0.79 (0.61 – 1.03). 
	ND
	A

	Baker, 2009,

 UK
	Prospective cohort
	Pregnant adolescents (14-18 years), singleton pregnancy
	SGA (< 10th percentile), preterm birth
	Iron intake (diet + supplements)
	Not reported (likely < 2 months)
	24 h dietary recalls during the third trimester
	N=500,

 of which 290 provided dietary data
	NA
	NA
	Median (IQR) total Fe intake: 10.8 (8.1-15.3) mg/d . Total Fe intake (diet+supplements) was not significantly associated with SGA or preterm birth.
	Energy intake etc
	B

	Ramakrishnan, 

2009
	Meta-analysis
	Children <5 y without chronic disease. Most studies conducted in developing countries.
	Change in weight, height and weight-for-height during intervention
	Iron interventions (mainly supplements)
	At end of intervention
	NA
	27 trials of which 2 in North America and 3 in Europe.
	I: Iron supplements or iron fortified foods, different doses – most common dose was 10 mg/d. Duration: 2-12 mo.

C: Placebo
	NA
	No significant effect on change in weight (WMD 0.07 [-0.17-0.30]), height (WMD -0.01 [-0.17-0.15]) or weight-for-height (WMD -0.02 [-0.15-0.12]) 
	ND
	A

	 Dewey, 2002, Sweden and Honduras
	RCT, blinded
	Healthy, term, exclusively breast-fed at 4 months, intending to breast-feed to 9 mo.
	
	Iron supplements
	At end of intervention.
	3-day food diaries
	214, of which 96 Swedish (35+30+30)
	I: FeSO4 drops (1 mg/kg/d) during 3 months  (6-9 months of age) or during 5 months (4-9 months of age).

C: Placebo
	19% attrition (exclusions and dropouts)
	
	ND
	A


Evidence table 7 (Studies presented in Summary table 7) Hypertension and cardiovascular disease 

	 First author, Year, Country
	Study design 


	Population, 

subject characteristics, 
	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation
	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Lee 

2005

USA
	Epidemiological, Cohort,

Prospective
	Inclusion: Post-menopausal women, 55-69 years in January 1986 when received a Questionnaire (N = 41836) and 1992 (when possible) (not possible because of either mortality or not filled in) 

Exclusion:

Energy intake >5000 kcal/d and <600kcal/d; > 30 items of Questionnaire blank;  premenopausal or had CVD at baseline (1992)

Setting: Iowa
N at baseline: 41836 and after exclusion N = 34492 

Sex: female
Ethnicity: Majority non-Hispanic white (99%)
	Cause of death with international Classification of Disease: IHD (codes 410-414 or 429.2 in the 9th revision, or I20-I29 or I51.6 in the 10th revision), stroke (codes 430-438 in the 9th revision, or I60-I69 in the 10th revision) and all CVD (codes 390-459 in the 9th revision or I00-I99 in the 10th revision)
	Heme iron, non-heme iron
	15 years
	FFQ

No validation
	34 492 of which 1767 were dead because of CVD
	Quartiles of intake:Heme Fe, Non-heme Fe, and last quartile divided into 2 groups (gave groups 1-5). And all stratified for alcohol g/d: 0 and 1-9 drinks together vs > 10 drinks and in sensitivity analysis > 30 


	15 years

Dropout: Not Applicable, but according to Inclusion/Exclusion criteria: 41836 – 34 492=7344 (18%)
	Intake of both Heme and Non-heme iron  significantly increased RR for CVD.

At an alcohol intake  ≥ 10  g/d RR for Heme iron group 5 vs group 1was

 2.47 (CI: 1.1 - 5.55) Ptrend = 0.04. 

For non-heme iron there were no significant differences between groups.

At an alcohol intake  ≥ 30 g/d: Heme iron group 1 vs group 3:  RR = 2.62 (CI: 1.03 - 6.67).

Group 1 vs group 4: RR = 3.11 (CI: 1.02-9.44).

Group 1 vs group 5: RR = 4.11 (CI: 1.14-14.87)

Ptrend = 0.02   For non-heme iron there were no significant differences between groups.


