SACh

Scientific Advisory Committee on Nutrition

‘Feeding young children aged 1to 5 years’

Annex 9



Contents

Annex 9: Extracted data from primary studies included in the SYSIEMALIC FTEVIEWS. ... e ittt e e e e e e et et e e e eeaae et aaeaen s

Table A9.2 Carbonydrate INTAKE. .. .......ie et e e e e e e et et e e e e eae e eaeaen e
YTl fo] U =T KSRl o 1] 7= Y >
Table A9.3 Dietary fat intake and ODESITY OULCOMES. ... .. e ettt et e et et et et e e e e et et e et et e e et te eae eas tene e ea et aee e e eneas
Table A9.4 Dietary fat intake and blood lIPIAS. .. ..o i e e e e e e e e e e aeens
Table A9.5 Dietary fat intake and DlIOOd PrESSUIE. ... ..t e e e e e e e e e e et e ae e e
Table A9.6 Dietary fat intake and @A GIrOWEN. .. ... ...t e e e et et e e e e e et e e et et et et e tae et et eare e e n e
1Y Tl £ 0] U =T £l o] (0] (=] 1
Table A9.7 Protein intake and 0DEeSity OUICOMES. ..ot e e e e e e e re e e eae e
Table A9.8 Protein intake and groWN OULCOMES. .. ... .ot et et et e e e ettt e et et e e tae eae eae e e n e e a et et r e e e eaeeaeeenen s
Table A9.9 Protein intake and timing Of PUDEILY .......c..i i e e e e e e e e et aeens
Table A9.10 Protein intake and other health OUICOMES....... ... e
Yo 0T U 11 [T 0] £l
Table A9.11 Iron fortification of f0Od and IFON STALUS..........iu it e e e e e aens
Table A9.12 Iron supplementation and IrON STALUS..........v.uitiie et e e e e e e e e e e eae e eeaenaees
Table A9.13 Iron supplementation and growth QUtCOMES..........oe ittt e e
Table A9.14 Iron supplementation and neurological deVEIOPMENT ... ... ... e e e e e e e e e et e e e et e e e ena
Table A9.15 Iron supplementation and IMMUNE TUNCHION. .. ... .. et et e e e e e et e e e e e e e e eae eaeeeene e enaeens
Yo o] TU 11 [T o] £ tA T o o
Table A9.16 Zinc supplementation @nd ZINC STALUS. .. ... ..ottt e e e e et et et e e e e e et e e r e e et et et e et tae eaeeaeeane e e n e e

M  ONUIT ENES — VI AN A e e e e e e e e e e e e e e e e e e e e e e e e e e e 104



Table A9.17 Vitamin A supplementation and VItAMIN A STATUS. ... ...t e e e e e e e e et e e et e teeae et eee e e enaeens
Table A9.18 Vitamin A fortification and VITAIMIN A STATUS. .. ... ...ttt et e et et e et et e e et e e e e e e et e e ae renen e eaenen e
Table A9.19 Vitamin A supplementation and ophthalmological OUtCOMES...........c.oviiiiiiii e
Table A9.20 Vitamin A fortification and haemoglobin concentration............. ..o e
Table A9.21 Vitamin A supplementation and groWth.............ooi i e
MICIONUITIENTS — VITAIMIN D ..ottt et et e et et e e et et e et et e ettt e e ae t e et e e et et et e ae e e et e ea e et b n e eae nen et e ean et e eneaes
Table A9.22 Vitamin D fortification and vitamin D StAtUS.........oe it e e e e e e ean s
Foods, dietary components, and dietary Patterns — fOOUS. .. .. ...in ittt e e e e e et et e e e e e e e e e
Table A9.23 Vegetables and fruit CONSUMPLION. ... ..ot e e e e e e e e e e e e eae e aenens
Table A9.24 Dairy consumption (excluding formula MIlK) ... ... ... e e et et e e e e e e e et et e e e e et eaeea e
12T = TV = L1 (=T 0
Table AD.25 DIt QUAIITY ... ettt e et et e e e e et e et e e e e e e e e e
Table A9.26 Other dietary PatleIMS. .. ...t e e et et e e e e et et e e et e e e e e aan s
DT = VA (o] T8 L= 1 I oo 0] 0o T 1T o £
QLI 1oL NS B A (0] o] o] o= P
Table A9.28 ‘Non-nutritive sweeteners’ or ‘NON-SUQAr SWEETENEIS ... ... .ttt ittt e e et enaeees
I3 ] ]
Table A9.29 Breastfeeding beyond first year Of life..... ... e e e
Table A9.30 MilK CONSUMIPLION ... ...ttt e e e e e et e e e e et e et e e et et e e et eaeeaeeaereeaenans
Table A9.31 10090 frUit JUICE CONSUMIPIION ... ... .ttt ittt et et ettt e et et et e et eae e e et e e te o ea et et e e e re et eae sae eae ees neaen et et e e e e eneees
Table A9.32 Sugar-sweetened beverage CONSUMPLION. ... ...t i it et e e e e et e e e e aneees
Eating and feeding DENAVIOUIS. .. ... e e e e e e e e e et e e e e e e

Table A9.34 Feeding practices to increase fruit or vegetable cONSUMPLION OF @CCEPIANCE.......ivuie ittt e e e e ee e e eae e aenes
Table A9.35 Feeding practices on children’s preferences for sweettaste...........ccoiiiiiiiiiiiii i i e
Table A9.36 Feeding practices on food acCceptanCe OF CONSUMPTION. ... .. iu it e et et e et e e e e e e e et et et e e ee et eaeaaaenas
Table AQ.37 FEEUING PraCliCES OF Sty . . ittt ittt et et e e e et ettt et et e e e e eae eae e e e et e e et e e e e e ee eae eae eaeeenne e e n e s

Table A9.33 Children’s ating DENAVIOUIS. .. ... ... e it e e e e e et et et e e e e e et et e e e et et e et ee eae eae ees ne e e n e n e e enas



D od TS STIY=T o ] 1= 1o 0] o 1= |28 247

Table A9.38 Obesity and childhood growth trajeCtOry OULCOMES. ... ...i ittt e e et et e e e e et e et e e e e aaeeaeeaeaeaenas 247
Table A9.39 Child Body Mass Index (BMI) and other health outcomes in later life..........cov i e e e 254
L0 = LN TS > 11 o 256
Table A9.40 Free sugars intake and development Of deNtal CANES. ... ....coii it e e e e e e e e e e e e e ae e eeaenas 256
Table A9.41 Sugar-sweetened beverages and development Of dental CareS..........o. ittt e e e e e ee e 264

Table A9.42 Breastfeeding duration and development of dental Caries. .. ... ..o e e e e e e re e eee e, 208
Table A9.43 Use of infant feeding bottles for milk feeds and development of dental caries.............cooov i . 273
Table A9.44 Night time feeding (milk) from an infant feeding bottle and development of dental caries................cooiiiiiiiiii i, 274
Table A9.45 Use of infant feeding bottles to consume liquids containing free sugars and development of dental caries...........................275

Table A9.46 Milk or dairy consumption and development Of dental CarieS. .. ... .. oot e e e e e e e aeas 278
Table A9.47 Foods containing free sugars and development of dental CariesS..........c.uiuiir i e e e e e e 279
Table A9.48 ‘Ultra-processed foods’ and development of dental Caries....... ..o e e e e 281
Table A9.49 Breastfeeding or use of bottles for feeding and MalOCCIUSION FISK.........c.iiui i e e e e e e e e e e e eenes 282
Table A9.50 Body weight and development Of AENTal CArES. .. ... ... it e e e et e e e e e et e e e e e e e eaeeaeaaaens 284



Annex 9: Extracted data from primary studies included in the

systematic reviews

Energy

Table A9.1 Dietary energy

Self-selection
compared with
pre-portioning

Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
Effect of portion sizes on child food consumption
Ward et al (2015) AMSTAR 2 confidence rating: moderate
Effect of Pre-post |Age 3to (54-day Children either |Child food Children NR See NR School
self- study 4 years |period given 1 consumption |increased their ‘Measure setting
selection (Branen standard portion|at snack time |consumption of of
(compared |and of a snack (for shacks when association
to restrictive |Fletcher, 29 days)* teachers or effect’
feeding) and|1994) compared with allowed
food intake |((40) allowed to self- children to self-
USA select the select
amount (for compared with
another 25 when they pre-
days)* portioned food




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
(a) portions of
snack eaten:
MD 0.87
(p<0.01)
(b) portions of
shacks wasted:
MD 0.03
(p=0.05)
(c) grams of
snacks wasted:
MD 2.7
(p=0.05)
Mikkelsen et al (2014) AMSTAR 2 confidence rating: low
Portion Quasi- 2to7 5 days Children served |Food Children’s NR NR NR Quantitative
sizes and |experiment|years a portion size of jconsumption |consumption of data not
food al study 4 chicken (measured by |chicken reported by
consumptio |(Ramsey nuggets during |plate waste) |nuggets SR
n et al, school lunch was greater Consumption
2013) (standard when they were measured at
(235) amount) or not school
USA given the choice given a choice canteen not

to self-select
smaller portion
sizes of 2, 3
and 4 nuggets.

of nugget
portion size.
This
demonstrates
that serving

individual
level




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
larger portion
sizes in
preschools
increase
children’s
consumption.
Portion Quasi- 2t05 6 weeks |Children were |Children: Decreasing the |[NR NR NR Within-
sizes and |experiment|years (1 day per [served two preference energy density subject
food al study week) versions ofa  |assessment of |of the macaroni crossover*
consumptio |(Leahy et macaroni and |the two dishes |and cheese by
n al, 2008) cheese dish Height and 30%
(77) with the same |weight. significantly
USA palatability; one |Lunch decreased
was energy consumption |children’s
dense and the |of the two energy intake
other a calorie- |different from the dish by
reduced dishes. 25% and
version. Parents: total lunch
Child feeding |energy intake
Each version  |questionnaire |by 18%.
was served 3  |Socio- Children
times. demographic |consumed
variables. significantly
Other foods more of the

served during
lunch were 2%
milk, steamed
broccoli and
unsweetened

lower-energy-
dense version.




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
applesauce.*All
lunch times
were consumed
ad libitum.*
Osei-Assibey et al (2012) AMSTAR 2 confidence rating: low
Portion Within- 2t05 3 months |Exposure to Food Doubling an NR See NR Preschool
sizes and |subject years large portion of [consumption |age-appropriate ‘Measure setting
food crossover an entrée (and weight  |portion of the of
consumptio |design (macaroni and |status) entrée association
n (Fisher et cheese*) — main increased the or effect’
al, 2003) component of amount of
(35) the lunch meal* entrée eaten (Q)
USA Other foods by 25% (x SEM
served (the 7%)
standard lunch (p<0.001) and
menu) were total energy
milk, intake by 15%
applesauce, (= SEM 5%)
carrots, sugar (p<0.01) at
cookies* lunch
Portion Non- 3to6 3 lunch  |Children offered|Food Children aged |NR See NR Preschool
sizesand |randomise |years sessions, |portions of consumption |4.3-6.1 years ‘Measure setting
food d Younger |once a lunch foods that |(kcal, grams)* |(mean age 5.0 of
consumptio |controlled |children |week for 3 |were larger years) had association
n trial (Rolls [(mean |weeks* |than, smaller higher total or effect’
age 3.6 than, or about




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
et al, years) equal to the energy intake
2000) analysed USDA when served
(32) separatel recommended larger portions
USA y from serving sizes* (p<0.002) but
older this effect was
children not seen in
(mean children
age 5.0 aged 3.0-4.3
years)* years (mean
age 3.6 years)
No results
reported on
food
consumption in
grams
Portion Within- 3to5 4 Sessions 1 and |Food There was a NR See NR Pre-school
sizes and |subject years sessions* |2: children consumption |significant ‘Measure setting
food crossover across 2 |received higher-|(kcal, grams*) |impact of of
consumptio |design months  |energy-dense portion size on association Unclear
n (Looney et shack (small shack or effect’ whether the
al 2011) then large consumption measure of
a7) portion)* (small portion uncertainty is
USA Sessions 3 and size 84.2 £30.8 SD or SE
4: children kcal, large
received the portion size
lower-energy 99.0 £52.5 kcal,
dense snack p<0.05)

(small then
large portion)*




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
Results on
impact of
portion size on
snack
consumption
(g) was not
reported
Dietary energy intake and BMI
Rouhani et al (2016) AMSTAR 2 confidence rating: critically low
Energy PCS 2 years* |Age 4 Consumption of |BMI z-score  [No association |NR Not Child’s exact |[None
dense foods |(Durao et years * energy dense between significant |age in
and BMI al, 2014) foods (EDF) consumption of (p-value |months at 2
(589) (average daily EDF at age 2 NR) years,
Portugal frequencies of years and BMI maternal

consumption)*
FFQ
questionnaire
completed at
interview with
primary
caregiver
EDF included
carbonated
SSBs, non-
carbonated
SSBs, crisps,
pizza,
hamburgers,
cakes,

z-score at age
4 years

characteristic
s (education,
age, pre-
pregnancy
BMI)

10




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
chocolate,
sweets
Parsons et al (1999) AMSTAR 2 confidence rating: critically low
Energy PCS 10m, 2, |Age 8 Energy intake |BMI Increase in NR 0.01 None* Analyses on
intake and |(Deheeger (4,6,8 |years (kcal) Height and energy intake same cohort
BMI et al, 1996) |years Dietary history |weight (per day*) as Rolland-
(112) collected in an |obtained from |between the Cachera
France interview with  |medical files |ages41to 6 (1995)
mothers of the [for first 3 ages |years was 60% drop out
children* (10mto 4 greatest in

years); then
measured at
home at ages
6 and 8 years

children in the
highest tertile of
BMI at age 8
years
compared with
groups who
were in the
middle or
lowest tertile of
BMI; the
increase in
energy intakes
before age 4
years and after

11




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
age 6 were not
predictive of
BMI tertile at
age 8
Energy PCS 3to4 Age 15 Energy intake |BMI Correlation NR <0.0118 |None* None
intake and |(Griffiths et |years years per kg of body [Assessment of|coefficient -0.73
BMI al, 1990) weight height and In girls only
(37) Dietary weight NR (n=10)
UK assessment No association
method NR in boys (data
NR)
Energy PCS 3to5 2 years |Energy intake |Change in BMI|NR NR Not Sex, age, No power
intake and |(Klesges et |years (kcal) Height and significant |baseline BMI, |calculation*
BMI al 1995) Willett FFQ for |weight (p-value  [family risk
(146) children* measured by NR) (parental
USA trained weight
research status),
assistants* baseline %
intake of
carbohydrate
and dietary

fat, change in
intakes from
baseline to
follow-up (1y
and 2 y),
physical
activity*

12




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
Energy PCS 2 years |8years |Energy intake |BMI (1) Energy NR (1) 0.049 |SES Analyses on
intake and |(Rolland- (kcal) intake at 2 (2) 0.044* same cohort
BMI Cachera et Interviews years as Deheeger
al, 1995) conducted by correlated with et al 1996
(112) dietitian to BMI at 8 years 60% drop out
France assess diet (r=0.20)
history — a (2) After
typical day’s adjustment for
eating pattern* SES, energy
intake remained
correlated with
BMI (r=0.20)*
Energy intake and body fat
Dougkas et al (2019) AMSTAR 2 confidence rating: low
Energy PCS (Kral [3to5 3 years Energy intake |Waist Increase in NR 0.04 Change in None
intake (from |et al 2008) |years from milk circumference |calories waist
milk) and (49) (change in (cm) consumed from circumferenc
body fat USA calories milk was e from ages 3
consumed at associated with to 5 years
ages 3to 5 0.01 (SE 0.004) and total
years) decrease in energy intake
waist at 3 years

circumference

Parsons et al (1999) AMSTAR 2 confidence rating: critically low

13




Exposure |Study type| Base- |Follow up| Exposure Outcome Measure of |95% CI| p-value Variables | Comments
and n line age association or adjusted for
outcome participant effect
s)
Country
Energy PCS 3to4 Age 15 Energy intake |Body fat mass |Correlation NR <0.009 None* None
intake and |(Griffiths et |years years per kg of body |index (BFMI) |coefficient -0.77
body fat al, 1990) weight (fat mass or |In girls only
(37) height?) (n=10)
UK No association

in boys (data

NR)

14




Macronutrients — carbohydrates

Table A9.2 Carbohydrate intake

Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% CI p-value Variables | Comments
and e age up of adjusted
Outcome | (N - associati for
participant on or
) effect
Country
Carbohydrate (CHO) intake and BMI
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Carbohydr | PCS 2t08 Age 8 Total CHO (% | BMI Mean NR NR Sex, None
ate (CHO) | (Skinner et | years years energy) Measuremen | CHO baseline
intake and | al 2004) 24h recalls ts by intake BMI,
BMI (70) age 20 months | dietician* from age birthweig
USA and earlier; 3 2t08 ht, age at
day records (2 years adiposity
food records (longitudi rebound,
and 1 24 hour nal age at
recall) at age 2 intake) cereal
to 3 years associat introducti
ed with on,
lower breastfee
BMI at 8 ding
years duration,
dietary
variety,
sedentar
y activity,
mother’s
perceptio

15




Exposure
and
Outcome

Study type
(n

participant

s)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure
of
associati
on or
effect

95% CI

p-value

Variables
adjusted
for

Comments

n of child
as picky
eater at
age 6,
parental
BMI*

Parsons et al (1999) AMSTAR 2 confidence rating:

critically low

CHO
intake and
BMI

PCS
(Klesges
et al 1995)
(146)

USA

3to5
years

2 years

Total CHO
intake (%
energy)

Willett FFQ for

children*

Change in
BMI
Measuremen
ts by trained
research
assistants*

NR

NR

Not
significant
(p-value
NR)

Sex,
age,
baseline
BMI,
family
risk
(parental
weight
status),
baseline
energy
intake, %
intake of
carbohyd
rate and
dietary
fat,
change
in intake

None

16




Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% CI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
from
baseline
to follow-
up (1
year and
2 year),
physical
activity*
CHO PCS 2 years | Age 8 Total CHO BMI Correlati | NR 0.5* Baseline | 60% drop out
intake and | (Rolland- years intake (% Objectivity of | on BMI,
BMI Cachera energy) assessment | coefficie energy
et al, Interview NR* nt (r) - intake,
1995) survey of diet 0.07* parental
(112) history* BMI,
SES*
CHO intake and body fat
Parsons et al (1999) AMSTAR 2 confidence rating: critically low
CHO PCS 2 years | Age 8 Total CHO Triceps No NR NR Baseline | 60% drop out
intake and | (Rolland- years intake (% skinfold associati BMI,
body fat Cachera energy) Subscapular | on (data energy
et al, skinfold NR) intake,
1995) parental
(112) BMI,
SES

17




Macronutrients — dietary fat

Table A9.3 Dietary fat intake and obesity outcomes

Exposur | Study type | Baselin | follow up Exposure Outcome Measure of | 95% CI p- Variables Comments
e and (n e age association val adjusted for
outcome participants) or effect ue
Country
Total fat intake and body weight
Naude et al (2018) AMSTAR 2 confidence rating: high