	Age, energy, BMI, waist/hip, physical activity, cigarette smoking, hormone replacement therapy, high blood pressure. Intake of: SF, trans fat, PUFA, folate, beta-carotene, vit E and vit C. (see table 2)
	B



	Belfort

2008

USA
	Epidemiological, Cohort,

Prospective
	Inclusion: Pregnant women and their 3 year old children. Exclusion:
For pregnant women: multiple gestations, inability to answer questions in English, plans to move from area, gestational age at 1st clinic appointment  > 22 weeks. For participants in analysis with 3 year olds: missing early data, not consent. 
N at baseline = 2128 pregnant and plus at the offspring’s age of 3 yrs eligible were n=1579  

Sex: female, child both genders
Age: pregnant average (sd) 32.5 (5) years and child 3 years
Ethnicity: mainly white
	Blood pressure of child at 3 yrs of age 
	Iron intake of mother in 1st and 2nd trimester in pregnancy – supplement, diet and total iron.


	3 years
	FFQ
	Fe intake: 1st tri-mester  N=1098, 2nd tri-mester  N = 1034
	Iron intake of mother in 1st and 2nd trimester in pregnancy – supplement, diet and total iron.


	3 years

Dropout: According to Inclusion/Exclusion criteria: 2128 – 1579  =  549 (26%)

Excl because of varying reasons: 412 (26% of eligible)

=> Mother-child pair 1167 and 

with info on iron intake N=1098 1st trimester

N=1034 2nd trimester.


	Almost no effect.

Multivariable model showed 1st trimester intake positively associated with change in SBP 0.4 mmHg (95% CI: 0.1 - 0.7) Low Fe intake in 1st or 2nd trimester defined as < 27 mg/d had no significant effect on BP.
	BP measurement conditions, child gender and age, maternal age, pre-pregnancy BMI, pregnancy weight gain, smoking, income, education, ethnicity, child weight and height – mum’s energy intake.
	B

	Brion

2008

UK
	Epidemiological, Cohort,

Prospective
	This is the ALSPAC study

(expected births between 1991-1992)

Inclusion: Pregnant women w/singleton birth, and their 7 year old children

Exclusion:

 only because of not reaching 7 years of age or not incl in the study at that age. 
N at baseline = 14541 pregnant women of which singleton were N=13678 and plus at the offspring’s age of 7 yrs i.e. eliglible were n=8297 and BP measures available for 7638. 

Sex: female, child both genders
Age: Mother, geometric mean  28.4 years, and child 7 years.
Ethnicity: Caucasian approximately 95%.
	Blood pressure of child at 7 years of age
	Iron supplement intake of mother  in 1st and 2nd trimester, or at 18 week and at 32 week to relate to 3rd trimester. Iron intake in diet at 32 week related to current diet.
	7 years
	FFQ


	Maternal Fe intake and BP:

N = 7130 included  N = 5406 adjusted for all confounders.

Maternal Fe supplement intake and BP:

N = 7484 included 

N = 5427 adjusted for all confounders. Maternal Hemoglobin and child BP: n=1255.

 
	Iron supplement intake of mother  in 1st and 2nd trimester, or at 18 week and at 32 week to relate to 3rd trimester. Iron intake in diet at 32 week related to current diet.
	7 years

Dropout: Singleton births N = 13678 – 8297 (7 yrs i.e. eligible) = 5381 (39%). Maternal Fe intake and BP n = 7130 (5406 all confounders)  – ie approx 50% . 
	Almost no effect, and none of total Fe intake when adjusted for all confounders.

Fe supplement use at any trimester adjusted for all confounders: SBP -0.63 mmHG (95%  CI: -1.09-(-0.17)). 

Anemia in early pregnancy was associated with lower SBP (n=446):

 -5.24 mmHG  (95% CI: -9.84 - (-0.65)).
	Socioeconomic position or proxies for socio-economic position (family social class, maternal education, BF, age at childbirth, parity, maternal height),  maternal factors (pre-pregnancy BMI, history of hypertension, smoking during pregnancy)

birth weight, gestational age, child BMI.
	B

	Galan

2010

France
	Epidemiological, Cohort,

Prospective
	Inclusion: Participants in the  SUVIMAX study (double blind supplement study with 6 x 24hrs recalls over a 5 year period and existing co-variables). 