Total fat | PCS 7t036 |1l.5and?2 | Low fat (LF) Change in No NR 0.8 | None Convenienc

and (Niinikoski months | years group (27.7 to | body weight | difference 1 e sample,

change et al 1997) 28.7% energy) in weight sample size

in body (740) compared with gain from justification

weight (1 | Finland high fat (HF) age 7 accurately

to 2 group (>28.7% months to described

years energy) 36 months Significant

later) 4-day dietary (no effect imbalance

size) in

participant
numbers
between
groups
LF: n=35;
HF: n=705

Total fat | PCS (Shea |3to4 2 years LF (=£30% Change in MD 0.2kg -0.26 to NR | Unadjusted Convenienc

and et al 1993) | years (mean) energy) body weight | per year 0.66 results e sample

change (215) HF (>30% (kg per year) presented in No sample

in body USA energy) Height and Naude as size

weight (2 | (predomina 4 x 24h dietary | weight adjusted results | justification

years ntly recall measured by (for sex,

later) Hispanic 3 x semi- balance ethnicity,

population) guantitative baseline body

18




Exposur | Study type | Baselin | follow up Exposure Outcome Measure of | 95% CI p- Variables Comments
e and n e age association val adjusted for
outcome participants) or effect ue
Country
FFQs at scale and weight, total
baseline — stadiometer* energy intake)
averaged to a didn’t alter
single estimate results
of nutrient
intake
Total fat intake and BMI
Naude et al (2018) AMSTAR 2 confidence rating: high
Total fat | PCS 3to5 2 years | Total fat intake | Change in Every 1% NR 0.0 | Sex, age, Convenienc
and (Klesges et | years (% energy) BMI increase in 5 baseline BMI, e sample
change | al 1995) Willett FFQ for | Height and energy baseline energy | No sample
in BMI (2 | (146) children weight from dietary intake, parental | size
years USA measured by | fat BMI, physical justification
later) trained associated activity
research with beta
assistants* coefficient
0.034kg/m?
Total fat | PCS (Shea |3to4 2 years LF (£30% Change in MD -0.26 to >0. | Unadjusted Convenienc
and etal 1993) | years (mean) energy) BMI (kg/m? 0.02kg/m? | 0.30 05 | results reported | e sample
change (215) HF (>30% per year) per year in Naude as No sample
in BMI (2 | USA energy) Height and between LF adjusted results | size
years (predomina 4 x 24h dietary | weight compared (for sex, justification
later) ntly recall measured by | with HF ethnicity,
Hispanic 3 x semi- balance baseline BMI,
population) guantitative scale and total energy
FFQs (Willett | stadiometer* intake) didn’t
FFQ) at alter results
baseline —

averaged to a
single estimate

19




Exposur | Study type | Baselin | follow up Exposure Outcome Measure of | 95% CI p- Variables Comments
e and n e age association val adjusted for
outcome participants) or effect ue
Country

of nutrient

intake
Total fat | PCS (Jago |3to4 3years | Total fat intake | Change in Dietary NR NR | Sex, ethnicity, Convenienc
and et al 2005) | years (% energy) BMI factors baseline BMI, e sample
change (133) 4 day Height and were not parental No sample
in BMI (3 | USA observed weight associated overweight, size
years dietary intake | measured by | with BMI sedentary justification
later) —recorded by | stadiometer | across the behaviour,

trained and balance- | 3 study physical activity,

observers beam scale* | years dietary

behaviours, total
energy intake

Total fat | PCS 2t0 8 Age 8 Total fat intake | Change in Every 1g NR 0.0 | Baseline BMI, Purposely
and (Skinner et | years years (9) BMI increase in 03 | birthweight, age | selected
change al 2004) Interviews Assessed by | total fat 9 at cereal sample
in BMI (6 | (70) conducted by | dietician intake introduction, from 2
years USA 2 dieticians: 24 | (weight, associated breastfeeding metropolita
later) hour dietary standard with beta duration, dietary | n areas

recall and 2- scale; height, | coefficient variety, No sample

day food steel tape)* 0.01kg/m? sedentary size

records activity justification

(dietary

assessment

included 3

non-

consecutive

days) at 9 time
points. Intakes

20




Exposur | Study type | Baselin | follow up Exposure Outcome Measure of | 95% CI p- Variables Comments
e and n e age association val adjusted for
outcome participants) or effect ue
Country
from each time
point averaged
to provide 9
daily intakes
Total fat | PCS (Alexy | 3.2 Age 17 Lower fat (LF) | Change in BMI z- NR NR | None Convenient
and et al 2004) | years years group (32% BMI z-score | score sample
change (112) energy) Accuracy of | decreased No sample
in BMI z- | Germany Higher fat (HF) | assessment | by 0.13 size
score (14 group (40% NR BMI z- justification
years energy) score in the
later) 3-day weighed LF group
dietary record while BMI
z-score
increased
by 0.04 in
the HF
group
Parsons et al (1999) AMSTAR 2 confidence rating: critically low
Total fat | PCS 2 years | 6 years Total fat intake | BMI Correlation | NR 0.7 | Baseline BMI, 60% drop
and BMI | (Rolland- (% energy) Accuracy of | coefficient 7* | energy intake, out
(6 years | Cachera et Dietician assessment | (r) 0.02* parental BMI,
later) al, 1995) conducted NR SES
(112) interview of
diet history — a
typical day’s

eating pattern*

Total fat intake and body fat

Naude et al (2018) AMSTAR 2 confidence rating: high

21




Exposur | Study type | Baselin | follow up Exposure Outcome Measure of | 95% CI p- Variables Comments
e and n e age association val adjusted for
outcome participants) or effect ue
Country
Total fat | PCS 2years | 4years | Total fatintake | (1) % body (1) Every1l | NR (1) | Baseline BMI, No sample
and body | (Skinner et (g per day) fat unit 0.0 | parental BMI, size
fat al 2004) (2) body fat increase in 2 sex, dietary justification
(53) (9) total fat (2) | variables Data from
USA intake, 0.0 | (protein, Carruth and
associated 1 monounsaturate | Skinner,
with beta d fat intakes g 2001~
coefficient per day; calcium
0.619% mg per day)
(SE
0.261%)
(2) Every 1
unit
increase in
fat intake
associated
with beta
coefficient
1799 (SE
70.1)
Parsons et al (1999) AMSTAR 2 confidence rating: critically low
Total fat | PCS 2 years | Age 8 Total fat intake | Body fat Correlation | NR (1) | Baseline BMI, 60% drop
and body | (Rolland- years (% energy) Q) coefficient 0.7 | energy intake, out
fat Cachera et subscapular | (r): 9* | parental BMI,
al, 1995) skinfold (1) 0.02* (2) | SES*
(112) (2) triceps (2) -0.05* 0.6
France skinfold 5*

Polyunsaturated fatty acids (PUFA) intake and BMI

Voortman et al (2015) AMSTAR 2 confidence rating: low
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Exposur | Study type | Baselin | follow up Exposure Outcome Measure of | 95% CI p- Variables Comments
e and n e age association val adjusted for
outcome participants) or effect ue
Country
PUFA PCS 14 Age 4 PUFA intake BMI OR of 0.62 to <0. | Sex, birth None
and odds | (Heppe et al | months | years (energy- preschool 0.96 05 | weight, age of
of 2013) adjusted g per overweight introduction to
overweig | (3610) day) (undefined) solid foods,
ht Netherlands *0.77 intakes of SFA
and MUFA
(units unclear),
parental BMI,
maternal
smoking, SES*
PUFA PCS lyear | Age5S PUFA intake BMI No NR 0.6 | None (results None
and BMI | (Scaglioni years (% energy) A child was difference 0 cited in
cut-off et al 2000) defined to be | in intakes Voortman were
(147) overweightif | atage 1 not adjusted,
Italy their BMI was | year even though the
over the 90th | between study did
centile of the | children perform multiple
age and sex- | <90™ BMI regression
adjusted centile analyses)
Rolland- compared
Cachera with >90th
curves. BMI centile
atage 5
years*

PUFA intake and body fat

Voortman et al (2015) AMSTAR 2 confidence rating: low
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Exposur | Study type | Baselin | follow up Exposure Outcome Measure of | 95% CI p- Variables Comments
e and n e age association val adjusted for
outcome participants) or effect ue
Country
PUFA PCS 2to5 Age 5.8 | PUFA intake % body fat NR NR Not | Sex, BMI (age N
) o one
and body | (Carruth years years (g per day) sig | unspecified),
fat and nifi | dietary variables
Skinner, can | (including
2001) t longitudinal
(53) (p- | daily intakes of
USA val | protein and
ue | micronutrient
NR | intake — units
) unclear),
parental BMI
n3-PUFA intake and BMI
Voortman et al (2015) AMSTAR 2 confidence rating: low
n-3 RCT 9t018 | 9 months | DHA + EPA BMI z-score | No effect NR 0.8 | Not applicable None
PUFA (Andersen | months supplementati (effect size 5
and BMI | etal 2011) on (1.6g fish NR)
z-score (133) oil) versus
Denmark control
(sunflower oil)
n-3 RCT (Ayer |6 Age 8 Rapeseed and | BMI No effect NR Not | Not applicable None
PUFA et al 2009) | months | years fish oil (effect size sig
and BMI | (100) to5 supplementati NR) nifi
Australia years on (500mg) can
compared with t
control (p-
(sunflower oil) val
ue
NR
)
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n-3 PCS 2 years | Age 6 Plasma BMI z-score | No NR NR | Birthweight, None
PUFA (Standl et al and 10 phospholipids association breastfeeding
and BMI | 2014) years duration,
z-score (388) maternal BMI
Germany
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Table A9.4 Dietary fat intake and blood lipids

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% | p-value | Variables Comments
e X e age up association | Cl adjusted for
outcome | (N or effect
participants)
Country
PUFA intake and total cholesterol (TC)
Voortman et al (2015) AMSTAR 2 confidence rating: low
PUFA PCS 6 Age 4 PUFA (% TC (adjusted | NR NR Not Not applicable None
and TC (Ohlund et | months | years energy) for gender) signific
al 2008, to 4 ant (p-
2011) years value
(127) NR) in
Sweden univaria
te
analysi
S
PUFA PCS (Cowin | 18 Age 31 Energy- TC NR NR Not Sex, ethnicity, None
and TC |etal2001) | months | months | adjusted signific | energy intake,
(496) PUFA (g per ant (p- | energy-adjusted
UK day) value intake of
Natural log of NR) saturated fat
PUFA intake and PUFA,
entered into starch, sugar,
models dietary fibre
(NSP) and
vitamin C*

PUFA intake and low density lipoprotein cholesterol (LDL-C)
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PUFA PCS 6 Age 4 PUFA (% LDL-C NR NR | Not Not applicable
and LDL- | (Ohlund et | months | years energy) (adjusted for signific
C al 2008, to 4 gender) ant (p-
2011) years value
(127) NR)
Sweden
PUFA intake and high density lipoprotein cholesterol (HDL-C)
PUFA PCS (Cowin | 18 Age 31 Energy- HDL-C NR for all -0.29 | 0.036 Sex, ethnicity, None
and et al 2001) | months | months adjusted outcomes to - energy-adjusted
HDL-C (496) PUFA (g per exceptfor | 0.01 intake of
UK day) HDL-C. saturated fat
Natural log of For every and PUFA,
PUFA intake unit starch, sugar,
entered into increase in dietary fibre
models the natural (NSP) and
log of vitamin C*
PUFA
intake,
there is a
0.15
decrease in
HDL-C in
girls only
PUFA PCS 6 Age 4 PUFA (% HDL-C NR NR Not Not applicable None
and (Ohlund et | months | years energy) (adjusted for signific
HDL-C al 2008, to4 gender) ant (p-
2011) years value
(127) NR)
Sweden

27




n-3 PUFA intake and HDL-C

n-3 RCT (Ayer |6 Age 8 Fish oll HDL-C No effect NR Not Not applicable None
PUFA et al 2009) | months | years supplementati (effect size signific
and (100) to5 on compared NR) ant (p-
HDL-C Australia years with placebo value
(NR) NR)
n-3 PUFA intake and triacylglycerol (TG)
PUFA RCT (Ayer |6 Age 8 Fish oll TG No effect NR Not Not applicable None
and TG |etal2009) |months |years supplementati (effect size signific
(100) to5 on compared NR) ant (p-
Australia years with placebo value
(NR) NR)
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Table A9.5 Dietary fat intake and blood pressure

Exposure Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
and - e age up association val | adjusted for
outcome | (n partici- or effect ue
pants)
Country
PUFA intake and blood pressure
Voortman et al (2015) AMSTAR 2 confidence rating: low
PUFA and | PCS (van 14 Age 6 PUFA (g per SBP (mm Highest -0.41 to Not | Sex, ethnicity, None
systolic den months | years day) Hg) tertile of 0.93 sig | birth weight,
blood Hooven, intake nifi | BMI at age 6,
pressure 2013) (>8.69 per ca | energy intake,
(SBP) (2882) day)* nt | macronutrient
Netherland compared (p- | intake,
S with lowest val | sedentary
tertile of ue | behaviour,
intake NR | maternal
(<7.0g per ) smoking and
day)* educational
associated level
with beta
coefficient
0.26mmHg
PUFA and | PCS (van 14 Age 6 PUFA (g per DBP (mm Highest -0.46 to Not | Sex, ethnicity, None
diastolic den months | years day) Hg) tertile of 0.66 sig | birth weight,
blood Hooven, intake nifi | energy intake,
pressure 2013) (>8.69 per ca | macronutrient
(DBP) (2882) day)* nt | intake,
Netherland compared (p- | sedentary
S with lowest val | behaviour,
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Exposure Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
and - e age up association val | adjusted for
outcome | (n partici- or effect ue
pants)
Country
tertile of ue | maternal
intake NR | smoking and
(<7.0g per ) educational
day)* level
associated
with beta
coefficient
0.10mmHg
n-3 PUFA intake and blood pressure
n-3 PUFA | RCT (Ayer |6 Age 8 Rapeseed and | SBP (mm No effect NR 0.6 | Not applicable None
and SBP et al 2009) | months | years fish oil Hg) (effect size 6
(100) to5 supplementati NR)
Australia years on (500mg)
compared with
control
(sunflower oil)
n-3 PUFA | RCT (Ayer |6 Age 8 Rapeseed and | DBP (mm No effect NR 0.9 | Not applicable None
and DBP et al 2009) | months | years fish oil HQg) (effect size 3
(100) tob supplementati NR)
Australia years on (500mg)

compared with
control
(sunflower oil)
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Table A9.6 Dietary fat intake and linear growth

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Total fat intake and age at peak growth
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Total fat | PCS l1to2 Age 6 to | Total fat (g per | PGV Every 1 SD | NR <0. | Baseline height | Study
and age | (Berkey et |years 8 years | day) increase in 05* | and BMI, age- conducted
at peak | al 2000) age and total fat adjusted total in the
growth (67 girls) energy- intake energy intake at | women
velocity | USA adjusted, associated age 1to 2,and | borninthe
(PGV) expressed as with age or energy- | 1930s-
log residuals reduction in adjusted intakes | 1940s
entered into age at peak of vegetable High drop-
models* growth (- protein and total | out rate
0.63 years) fat (g per day)* | (43%)
Total fat intake and height
Naude et al (2018) AMSTAR 2 confidence rating: high
Total fat | PCS 7t036 |1.5and 2 | Low fat (LF) Change in At 1 year: NR 0.9 | None Significant
and (Niinikoski months | years group (27.7 to | height (%) LF 3 imbalance
height et al 1997) 28.7% energy) =0.18 in
(740) compared with (1.0)% participant
Finland high fat (HF) ; HF =0.16 numbers
group (>28.7% (0.9)% between
energy) groups
LF: n=35;
HF: n=705
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Total fat
and
height

PCS (Shea
et al 1993)
(215)

USA
(predomina
ntly
Hispanic
population)

3to4
years

2 years
(mean)

LF (<30%

energy)
HF (>30%

energy)

Change in
height (cm
per year)

MD 0.2

-0.24 to
0.64

NR

Unadjusted
results
presented in
Naude as
adjusted results
(for sex,
ethnicity,
baseline BMI,
total energy
intake) didn’t
alter results

Convenienc

e sample
No sample
size
justification
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Macronutrients — protein

Table A9.7 Protein intake and obesity outcomes

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Total protein intake and BMI
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Protein PCS 12 Age 7 Median protein | Standardised | Those See Se | Sex, baseline Power
and (Gunther et | months | years intake % BMI (BMI children previous |e BMI SDS, total | calculation
Odds of | al 2007) , 1810 energy (25" to | SDS) with column pre | energy intake, DONALD
overweig | (203) 24 75t Measuremen | consistently vio | fat intake (% cohort
ht Germany months percentiles) at | ts performed | high protein us | energy),
age 18-24m by trained intakes col | firstborn status,
Median low nurses* from age um | maternal weight,
intake: 13.3% | Overweight 12 months, n educational
(11.8to defined as 18to 24 attainment,
14.7%) BMI >75th months gestational age,
Median high percentile of | versus maternal
intake: 13.8% | German children smoking,
(12.9to reference with lower breastfeeding,
15.2%) curves* protein siblings in
3-day weighed intakes: dataset*
records at 12, a) BMI SDS
18 and 24m 0.37 (95%
Cl 0.12 to
0.61)
compared
with 0.08
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
(95% CI -
0.09 to
0.26);
p=0.04
b) OR for
overweight
at age 7:
2.39(1.14
to 4.99)
p=0.02
Protein PCS 17 to Age 4 Mean protein BMI Higher NR NR | Total energy No power
and BMI | (Ohlundet |18 years intake (% Weight protein intake, calculation
al 2010) months energy) 13.6% | measured intake macronutrient Loss to
(127) (SD 1.6) using digital | associated intake (absolute | follow up
Sweden Monthly 5-day | scale and with higher intake in >20%
food records height BMI (details grams), parental
measured by | NR) BMI when child
infantometer was aged 4
(at 18m) and years*
stadiometer
(at 4 years)
Protein PCS lyear |Ageb5 Mean protein BMI (a) Children | NR (@) | Sex, weight and | Measureme
and BMI | (Scaglioni years intake (% Overweight aged 5 0.0 | length at birth nt errors in
et al 2000) energy) defined by years with 24 | and 1 year, dietary
(147) Age-adjusted | BMI over the | overweight (b) | other reporting
Italy FFQ and 24h 90" centile of | had a 0.0 | macronutrients | not
recalls at the age- and | higher 5 (% energy), considered
baseline and sex-adjusted | intake of parental age No power
follow-up Rolland- protein (% calculation
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Cachera energy) at and weight
curves age 1 year status*
(Rolland- than
Cachera et al | children
1982)* with healthy
Measuremen | weight
ts performed | (22%
by 2 compared
paediatrician | with 20%)
S (b) Protein
intake at 1
year of age
was
associated
with
overweight
at 5 years
after
adjustment
Protein PCS 2t08 Age 8 Mean BMI Mean NR 0.0 | Sex, baseline No power
and BMI | (Skinner et | years years longitudinal Measuremen | longitudinal 17* | BMI, calculation
al 2004) protein intake | ts performed | protein birthweight, age | Most of
(70) atage 2to 8 by dietician intake (in at adiposity sample
USA years (14% g)* at age 2 rebound, age at | from upper
energy) to 8 years cereal SES
24 hour recalls was a introduction, families; a
until age 20 predictor of breastfeeding single racial
months; 3-day BMI at 8 duration, dietary | group was
records (2 years variety, selected
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
food records 0.01 (SE sedentary
and a 24h 0.01)* activity,
recall) at ages mother’s
24 to 36 perception of
months child as picky
eater at age 6,
parental BMI*
Parsons et al (1999) AMSTAR 2 confidence rating: critically low
Protein PCS 2 years | Age 8 Protein intake | BMI Correlation | NR 0.0 | BMI and energy | 60% drop
and BMI | (Rolland- years (% energy) Objectivity of | coefficient 08* | intake at 2 out
Cachera et Interviews assessment | (r) 0.28* years, parental
al, 1995) conducted by | NR BMI, SES*
(112) dietician — diet
France history,
capturing
usual eating
patterns
Total protein and body fat
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Protein PCS 12 Age 7 Median protein | Body fat % Those 1.06 to 0.0 | Sex, child DONALD
and body | (Gunther et | months | years intake % The 75t children 4.88 3 baseline BMI % | cohort
fat al 2007) , 18 to energy (25" to | percentile of | with body fat, total Power
(203) 24 75t body fat consistently energy intake calculation
Germany months percentiles) reference high protein fat intake (% reported
Median low curves based | intakes energy),
intake: 13.3% | on % body from age firstborn status,
fat values 12 months, maternal weight,
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
(11.8to measured by | 18 to 24 educational
14.7%) bioelectric months had attainment,
Median high impedance a OR for % gestational age,
intake: 13.8% | analysis in body fat maternal
(12.9to British >75Hh smoking,
15.2%) children; percentile: breastfeeding,
McCarthy et | 2.28 (1.06 siblings in
al, 2006 to 4.88) dataset*
than
children
with a low
protein
intake
Parsons et al (1999) AMSTAR 2 confidence rating: critically low
Protein PCS 2 years | Age 8 Protein intake | (1) Correlation | NR (1) | BMI and energy | 60% drop
and body | (Rolland- years (% energy) Subscapular | coefficient 0.0 | intake at 2 out
fat Cachera et skinfold (total | (r) 04* | years, parental
al, 1995) body fat) (1) 0.20* (2) | BMI, SES *
(112) (2) Triceps (2) 0.11* 0.3
France skinfold o*
(body fat %)

Animal protein intake and BMI

Hornell et al (2013) AMSTAR 2 confidence rating: moderate
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Animal PCS 12 Age 7 Median protein | BMI SDS (1) Animal | NR (1) | Sex, child DONALD
protein (Gunther et | months | years intake % protein at 0.0 | baseline BMI cohort
and BMI | al 2007) , 5106 energy (25" to 12 months 02 | SDS, total Power
(203) years 75t associated (2) | energy intake calculation
Germany percentiles) at with higher 0.0 | fat intake (% reported
age 18-24m BMI at 7 2 energy),
13.8% (12.9 to years (data firstborn status,
15.2%) NR) maternal weight,
(2) Dairy educational
intake at attainment,
12m but not gestational age,
meat or maternal
cereal smoking,
intake breastfeeding*
associated
with BMI
(data NR)
Dougkas et al (2019) AMSTAR 2 confidence rating: low
Animal PCS (Braun | 12 8 years Dairy protein (1) BMI A 10g (1) 0.02 (2 | Birth weight z- None
protein et al 2016) | months (g per day) (2) Body higher dairy | to 0.11 an | score,
(dairy) (3564) (1 year) weight protein (2)0.03 |d breastfeeding,
and BMI | USA intake (per |to0.12 2) | playing sports,
day) at age <0. | household
1 year 05 |income,
associated maternal BMI at
with study
enrolment,

education, folic
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
(1) 0.07 SD acid use during
increase in pregnancy,
BMI smoking during
(2) 0.07 SD pregnancy and
increase in non-dairy
body animal protein
weight
However,
there was
no
difference
in effect
sizes
between
dairy and
non-dairy
sources of
protein.
Animal protein intake and body fat
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Animal PCS 12 Age 7 Median protein | Body fat % (1) Animal | NR (1) | Sex, child DONALD
protein (Gunther et | months | years intake % protein at 0.0 | baseline BMI cohort
and body | al 2007) ,5t06 energy (25" to 12 months 1 SDS, total
fat (203) years 75t and5to 6 energy intake
Germany percentiles) at years fat intake (%
12 months associated energy),
13.3% (11.7 to with higher firstborn status,

14.8%)

% body fat

maternal weight,
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
(2) Dairy (2) | educational
intake but 0.0 | attainment,
not meat or 7 gestational age,
cereal maternal
intake smoking,
associated breastfeeding*
with BMI
Vegetable protein intake and BMI
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Vegetabl | PCS 12 Age 7 Median protein | BMI SDS Vegetable | NR Not | Sex, child DONALD
e protein | (Gunther et | months | years intake % protein sig | baseline BMI cohort
and BMI | al 2007) , 5106 energy (25" to intake at 12 nifi | SDS, total
(203) years 75t months not can | energy intake,
Germany percentiles) associated t fat intake (%
13.8% (12.9 to with BMI at (p- | energy), fibre
15.2%) 7 years val | intake (g per
(data NR) ue | kcal), firstborn
NR | status, maternal
) weight,
educational
attainment,
gestational age,
maternal
smoking,

breastfeeding*

Vegetable protein intake and body fat

Hornell et al (2013) AMSTAR 2 confidence rating: moderate
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Vegetabl | PCS 12 Age 7 Median protein | % body fat Vegetable | NR Not | Sex, child DONALD
e protein | (Gunther et | months | years intake % protein sig | baseline % body | cohort
and body | al 2007) , 5106 energy (25" to intake at 12 nifi | fat, total energy
fat (203) years 75t months not can | intake, fat intake
Germany percentiles) at associated t (% energy),
12m with % (p- | fibre intake (g
13.3% (11.7 to body fat at val | per kcal),
14.8%) 7 years ue | firstborn status,
(data NR) NR | maternal weight,
) educational
attainment,
gestational age,
maternal
smoking,

breastfeeding, *
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Table A9.8 Protein intake and growth outcomes

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and e age up association val | adjusted for
outcome | (N or effect ue
participants)
Country
Total protein intake and adiposity rebound (AR)
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Protein PCS 18 Variable | Protein (g per | Timing of AR | No NR Not | Analyses ALSPAC
and age | (Dorosty et | months day) association sig | stratified by sex* | cohort
at AR al 2000) between nifi Parental
772 protein can BMI and
UK intake and t having at
timing of (p- least 1
AR (data val obese
NR) ue parent
NR predictive of
) very early
(<43
months) or
early (49 to
60 months)
AR
Protein PCS 12 to Upto Protein (% Timing of AR | No NR p> | Gestational age, | DONALD
and age | (Guntheret |24 age 7 energy) association 0.0 | breastfeeding, cohort
at AR al 2006) months | years between 5% | energy intake, No power
(313) habitual maternal BMI, calculation
Germany protein siblings in data
intake and set*
timing of
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Exposur
e and
outcome

Study type
(n

participants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

val
ue

Variables
adjusted for

Comments

AR (data
NR)

Protein
and BMI
at AR

PCS
(Gunther et
al 2006)
(313)
Germany

12 to
24
months

Upto
age 7
years

Protein (%
energy)

BMI-SDS at
AR

Girls in
highest
tertile of
protein
intake had
a
significantly
higher BMI-
SDS at AR
than those
in the
lowest
tertile of
protein
intake
(mean
difference
NR)

NR

<0.
05*

Gestational age,
breastfeeding,
energy intake,
maternal BMI,
siblings in data
set*

DONALD

cohort

No power

calculation
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and e age up association val | adjusted for
outcome | (N or effect ue
participants)
Country
Animal protein intake and peak linear growth velocity (PLGV)
Animal PCS 3to5 Variable | Animal protein | PGV Higher NR <0. | Baseline height | Study
protein (Berkey et | years (g per day) animal 05* | and BMI, age- conducted
and al 2000) age and protein adjusted total in the
PLGV (67 girls) energy- intake energy intake at | women
USA adjusted, associated age 1to 2,and | borninthe
expressed as with higher age or energy- | 1930s-
log residuals PLGV (data adjusted intakes | 1940s
entered into NR) of vegetable High drop-
models* protein and total | out rate
fat (g per day)* | (43%)
No power
calculation*
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Table A9.9 Protein intake and timing of puberty

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- |€age |up associatio val | adjusted for
outcome | pants) n or effect ue
Country
Protein (total, animal and vegetable) intake and age of menarche or voice break
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Protein PCS 3 By age Total protein Age at Total NR NR | Unclear ALSPAC
intake (Rogers et | years, 12 years (g per day) menarche protein cohort
and age | al 2010) 7 years | and 8 Baseline (AAM) intake at 3 No power
of (3298 girls) months | jietary data (defined as | years calculation*
menarch UK collected by bfetfore or 12 astio/iftﬁd < Analyses
€ FFQ; validated arter age 48 \ﬂ - restricted to
by comparison yeartshan O)llgars white girls
with 3-day months) an h from
food records Data months. singleton
taken on 10% | collected at births due
sample of the | research to
cohort* clinics when differences
the gIrIS were in outcome
around age between
years* non-white
girls, and
small
number of
non-white
girls*
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- |€age |up associatio val | adjusted for
outcome | pants) n or effect ue
Country
Animal PCS 3to5 Variable | Animal protein | Age at Higher NR <0. | Baseline height | No power
protein (Berkey et | years (g per day) menarche animal 05* | and BMI, age- calculation*
intake al 2000) age and (mean age at | Protein adjusted total Study
and age | (67 girls) energy- menarche intake at energy intake at | conducted
of USA adjusted, 12.83, SD age3to5 age1to2,and |in the
menarch expressed as | 1.09 years)* | Yyears age or energy- | women
e log residuals associated adjusted intakes | porn in the
entered into with earlier Of Vegetable 1930s-
models* menarche protein and total | 1940s
Diet history (for every 1 fat (g per day)” High drop-
covering past SD . out rate
6 months — :Egﬁgse n (43%)
method '
internally menarcze
validated — gcggrre
strong ' i years
correlation earlier)

between daily
protein intake
and child’s
rate of growth
of muscle in
lower leg
(correlation
coefficient
0.46 in girls
and 0.68 for
boys)*
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- | €age up associatio val | adjusted for
outcome | pants) n or effect ue
Country
Animal PCS 3to4 Variable | Animal protein | Age at Higher NR 0.0 | Sex, birth year, | Power
protein (Gunther et | years, intake (% menarche or | animal 6 birth weight, calculation
intake al 2010) 5t06 energy; age- voice break protein breastfeeding performed*
and age | (92) years and sex- intake duration, rapid
of G standardised) (especially weight gain 0-
ermany ,

menarch Meat and dairy from cows 2y, total energy
e or protein (% milk) intake, fat intake
voice energy) tended to (% energy), total
break 3-day weighed be e protein (%d

records at age associaze energy) an

with earlier vegetable
3,4,5, 6 years ;
, menarche protein (%

Urinary per voice energy),

samples for break (data maternal

urinary NR) overweight,

nitrogen paternal

excretion for education*

validating

dietary data

collected from

57 children
Animal PCS 3 By age Animal protein | Age at Animal NR NR | Unclear ALSPAC
protein (Rogerset |years, |12years | Meat protein menarche protein cohort
intake al 2010) 7 years |and 8 (AAM) intake at 3 No power

. (g per day) : POW!

and age | (3298 girls) months Baseline (defined as years calculation*
of UK _ before or associated Analyses
menarch dietary data after age 12 | with AAM < :

collected by restricted to
e o yearsand 8 | 12 years white girls

FFQ; validated | 15t and 8 ¢

by comparison months. rom

with 3-day singleton
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- |€age |up associatio val | adjusted for
outcome | pants) n or effect ue
Country
food records Data Meat intake births due
taken on 10% | collected at at 3 years to
sample of the | research strongly differences
cohort* clinics when | associated in outcome
the girls were | with between
around age reaching white and
11.5t0 12.5 | menarche non-white
years* by 12 years girls, and
and 8 small
months. number of
non-white
girls*
Vegetabl | PCS 3to5 Variable | Vegetable Age at Higher NR <0. | Baseline height | No power
e protein | (Berkey et | years protein (g per | menarche vegetable 05* | and BMI, age- calculation*
intake al 2000) day) (mean age at | protein adjusted total Study
and age | (67 girls) age and menarche intake at energy intake at | conducted
of USA energy- 12.83, SD age3to5 agelto2,and |inthe
menarch adjusted, 1.09 years)* | years age or energy- | women
e expressed as associated adjusted intakes born in the
log residuals with later of vegetable 1930s-
entered into menarche protein and total | 1940s
models* (data NR) fat (g per day)* | pyigh drop-
out rate
(43%)
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- |€age |up associatio val | adjusted for
outcome | pants) n or effect ue
Country
Vegetabl | PCS 3to4 Variable | Vegetable Age at Higher NR 0.0 | Sex, birth year, | Power
e protein | (Gunther et | years, protein (% menarche or | vegetable 2 birth weight, calculation
intake al 2010) 5t0 6 energy, age voice break protein breastfeeding performed*
and age (92) years standardised) intake was duration, rapid
of associated weight gain 0-
menarch Germany with later 2y, total energy
e or menarche intake, fat intake
voice or voice (% energy), total
break break (data protein (%
NR) energy) and
animal protein
(% energy)
intake, fibre
intake (g per
day) maternal
overweight,
paternal
education*
Protein (animal and vegetable) intake and age at onset of pubertal growth spurt
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Animal PCS 3to4 Variable | Animal protein | Age at onset | Childrenin | NR <0. | Sex, birth year, | None
protein (Gunther et | years (% energy) of pubertal the highest 05* | birth weight,
and age | al 2010) growth spurt | tertile of breastfeeding
a1t: onset | (112) animal duratri]on, rapid
0 protein weight gain O-
pubertal Germany intake at 2y, total energy
growth age 3to 4 intake, fat intake
spurt years (% energy), total
experience protein (%
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- |€age |up associatio val | adjusted for
outcome | pants) n or effect ue
Country
d earlier energy) and
onset of vegetable
pubertal protein (%
growth at energy),
mean age maternal
9.0 (95% CI overweight,
8.7 t0 9.3) parental
compared education*
with age
9.7 (95% CI
9.4 t0 10.0)
in children
in the
lowest
tertile*
Vegetabl | PCS 3to4 Variable | Animal protein | Age at onset | Childrenin | See p- | Sex, birth year, | None
e protein | (Gunther et | years, (% energy) of pubertal the highest | previous | tre | birth weight,
and age | al 2010) 5t0 6 growth spurt | tertile of column nd | breastfeeding
a1t: onset | (112) years vegetable = duratri]on, rapid
0 protein 01 | weight gain O-
pubertal Germany intake at 2y, total energy
growth age 3to 4 intake, total
spurt years protein (%
experience energy) and
d later animal protein
onset of (% energy)
pubertal intake, fibre
growth intake (g per
spurt at age day), maternal
9.6 (95% CI overweight,
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- |€age |up associatio val | adjusted for
outcome | pants) n or effect ue
Country
9.2t09.9) parental
compared education*
with age
9.1 (95% CI
8.810 9.4)
in children
in the
lowest
tertile*
Protein (animal and vegetable) intake and age at peak linear growth velocity (PLGV)
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Animal PCS 3to4 Variable | Animal protein | Age at PLGV | Childrenin | NR <0. | Sex, birth year, | None
protein (Gunther et | years (% energy) the highest 05 | birth weight,
and age | al 2010) tertile of breastfeeding
atPLGV | (112) animal duration, rapid
protein weight gain at O
Germany intake at to 2 years, total
age 3to 4 energy intake,
years fat intake (%
experience energy), total
d PGV at protein (%
mean age energy) and
12.0 (95% vegetable
Cl11.7 to protein (%
12.3) energy),
compared maternal
with age overweight,
12.5 (95% parental
Cl12.2to education*
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- | €age up associatio val | adjusted for
outcome | pants) n or effect ue
Country
12.9) in
children in
the lowest
tertile
Vegetabl | PCS 3to4 Variable | Vegetable Age at PLGV | Childrenin | NR p- | Sex, birth year, | None
e protein | (Gunther et | years protein (% the highest tre | birth weight,
and age | al 2010) energy) tertile of nd | breastfeeding
at PLGV | (112) vegetable =0. | duration, rapid
protein 02 | weight gain at O
Germany intake at to 2 years, total
age 3to 4 energy intake,
years total protein (%
experience energy) and
d PLGV at animal protein
mean age (% energy)
12.6 (12.3 intake, fibre
to 13.0) intake (g per
compared day), maternal
with age overweight,
12.1 (11.8 parental
to 12.5) in education*
children in
the lowest
tertile
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Table A9.10 Protein intake and other health outcomes

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and (n partici- | ©age up association val | adjusted for
outcome | pants) or effect ue
Country
Total protein intake and blood lipids
Voortman et al (2015b) AMSTAR 2 confidence rating: low
Protein PCS (Cowin | 18 Age 31 Protein intake | (1) TC (2) 0.00 NR Not | Analysis None
and et al 2000) | months | months (% energy) (2) LDL-C (M), -0.07 sig | stratified by sex,
blood (389) Mean protein | (3) HDL-C (F) nifi | non-white
lipids intake 15% (2) -0.04 can | children were
UK (4) TAG : t luded f
(males) and (M), -0.17 excluded from
15.1% (F) (all | the analysis
(females) (3) -0.07 >0. | Total energy
(M), 0.06 05) | intake and
(F) intakes of
saturated fat
(4)NR and PUFA
(unclear if %
energy or
absolute intake)
Total protein intake and bone health
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Protein PCS 2t08 Age 8 Protein intake | Bone mineral | Longitudina | NR <0. | NR—=notclear | Analysisin
and bone | (Bounds et | years years (9) content | intakes of 05 white
health al 2005) (BMC)(9) protein children
(52) Bone mineral | (from age 2 only
USA density to 8 years)
(BMD) (g per correlated
cm?) with BMC
and BMD
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and (n partici- | ©age up association val | adjusted for
outcome | pants) or effect ue
Country
Total protein intake and neurodevelopment
Hornell et al (2013) AMSTAR 2 confidence rating: moderate
Protein PCS (Rask- | 8 Age 5 Protein intake | Speech and | Protein NR NR | Analyses STRIP
intake Nissila, months | years (% energy) language intake at stratified by sex* | cohort
and 2002) to5 skills age 4 years
neurodev | (496) years Gross motor | predicted
elopment Finland performance grOSS_ motor
Perception function
and
perception
at age 5
years*
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Micronutrients —iron

Table A9.11 Iron fortification of food and iron status

Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
Iron fortification of food and serum haemoglobin (Hb)
Athe et al (2013) AMSTAR 2 confidence rating: low
Iron MA of 18 Mean Mean Iron-fortified Hb Mean 3.23to <0.0 | Meta- 12=90%
fortificatio | trials (6 age 4.7 | duration: | foods (milk, change 6.959/I 0001 | regression: Random-
nand Hb | were years 6.5 orange juice, from duration of effects model
double (SD 3.0 | months | cereal-based baseline intake of
blind, 2 years) | (SD 4.2 | staple foods, significantly fortified food | No
were months) | water). higher in is an information
cluster the Fe- effective provided on
randomised Main fortified confounder. | type of
trials and fortificant: group than After removal | analysis
the ferrous in the of conducted by
remaining sulphate control: confounders | studies
10 were Weighted (including (Intention to
randomised mean study treat [ITT] or
trials) difference duration): per protocol
(5142) (WMD) WMD 4.74g/l | [PP])
5.09 g/l (95% CI 3.08
Mainly to 6.40). Probable
LMIC absence of
publication
bias.
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Findings not
stratified by
baseline iron
status
Matsuyama et al (2017) AMSTAR 2 confidence rating: moderate
Iron MA of 8 Upto5 | NR Fortification of | Hb MD 5.89¢g/l | -0.25to | 0.06 | Not 1>NR
fortificatio | trials years Minimum | milk or formula Change 12.02q/l applicable Random-
nand Hb | (RCTs) (50f8 |4 with iron (with from effects model
(NR) trials in | months’ | or without baseline
childre | duration | other Findings not
5 of 8 trials | n aged micronutrients, stratified by
in HIC 1to5 principally zinc baseline iron
including 3 | years; or vitamin D) status
in UK (% %
weighting in | weighti Control group: No
MA NR) ngin non-fortified information
MA milk or formula provided on
NR) type of
analysis
conducted by
studies (ITT
or PP)
One review
author
partially
funded by
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Danone
Nutricia.
Funding
source bias
of the 8
RCTs was
either
unclear or
low risk
Pratt (2015) AMSTAR 2 confidence rating: critically low
Iron Randomise | 36 4 months | 4 intervention | Hb All NR NR |[NR 43 to 44%
fortificatio | d trial months groups: treatments anaemia
nand Hb | (Rosado et - 10mg iron in significantly prevalence*
al 2010) micronutrient- increased
(2666) fortified Hb (no PP analysis*
Mexico complementar control
y food (also group) Power
fortified with calculation*

zinc, vitamin A
and folic acid)
-20mg iron in
iron
supplement
group
-12.5mgin
iron and folic
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
supplement
group
-10mg in
multiple
micronutrient
supplement
group
-6.7mg iron in
fortified water
group
Iron Cluster- 6 to 36 | 2 months | Daily home Hb (g/l) Intervention | NR <0.0 | Not Mean
fortificatio | randomised | months fortification of group: 01 applicable baseline Hb
nand Hb | trial complementar mean Hb (for in both
(Lundeen et y foods in the concentrati differ intervention
al 2010) diet using on ence and control
(2283) 12.5mg increased in groups was
Kyrgyz micronutrient by 7g/l from chan approximatel
Republic powder 101.0 g/l at ge y 100g/l;
(Sprinkles) baseline to from anaemia
The control 108.1 g/l at base prevalence
group did not follow-up line* 72%*
receive the Control ) - Power
micronutrient group: calculation*
powder until mean Hb - Attrition
after the study concentrati 14%; PP
period* on analysis*
Each sachet of decreased - Clustering
micronutrient by 2g/l from effects

powder

adjusted for*
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
contained 100.3g/I to - Study
12.5mg 98.69/1 * setting*:
elemental iron, impoverished
300mcg p<0.001 for communities
vitamin A, 5mg difference where
zinc, 30mg between nutritional
vitamin C, intervention iron
160mcg folic and control deficiency
acid groups and other
(mean Hb forms of
at follow-up micronutrient
as well as malnutrition
change in are common
Hb among
concentrati young
on from children
baseline)*
MD not
reported
Iron fortification of food and serum ferritin
Matsuyama et al (2017) AMSTAR 2 confidence rating: moderate
Iron RCT Mean 5 months | Daily Serum ferritin | Increase in | NR NR | Not - Power
fortificatio | (Szymlek- 16.8 consumption (controlled mean applicable calculation*
n and Gay et al months of for C-reactive | serum -ITT
serum 2009) - 1.5mg iron protein ferritin analysis*
ferritin (125 per 100ml in [CRP]%) levels in - Low risk of
healthy cows’ milk the fortified bias from
children group milk group