Exclusion: Those without co-existing variables (age, BMI, PA, tobacco use, dietary records, Hemoglobin at baseline, BP measurements)

Number at baseline: 12 741 of which 2895 (1636 female, 1259 male) were eligible.

Age: Mean (SD)  men: 53.2 (4.7) women: 48.7 (6.6)
	Blood pressure, Hypertension 

(Also Fe status, Hb, Ft)
	Dietary iron

Fe total, heme, non-heme. (Also info for a number of dietary factors; PA etc) 
	5.4 years 
	6 x 24-hour recalls. 
	N = 2895 at baseline  (except for serum Ft N = 2473).

 (Analysis of incidental risk of hypertension tested for 1636, as hypertension at baseline was excluded).
	Dietary iron

Fe total, heme, non-heme. (Also info for a number of dietary factors; PA etc) (Also Fe status, Hb, Ft)
	5.4 years

Dropout: For Ft: 422 (14.7%) Final analysis: 1636 (56.5%) remaining  as 43.5% had hyper-tension at baseline.
	Negative association between non-hem iron intake and SBP (Ptrend < 0.05). Lower non- hem iron intake significantly associated with hyper-tension in all models: T3 of non-hem intake 

OR 0.63 (95% CI: 0.41 - 0.96)   
	Age, sex, smoking, AO suppl group, BMI , energy intake, PA, dietary factors (Na, K, vit C, alcohol, fiber, cholesterol, fatty acids, other types of iron 


	B


Evidence table 8 (Studies presented in Summary table 8) Diabetes mellitus

	 First author, Year, Country
	Study design 


	Population, 

subject characteristics, 
	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation

	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Lee,

2004,

USA
	Epidemiologic, Prospective study
	Inclusion: Postmenopausal women 

Exclusion: Implausible high (>5000 kcal/d) or  low (<600 kcal/d) energy intake, 30 items of FFQ blank, premenopausal, diabetes at baseline

No baseline: 41 836 and 35 698 after exclusion
Age: 55 - 69 years at baseline
Ethnicity: Caucasian


	Type2 diabetes within 11 years from baseline
	Dietary Fe (hem, non-hem) and supplemental Fe. Subdivided in

quintiles of intake. Also stratified by alcohol consumption (0 g/d, 1 - 14 g/d, > 15g/d)
	11 years
	FFQ
	35698 at baseline.

Response rates at 4 follow-ups:

91% (1987), 89% (1989), 86% (1989), and 79% (1997)
	NA
	11 years

Dropout: 9%  (1987), 11% (1989), 14% (1989),  and  21% (1997)
	Dietary non-heme associated negatively with T2DM in non-drinkers: 

Q4  RR = 0.72 (CI: 0.57 - 0.92)

Q5 RR = 0.67 (CI: 0.5 - 0.89). 

Dietary heme associated positively with T2DM, Q5 RR=1.28 (95%CI: 1.04 – 1.58) across quintiles, and even stronger for alcohol users (15 g/d):

 Q5 RR = 4.42 (CI: 1.37 - 14.25). Use of supplemental Fe (≥ 30 mg/d) combined with alcohol consumption (≥ 15 g/d): RR = 3.03

(CI: 1.29 - 7.12)
	Age, total energy intake, WHR, BMI, physical activity, cigarette smoking, education, marital status, residential area, hormone therapy, alcohol, animal fat, vegetable fat, cereal fibre, Mg, non-heme Fe, hem Fe and supplemental  Fe. 
	B



	Ashraf, 2010,

USA
	Case-control
	Inclusion- cases: Children diagnosed with type 1 diabetes before the age of 6 and not older than 10 years at the time of  survey.

Inclusion-controls: Siblings of cases, without T1DM.

Exclusion-cases: nutrition source not recalled by parent, solid foods introduced before 4 months of age, serious illness prior to diagnosis, gestational length < 38 weeks, diabetes diagnosed after 6 years of age.
	Type 1 diabetes diagnosed before the age of 6
	Dietary and supplemental  Fe intake during the first 4 months of life
	Approximately 3 years average
	Questionnaire

N
	128/67 cases/

controls
	NA
	NA
	Median iron intake during the first 4 months of life was 1159 mg in cases and 466 mg among controls (P<0.001). For each SD increase in iron intake the odds ratio for T1DM was 2.01-2.26.
	Birth weight, age at time of survey, birth order
	C

Pilot study,

self-reported data.

	Forouhi,

2007,

UK
	Case-control
	Population-based cohort (EPIC) from which 360 incident cases of diabetes type 2 was found, and  758 matched controls were selected.
	Type 2 diabetes
	Dietary iron
	5 years
	7-day FFQ

Y
	360/758 cases/

controls
	NA
	5 years
	The risk of T2DM was elevated in participants with clinically raised ferritin  (>300 ng/mL for men, >150 ng/mL for women) compared to the lowest quartile.

OR=7.4 (95%CI: 3.5-15.4)
	age, BMI, sex, family history, physical activity, smoking, dietary factor, inflammatory markers, hepatic enzymes, adiponectin.
	C

Uncertain if supplemental iron is included in dietary iron measure.

	Jiang,

2004,

USA
	Prospective nested case-control
	Women

Nurse’s Health Study

698 incident cases of type 2 diabetes.

716 controls matched for age, race (95% white), fasting state at blood draw
	Type 2 diabetes
	Dietary and supplemental iron
	10 years
	FFQ

Y
	698/716 cases/

controls
	NA
	10 years
	Baseline ferritin concentration was significantly higher in cases (109 ng/mL) compared to controls (71.5 ng/mL). P<0.001

The ratio of transferrin receptor to ferritin was significantly lower in cases (102) compared to controls (141).

Relative Risk of T2DM was 3.20 for highest  ferritin quintile compared to lowest, and 2.59 for lowest transferrin receptor/ferritin ratio compared to highest. These figures reduced to RR = 2.61 and RR = 2.40, respectively, when 

adjusted for all confounders
	BMI, family history, physical activity, smoking, alcohol consumption, menopausal status, glycemic load, total energy intake, cereal fiber, magnesium, trans-fat, ratio polyunsaturated to saturated fat, CR
	B

	Qui,

2011,

USA
	Prospective cohort
	Women, aged >17 years, attending prenatal clinics at the Swedish Medical Center and Tacoma General Hospital, Seattle, Washington, USA before 20 weeks of gestation, spoke and read English and planned to deliver at any of the two hospitals.

Exclusion: Pre-gestational diabetes, multifetal pregnancies, pregnancies lasting <20 weeks, incomplete dietary information, extreme levels of daily energy intake (<500 or >3500 kcal), or moved from study area.
	Gestational diabetes
	Dietary iron
	20 weeks
	FFQ

Y
	3158
	NA
	NA
	The relative risk of GDM increased with increasing heme iron intake (RR=2.15 comparing 4th quartile with 1st quartile; RR= 3.31 comparing upper decile with 1st quartile).

Non-heme iron intake was inversely, but not statistically significant, associated with GDM risk (RR=0.61 comparing 4th quartile with 1st quartile).
	Energy intake, maternal age, race, parity, physical activity, pre-pregnancy BMI, and intakes of dietary fiber, vitamin C, saturated fat, cholesterol, red meat and processed meat .
	B

It is unclear whether supplemental iron is included in total iron intake.

	Rajpathak,

2006,

USA
	Prospective cohort
	Nurse’s Health Study

Women aged 34-59 years
	Type 2 diabetes
	Dietary and supplemental iron
	20 years
	FFQ every 4 years

Y
	85031
	NA
	NA
	No association between total, dietary, supplemental, or non-heme iron intake and risk of type 2 diabetes.

Heme iron intake was positively associated with risk. RR=1.28 (95%CI: 1.14-1.45) comparing 5th quintile with 1st quintile (Ptrend < 0.0001). Comparing women who consumed > 2.24 mg/day with those with intake <0.75 mg/d gave RR=1.52 (95%CI: 1.22-1.88).
	Age, BMI, family history, smoking, alcohol intake, hormone use, multivitamin supplements, physical activity, trans-fat, ratio of polyunsaturated-to-saturated fat, cereal fibers, total calories, whole grains, fruits and vegetables, red meat, caffeine, glycemic load, magnesium.
	A

	Jiang,

2004B,

USA
	Prospective cohort
	Men aged 40-75 years in the Health Professionals’ Follow-up Study, free of diabetes, cardiovascular disease and cancer in 1986.
	Type 2 diabetes
	Dietary and supplemental iron
	12 years
	FFQ