59




Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
without - 2.6mg ironin from funding
anaemia)* red meat baseline source
New group and - Groups
Zealand (approximately decreased receiving
560Q) in the milk
- 0.01mg iron control (intervention
in control milk group or control)
(whole cows’ (p=0.06 for had a
milk) decrease)* significantly
(quantitativ higher
Fortified milk e data not compliance
also contained reported) rate (81.4%
zinc, vitamins and 89.4%)
A, C and D, compared
and B vitamins with the meat
group (3.4%)
Control milk
contained
vitamin A and
D
Iron RCT 12 6 months | Milk fortified Serum ferritin | No NR 0.06 | Not -Power
fortificatio | (Virtanen et | months with iron (and statistically applicable calculation
n and al 2001) vitamin C) All children significant but not for
serum (36 healthy compared with | had normal difference serum
ferritin children non-fortified CRP in change ferritin*
without milk concentration | from -PP analysis*
anaemia)* at baseline baseline -Low risk of
Sweden and at the serum bias from
ferritin
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
end of the between funding
intervention* | groups source
Iron RCT Mean 12 Milk fortified Serum ferritin | Increase in | NR NR | Not -Power
fortificatio | (Sazawal et | 22.4 months | with iron, zinc, | (unclear serum applicable calculation
n and al 2010) months vitamin A (and | whether ferritin (but not for
serum (570 (interve other adjusted for | levels serum
ferritin children ntion micronutrients) | CRP) among the ferritin)*
with group) compared with fortified - ITT analysis
anaemia)* control milk milk group -Low risk of
India 23 (also fortified compared bias from
months but with lower with the funding
(control doses of iron, control source
group) zinc and group after
vitamin A) — 1 year of
part of a public intervention
health (quantitativ
intervention e data not
reported)

61




Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron RCT Mean 6 months | Milk fortified Serum ferritin | No NR NR | Not -41%
fortificatio | (Villalpando | 20.4 with iron (unadjusted | statistically applicable anaemia
n and et al 2006) | months (5.8mg per for CRP¥) significant prevalence in
serum (115) (interve 400ml daily difference intervention
ferritin Mexico ntion portion), zinc in change group; 30%
group) vitamin A, folic from in control
acid compared baseline group*
225 with milk not serum - Power
months fortified by ferritin calculation
(control iron, zinc and between (but not for
group) folic acid (but groups serum
fortified with (quantitativ ferritin)*
vitamin A) — e data not -PP
part of a public reported) analysis*
health -Unclear risk
intervention of bias from
programme funding
source
Pratt (2015) AMSTAR 2 confidence rating: critically low
Iron RCT Mean 5 months | Daily Serum ferritin | Compared | NR (@) Healthy, non-
fortificatio | (Szymlek- 16.8 consumption with the <0.0 anaemic
n and Gay et al months of control 01 children
serum 2009) - 1.5mg iron group, (b)
ferritin (125) per 100ml in serum 0.03 Also reported
New cows’ milk ferritin 3 in
Zealand group (@) higher Matsuyama
- 2.6mg ironin in the but more
red meat fortified details
group provided
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
(approximately cows’ milk
569) group
- 0.01mg iron (b) higher
in control in the red
group (whole meat group
cows’ milk) Serum
ferritin
Milk also increased
fortified with by 44% in
vitamin C, zinc cows’ milk
and vitamin D group
(p=0.002)
and did not
change in
the red
meat group
Iron Randomise | 36 4 months | 4 intervention | Serum ferritin | No change | NR NR |[NR - 4310 44%
fortificatio | d trial months groups: (adjusted for | in serum anaemia
n and (Rosado et -10mg ironin | CRP?*) ferritin after prevalence*
serum al 2010) micronutrient- 4 months - PP
ferritin (2666) fortified intervention analysis*
Mexico porridge in any of - Power
powder (also the calculation
fortified with treatment (but not for
zinc, vitamin groups serum
A, vitamin C ferritin)*
and folic acid)*
- 20mg iron in
iron
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
supplement
group
-12.5mgin
iron and folic
supplement
group
-10mg in
multiple
micronutrient
supplement
group
-6.7mg iron in
fortified water
group
Iron fortification of food and iron deficiency (ID)
Pratt (2015) AMSTAR 2 confidence rating: critically low
Iron Double- 12 to 12 Assessment of | Prevalence Intervention | NR 0.00 | Findings Baseline
fortificatio | blinded, 30 months | the of ID group: 6* adjusted for | anaemia
n and ID cluster*- months effectiveness | (assessed as | estimated cluster prevalence:
randomised of a large- serum ferritin | prevalence effects, 45% in
trial (Rivera scale <12ug/l) of serum child’'s age, intervention
et al 2010) programme ferritin and SES group
(795) that distributed <12ug/l at 43% in
Mexico iron-fortified baseline: control group
milk on 29.8% -PP analysis*
anaemia and after 6 - Adjustment
ID months: for cluster
18.6% effects*
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% CI p- Variables Comments

and - e age up association valu | adjusted for

outcome | (n partici- or effect e

pants)
Country
Daily portion after 12 - Imbalance
of fortified milk months between
contained 5.7% intervention
5.28mg iron and control
(per 400ml) Control group
compared with group: numbers
control milk* estimated (n=144
prevalence compared

Intervention of serum with 43)*
and control ferritin
milks also <12ug/l at
differed in their baseline:
content of 36.0%
zinc, vitamin A after 6
and C (with months:
the 41.8%
intervention after 12
milk containing months
higher doses 17.1%

of these)*

Iron fortification of food and anaemia

Matsuyama et al (2017) AMSTAR 2 confidence rating: moderate
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron MA of 9 Upto5 | NR Fortification of | Anaemia OR 0.32 0.15to NR | Not 1°=75.2%
fortificatio | RCTs years milk or formula 0.66 applicable - Random-
n and (NR) (50f9 with iron (with effects model
odds of trials in or without - Findings
anaemia | 4 of 9 trials | childre other not stratified
in HIC n aged micronutrients, by baseline
including3 |[1to5 principally zinc iron status
in UK (% years; or vitamin D) - One review
weighting in | % author
MA NR) weighti Control group: partially
ngin non-fortified funded by
MA milk or formula Danone
NR) Nutricia.
- Funding
source bias
of the 9
RCTs was
either
unclear or
low risk
-Funnel plot
for anaemia
showed
symmetry,
suggesting
minimal
publication
bias
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
-No
information
provided on
type of
analysis
conducted by
studies (ITT
or PP)
Iron Subgroup Age NR Fortification of | Anaemia OR 0.46 0.19to NR | Not As above
fortificatio | MA of 6 >12 milk or formula 1.12 applicable
n and RCTs (NR) | months with iron (with
odds of at or without
anaemia Countries baselin other
NR e micronutrients,

principally zinc
or vitamin D)

Control group:
non-fortified
milk or formula

Pratt (2015) AMSTAR 2 confidence rating: critically low
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron Cluster- 6 to 36 | 2 months | Daily home Anaemia Intervention | NR <0.0 | Not Mean
fortificatio | randomised | months fortification of | prevalence group: 01 applicable baseline Hb
n and trial complementar | (assessed by | prevalence (for in both
anaemia | (Lundeen et y foods inthe | Hb <110g/l) | of anaemia differ intervention
prevalenc | al 2010) diet using decreased ence and control
e (2283) 12.5mg from 72% betw groups was
Kyrgyz micronutrient at baseline een approximatel
Republic powder to 52% at grou y 100g/I;
(Sprinkles) follow-up ps at anaemia
The control follo prevalence
group did not Control W- 72%*
receive the group: up*) Hb
micronutrient Prevalence decreased
powder until of anaemia from baseline
after the study increased to follow-up
period* from 72% in the control
Each sachet of to 75% at group from
micronutrient follow-up* 100.2 to
powder 98.69/
contained - Power
12.5mg calculation*
elemental iron, - Attrition
300mcg 14%; PP
vitamin A, 5mg analysis*
zinc, 30mg - Clustering
vitamin C, effects
160mcg folic adjusted for*
acid - Study

setting*:
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
impoverished
communities
where
nutritional
iron
deficiency
and other
forms of
micronutrient
malnutrition
are common
among
young
children
Iron Double- 12 to 12 Assessment of | Anaemia Intervention | NR 0.02 | Not Baseline
fortificatio | blinded, 30 months | the prevalence group: applicable anaemia
n and group- months effectiveness | (assessed by | estimated prevalence
anaemia | randomised of a large- Hb <110g/l) | prevalence 43%
prevalenc | effectivenes scale of anaemia - PP
e s trial programme from analysis*
(Rivera et that distributed baseline to - Adjustment
al 2010) iron-fortified 6 and 12 for cluster
(795) milk on months effects*
Mexico anaemia and decreased
ID from 44.5%
Daily portion to 12.7%
of fortified milk and 4.0%,
contained
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Exposure | Study type | Baselin | Follow Intervention Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
5.28mg iron respectivel
(per 400ml) y
compared with
control milk* Control
group:
Intervention estimated
and control prevalence
milks also of anaemia
differed in their from
content of baseline to
zinc, vitamin A 6 and 12
and C (with months
the decreased
intervention from
milk containing 42.6%,
higher doses 19.7% and
of these)* 9.4%,
respectivel
y
Iron RCT 10 to 6 months | Milk fortified Anaemia Intervention | NR See | Not 41%
fortificatio | (Villalpando | 30 with iron prevalence group: mea | applicable anaemia
n and et al 2006) | months (5.8mg per (anaemia prevalence sure prevalence in
anaemia | (115) 400ml daily defined as of anaemia of intervention
prevalenc | Mexico portion), zinc <110g/1*) declined asso group; 30%
e vitamin A, folic from 41.4% ciati in control
acid compared to 12.1%; on group*
with milk not p<0.001 or - Power
fortified by effec calculation

iron, zinc and

70




Exposure
and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Intervention

Outcome

Measure of
association
or effect

95% Cl

valu

Variables
adjusted for

Comments

folic acid (but
fortified with
vitamin A) —
part of a public
health
intervention
programme

Control
group: no
change —
30% to
24%;
p=0.40

Treatment
with
fortified
milk was
inversely
associated
with the
likelihood
of being
anaemic
after the 6
month
intervention
(p<0.03);
adjusted for
age, sex
and
baseline
anaemia*

colu
mn

(for anaemia
prevalence)*
- PP
analysis*
-Unclear risk
of bias from
funding
source
(Matsuyama)
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Table A9.12 Iron supplementation and iron status

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e

pants)

Country

Iron supplementation and haemoglobin (Hb)

Thompson et al (2013) AMSTAR 2 confidence rating: moderate
Iron MA of 9 2to5 l1to12 Daily iron Hb MD 6.97g/l | 4.21to0 <0.0 | Not 1°=82%
suppleme | trials (RCTs | years months | supplementati 9.72 0001 | applicable Random-
ntation or quasi- on effects model
and Hb randomised (10 to 82.5mg)

) compared with

(2154) control

Mainly low-

and middle-

income

countries

(LMIC)
Iron Subgroup 2to5 NR Daily iron Hb MD 3.91g/l | NR 0.03 | Not 1°=62%
suppleme | MA of 4 years supplementati applicable Random-
ntation trials on (10 to effects model
and Hb (without 82.5mg) Anaemia not

anaemia at compared with defined

baseline control

participant

number

NR)
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron Subgroup 2t05 NR Daily iron Hb MD NR 0.00 | Not 1°=82%
suppleme | MA of 4 years supplementati 11.779/l 01 applicable Random-
ntation trials (with on effects model
and Hb anaemia at (10 to 82.5mg) Anaemia not
baseline, compared with defined
participant control
number
NR)
Iron Subgroup 2t05 NR Daily iron Hb MD 2.28g/l | NR 0.07 | Not 1°=0%
suppleme | MA of 2 years supplementati applicable Random-
ntation trials (iron on(10 to effects model
and Hb replete at 82.5mgq) Iron
baseline compared with deficiency
participant control not defined
number
NR)
Iron Subgroup 2t05 NR Daily iron Hb MD 9.06g/l | NR 0.00 | Not 1°=0%
suppleme | MA of 3 years supplementati 06 applicable Random-
ntation trials on (10 to effects model
and Hb (baseline 82.5mgq) Iron
iron compared with deficiency
deficiency control not defined
participant
number
NR)

De-Regil et al (2011) AMSTAR 2 confidence rating: high
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron MA of 9 0to59 |4 trials Intermittent Hb MD 6.45¢g/l | 2.36 to NR | Not 1>NR
suppleme | trials months | had a iron 10.55 applicable Random-
ntation (1254) duration | supplementati effects model
and Hb LMIC of <3 on compared
month with control
and 5 (most trials
trials had | provided
a weekly doses
duration | between 25 to
of >3 75mg of
months. | elemental iron)
Iron Subgroup 0to59 |NR Intermittent Hb MD 8.0g/I 5.0to NR Not Random-
suppleme | MA of 1 trial | months iron 11.0 applicable effects model
ntation (307 supplementati Anaemia
and Hb participants on compared status of
with with control children: Hb
anaemia at <110g/L for
baseline) children aged
6 to 59
months
No evidence
identified in
non-anaemic
children
Iron Subgroup 0to59 |NR Intermittent Hb MD 6.25¢g/I | 1.60 to NR Not 1> NR
suppleme | MA of 8 months iron 10.90 applicable Random-
ntation trials (947 supplementati effects model
and Hb participants
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
with mixed on compared No evidence
or unknown with control identified in
baseline (most trials non-anaemic
status) provided children
weekly doses
between 25-
75mg of
elemental iron)
Iron supplementation and serum ferritin
Thompson et al (2013) AMSTAR 2 confidence rating: moderate
Iron MA of 5 2to5 l1to12 Daily iron Ferritin MD 6.02 to <0.0 | Not 1°=48%
suppleme | trials (RCTs | years months | supplementati 11.64pg/l 17.25 0001 | applicable Random-
ntation or quasi- on effects model
and serum | randomised (10 to 82.5mg)
ferritin ) compared with Included
(1407) control studies did
Mainly low- not specify
and middle- whether they
income used
countries arithmetic or
(LMIC) geometric

means so SR
authors also
calculated
SMD (SMD
0.4; 95% CI
0.22 t0 0.59;
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
p<0.0001;
1°=39%)
Studies did
not
specifically
discuss or
account for
the effect of
inflammation
or infection
on ferritin.
Iron Subgroup 2t0o5 NR Daily iron Ferritin MD 13.6 NR 0.13 | Not 1°=76%
suppleme | MA of 2 years supplementati Mg/l applicable Random-
ntation trials on (10 to effects model
and serum | (without 82.5mgq) Anaemia not
ferritin anaemia at compared with defined
baseline control
participant
number
NR)
Iron Subgroup 2to5 NR Daily iron Ferritin MD 11.39 NR 0.03 | Not 1°=81%
suppleme | MA of 3 years supplementati Mg/l applicable Random-
ntation trials (with on effects model
and serum | anaemia at (10 to 82.5mg) Anaemia not
ferritin baseline, compared with defined
participant control
number
NR)
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron Subgroup 2t05 NR Daily iron Ferritin MD 14.34 NR 0.16 | Not 12=78%
suppleme | MA of 2 years supplementati Mg/l applicable Random-
ntation trials (iron on (10 to effects model
and serum | replete at 82.5mgq) Iron
ferritin baseline compared with deficiency
participant control not defined
number
NR)
Iron Subgroup 2t05 NR Daily iron Ferritin MD 13.01 NR 0.02 | Not 1°=82%
suppleme | MA of 3 years supplementati Mg/l applicable Random-
ntation trials on (10 to effects model
and serum | (baseline 82.5mgq) Iron
ferritin iron compared with deficiency
deficiency control not defined
participant
number
NR)
De-Reqil et al (2011) AMSTAR 2 confidence rating: high
Iron MA of 4 0to59 |1 trial Intermittent Ferritin MD 13.15 -2.28 to NR Not 1> NR
suppleme | trials months | had a iron Mg/l 28.59 applicable
ntation (310) duration | supplementati
and serum | LMIC of <3 on compared
ferritin month with control
and 3 (most trials
trials had | provided
a weekly doses
duration | between 25 to
of >3 75mg of
months. | elemental iron)
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron Subgroup 0to59 |NR Intermittent Ferritin MD 2.46 -14.37to | NR | Not No evidence
suppleme | MA of 1 trial | months iron Mg/l 19.29 applicable identified in
ntation (74 supplementati anaemic
and serum | participants on compared children (Hb
ferritin non- with control <110g/L)
anaemic at (most trials
baseline) provided
weekly doses
between 25 to
75mg of
elemental iron)
Iron Subgroup 0to59 |NR Intermittent Ferritin MD 16.12 -1.81to NR Not 1> NR
suppleme | MA of 3 months iron Mg/l 34.05 applicable
ntation trials (236 supplementati
and serum | participants on versus
ferritin with mixed control
or unknown (most trials
baseline provided
status) weekly doses

between 25 to
75mg of
elemental iron)

Iron supplementation and iron deficiency (ID)
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
De-Regil et al (2011) AMSTAR 2 confidence rating: high
Iron MA of 3 O0to59 |NR Intermittent ID RR 0.24 0.06 to NR Not 1>NR
suppleme | trials months iron 0.91 applicable Not enough
ntation (431) supplementati studies (<4)
and ID LMIC on compared to carry out
with control subgroup
(most trials analysis by
provided anaemia
weekly doses status at
between 25 to baseline
75mg of
elemental iron)
Iron supplementation and anaemia
De-Regil et al (2011) AMSTAR 2 confidence rating: high
Iron MA of 4 0to 59 Intermittent Anaemia RR 0.43 0.23to NR | Not 1>NR
suppleme | trials months iron 0.80 applicable
ntation (658) supplementati
and LMIC on compared
anaemia with control
(most trials
provided
weekly doses
between 25 to
75mg of
elemental iron)
Iron Subgroup 0to59 |NR Intermittent Anaemia RR 0.61 0.49to NR Not Anaemia
suppleme | MA of 1 trial | months iron 0.74 applicable status of
ntation (307 supplementati children: Hb
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
and children on compared <110g/L for
anaemia | with with control children aged
anaemia at (most trials 6 to 59
baseline) provided months
weekly doses No evidence
between 25 to identified in
75mg of non-anaemic
elemental iron) children
Iron Subgroup 0to59 |NR Intermittent Anaemia RR 0.26 0.07 to NR Not 1> NR
suppleme | MA of 3 months iron 1.03 applicable
ntation RCTs (351 supplementati
and children on compared
anaemia | mixed or with control
unknown (most trials
status at provided
baseline) weekly doses

between 25 to
75mg of
elemental iron)

80




Table A9.13 Iron supplementation and growth outcomes

Exposure | Study type | Baselin | follow up | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age association valu | adjusted for
outcome | (n partici- or effect e

pants)

Country

Iron supplementation and body weight

Thompson et al (2013) AMSTAR 2 confidence rating: moderate
Iron MA of 3 2to5 l1to12 Daily iron Body weight | MD 0.15kg |-0.22to 0.44 | Not 1°=38%
suppleme | trials (RCTs | years months | supplementati | (endpoint) 0.51 applicable Stratification
ntation or quasi- on by baseline
and body | randomised (10 to 82.5mg) status either
weight ) compared with not
(endpoint) | (participant control performed or

s NR) not reported

Mainly low-

and middle-

income

countries

(LMIC)
Iron MA of 4 2t05 NR Daily iron Change from | MD -0.06kg | -0.14to | 0.15 | Not 1°=0%
suppleme | trials (RCTs | years supplementati | baseline in 0.02 applicable Random-
ntation or quasi- on body weight effects model
and randomised (10 to 82.5mg) Stratification
changein |) compared with by baseline
body (participant control status either
weight s NR) not

Mainly performed or

LMIC not reported
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Exposure | Study type | Baselin | follow up | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron MA of 3 2t05 NR Daily iron Change from | MD -0.04 -0.12to | 0.43 | Not 1°=0%
suppleme | trials (RCTs | years supplementati | baseline in 0.05 applicable Random-
ntation or quasi- on weight z- effects model
and randomised (10 to 82.5mg) | score Stratification
changein |) compared with by baseline
weight z- | (participant control status either
score s NR) not
Mainly performed or
LMIC not reported
Iron supplementation and length or height
Thompson et al (2013) AMSTAR 2 confidence rating: moderate
Iron MA of 3 2to5 l1to12 Daily iron Height MD 0.19cm | -1.33 to 0.74 | Not 1°=0%
suppleme | trials (RCTs | years months | supplementati | (endpoint) 0.94 applicable Stratification
ntation or quasi- on by baseline
and height | randomised (10 to 82.5mg) status either
(endpoint) |) compared with not
(participant control performed or
s NR) not reported
Mainly
LMIC
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Exposure | Study type | Baselin | follow up | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age association valu | adjusted for
outcome | (n partici- or effect e

pants)

Country
Iron MA of 3 2t05 1to 12 Daily iron Change from | MD 0.26cm | -0.49to | 0.50 | Not 12=95%
suppleme | trials (RCTs | years months supplementati | baseline in 1.01 applicable Random-
ntation or quasi- on height effects model
and randomised (10 to 82.5mg) Stratification
changein |) compared with by baseline
height (participant control status either

s NR) not

Mainly performed or

LMIC not reported
Iron MA of 3 2t05 1to 12 Daily iron Change from | MD -0.01 -0.14to | 0.86 | Not 1°=83%
suppleme | trials (RCTs | years months supplementati | baseline in 0.12 applicable Random-
ntation or quasi- on height z- effects model
and randomised (10 to 82.5mg) | score Stratification
changein |) compared with by baseline
height z- (participant control status either
score s NR) not

Mainly performed or

LMIC NR
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Table A9.14 Iron supplementation and neurological development

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
Iron supplementation and cognitive development
Pasricha et al (2013) AMSTAR 2 confidence rating: high
Iron MA of 6 41023 |[3to6 Daily iron Bayley’s MD 1.65 -0.63to 0.16 | Not 1°=66%
suppleme | RCTs months | months | supplementati | mental 3.94 applicable Random-
ntation (1093) 61% on (10 development effects model
and Mainly MIC | weighti to15mg) index
cognitive ng from compared with
developm studies control
ent with
childre
n aged
12 to
60
months
Iron Sensitivity No NR Daily iron Bayley’s MD 2.05 -1.46to 0.25 | Not NR
suppleme | analysis informa supplementati | mental 5.55 applicable
ntation including tion on on (10 to development
and only studies | % 15mgq) index
cognitive | atlow risk | weighti compared with
developm | of bias (2 ng from control
ent RCTs; studies
participants | in
NR) childre
n aged
12 to
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
60
months
Iron Subgroup No NR Daily iron Bayley’s MD 4.46 -9.32 to 0.53 | Not 1°=80%
suppleme | MA of 3 informa supplementati | mental 18.24 applicable Random-
ntation RCTs (113 | tion on on (10 to development effects model
and children % 15mgq) index
cognitive | with weighti compared with
developm | anaemia at | ng from control
ent baseline — | studies
anaemia in
defined by | childre
individual n aged
studies but | 12 to
not 60
reported by | months
review
authors)
Iron Subgroup No Daily iron Bayley’s MD 1.49 -1.08to | 0.25 | Not 12=28%
suppleme | MA of 5 informa supplementati | mental 4.07 applicable Random-
ntation RCTs (325 |tionon on (10 to development effects model
and children % 15mgq) index
cognitive | without weighti compared with
developm | anaemia at | ng from control
ent baseline) studies
in
childre
n aged
12 to
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- or effect e
pants)
Country
60
months
Iron Subgroup 9.4% NR Daily iron Bayley’s MD 5.90 1.81to 0.00 | Not 1°=34%
suppleme | MA of 3 weighti supplementati | mental 10.00 5 applicable Random-
ntation RCTs (281 | ng of on (10 to development effects model
and children MA 15mgq) index
cognitive | with from compared with
developm | baseline studies control
ent iron with
deficiency) | childre
n aged
12 to
60
months
Iron Subgroup 8% NR Daily iron Bayley’s MD 0.65 -1.59to0 | 0.57 | Not 1°=0%
suppleme | MA of 3 weighti supplementati | mental 2.88 applicable Random-
ntation RCTs (90 ng from on (10 to development effects model
and children — studies 15mgq) index
cognitive | iron replete | with compared with
developm | at baseline) | childre control
ent n aged
12 to
60
months
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Table A9.15 Iron supplementation and immune function

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- to effect e
pants)
Country
Iron supplementation and vomiting
Pasricha et al (2013) AMSTAR 2 confidence rating: high
Iron MA of 3 41023 |[3to6 Daily iron Vomiting RR 1.38 1.10to 0.00 | Not 1°=1%
suppleme | RCTs months | months | supplementati 1.73 6 applicable Random-
ntation (1020) on (10 to effects model
and Mainly MIC 15mgq) Not stratified
vomiting compared with by baseline
control nutritional
status
Iron supplementation and diarrhoea
Pasricha et al (2013) AMSTAR 2 confidence rating: high
Iron MA of 6 41023 [3to6 Daily iron Diarrhoea RR 1.03 0.86 to 0.78 | Not 1°=0
suppleme | RCTs months | months | supplementati | prevalence 1.23 applicable Random-
ntation (1697) on (10 to effects model
and Mainly MIC 15mgq) Not stratified
diarrhoea compared with by baseline
(prevalenc control nutritional
e) status
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- to effect e

pants)

Country
Iron Subgroup 4t023 |NR Daily iron Diarrhoea RR 0.68 0.37to 0.23 | Not 1°=0
suppleme | MA of 2 months supplementati | prevalence 1.27 applicable Random-
ntation RCTs (442 on (10-15mg) effects model
and children compared with
diarrhoea | with control
(prevalenc | anaemia at
e) baseline)
Iron Subgroup 41023 | NR Daily iron Diarrhoea RR 0.66 0.17 to 0.55 | Not 1°=0
suppleme | MA of 1 months supplementati | prevalence 2.57 applicable Random-
ntation RCT (179 on (10-15mg) effects model
and children compared with
diarrhoea | iron replete control
(prevalenc | or without
e) anaemia at

baseline)

Thompson et al (2013) AMSTAR 2 confidence rating: moderate
Iron MA of 2 2to5 l1to12 Daily iron Episodes of | MD: 0.3 NR 0.13 | Not 1°=0
suppleme | trials (RCTs | years months | supplementati | diarrhoeal applicable Baseline
ntation or quasi- on illnesses per status: mixed
and randomised (10 to 82.5mg) | child per year or unknown
diarrhoea |) compared with

(294) control

Mainly

LMIC
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- to effect e
pants)
Country
Iron Trial 2t05 2 months | Daily iron Diarrhoeal Diarrhoeal | NR NR | Not Baseline
suppleme | (Angeles et | years (30mg) + episodes episodes in applicable status:
ntation al 1993) vitamin C iron- Anaemic (Hb
and (80) (10mg) supplement 80-110g/l)
diarrhoea | Indonesia compared with ed group Iron deficient
control compared (not defined)
(vitamin C, with
20mgQ) control: 5.1
compared
with 16.2
Iron Trial (Adish | 24 to 3 months | Daily iron Diarrhoeal Diarrhoeal | NR NR | Not Baseline
suppleme |etal, 1997) | 60 (30mg) episodes episodes applicable status: mixed
ntation (407) months compared with (per person or unknown
and Ethiopia placebo OR per month)
diarrhoea iron (30mg) in iron-
and vitamin A supplement
(200000 1U) ed group
compared with compared
vitamin A with
(200000 1U) control: 2.1
alone compared
with 1.9
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- to effect e

pants)

Country

Iron supplementation and respiratory illnesses

Pasricha et al (2013) AMSTAR 2 confidence rating: high
Iron MA of 2 41023 |[3to6 Daily iron Acute RR 1.04 0.92 to 0.51 | Not 1°=0
suppleme | RCTs months | months | supplementati | respiratory 1.19 applicable Random-
ntation (944) on (10 to infection effects model
and acute | Mainly MIC 15mgq) Not stratified
respiratory compared with by baseline
infection control nutritional

status

Iron MA of 3 4t023 |3to6 Daily iron Lower Rate ratio | 0.89to 0.96 | Not 1°=0
suppleme | RCTs months | months | supplementati | respiratory 1.00 1.12 applicable Random-
ntation (NR) on (10 to tract infection effects model
and lower | Mainly MIC 15mgq) Not stratified
respiratory compared with by baseline
tract control nutritional
infection status
(incidence
)

Thompson et al (2013) AMSTAR 2 confidence rating: moderate
Iron MA of 2 2to5 l1to12 Daily iron Respiratory MD: -0.06 NR 0.81 | Not 1°=0
suppleme | trials (RCTs | years months | supplementati | illnesses per applicable Baseline
ntation or quasi- on child per year status: mixed
and randomised (10 to 82.5mg) or unknown
respiratory | ) compared with
illness (294) control

Mainly

LMIC
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- to effect e
pants)
Country
Iron Trial 2to5 2 months | Daily iron Respiratory Respiratory | NR NR | Not Baseline
suppleme | (Angeles et | years (30mg) and episodes episodes in applicable status:
ntation al 1993) vitamin C iron- Anaemic (Hb
and (80) (10mg) supplement 80 to 110g/l)
respiratory | Indonesia compared with ed group Iron deficient
illness control compared (not defined)
(vitamin C, with
20mg) control:
10.3
compared
with 27.0
Iron supplementation and fever
Pasricha et al (2013) AMSTAR 2 confidence rating: high
Iron MA of 4 41023 [3to6 Daily iron Fever RR 1.16 1.02to 0.02 | Not 1°=0
suppleme | RCTs months | months | supplementati | prevalence 1.31 applicable Random-
ntation (1318) on(10-15mg) effects model
and fever | Mainly MIC compared with Not stratified
(prevalenc control by baseline
e) nutritional
status
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association valu | adjusted for
outcome | (n partici- to effect e
pants)
Country
Iron MA of 2 41023 |3to6 Daily iron Fever rate Rate ratio 0.79to 0.63 | Not 1°=0
suppleme | RCTs months | months | supplementati 1.08 1.47 applicable Random-
ntation (NR) on(10-15mg) effects model
and fever | Mainly MIC compared with Not stratified
(rate) control by baseline
nutritional
status
Thompson et al (2013) AMSTAR 2 confidence rating: moderate
Iron Trial 2t05 2 months | Daily iron Fever Fever NR NR | Not Baseline
suppleme | (Angeles et | years (30mg) and episodes episodes applicable status:
ntation al 1993) vitamin C occurred Anaemic (Hb
and fever | (80) (10mg) 1.7 times 80 to 110g/l)
Indonesia compared with more Iron deficient
control frequently (not defined)
(vitamin C, in controls
20mg) than in the
treatment
group (13.5
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Exposure
and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
to effect

95% Cl

valu

Variables
adjusted for

Comments

compared
with 7.7)

Iron
suppleme
ntation
and fever

Trial
(Rosado et
al, 1997)
(419)
Mexico

12
months

12
months

Daily iron
(20mg)
compared with
placebo OR
iron (20mg)
and zinc
(20mg)
compared with
zinc alone
(20mg)

Fever
episodes

No
significant
difference
in number
of episodes
of fever
Iron
compared
with
placebo: 60
compared
with 48
episodes
Iron and
zinc
compared
with zinc
alone: 43
compared
with 53
episodes

NR

NR

Not
applicable

Baseline
status: mixed
or unknown
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Iron
suppleme
ntation
and fever
(rate)

Trial (Smith
et al, 1989)
(1382)
Gambia

6mto 5
years

3 months

3 to 6mg per
kg iron
compared with
placebo

Fever

Iron
compared
with
control: 35
compared
with 32
febrile
episodes
per health
worker

NR

NR

Not
applicable

Baseline
status:
anaemic or
iron deficient
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Micronutrients — zinc

Table A9.16 Zinc supplementation and zinc status

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
Zinc supplementation and serum zinc levels
Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup lto<5 |NR Zinc Serum zinc SMD -0.75 |-0.81to- |NR | Not 12=93%
supplem | analysis - years supplementati | levels [negative 0.69 applicable Fixed-effects
entation |age lto<5 |2of19 on compared SMD model
and years studies with no zinc favours
serum 22 in HIC intervention
zinc estimates ]
levels from 19
RCTs
(4911)
Zinc Between- Mainly | NR Zinc plus iron | Serum zinc Co- NR <0.0 | Not NR
supplem | subgroup children supplementati | levels intervention 001 | applicable
entation | analysis <5 on compared with FE:
and Co- years with zinc only SMD -0.47
serum intervention | old (-0.54 to -
zinc with iron % 0.39)
levels (Fe) weighti No FE:
compared ng in SMD -0.70
withno Fe | MA (-0.75 to -
from 0.65)
studies
in
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
children
aged 1
to5
years
NR
Zinc supplementation and risk of zinc deficiency
Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1 NR Zinc Risk of zinc RR 0.41 0.37to NR | Not 1=90.6%
supplem | analysis - to <5 supplementati | deficiency 0.47 applicable Fixed-effects
entation |age 1to<5 |years on compared model
and risk | years with no zinc
of zinc 12
deficienc | estimates
y from 10
RCTs
(3761)
Zinc Between- Mainly | NR Zinc plus iron | Risk of zinc Greater NR <0.0 | Not NR
supplem | subgroup children supplementati | deficiency benefit in 0001 | applicable
entation | analysis: <5 on compared the
and risk | zinc plus years with zinc only subgroup
of zinc iron old not given
deficienc | compared % iron (RR
y with no zinc | weighti 0.37; 95%
only ng in Cl10.33to
MA 0.42)
from compared
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
studies with group
in given iron
children (RR 0.62;
aged 1 95% CI
to 5 0.55to0
years 0.69)
NR
Zinc supplementation and haemoglobin levels
Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1 NR Zinc Haemoglobin | SMD -0.04 | -0.12 to 0.36 | Not 12=62%
supplem | analysis - to <5 supplementati | levels 0.04 applicable Fixed effects
entation |age 1to<5 |years on compared
and years with no zinc
haemog! | 14
obin estimates
levels from 12
RCTs
(2332)
Zinc supplementation and serum or plasma ferritin concentration
Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1 NR Zinc Serum or SMD 0.16 | 0.08to P=0 | Not 12=98%
supplem | analysis — to <5 supplementati | plasma 0.24 applicable Fixed-effects
entation |age 1to<5 |years on compared | ferritin model
and years with no zinc
serumor | 11
plasma estimates
ferritin from 8
RCTs
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e

pants)

Country
concentr | (2716)
ation

Zinc supplementation and prevalence of anaemia

Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1l NR Zinc Prevalence RR 0.99 0.88 to 0.88 | Not 12=50%
supplem | analysis — to <5 supplementati | of anaemia 1.12 applicable Asymmetrical
entation | age 1to<5 |years on compared funnel plot
and years with no zinc Fixed-effects
prevalen | 8 estimates model
ce of from 6
anaemia | RCTs

(2161)

Zinc supplementation and prevalence of iron deficiency (ID)

Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1 NR Zinc ID RR 1.16 0.94 to 0.16 | Not 1=12.98%
supplem | analysis - to <5 supplementati 1.44 applicable Fixed-effects
entation |age 1to<5 |years on compared model
and ID years with no zinc

11

estimates

from 7

RCTs

(1992)
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
Zinc Between- Mainly | NR Zinc plusiron | ID No Not 0.48 | Not 12 NR
supplem | subgroup children supplementati difference applicabl applicable
entation | analysis: <5 on compared in effect e
and ID zinc plus years with zinc only between
iron old subgroups
compared %
with no zinc | weighti
only ng in
MA
from
studies
in
children
aged 1
to5
years
NR
Zinc supplementation and growth — height
Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1l NR Zinc Height SMD -0.09 |-0.14to- | P=0 | Not Fixed effects
supplem | analysis - to <5 supplementati [negative 0.04 applicable 12=42%
entation | Age 1to<5 |years on compared SMD
and years with no zinc favours
height 27 intervention
estimates ]
from 24
RCTs
(6155)
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
Zinc Subgroup Mainly | NR Zinc Height SMD -0.17 | -0.40to 0.14 | Not 12=45%
supplem | analysis - children supplementati 0.06 applicable
entation | HIC <5 on compared
and 6 RCTs years with no zinc
height (284) old
56%
weighti
ng in
subgro
up MA
from
studies
in
children
aged 1
to5
years
at
baselin
e
Zinc Between- Mainly | NR Zinc plus iron | Height Greater See 0.01 | Not None
supplem | subgroup children supplementati benefit in previous applicable
entation | analysis: <5 on compared subgroup column
and zinc plus years with zinc only not given
height iron old iron (SMD -
compared % 0.12; 95%
with no zinc | weighti Cl-0.16to -
only ng in 0.08)
MA compared
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
from with no
studies difference
in in the group
children given iron
aged 1 (SMD -
to5 0.01; 95%
years Cl -0.08 to
NR 0.07)
Zinc supplementation and growth — weight
Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1 NR Zinc Weight SMD -0.06 |-0.11to- |0.03 | Not 12=43%);
supplem | analysis - to <5 supplementati [negative 0.01 applicable Fixed-effects
entation | Age 1to <5 |years on compared SMD
and years with no zinc favours
weight 23 intervention
estimates ]
from 20
RCTs
(5565)
Zinc Subgroup Mainly | NR Zinc Weight SMD -0.16 | -0.40to 0.18 | Not 12=44.5%;
supplem | analysis - children supplementati [negative 0.07 applicable Fixed-effects
entation | HIC <5 on compared SMD
and 5RCT years with no zinc favours
weight (271) old intervention
%60 ]
weighti
ng of
subgro
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Exposur
e and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

valu

Variables
adjusted for

Comments

up MA
from
studies
in
children
aged 1
to5
years
at
baselin
e

Zinc
supplem
entation
and
weight

Between-
subgroup
analysis:
zinc plus
iron
compared
with no zinc
only

Mainly
children
<5
years
old

%
weighti
ng in
MA
from
studies
in
children
aged 1
to5
years
NR

NR

Zinc plus iron

supplementati

on compared
with zinc only

Weight

No
difference
in effect
between
subgroups

NR

0.22

Not
applicable

None

Zinc supplementation and growth — weight for height
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
Mayo-Wilson et al (2014) AMSTAR 2 confidence rating: moderate
Zinc Subgroup Age 1 NR Zinc Weight-to- SMD -0.02 | -0.08to 0.62 | Not 1°=6.8%;
supplem | analyses: to <5 supplementati | height 0.05 applicable fixed effects
entation |-Agelto years on compared Graded
and <5 years with no zinc
growth — | 14
weight- estimates
to-height | from 12
ratio RCTs
(4302)
Zinc Between- Mainly | NR Zinc plus iron | Weight-to- No NR 0.06 | Not None
supplem | subgroup children supplementati | height difference applicable
entation | analysis - <5 on compared in effect
and Fe years with zinc only between
growth — | compared old subgroups
weight- withnoFe |%
to-height weighti
ratio ng in
MA
from
studies
in
children
aged 1
to 5
years
NR
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Micronutrients — vitamin A