Y
	38394
	NA
	12 years
	When comparing 5th with 1st quintile, total heme iron intake (RR = 1.28; 95%CI: 1.02-1.61), and heme iron from red meat (RR = 1.63; 95%CI: 1.26-2.10) was associated with increased risk of type 2 diabetes. Total iron or heme iron from other sources than red meat was not associated with risk of type 2 diabetes.
	BMI, family history, smoking, alcohol intake, multivitamin supplements, physical activity, trans-fat, ratio of polyunsaturated-to-saturated fat, cereal fiber, total energy, whole grains, fruits and vegetables, glycemic load.
	B


Evidence table 9 (Studies presented in Summary table 9) Cancer

	 First author, Year, Country
	Study design 


	Population, 

subject characteristics, 
	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation

	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Lee,

2004

USA
	Epidemiologic,

Prospective cohort
	Iowa Women’s Health Study,

Postmenopausal women, age 55-69

Exclusion:

History of cancer other than skin, peri- or premeno-pausal, implausible energy intake, > 30 missing responses to FFQ

N=34708


	Proximal or distal colon cancer
	Supplemental iron
	15 years
	FFQ
	34708
	Iron supplement:

0 mg/day

1 - 19 mg/day

20 - 49 mg/day

> 50 mg/day

Stratification:

Above/below median intake of fermentable substrates (soluble fiber + insoluble fiber + resistant starch)

25.9 g/day
	15 years
	Multivariate RR of incident Proximal colon cancer: Not significantly different from 1.0

Multivariate RR of incident Distal colon cancer:

1.79 (0.94-3.43) Ptrend = 0.08, at  > 50 mg iron/day.

For intake of fermentable substrates above median RR = 3.78 (1.86-7.68) Ptrend < 0.01 at > 50 mg iron/day 
	Age, total energy intake, BMI, physical activity, smoking, alcohol consumption, postmenopausal hormone use, diabetes, multivitamin use, calcium intake, magnesium intake, zinc intake
	B

Despite the significant trend, only nine cases were included in the top category >50 mg/day supplemental iron, and this finding could have arisen by chance.

	Chan

2005,

USA
	Epidemiologic,

Prospective, nested case-control
	Nurse’s health study

Inclusion:

Blood sample drawn in 1989-90 (N=14019) and at least one sigmoido- or colonoscopy 1990-98.

Exclusion:

Inflammatory bowel disease, familial polyposis syndrome or diagnosed adenoma or cancer (except non-melanoma skin cancer).

Cases:

Subjects reporting a confirmed incident of adenomatous polyp.

Control:

Subject without polyp. Matched by date of endoscopy, birth year, indication for endoscopy, time period of any prior endoscopy, time of blood sample, and fasting status.

N=1054 (527 case, 527 controls)

Mean age: 57

98% caucasian
	Colorectal adenoma
	Iron intake
	9 years
	FFQ

Validated
	1054
	
	9 years
	No statistically significant relationship between iron and risk of colorectal adenoma in women.

Multivariate adjusted RR:

HFE genotype: 1.08

Total iron intake: 1.04

Heme iron intake: 1.13

Red meat intake: 1.57

Plasma iron: 1.01

Plasma transferrin:  1.03

Transferrin saturation: 0.96

Ft: 0.97

Soluble transferrin receptor: 1.12

Transferrin receptor/Ft: 0.98


	Age, fasting status, date and time of blood draw, time period of endo-scopy, symptoms at endo-scopy, family history of colorectal cancer, BMI, pack-years of smoking, physical activity, energy-adjusted intake of calcium and folate, servings of red meat, alcohol use, use of multivitamins, regular use of aspirin, menopause status, postmenopausal hormone use, age at first menarche, age at last menstrual period.
	B

	Lee,

2005,

USA,
	Cohort
	Iowa Women’s Health Study

Subjects drawn from 41836 postmenopausal women, 55-69 years.