Table A9.17 Vitamin A supplementation and vitamin A status

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and e age up association valu | adjusted for
outcome | (N » or effect e

participants

)

Country

Vitamin A supplementation and serum vitamin A

Imdad et al (2017) AMSTAR 2 confidence rating: high
Vitamin A | MA of 15 6to 60 | Longest | Vitamin A- Serum retinol | SMD 0.26 | 0.22to <0.0 | Not 1229504
suppleme | RCTs months | follow-up | supplements levels 0.30 01 applicable Fixed- éffects
nts and (11,788) (NR)
serum LIC, LMIC,
retinol UMIC
level
Vitamin A | MA of 14 6 to 60 | Longest | Vitamin A- Serum retinol SMD 0.50 0.30to NR | Not 12=950:

. . = 0,
suppleme | RCTs months | follow-up | supplements levels 0.70 applicable Random-
nts and LIC, LMIC, (NR) effects:
serum UMIC ’
retinol The overall
level estimate was
sensitivity considerably
analysis larger
(test for than the
small fixed-effect
study estimate,
bias) suggesting
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small studies
report larger

effects
Asymmetrical
funnel plot
Vitamin A supplementation and vitamin A deficiency
Imdad et al (2017) AMSTAR 2 confidence rating: high

Vitamin A | MA of 4 6to60 |24 Vitamin A Vitamin A RR 0.71 0.65to <0.0 | Not 12=78%:

suppleme | RCTs months | months | supplements deficiency 0.78 001 | applicable Fixed- éffects

nts and (2262) (At

vitamin A | LIC, LMIC, longest

deficiency | UMIC follow-

up)
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Table A9.18 Vitamin A fortification and vitamin A status

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables | Comments
and e age up association valu | adjusted
outcome (n - or effect e for
participants
)
Country
Vitamin A fortification and serum retinol
Eichler et al (2012) AMSTAR 2 confidence rating: low
Vitamin A | MA of 4 6 NR Vitamin A Serum retinol | MD: 1.3to NR Not 12=37%
fortificatio | RCTs months fortification concentration | 3.7ug/dl 6.1ug/dl applicable
n and (NR) to 3 (with other
serum years micronutrients)
retinol (%
weighti
ngin
childre
n aged
1to5
years
not
reporte
d)

Das et al (2013) AMSTAR 2 confidence rating: critically low
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Vitamin A | MA of 5 48 to More Vitamin A Serum retinol | SMD: 0.61 | 0.39to <0.0 | Not 12=84%; random
fortificatio | estimates 72 than 6 fortification concentration 0.83 001 | applicable | effects; 3
n and from 3 months | months Food vehicle: estimates from
serum RCTs biscuits, 1 study were in
retinol (2362) monosodium children aged 3
UMIC and glutamate, to 6 years
LMIC sugar, flour (55.5%
and weighting of
seasoning. MA)
Vitamin A fortification and vitamin A deficiency
Das et al (2013) AMSTAR 2 confidence rating: critically low
Vitamin A | MA of 4 48 to More Vitamin A Vitamin A RR 0.39 0.09 to 0.22 | Not Plasma (serum)
fortificatio | estimates 72 than 6 fortification deficiency 1.74 applicabl | retinol
n and from 2 months | months Food vehicle: e concentration of
vitamin A | RCTs biscuits, less than 20 pg/dl
deficiency | (1465) monosodium — adapted from
UMIC and glutamate, WHO (Global
LMIC sugar, flour prevalence of
and vitamin A
seasoning. deficiency in

populations at
risk 1995-2005);
1°=88%; random
effects; 4 effect
estimates from 2
RCTs of which 3
estimates from 1
study were in
children aged 3
to 6 years (70.9%
weighting of MA)
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Table A9.19 Vitamin A supplementation and ophthalmological outcomes

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and e age up association valu | adjusted for
outcome | (N » or effect e

participants

)

Country

Vitamin A supplementation and Bitot’s spots

Imdad et al (2017) AMSTAR 2 confidence rating: high
Vitamin A | 1 RCT 9to72 | Every6 | Vitamin A Incidence of | No effect: | 0.76 to NR | Not Fixed-effects
suppleme | (NR) months | months supplements Bitot's sports | RR 0.93 1.14 applicable
nts and LIC for 18
Bitot’s months
spots
Vitamin A | MAof 5 6 to 60 | At Vitamin A Prevalence RR 0.42 0.33to <0.0 | Not 12=49%:
suppleme | RCTs months | longest | supplements of Bitot’s 0.53 001 | applicable Fixed-e’ffects
nts and (1,063,278) follow-up sports
Bitot’s LIC, LMIC, (<1 year
spots UMIC since

randomis
ation)
Vitamin A supplementation and night blindness

Imdad et al (2017) AMSTAR 2 confidence rating: high
Vitamin A | 1 RCT 9to 72 |Every6 | Vitamin A Incidence of | RR 0.53 0.28to NR | Not Fixed effects
suppleme | (NR) months | months | supplements night 0.99 applicable
nts and LIC for 18 blindness
night months
blindness
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Vitamin A | MA of 2 Oto5 16 Vitamin A Prevalence RR 0.32 0.21to NR Not 12=0%: Eixed
suppleme | RCTs years months | supplements of night 0.50 applicable effecté
nts and (22,972) (At blindness
night UMIC longest
blindness follow-
up)
Vitamin A supplementation and xerophthalmia

Imdad et al (2017) AMSTAR 2 confidence rating: high
Vitamin A | MA of 3 Oto72 |18 Vitamin A Incidence of | No effect: | 0.70to 0.11 | Not 12=63%: fixed
suppleme | RCTs months | months | supplements Xerophthalmi | RR 0.85 1.03 applicable effects ’
nts and (NR) (At a
xerophthal | LIC, LMIC, longest
mia UMIC follow-
incidence up)
Vitamin A | MA of 2 6to60 |16 Vitamin A Prevalence | RR0.31 0.22to <0.0 | Not 12=0% fixed
suppleme | RCTs months | months | supplements of 0.45 001 | applicable effects’
nts and (22,972) (At Xerophthalmi
xerophthal | UMIC and longest a
mia LMIC follow-
prevalenc up)
e
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Table A9.20 Vitamin A fortification and haemoglobin concentration

Exposure | Studytype | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and (n e age up association valu | adjusted for
outcome | participants or effect e
)
country
Vitamin A fortification and haemoglobin (Hb)
Das et al (2013) AMSTAR 2 confidence rating: critically low
Vitamin A | MA of 4 48 to More Vitamin A Hb levels SMD: 0.48 | 0.07 to 0.02 | Not 12=93%:;
fortificatio | estimates 72 than 6 fortification 0.89 applicable random
nand Hb | from 2 months | months Food vehicle: effects; 4
RCTs biscuits, effect
(1538) monosodium estimates
UMIC and glutamate, from 2 RCTs
LMIC sugar, flour of which 3
and estimates
seasoning. from 1 study
were in
children aged
3-6 years
(73.5%
weighting of
MA)
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Table A9.21 Vitamin A supplementation and growth

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and e age up association valu | adjusted for
outcome | (N » or effect e
participants
)
Country
Vitamin A supplementation and growth
Ramakrishnan et al (2009) AMSTAR 2 confidence rating: critically low
Vitamin A | MA of 17 Mostly | NR Vitamin A Change in Cohen’s -0.18 to NR | Not Heterogeneit
suppleme | estimates 1to5 supplements height effect size: | 0.34 applicable y p<0.05;
nts and from 14 years 0.08 random -
changein | RCTs effects
height (69,320)
11 of 17 data
sets had
positive

effect sizes
for change in
height in
favour of vit
A; the overall
weighted
mean effect
size was
small and
was not
statistically
significant;

stratified
analyses did
not find any
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and e age up association valu | adjusted for
outcome | (N » or effect e
participants
)
Country
differences
by age,
duration, or
baseline
nutritional
status
Vitamin A | MA. 1to5 NR Vitamin A Change in Cohen’s -0.23 to NR Not H -
) ) . eterogeneit
suppleme | Number of | years supplements weight effect size: | 0.18 applicable y p<0.01:
nts and estimates, -0.03 d o.m-’
change in | RCTs or ran
. o effects
weight participant
NR stratified
analyses did
not find any
differences
by age,
duration of
follow-up
Vitamin A | MAof 5 1to5 NR Vitamin A Change in Cohen’s -0.06 to NR | Not Heterogeneit
suppleme | RCTs years supplements WHZ effect size: | 0.09 applicable y NR:
nts and . (NR) 0.01 random
cha_mge in effects
weight-for-
height z-
score
(WH2)
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Micronutrients — vitamin D

Table A9.22 Vitamin D fortification and vitamin D status

Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and e age up association valu | adjusted for
outcome | (N » or effect e
participants
)
Country
Vitamin D fortification and serum vitamin D
Hojsak et al (2018) AMSTAR 2 confidence rating: critically low
VitaminD |1 RCT 1to3 20 Formula milk | Serum Fortified NR NR | Not Study was
fortificatio | (Akkermans | years weeks fortified with vitamin D milk applicable funded by
n and et al 2017) 1.7ug per increased Danone
vitamin D | (318) 100ml of serum Nutricia
status Germany, vitamin D (and vitamin D Research
the 1.2mg per and
Netherland 100ml iron) decreased Baseline
s, UK versus the risk of status mean
unfortified vitamin D (SD)*
cows’ milk deficiency Intervention
(serum group:
25(0OH)D 69.4nmol/l
<50nmol/l) (27.0)
compared Control
with group:
unfortified 70.2nmol/l
milk (26.7)
(quantitativ
e details Intention-to-
not treat
reported) analyses
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variables Comments
and e age up association valu | adjusted for
outcome | (N » or effect e
participants
)
Country
VitaminD | 1 RCT 12 to 20 Vitamin D- Serum Vitamin D- | NR NR Not Baseline
fortificatio | (Houghton |20 weeks fortified cows’ | vitamin D fortified applicable status
n and etal 2011) | months milk compared cows’ milk (mean, 95%
vitamin D | (225) with vitamin D- or formula Ch*
status New fortified significantly All children:
Zealand formula reduced 52.3nmol/l
compared with the (48.91t0
red meat proportion 55.9nmol/l)
of children Intervention
with vitamin group:
D 52.8nmol/l
deficiency (48.1t0 57.4)
(25(0OH)D<
50nmoll/l) Type of
compared analysis not
with intake reported
of red meat
(quantitativ
e data not
reported)
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- Variables Comments
and e age up association valu | adjusted for
outcome | (N » or effect e
participants
)
Country
VitaminD | 1 RCT 2t06 Approxi | Daily Serum Daily NR NR | Not Study funded
fortificatio | (Hower et years mately 6 | consumption vitamin D consumptio applicable by HIiPP
n and al 2013) months | of vitamin D- n of fortified GmbH and
vitamin D | (92) (during fortified formula Co.
status Germany winter formula contributed
months)* | (2.85ug per to the Baseline
100ml) prevention status before
compared with of an winter
non-fortified otherwise (median,
semi-skimmed frequently range)*
cows’ milk observed Intervention
decrease group:
in serum median 21.5
vitamin D ng/ml (10.1
concentrati to 43.0
on during ng/ml)
winter Control
(quantitativ group:
e data not median 18.4
reported) ng/ml (11.0
to 44.9
ng/ml)

Per protocol
analysis
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Foods, dietary components, and dietary patterns — foods

Table A9.23 Vegetables and fruit consumption

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and e age up association val | adjusted for
outcome | (N or effect ue
participants)
Country
SR Ledoux et al (2011) AMSTAR 2 confidence rating: critically low
Vegetabl | PCS 2t05 6to 12 Number of Weight 0.09kg per | 0.05to 0.0 | Age, sex, SES None
es and (Newby et | years months | vegetables change (kg) | year per 0.13 2 and ethnicity
fruitand | al, 2003) and fruit (at baseline, | each did not adjust
body (1379) servings 18% of girls | additional for baseline
weight USA (classification | and 23% of serving of weight.
of vegetables | boys were vegetables
and fruit not overweight or
reported) obese)
Vegetabl | PCS (Faith | 1to5 up to 2 Vegetables Adiposity No NR NR | SES and None
es and et al, 2006) | years years and fruit assessed by | association ethnicity
fruitand | (971) consumption BMI z-score | (estimate
BMI z- USA (low (did not NR)
score income) include juice,
carrots,
potatoes and
salads)
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Table A9.24 Dairy consumption (excluding formula milk)

Exposur | Study type | Baseli | Follow up | Exposure Outcome | Measure of | 95% p-value | Variables Comments
e and - ne association | Cl adjusted for
outcome | (N partici- age or effect
pants)
Country
Total dairy consumption
Dougkas et al (2019) AMSTAR 2 confidence rating: low
Total PCS 2 6 years Total dairy % body fat | Higher SE 0.001 Sex, BMI, None
dairy (Carruth years product average 1.04 calcium,
consump | and consumption dairy product protein,
tion and | Skinner, (*servings per consumption carbohydrates
body fat | 2001) day) over the and fat intakes
(%) (53) years was
USA (*higher associated
consumption with lower %
versus lower body fat
consumption (Beta
of dairy coefficient -
products) 3.54)
Total PCS 2 6 years Total dairy Body fat Higher SE 0.003 Sex, BMI, None
dairy (Carruth years product (9) average 284.06 calcium,
consump | and consumption dairy product protein,
tion and | Skinner, (*servings per consumption carbohydrates
body fat | 2001) day) over the and fat intakes
(9) (53) years was
USA (*higher associated
consumption with lower
versus lower body fat (g)
consumption (Beta
of dairy coefficient -
products) 907.06)
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Exposur | Study type | Baseli | Follow up | Exposure Outcome | Measure of | 95% p-value | Variables Comments
e and - ne association | Cl adjusted for
outcome | (N partici- age or effect
pants)
Country
Total PCS (Moore | 3to 6 | 8 years Total dairy Subcutane | Greater NR 0.005 Age, physical Date of the
dairy et al, 2006) | years product ous fat subcutaneou activity, reference for
consump | (92) consumption (mm) s fat (25mm) maternal the primary
tion and | USA (low (<1.75 education, study (Moore
body fat servings per baseline et al 2006) in
(mm) day) anthropometry, | SR evidence
compared with saturated fat tables is
high intake, energy | different than
consumption) intake the in the
references of
the SR
(Moore et al
2008). The
characteristic
s of the
primary
study and
the results
are different
from the
detail
extracted by
the SR
Total PCS (Moore | 3to 6 | 8 years Total dairy BMI Higher BMI NR 0.046 Age, physical Date of the
dairy et al, 2006) | years product (2 units) activity, reference for
consump | (92) consumption maternal the primary
tion and | USA (low (<1.75 education, study (Moore
BMI servings per baseline et al 2006) in
day) anthropometry, | SR evidence
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Exposur | Study type | Baseli | Follow up | Exposure Outcome | Measure of | 95% p-value | Variables Comments
e and - ne association | Cl adjusted for
outcome | (N partici- age or effect
pants)
Country
compared with saturated fat tables is
high intake, energy | different than
consumption) intake the in the
references of
the SR
(Moore et al
2008). The
characteristic
s of the
primary
study and
the results
are different
from the
detail
extracted by
the SR
Total PCS 18 Age 8 Consumption | BMI High -0.41 |0.04 Sex, birth The PCS
dairy (Garden et | month | years of dairy consumption | to 0.01 weight, used a
consump | al, 2011) S products of dairy breastfeeding dataset from
tion and | (362) measured as products for 6 months, The
BMI Australia % total energy was parental Childhood
(compared associated obesity status, | Asthma
with protein, with lower ethnicity, Prevention
meat and fruit BMI (B -0.21) smoking in Study
consumption) pregnancy, (CASP)
paternal

education and
asthma study
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Exposur | Study type | Baseli | Follow up | Exposure Outcome | Measure of | 95% p-value | Variables Comments
e and - ne association | Cl adjusted for
outcome | (npartici- | age or effect
pants)
Country
intervention
group
Total PCS 18 Age 8 Quartiles of BMI NR (no NR 0.09 Unadjusted The PCS
dairy (Rangan et | month | years energy association) (adjusted used a
consump | al, 2012) S adjusted dairy analysis NR) dataset from
tion and | (335) product the CASP
BMI Australia consumption cohort
(high
compared with
low quartiles)
Dror and Allen (2014) AMSTAR 2 confidence rating: critically low
Total PCS 15 Age 8 Quintiles of Change in | No NR NR The analysis None
dairy (Rangan et |years |years dairy height association was adjusted
consump | al, 2012) consumption (cm) (estimate for child's age,
tionand | (335) (energy NR) sex, Socio-
linear Australia adjusted) Economic
growth Index for Areas
score and

baseline weight
status (weight-
for-length z-
score at 18
months),
maternal and
paternal
education level,
maternal and
paternal
countries of
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Exposur
e and
outcome

Study type

(n partici-
pants)

Country

Baseli
ne
age

Follow up

Exposure

Outcome

Measure of
association
or effect

95%
Cl

p-value

Variables
adjusted for

Comments

birth, maternal
age at birth,
maternal
smoking status
during
pregnancy,
gestational
diabetes,
breastfeeding,
CAPS
randomisation
group (diet,
active or
control, and
dust mites,
active or
control), total
energy intake,
fruit
consumption
and vegetable
consumption.*

Consumption of individual dairy products

de Beer (2012) AMSTAR 2 confidence rating: critically low

Yoghurt
consump
tion and
linear
growth

RCT (He at
al, 2005)
(402)
China

Mean
age
3.3
years

9 months

Intervention:
125g of
yoghurt 5 days
a week

Change in
height
(cm)

Mean
difference
+0.19cm
5.43cm (SD
0.69)

0.0481
to
0.3319

<0.05

Not applicable

None
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Exposur | Study type | Baseli | Follow up | Exposure Outcome | Measure of | 95% p-value | Variables Comments
e and - ne association | Cl adjusted for
outcome | (N partici- age or effect
pants)
Country
Control: no compared
intervention with 5.24cm
(SD 0.76)
Dougkas et al (2019) AMSTAR 2 confidence rating: low
Cheese |PCS(Huus |25 2.5 years | Consumption | Overweigh | Higher NR NR Mother’s None
and et al, 2009) | years of cheese, tor cheese education and
cream or | (14,224) cream or obesity consumption BMI, father’s
creme Sweden creme fraiche and lower education and
fraiche cream or BMI, heredity of
consump creme diabetes,
tion and fraiche consumption of
overweig consumption vegetables,
ht or was potatoes, fried
obesity associated potatoes, eggs,
with sausage,
overweight chocolate,
or obesity candies,
porridge
Total dairy consumption and bone health
Dror and Allen (2014) AMSTAR 2 confidence rating: critically low
Total PCS (Moore | 3to5 | Age 15 to | Dairy (a) Total Two or more | NR (@) Sex, physical None
dairy et al, 2008) |years |17 years |consumption body bone | servings of 0.009 activity, age,
consump | (106) mineral dairy per day height, BMI,
tion and | USA content (g) | associated (b) 0.02 | activity, and
bone with higher percent body
mineral (b) Bone total body fat (from DXA)
content area (cm) | bone mineral at the time of
(g) and content (g) bone scan
bone and bone
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Exposur | Study type | Baseli | Follow up | Exposure Outcome | Measure of | 95% p-value | Variables Comments
e and - ne association | Cl adjusted for
outcome | (N partici- age or effect
pants)
Country
area area
(cm) compared to
less than 2
servings of
dairy per day
lood pressure (BP)
Total PCS 15 Age 8 Quintiles of Systolic Children in NR <0.05 Age, sex, SES, | None
dairy (Rangan et |years |years energy BP the higher (for baseline weight
consump | al, 2012) adjusted dairy | Diastolic quintile at both status,
tion and | (335) consumption BP age 1.5 outcom | maternal
systolic | Australia years had es) smoking status
BP and lower during
diastolic systolic and pregnancy,
BP diastolic BP maternal and
at age 8 paternal
years countries of
birth and
education level,
gestational
diabetes,
breastfeeding,
energy intake,
vegetables and
fruit
consumption
Total PCS (Moore | 3to 6 | Age 13 Servings per (@) (a) Children | NR NR Child’s baseline | None
dairy et al, 2005) | years |years day of dairy Systolic consuming blood pressure,
consump | (95) BP >2 servings mean activity
tionand | USA per day of counts per
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Exposur | Study type | Baseli | Follow up | Exposure Outcome | Measure of | 95% p-value | Variables Comments
e and - ne association | Cl adjusted for
outcome | (npartici- | age or effect
pants)
Country
systolic >2 servings (annual dairy at ages hour, intake of
BP and per day gains) 3 to 6 years magnesium
diastolic compared with had smaller and sodium per
BP <2 servings (b) annual gains day at age 3 to
per day Diastolic in systolic 6 years,
blood BP from vegetables and
pressure ages 3to 13 fruit
(annual years consumption
gains) Beta and change in
coefficient child’s BMI
2.90 (SE from 3 to 12
0.18) years
compared
with Beta
coefficient
2.21 (SE
0.24)
(b) No
difference
between
groups
(estimate
NR)
Total dairy consumption and cognitive ability
Tandon et al (2016) AMSTAR 2 confidence rating: critically low
Total PCS 1to3 |age 10 Dairy Verbal Dairy NR NR Sex, maternal | None
dairy (Nyaradi et |years |years consumption cognitive consumption age, maternal
consump | al, 20013) outcomes | at ages 2 education,
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tion and
verbal
Cognitive
outcome
S

(1346)

and 3 was
associated
with better
verbal
cognitive
outcomes at
age 10 years

family income,
father living
with family,
reading to the
child, maternal
Bradburn
Negative Affect
score (maternal
mental health
distress) and
breastfeeding.
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Dietary patterns

Table A9.25 Diet quality

Exposur | Study type | Baselin | Follow Exposure | Outcome Measure 95% ClI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N - associatio
participants n or effect
)
Country
Costa et al (2018) AMSTAR 2 confidence rating: moderate
‘Unhealt | PCS 3.8t0 Measure | A dietary Body fat (kg | Participant | NR NR Child’s Dietary pattern
hy’ (Wosje et 4.8 ments at | pattern measured by | sin the score for ‘that
dietary al, 2010) years age consisting | DXA) highest ‘healthy’ contained
pattern (292) ranges: | of higher quartile for dietary mostly
and body | USA >4.8— consumpti processed pattern, ultraprocessed
fat (kg) 5.8, on of non- food sex, height, | foods’
>5.8-6.8 | wholegrain consumpti exact age, identified by
and S, cheese, on had total energy | reduced rank
>6.8-7.8 | processed higher fat intake, regression
years; meats, mass than calcium
follow-up | eggs, fried quartiles 1 intake,
every 4 potatoes, and 2and3 acceleromet
months | discretiona across all er counts
ry fats and age per minute,
artificially- ranges TV viewing
sweetened time,
beverages outdoor
playtime,
other
dietary
pattern
scores
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure 95% ClI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
‘Unhealt | PCS (Alexy | 3 years | Until age | Convenien | Body fat % Girls: no Girls: NR Girls: | Age, Study sample
hy’ et al 2011) 18 years | ce food (triceps and | associatio | Boys: NR 0.695 | residual included 296
dietary (585) consumpti | subscapular | n (Beta 3 energy, boys and 290
pattern Germany on (*% skinfolds) coefficient Boys: | maternal girls but only
and body total food 0.012) 0.009 | BMI, 196 boys and
fat (%) consumpti 8 maternal 170 girls were
on) Boys: education included in the
Convenien higher and longitudinal
ce foods convenien physical analysis
included ce food activity
pre-baked consumpti * Did not
frozen on at include
products, baseline convenience
canned or significantl food
instantane y consumed in
ous predicted communal
products change in feeding
such as body fat % environments
salads or (Beta (for example,
soups, or coefficient day-care
ready-to- 0.104) centres and
eat meals schools), as
like pizza the authors
intended to

focus on the
special eating
situation within
the family,
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N associatio
participants n or effect
)
Country
which is
mainly
responsible for
the
development
of dietary
habits
‘Unhealt | PCS (Leary | 38 Until age | ‘Junk food’ | Body fat (kg | A higher 0.02t0 0.10 | 0.002 | Sex and Dietary pattern
hy’ et al, 2015) | months | 15 years | dietary measured by | junk food age at the identified
dietary (4,750) pattern DXA) dietary time of body | through
pattern UK (including pattern composition | Principal
and body fizzy score at measureme | Component
fat (kg) drinks, 38 months nt, total Analysis
sweets was energy
and associated intake at 38
confection with an months for
ary, fried increase the four
foods, in body fat dietary
sausages, at age 15 patterns,
burgers, years parental
crisps) (Beta factors
coefficient (maternal
0.06) and
paternal
height and
BMI,
maternal
age and
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure 95% ClI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
parity),
social
factors
(social
class,
maternal
education),
birth weight,
gestational
age,
pubertal
status,
stratified by
sex
Tandon et al (2016) AMSTAR 2 confidence rating: critically low
Diet PCS Exposu | Outcome | Eating Receptive A higher NR NR Gender, EAT diet
quality (Nyaradi et |re assesse | Assessme | vocabulary EAT score maternal scores based
and al, 2013) assess |datl10 nt in measured by | atage 1 age, on Dietary
receptive | (1346) ed at years of | Toddlers Peabody year was maternal Guidelines for
vocabula | Australia age 1, |age (EAT) diet | Picture associated education, | Children and
ry 2and 3 scores Vocabulary with family Adolescents in
years test (PPVT higher income, Australia. A
) PPVT Il father living | higher score
with family, | represented
reading to more eating
the child, occasions of
maternal foods from the
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
Bradburn categories of
Negative wholegrain,
Affect score | vegetables,
(maternal fruits, meat
mental ratio and dairy.
health
distress)
and
breastfeedi
ng
Diet PCS Exposu | Outcome | Eating Nonverbal A higher NR NR Gender, EAT diet
quality (Nyaradiet |re assesse | Assessme | cognitive EAT score maternal scores based
and non- | al, 2013) assess |dat10 nt in ability atage 1 age, on Dietary
verbal (1346) ed at years of | Toddlers year was maternal Guidelines for
cognitive | Australia agel, |age (EAT) diet associated education, Children and
ability 2 and 3 scores with non- family Adolescents in
years verbal income, Australia. A
cognitive father living | higher score
ability with family, | represented
reading to more eating
the child, occasions of
maternal foods from the
Bradburn categories of
Negative wholegrain,
Affect score | vegetables,
(maternal fruits, meat
mental ratio and dairy.
health
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
distress)
and
breastfeedi
ng
‘Unhealt | PCS Exposu | Outcome | ‘Junk food’ | Key Stage 2 | Atage 38 | NR NR Gender, Multiple
hy’ (Feinstein re assesse | dietary (KS2) months ethnicity, measures of
dietary et al, 2008) | assess |d pattern was birth order, | SES and
pattern (5741) ed at between | *characteri associated various mother’s
and Key | England 38,54 |agel0 sed by with lower socioecono | behaviours
Stage 2 and 81 |and 11 high-fat results on mic which is a
(KS2) months | years processed Key Stage measures possible
foods 2 and source of
(sausages (estimate mother’s multicollinearit
, burgers NR) behaviours, |y as all the
and breastfeedi | variables are
poultry ng, highly
products), watching correlated to
shack children’s each other and
foods high programme | were included
in fat or s, HOME in the same
sugar score regression
(crisps, (indicator of | model. This
sweets, cognitive can result in
chocolate, stimulation | an unstable
ice lollies and estimate (large
and ice emotional standard error)
creams) warmth in — they did not
fizzy the home investigate for
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
drinks and environmen | multicollinearit
the t) y in the model]
number of
takeaway
meals
eaten per
month
‘Healthy’ | PCS Exposu | Outcome | ‘Health KS2 Atage 38 | NR NR Gender, Multiple
dietary (Feinstein re assesse | conscious’ months ethnicity, measures of
pattern et al, 2008) | assess |d dietary was not birth order, | SES and
and KS2 | (5741) ed at between | pattern associated various mother’s
England 38,54 |agel0 *characteri with KS2 socioecono | behaviours
and 81 |and11 sed as results mic which is a
months | years vegetarian measures possible
foods, and source of
nuts, mother’s multicollinearit
salad, rice, behaviours, |y as all the
pasta, breastfeedi | variables are
fruit, ng, highly
cheese, watching correlated to
fish, children’s each other and
cereal, programme | were included
water and s, HOME in the same
fruit juice score regression
(indicator of | model. This
cognitive can result in
stimulation | an unstable
and estimate (large
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
emotional standard error)
warmth in — they did not
the home investigate for
environmen | multicollinearit
t) y in the model]
‘Healthy’ | PCS Exposu | Outcome | ‘Healthy’ IQ Was NR NR Maternal This PCS used
dietary (Smithers et | re assesse | dietary weakly age, a dataset from
pattern al, 2013) assess |dat8 pattern associated maternal the Avon
and (7652) ed at6, | and 15 (characteri with education, Longitudinal
Intelligen | England 15and |years of | sed by higher 1Q social class, | Study of
ce 24 age breastfeed atage 8 marital Parents and
quotient months ing at 6 years (but status, Children
(IQ) months, not 15 maternal (ALSPAC).
raw years) tobacco
vegetables smoking
and fruit, during
cheese pregnancy,
and herbs parity,
family
income,
ethnicity,
the number
of children
(<16 years
old) living in
the family
home,
stimulation
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Exposur
e and
outcome

Study type
(n

participants

)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure
of
associatio
n or effect

95% Cl

value

Variables
adjusted for

Comments

in the home
environmen
t, duration
of
breastfeedi
ng and
other
dietary
trajectories

‘Unhealt
hy’
dietary
pattern
and 1Q

PCS
(Smithers et
al, 2013)
(7652)
England

Exposu
re

assess
ed at 6,
15 and
24

months

Outcome
assesse
dat8
and 15
years of
age

Discretion
ary’
(characteri
sed by
foods such
as

biscuits,
sweets
and

crisps)

Associate
d with
lower IQ
at age 15
years (but
not 8
years)

NR

NR

Maternal
age,
maternal
education,
social class,
marital
status,
maternal
tobacco
smoking
during
pregnancy,
parity,
family
income,
ethnicity,
the number
of children
(<16 years

This PCS used
a dataset from
the Avon
Longitudinal
Study of
Parents and
Children
(ALSPAC).
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
old) living in
the family
home,
stimulation
in the home
environmen
t, duration
of
breastfeedi
ng and
other
dietary
trajectories
‘Healthy’ | PCS Exposu | Outcome | ‘Nutrient- | Full Scale In early NR NR Maternal This PCS used
dietary (Smithers et | re assesse | dense’ Intelligence life (age age, a dataset from
pattern al 2012) assess |dat8 dietary Quotient not education, | ALSPAC.
and IQ (1366) ed at 6, | years of | patterns (FSIQ) specified) social class,
England 15and | age associated marital
24 (*Not with status,
months specified increase tobacco,
in the SR in FSIQ smoking,
and in the family
primary income,
study parity,
none of ethnicity,
the number of
patterns children
are (<16 years
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
described old) living in
as the family
‘nutrient home and
dense’) dietary
pattern
scores at
younger
ages.
‘Healthy’ | PCS Exposu | Outcome | ‘Nutrient- | Verbal In early NR NR Maternal This PCS used
dietary (Smithers et | re assesse | dense’ Intelligence life (age age, a dataset from
pattern al 2012) assess |dat8 dietary Quotient not education, | ALSPAC.
and (1366) ed at 6, | years of | patterns (VIQ) specified) social class,
Verbal England 15and |age associated marital
IQ 24 (*Not with status,
months specified increased tobacco,
in the SR VIQ smoking,
and in the family
primary income,
study parity,
none of ethnicity,
the number of
patterns children
are (<16 years
described old) living in
as the family
‘nutrient home and
dense’) dietary
pattern

136




Exposur | Study type | Baselin | Follow Exposure | Outcome Measure 95% ClI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
scores at
younger
ages.
‘Unhealt | PCS Exposu | Outcome | ‘Discretion | Full Scale In early NR NR Maternal This PCS used
hy’ (Smithers et | re assesse | ary’ Intelligence life (age age, a dataset from
dietary al 2012) assess |dat8 dietary Quotient not education, | ALSPAC.
pattern (1366) ed at 6, | years of | patterns (FSIQ) specified) social class,
and 1Q England 15and | age (characteri associated marital
24 sed by with status,
months foods such decreases tobacco,
as in FSIQ smoking,
biscuits, family
sweets income,
and parity,
crisps) ethnicity,
number of
children
(<16 years
old) living in
the family
home and
dietary
pattern
scores at
younger
ages.
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and e age up of value | adjusted for
outcome | (N » associatio
participants n or effect
)
Country
‘Unhealt | PCS Exposu | Outcome | ‘Discretion | Verbal In early NR NR Maternal This PCS used
hy’ (Smithers et | re assesse | ary’ Intelligence life (age age, a dataset from
dietary al 2012) assess |dat8 dietary Quotient not education, | ALSPAC.
pattern (1366) ed at 6, | years of | patterns (VIQ) specified) social class,
and England 15and | age (characteri associated marital
Verbal 24 sed by with status,
IQ months foods such decreases tobacco,
as in VIQ smoking,
biscuits, family
sweets income,
and parity,
crisps) ethnicity,
number of
children
(<16 years
old) living in
the family
home and
dietary
pattern
scores at
younger
ages.
‘Unhealt | PCS Exposu | Outcome | ‘Processe | 1Q assessed | At age 3 NR NR Age at *Dietary
hy’ (Northstone | re assesse | d food’ using was WISC patterns
dietary etal, 2012) | assess |datage | dietary Wechsler associated testing and | obtained via
pattern (3966) edat3 |85 pattern Intelligence with a WISC principal
and 1Q England (foods with | Scale for decrease administrato
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and 4
years,

high fat
and
sugars
content
and by
processed
and
convenien
ce foods)

Children
(WISC)
Version Il

in 1Q at
age 8.5
years

r, dietary
pattern
scores at
that time
point,
breastfeedi
ng duration,
energy
intake,
maternal
education,
maternal
social class,
maternal
age,
housing
tenure, life
events,
HOME
score and
all other
dietary
pattern
scores

component

analysis (PCA)
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Table A9.26 Other dietary patterns

Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
‘Ready-to-eat’ or ‘freshly cooked’ dietary patterns
Tandon et al (2016) AMSTAR 2 confidence rating: critically low
‘Ready- | PCS Exposu | Outcome | ‘Ready-to- | 1Q No NR NR Maternal Dataset from
to-eat’ (Smithers et | re assesse | eat’ associatio age, ALPAC cohort
dietary al, 2013) assess |dat8 pattern n at either maternal
pattern (7652) edat6, | and 15 (*characte age education,
and 1Q England 15 and | years of | rised by social class,
24 age commerci marital
months ally status,
manufactu maternal
red foods tobacco
for infants smoking
at 6 and during
15 months pregnancy,
and parity, family
biscuits, income,
bread and ethnicity, the
breakfast number of
cereals at children (<16
24 years old)
months) living in the
family home,
stimulation in
the home
environment,
duration of
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
breastfeedin
g and other
dietary
trajectories
‘Ready- | PCS Exposu | Outcome | ‘Ready-to- | FSIQ Atage 24 | NR NR Maternal Dataset from
to-eat’ (Smithers et | re assesse | eat’ months age, ALPAC cohort
dietary al, 2012) assess |dat8 dietary was education,
pattern (1366) ed at 6, | years of | pattern (at associated social class,
and 1Q England 15and | age 24 with marital
24 months) increase status,
months (characteri in FSIQ at tobacco,
sed by age 8 smoking,
*biscuits, years family
bread or income,
toast, parity,
breakfast ethnicity,
cereal, number of
yoghurt, children (<16
milk years old)
pudding, living in the
cola at family home
age 24 and dietary
months) pattern
scores at
younger
ages.
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
‘Ready- | PCS Exposu | Outcome | ‘Ready-to- | VIQ Atage 24 | NR NR Maternal Dataset from
to-eat’ (Smithers et | re assesse | eat’ months age, ALPAC cohort
dietary al, 2012) assess |dat8 dietary was education,
pattern (1366) ed at 6, | years of | pattern (at associated social class,
and England 15and | age 24 with marital
verbal 1Q 24 months) increase status,
months (characteri in VIQ at tobacco,
sed by age 8 smoking,
*biscuits, years family
bread or income,
toast, parity,
breakfast ethnicity,
cereal, number of
yoghurt, children (<16
milk years old)
pudding, living in the
cola at family home
age 24 and dietary
months) pattern
scores at
younger
ages.
‘Ready- | PCS Exposu | Outcome | ‘Ready- FSIQ At age 6 NR NR Maternal Dataset from
prepared | (Smithers et | re assesse | prepared and 15 age, ALPAC cohort
baby al, 2012) assess |dat8 baby months education,
foods’ (1366) ed at 6, | years of | foods’ associated social class,
pattern England 15and | age pattern (at with marital
and IQ 24 6 and 15 decrease status,
months months) in FSIQ at tobacco,
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
(*characte age 8 smoking,
rised by years family
rice income,
cereal, parity,
other baby ethnicity,
cereal, number of
rusks, children (<16
baby years old)
meat, living in the
baby family home
vegetables and dietary
, baby milk pattern
pudding, scores at
baby fruit younger
pudding at ages.
age 6 and
15
months)
‘Ready- | PCS Exposu | Outcome | ‘Ready- VIQ At age 6 NR NR Maternal Dataset from
prepared | (Smithers et | re assesse | prepared and 15 age, ALPAC cohort
baby al, 2012) assess |dat8 baby months education,
foods’ (1366) ed at 6, | years of | foods’ associated social class,
pattern England 15and | age pattern (at with marital
and 24 6 and 15 decrease status,
verbal 1Q months months) in VIQ in tobacco,
(*characte age 8 smoking,
rised by years family
rice income,
cereal, parity,
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
other baby ethnicity,
cereal, number of
rusks, children (<16
baby years old)
meat, living in the
baby family home
vegetables and dietary
, baby milk pattern
pudding, scores at
baby fruit younger
pudding at ages.
age 6 and
15
months)
‘Freshly- | PCS (von Exposu | Exposur | Slow’ (sit | Vocabulary Consumin | NR NR Socioecono | Consuming
cooked’ | Stumm et reand |eand down g more mic status more slow
pattern al, 2012) outcom | outcome | restaurant, slow and cognitive | versus fast
and (5217) e assesse | or meal meals at ability from food meals
vocabula | Scotland assess |dat3 with fresh age 3 was earlier (frozen or
ry edat3 |and5 ingredient associated assessments | ready
and 5 years S) with prepared, take
years increase away) per
Compared in week partially
with vocabular mediated the
consuming y at age 3 effect of
more ‘fast’ and 5 socioeconomic
meals years status on
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
‘Freshly- (frozen or | Cognitive Associate | NR NR cognitive
cooked’ ready performance | d with performance
pattern prepared, | (measured higher atage 3and 5
and take away) | by picture cognitive years
cognitive test to performan
performa assess non- | ce at age
nce verbal 5 years
reasoning)
Tandon et al (2016) AMSTAR 2 confidence rating: critically low
‘Tradition | PCS Exposu | Outcome | ‘Traditiona | 1Q Were NR NR Maternal None
al (Smithers et | re assesse | I’ patterns associated age,
dietary al, 2013) assess |dat8 (characteri with lower maternal
pattern (7652) edat6, | and 15 sed by IQ at age education,
and 1Q England 15 and |years of | meat, 15 years social class,
24 age cooked (but not 8 marital
months vegetables years) status,
, and maternal
puddings) tobacco
smoking
during
pregnancy,
parity, family
income,
ethnicity, the
number of
children (<16
years old)
living in the
family home,
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Exposur
e and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure
of
associatio
n or effect