Exclusion: History of cancer except skin, peri- or premenopausal, energy intake >5000 kcal or <600 kcal/day, >30 missing responses on FFQ
	Lung cancer
	Dietary heme

Quartiles: last Q divided in two at median, then again. Total 6 groups: 

≤  0.77;

 0.78 - 1.17; 1.18 - 1.65; 1.66 - 2.04; 2.05 - 2.43; ≥2.44
	FFQ

Y
	N=34708
	ND
	ND
	16 years

No dropout
	Dietary heme positively associated with lung cancer when subjects stratified by vit.C supplement intake. RR increased with increasing dietary hem and increasing vit.C supplement intake.

For heme intake  ≥ 2.44 mg/day and vit.C > 500 mg/day RR = 3.77 (95%CI: 0.99 - 14.35)

For heme  ≥ 2.44 and vit.C > 700 mg/day RR =  8.97 (95%CI: 1.29 - 62.51)

Among current or ex-smokers respective figures are: RR = 6.61 (1.54 - 28.38) and RR = 20.38 (2.50 -165.9)
	Energy intake, pack-years, alcohol consumption, dietary zinc.
	B

	Zhou,

2005,

USA
	Case-control, retrospective
	Inclusion: Cases: Histologically confirmed lung cancer, age ≥18 years. Controls: Healthy friends, non-blood related family (usually sposes) of cases, or friends or family members of patients with cardiothoracic conditions undergoing surgery.

Enrolled 2706; 1325 cases; 1381 controls.

Exclusion: Individuals without complete dietary information (N=507), non-white (N=57)

Final: 

923 Cases; 

1125 Controls.

%Female:

Cases 46% ; Controls 54%. Median age: Cases 66 years; controls 60 years.
	Lung cancer
	Dietary iron: 13 mg/day cases and controls.

Heme iron: 0.9 mg/day cases; 1.0 mg/day controls.

Total iron (incl. Suppl.) 16 mg/day cases; 15 mg/day controls.

Energy adjusted Quintiles for dietary iron: ≤ 10.76; 10.77 - 12.17; 12.18 - 13.66; 13.67 - 16.23; ≥16.24 mg/d
	ND
	FFQ

Y
	923 cases,

1125 controls
	ND
	ND
	Quintiles, multi-variate model, after energy-residual adjustment.

 OR: 1.00; 

1.05 (0.74 - 1.50); 1.22 (0.85 - 1.74); 1.37 (0.94 - 1.99); 1.95 (1.33- 2.16); Ptrend = 0.0002

Joint effect of dietary iron and zinc. Comparison of tertiles, energy-adjusted: Lowest iron (< 11.70 mg/day)/highest zinc (> 11.69 mg/day)  OR = 1.00; 

Highest iron (> 14.32 mg/day)/lowest zinc (< 9.70 mg/day)  OR = 2.01 (0.96-4.20); Ptrend < 0.0001

Increased risk of lung cancer conferred by dietary iron was the result of non-heme iron intake. Heme iron intake was associated with decreased risk. OR(non-heme) = 1.49 (1.04-2.14), Ptrend = 0.007; OR(heme) = 0.39 (0.28-0.56), Ptrend < 0.0001 for highest vs. Lowest quintile
	Age, sex, smoking status, pack-years, years since smoking cessation, total energy intake, educational level, zinc, calcium
	B

	Bunin,

2005,

USA, Canada
	Case-control
	Eligible: Children diagnosed with Medulloblastoma (MB) or primitive neuro-ectodermal tumors (PNET) before age 6 between 1991 and 1997, without previous or concurrent cancer.

Exclusion: Not MB/PNET on pathology review, not consent to contact family, biological mother not available, language barrier, no household phone, residence outside North America, institution unable to contact family or no response from family, improbable energy intake (<500 kcal, >6000 kcal)

Ethnicity: 82/84% white non-hispanic.

Age of children at interview 4.9/5.6 years case/control.
	MB/PNET of child before age 6 years
	Diet

Multivitamin supplements (vit. A, C, E, folic acid, selenium, iron,  calcium)
	Max 6 years
	FFQ

N
	N=315 case/control pairs
	ND
	ND
	Total iron intake (diet + supplement) in peri-conception period significantly reduced risk of MB/PNET. Adjusted OR = 0.5 (95% CI: 0.3 - 0.9) Ptrend = 0.008 for highest quartile vs lowest
	Mother’s race, date of interview, child’s age, income, number of cigarettes smoked per day, total calories, maternal weight gain, pregnancy nausea/vomiting
	B

“...the lack of internal consistency between the findings for supplement use, intake from foods, and intake from foods and supplements combined, and recent findings on deficiencies of FFQ, decrease our confidence in their validity”.

	Ferrucci,

2009,

USA
	Cohort
	Postmenopausal women.

Age 65 years

90% non-hispanic white.

Inclusion: Histologically confirmed invasive breast cancer based on pathology reports and medical records.

N=1205

Exclusion: No baseline questionnaire, no dietary history questionnaire (DHQ), missed >7 items on DHQ, reported energy intake outside 99% percentile, history of cancer other than non-melanoma skin cancer, no follow-up time.

Analytical cohort N=52158
	Breast cancer
	Dietary iron
	Mean follow up: 5.5 years
	FFQ

Y
	N=52158
	ND
	5.5 years

No dropout
	Dietary iron but not total iron or supplement was positively associated with breast cancer in a dose depended manner.

Energy-adjusted HR = 1.25 (95%CI: 1.02 - 1.52) Q5 vs Q1 Ptrend = 0.03
	Age, race, education, study centre, randomisation group, family history of breast cancer, age at menarche, age at menopause, age at first birth, number of births, history of benign breast disease, number of mammograms last 3 years, menopausal hormone therapy use, BMI, alcohol intake, total fat intake, total energy intake.
	B

	Corley, DA.

2008.

USA, California


	Epidemiologic, Nested Case Control


	319  = Cases, 313 = Controls,

312 = GERD

 Adults, 18-79 years old. Members of an integrated health service organization (Kaiser Permanente Northern California) 


	Diagnosed Barrett’s syndrome 


	Total and dietary iron intake
	Retrospectively reported exposure of intake 1 year before index date
	  FFQ (Block 1998, 110 food items).                      
	All
	NA
	1 year between intake and diagnose
	Barrett’s syndrome  was found to associate with lower dietary  iron intake and iron status. Intake of total Fe: No associations.

Intake of dietary Fe: Highest quartile compared to lowest quartile gave OR = 0.37 (95%CI: 0.17-0.80) Barrett vs control. Similar was seen for Barrett’s cases vs GERD.
	BMI, Helicobacter pylori, ethnicity, smoking, alcohol use, aspirin, antiinflamamtory drugs, co-morbidity index, caloric intake, waist circumference, CRP, antioxidant intake
	B


Evidence table 10 (Studies presented in Summary table 10) Rheumatoid arthritis

	 First author, Year, Country
	Study design 


	Population, 

subject characteristics, 
	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation

	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Benito-Garcia,

2007,

USA
	Epidemiologic, Prospective cohort study
	Inclusion: Nurses health study. For this study: baseline 1980.
Exclusion:

RA before June 1980, RA with missing date of diagnosis, RA reported but not confirmed by medical record, implausible high (>3500 kcal/d) or low (<500 kcal/d) energy intake (4%), failure to respond to any subsequent biennial Q.

N at  baseline: 121 700 and after exclusion: 82 063

Gender: Female
Age: 55-69 yrs at baseline
Ethnicity:Caucasian
	Outcome:

RA within 22 years from baseline (1980 – 2002)
	Exposure:

Quintiles of intake of:

Total protein,

Animal protein, Vegetable protein,  Total Fe, Dietary Fe, Supplemental Fe, Heme-Fe
	22 years
	FFQ 
	Response rates at 5 follow-ups:

 (1984), (1986), (1990), (1994), (1998)

“Remained about 80%”
	NA
	Dropout: 20% from baseline after exclusion
	Iron was not associated with RA in this cohort. Total Fe intake RR = 1.04 (95% CI: 0.77 - 1.41) Ptrend = 0.82
	Age, smoking, BMI, reproductive factors (age at menarche, BF, regularity of menses between 20-35 yrs), energy intake. 
	B




Evidence Table 11 (Studies presented in Summary Table 11) Gastrointestinal side effects.

	First author, Year, Country
	Study design 


	Population, 

subject characteristics, 
	Outcome measures


	Intervention/exposure
	Time between baseline exposure and outcome assessment
	Dietary assessment method

Internal validation

	No of subjects analysed
	Intervention


	Follow- up period, drop-out rate

	Results


	Confoun-ders adjusted for
	Study quality and relevance, Comments



	Gill et al, 2009, Canada
	Intervention within a prospecitive cohort 
	Pregnant women, seeking advice because of nausea and vomiting in pregnancy (NVP)
	Self report of symptom, questionnaire: pregnancy unique quantification of emesis and vomiting (PUQE scores), and well being score
	Discontinue iron-containing supplement (27-60 mg/d); giving other supplements (varying)


	Not mentioned clearly. Within time of pregnancy: average age at initial interview was 9.1-9.8 weeks and at follow-up 11.3-12.5 weeks.
	Not assessed  
	97
	Discontinue iron-containing supplement; giving other supplements(varying)


	   Not clear, seems to be 2-3 weeks.                .
	65%or 63 women reported feeling better and this was verified with PUQE scores and well being scores.


	Age at conception, gravidity, gestational age at initial interview, follow-up and onset of NVP, prevalence of medical conditions
	C

Low power. 

	Milman et al, 2006, Denmark
	Randomized study
	Pregnant women, 18 weeks at start of the trial
	Gastrointestinal symptoms
	Iron supplements: 20 – 40 – 60 – 80 mg of ferrous iron daily
	AT 36 and 38 weeks of gestation
	Not assessed
	104
	Giving 20 – 40 – 60 – 80 mg of ferrous iron daily
	14 and 21 weeks
	Little difference in outcome between groups. But two (constipation and black feces) of 15 GI symptoms fore frequent among those taking 80 mg/d
	NA
	B

Low power
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	North et al. 2000. UK
	Nested case control in a Prospective cohort
	Pregnant women and boys born to them
	Hypospadias
	Mothers diet. Omnivores vs vegetarian, Iron intake, supplemental
	0 – 3 years after birth of cases


	Questionnaires about current diet at 32  weeks in pregnancy. Iron intake (supplemental) also in early pregnancy and week 18 (no amount given)
	7928total/51 hypospadias cases.  Iron intake and diet analyzed in 6071-6228
	
	Iron analysis possible in 
	Adjusted:  omnivore with iron supplement= 2.07 (95% CI:1.00-4.32). Unadjusted: Vegetarian no iron supplement: OR= 4.81 (95% CI: 1.81-12.84) and omnivore with iron supplement= 2.32 (95% CI:1.19-4.55)

Reference omnivore and no iron.
	Other  associated factors
	C


Evidence Table 12 (Studies presented in Summary table 12) Hypospadias

Evidence table 13 (Studies presented in Summary table 13) Copper and zinc absorption
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	Domellöf, 2009, Sweden
	RCT, blinded
	Healthy, term, breast-fed infants at 4-9 months of age.
	Zinc and copper absorption from breast milk.
	Iron supplements
	During ongoing intervention, after 2-5 months of intervention
	3-day diet records
	25
	I: FeSO4 drops (1 mg/kg/d)

C: Placebo
	28% attrition to 9 months.
	No significant difference in zinc or copper absorption between groups.
	Individual, age, dietary iron intake, Ft, plasma zinc, Cu/Zn superoxide dismutase
	A

Low power. 

	Harvey, 2007, 

UK
	RCT, blinded
	Healthy, non-anemic pregnant women
	Zinc status (EZP) and zinc absorption from a test meal.
	Iron supplements
	During ongoing intervention, after 0 - 4.5 months of intervention. 
	ND
	13 (6+7)
	I: FeSO4 supplements 100 mg daily during 5 months (from gestational week 16 until delivery)

C: Placebo
	No attrition
	No significant difference in plasma zinc, zinc status (EZP), urinary Zn excretion or fractional zinc absorption. 
	ND
	A

Low power.



	Troost, 2003, Netherlands
	Intervention study
	Ileostomy subjects, mean age 55 years
	Zinc and copper absorption
	Iron supplements
	Single dose study
	ND
	11
	I: Single dose of 100 or 400 mg Fe as ferrous gluconate

C: Placebo
	No attrition
	Lower Zn absorption after Fe administration (23±6% (100 mg) and 26±14% (400 mg) vs 44±22% (Placebo), P < 0.05). No difference in Cu absorption.
	ND
	A

Low power