95% Cl

value

Variables
adjusted for

Comments

stimulation in
the home
environment,
duration of
breastfeedin
g and other
dietary
trajectories

Snacking
and IQ

PCS
(Northstone
et al, 2012)
(3,966)
England

Exposu
re
assess
ed at 3
and 4
years,

Outcome
assesse
d at age
8.5

‘Snack’
pattern
(finger
foods such
as fruit,
biscuits,
bread and
cakes)

1Q

IQ assessed
using
Wechsler
Intelligence
Scale for
Children
(WISC)
Version I

At age 3
was
associated
with an
increase
inIQ at
age 8.5
years

NR

NR

Age at WISC
testing and
WISC
administrator
, dietary
pattern
scores at that
time point,
breastfeedin
g duration,
energy
intake,
maternal
education,
maternal
social class,
maternal
age, housing
tenure, life
events,
HOME score

*Dietary
patterns
obtained via
principal
component
analysis (PCA)
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and all other
dietary
pattern
scores
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Dietary (non-nutrient) components

Table A9.27 Probiotics

Exposur | Study type | Baselin | Follow Exposure Outcom | Measure 95% CI p- Variables Comments
e and - e age up e of value | adjusted for
Outcome | (n partici- associatio
pants) n or effect
Country
Probiotics
Onubi et al (2015) AMSTAR 2 confidence rating: low
Probiotic | RCT 12 12 Twice-daily Weight | MD 0.93g |[0.12t01.95 |0.025 | Not - For weight
s and (Firmansya | months | months | dose of gain per day applicable and weight-for-
weight h et al, duration | Bifidobacterium | (per age this was
2009) outcome | longum and day) significantly
(393) measure | Lactobacillus higher than the
Indonesia d rhamnosus with growth
between | 200ml milk + standards
12 prebiotics + LC- recommended
months PUFA (+ by the WHO
and 16 normal diet) for the age
months | compared with group
(not clear | a twice-daily - not clear
if age or | consumption of effect on
time) 200ml milk + change in
normal diet weight was
due to the
probiotics,
prebiotics or
LC-PUFA.
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Exposur | Study type | Baselin | Follow Exposure Outcom | Measure | 95% CI p- Variables Comments
e and - e age up e of value | adjusted for
Outcome | (N partici- associatio
pants) n or effect
Country
Probiotic | RCT 12 12 Twice-daily Change | MD 0.09 0.01t0 0.18 | 0.036 | Not - For weight
s and (Firmansya | months | months dose of in applicable and weight-for-
weight- h et al, duration | Bifidobacterium | weight- age this was
for-age 2009) outcome | longum and for-age significantly
(393) measure | Lactobacillus higher than the
Indonesia d rhamnosus with growth
between | 200ml milk + standards
12 prebiotics + LC- recommended
months PUFA (+ by the WHO
and 16 normal diet) for the age
months | compared with group
(not clear | a twice-daily - not clear
if age or | consumption of effect on
time) 200ml milk + change in
normal diet weight was
due to the
probiotics,
prebiotics or
LC-PUFA.
Probiotic | RCT 12 12 Twice-daily Change | There was | NR NR Not None
s and (Firmansya | months | months | dose of in length | no applicable
change |hetal, duration | Bifidobacterium | (linear significant
in length | 2009) outcome | longum and growth) | difference
(393) measure | Lactobacillus in change
Indonesia d rhamnosus with in length
between | 200ml milk + between
12 prebiotics + LC- groups
months PUFA (+
normal diet)
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Exposur | Study type | Baselin | Follow Exposure Outcom | Measure | 95% CI p- Variables Comments
e and - e age up e of value | adjusted for
Outcome | (N partici- associatio
pants) n or effect
Country
and 16 compared with
months | a twice-daily
(not clear | consumption of
if age or | 200ml milk +
time) normal diet
Probiotic | RCT Age 3 210 + A high dose Monthly | No NR NR Not Consumption
s and (Saavedra |to 24 127 day | probiotic change | difference applicable in each group
weight- et al, 2004) | months | duration | (1x107 in WAZ | in effect had to be 2240
for-age (131) Bifidobacterium | and for either ml per day for
z-score USA lactis Bb12 and | WLZ outcome more than 14
(WAZ) Streptococcus days.
and thermophilus
weight- Colony Forming
for- Units (CFU) per
length z- gram of
score standard milk-
(WLZ2) based formula),
a low dose
probiotic
(1x106 of the
above) and a
control
(standard milk-
based formula
with no
probiotics)
Probiotic | RCT Age 3 210 £ A high dose Monthly | No NR NR Not Consumption
s and (Saavedra |to 24 127 day | probiotic change | difference applicable in each group
height- et al, 2004) | months | duration | (1x107 height- had to be 2240
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for-age
z-score

(131)
USA

Bifidobacterium
lactis Bb12 and
Streptococcus
thermophilus
Colony Forming
Units (CFU) per
gram of
standard milk-
based formula),
a low dose
probiotic
(1x106 of the
above) and a
control
(standard milk-
based formula
with no
probiotics)

for-age
z-score

ml per day for
more than 14
days.
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Table A9.28 ‘Non-nutritive sweeteners’ or ‘Non-sugar sweeteners’

white compared
with other), diet
survey type (FFQ
or Young
Adolescent
Questionnaire
(YAQ)) and total
energy.

Exposur | Study type | Baselin | Follow Exposure | Outcome | Measure of | 95% CI p- Variables adjusted | Comments
e and - e age up association valu | for
outcome | (N partici- or effect e

pants)

Country

World Health Organization et al (2022) AMSTAR 2 confidence rating: low
‘Non- MA of 2 2-6 8 months | Per daily | Change in | MD 0.03 -0.14t0 0.21 | 0.72 | Total energy GRADE
sugar PCS years tol.5 serving of | body intake, assessment
sweeten | (1633) years NSS (from | weight (kg) socioeconomic . low
ers’ drinks) status, physical certainty.
(NSS) activity (but not
and body baseline weight)
weight

Karalexi et al (2015) AMSTAR 2 confidence rating: critically low
‘Non- PCS (Lamb | Mean 10.2 Non- (a) Islet (a) No (a) 0.96 to NR | The analysis Children at
nutritive | et al, 2015) | age 2 years nutritive autoimmu | association | 1.20 adjusted for increased
sweeten | (2547) years sweetener | nity (OR 1.07) | (b)0.69t0 adjusted for the risk of
ers’ and S 1.49 HLA-DR, DQ developing
Type 1 (b) (b) No genotype, type 1 type 1
diabetes Progressio | association diabetes family diabetes

n to type 1 history, ethnicity
diabetes | (OR 1.02) (non-Hispanic
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Drinks

Table A9.29 Breastfeeding beyond first year of life

Exposur | Study type | Baselin | Follow Exposure | Outcome Measure 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (N partici- associatio
pants) n or effect
Country
Growth
Delgado and Matijasevich (2013) AMSTAR 2 confidence rating: critically low
Breastfe | PCS (Fawzi | Childre | Age 24 Breastfeed | Weight (g) Poor Poor NR Child age, The analyses
eding et al, 1998) | n age to 35.9 ing 22 household | households: - sex, dietary | included
and (28,753) <36 months | years s: 279g to - vitamin A children of
weight Sudan months MD: -205g | 131g intake, healthy and
(*mean morbidity, low nutritional
baselin Affluent Affluent household | status (wasting
e age household | households: wealth, or stunting).
NR) S: -106g to 30g availability
MD: -38g of water in
Low maternal the house,
Low education: maternal
maternal -193g to -74g literacy.
education: The
MD: -133g | Higher level relationship
of maternal between
Higher education: continued
level of -179g to 4g breastfeedi
maternal ng and
education: nutritional
MD: -88g status was
mediated
by SES
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure 95% ClI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
(household
wealth) and
maternal
education.
Breastfe | PCS 13 Age 39 Breastfeed | Height or Children SD 0.3 <0.05 | Season Housing
eding (Simondon | months | months | ing for 22 | length (cm) (aged 21 (wet or dry), | quality was a
and et al, 2001) (follow years to 25.9 quality of key modifier.
linear (443) up every months) housing, Children from
growth Senegal 6 who were initial age poor housing
months) breastfed and weight. | breastfed =2
for =22 years grew
years had more than
higher children from
growth poor housing
over the who were no
following 6 longer
months breastfed while
than the opposite
children was true for
who had children from
stopped good housing.
breastfeed
ing at the
beginning
of the 6-
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
month
interval
MD:
0.7cm
Cognitive development
Delgado and Matijasevich (2013) AMSTAR 2 confidence rating: critically low
Breastfe | PCS From Ages 8.5 | Breastfeed | Cognitive (a) No NR (b) Parental None
eding (Daniels birth years ing for 22 | ability score | associatio Not education,
and and Adair, and 11.5 | years at n between perfor | paternal
cognitive | 2005) years compared | (a) age 8.5 breastfeed med presence in
develop | (1979) with years ing or home,
ment Philippines breastfeed | (b) age 11.5 | duration report | maternal
ing for 0<6 | years and ed age, parity,
months cognitive alcohol use
ability (b) during
score at 0.446 | pregnancy,
age 8.5 preterm
years status of
child,
Breastfee maternal
ding for 22 literacy,
years child’s
(49.4; SD gender,
13.4) number of
versus baths taken
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Exposur | Study type | Baselin | Follow Exposure | Outcome Measure | 95% CI p- Variables Comments
e and - e age up of value | adjusted for
outcome | (n partici- associatio
pants) n or effect
Country
breastfeed per week,
ing for O to dietary
<6 months variety at
(53.7; SD age 2
13.4) years,
household
(b) No income,
associatio non-
n between income-
breastfeed producing
ing assets,
duration electricity in
and the home,
cognitive and
ability environmen
score at tal hygiene
age 11.5 score
years
(NR)
Breastfe | PCS NR Up to Breastfeed | Psychosocial | No Breastfeedin | >0.1 Sex, day- None
eding (Duazo et age 5to |ing for=2 | development | associatio | g for =2 care
and al, 2010) 6 years | years score atage | n years attendance,
psychos | (2752) compared |5 and6 breastfeed | 20.49 to 3.57 maternal
ocial Philippines with ing for 22 | breastfeeding education,
develop breastfeed years for <6 father’s
ment ing for 0<6 1.54 months presence in
months (psycholo | 20.75 to 3.99 the home,
gical hygiene and
non-
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developm income-
ent score) producing
breastfeed assets
ing for <6
months

1.62
(psycholo
gical
developm
ent score)
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Table A9.30 Milk consumption

Exposur | Study type | Baseli | Follow Exposure Outcome | Measure of | 95% CI | p-value | Variables Comments
e and - ne up association adjusted for
outcome | (N partici- age or effect
pants)
Country
Total milk consumption
Dougkas et al (2019) AMSTAR 2 confidence rating: low
Total PCS 3to5 |12years | Milk % body fat | Mean NR 0.0095 | Age, baseline None
milk (Hasnain et | years consumption difference anthropometry,
consump | al, 2014) (tertiles) -7.3% *0% energy intake
tion and | (103) highest tertile from fat,
body fat | USA (411ml per television viewing,
(%) day) compared beverage
with the lowest consumption,
tertile (115ml maternal BMI and
per day) education
Total PCS (Faith |1to5 |4 years Milk BMI z- Beta SE 0.39 Baseline child’s None
milk et al, 2006) | years consumption score coefficient - | 0.002 weight-for-height
consump | (971) 0.002 z-score, sex,
tion and | Australia no ethnicity,
BMI z- association children’s food
score and beverage
consumption (not
clear if baseline),
parental feeding
styles and attitude
variables
Total PCS 2to5 | 8 months | Milk Annual Beta SE 0.01 | 0.84 Age, sex, birth None
milk (Newby et years consumption change coefficient weight, energy
consump | al, 2004) BMI z- 0.00 intake (not clear if
tion and | (1345) score baseline),
USA sociodemographi
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Exposur | Study type | Baseli | Follow Exposure Outcome | Measure of | 95% CI | p-value | Variables Comments

e and - ne up association adjusted for

outcome | (N partici- age or effect

pants)
Country

BMI z- c variables, height

score change

Total PCS (De 4 1 year Milk BMI z- NR NR 0.79 Sex, ethnicity, None

milk Boer et al, years consumption score (no socioeconomic

consump | 2014) association) status and milk

tionand | (8950) type

BMI z- NR

score

Total PCS (Huh 2 1 year Total milk BMI z- NR NR >0.05 Age, sex, This

milk et al, 2010) | years consumption score (no ethnicity, baseline | analysis

consump | (656) (servings per association) BMI z-score, excludes

tion and | USA day) baseline energy children

BMI z- intake and non- with

score dairy beverage overweight
consumption, (defined
television viewing, | as BMI
maternal BMI and | >85%"
education, centile) at
paternal BMI age 2

years*

Total PCS (Huh 2 1 year Total milk Incident NR NR >0.05 Age, sex, None

milk et al, 2010) | years consumption overweight | (no ethnicity, baseline

consump | (852) (servings per (*defined association) BMI z-score,

tion and | USA day) as BMI for baseline energy

incident age and intake and non-

overweig sex = 85th dairy beverage

ht %ile) consumption,

television viewing,
maternal BMI and
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Exposur | Study type | Baseli | Follow Exposure Outcome | Measure of | 95% CI | p-value | Variables Comments
e and - ne up association adjusted for
outcome | (N partici- age or effect
pants)
Country
education,
paternal BMI
Whole or reduced fat milk consumption
Dougkas et al (2019) AMSTAR 2 confidence rating: low
Full-fat PCS (Huh 2 1 year Whole milk BMI z- Beta 0.16to | 0.02 Age, sex, This
milk et al, 2010) | years consumption score coefficient - | -0.01 ethnicity, baseline | analysis
consump | (852) (servings per 0.09 BMI z-score, includes
tion and | USA day) full-fat milk baseline energy all children
BMI z- consumptio intake and non- (n=852)*
score n at 2 years dairy beverage
was consumption,
associated television viewing,
with a maternal BMI and
decrease in education,
BMI z-score paternal BMI
at age 3
years. NO
association
when
analysis
excludes
children
(n=852)
with BMI
>85th
centile*
Reduced | PCS (Huh 2 1 year Reduced fat BMI z- NR (no NR NR Age, sex, None
-fat milk | et al, 2010) | years milk score association) ethnicity, baseline
consump | (852) consumption BMI z-score,
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Exposur | Study type | Baseli | Follow Exposure Outcome | Measure of | 95% CI | p-value | Variables Comments
e and - ne up association adjusted for
outcome | (N partici- age or effect
pants)
Country
tion and | USA (2% and 1% or baseline energy
BMI z- skimmed), intake and non-
score servings per dairy beverage
day* consumption,
television viewing,
maternal BMI and
education,
paternal BMI
Full-fat PCS 2 2 years Full-fat Change in | No NR 0.6 Sex, ethnicity and | None
compare | (Scharf et years compared with | BMI z- difference in SES
d with al, 2013) and 4 reduced-fat score change in
reduced- | (8300) years milk BMI z-
fat milk USA consumption scores from
consump ages2to4
tion and years
BMI z- between
score groups*
Skimmed | PCS 2 2 years Skimmed or Change in | OR 1.57 1.03to | p<0.05 | Sex, ethnicity, Children
or 1% (Scharf et years 1% milk BMI z- of becoming | 2.42 SES, child’s BMI, | with
milk al, 2013) and 4 consumption score overweight fruit juice and ‘normal’
consump | (8300) years (comparison or obese SSB weight at
tion and | USA NR) between consumption, baseline
BMI z- ages 2 and maternal BMI,
score 4 years daily glasses of
milk at age 4*
Vanderhout et al (2020) AMSTAR 2 confidence rating: low
Whole PCS (Wosje | 1t02 | 1year Whole milk Change in | No NR NR NR None
compare | etal 2001) |years compared with | body difference at
d with (51) reduced fat weight
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reduced | USA milk 12,18 0r 24
fat milk consumption months
consump

tion and

body

weight

Whole PCS (Wosje | 1to2 | 1 year Whole milk Change in | No NR NR NR None
compare | etal 2001) |years compared with | body fat difference at
d with (51) reduced fat 12,18 or 24
reduced | USA milk months

fat milk consumption

consump

tion and

body fat
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Table A9.31 100% fruit juice consumption

fast food, fruits
and vegetables

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and e age up association val | adjusted for
outcome | (N or effect ue
participants)
Country
100% fruit juice consumption
Frantsve-Hawley et al (2017) AMSTAR 2 confidence rating: moderate
_Fr_uit PCS (Faith lto4 Measure _1(_)0% fruit_ BMI, BMI z- Eac_h_ NR <0. | Baseline BMI-z- | Children
juice et al 2006) years d every 6 | juice (servings | score additional 01 | score, sex, from low
consump months, | per day)* serving per ethnicity, income
tion and | (825) up to 48 day consumption of | families
change | USA months associated potatoes,
in BMI (4 years) with BMI z- vegetables,
score fruits, milk,
increase of parental feeding
0.005 (SE behaviours
0.002)
Fruit PCS 48 2years | Any compared | BMI Change in | NR >0. | Age, sex, None
juice (Guerrero months with no 100% BMI from 05 e'thnicity,
consump 2016) ’ (4 fruit juice age4to6 birthweight,
tion and years) consumption years with number of
change | (15,418) any parents in
in BMI USA compared household,
with no poverty status,
SSB maternal
consumptio education,
n: -0.101 breastfeeding,
(SE 0.053) consumption of
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and e age up association val | adjusted for
outcome | (0 or effect ue
participants)
Country
Fruit PCS 2t05 6 months | 100% fruit BMI Each NR 0.2 | Total energy None
juice (Newby years juice (ounce additional 0 consqmption,
consump 2004) ’ per day) ounce per baseline BMI,
tion and day of fruit age, sex, SES,
change |(1345) juice maternal
in BMI USA associated education, birth
with 0.01 weight
(SE 0.00)
change in
BMI
Fruit PCS 2,4,5 |2and3 | 100% fruit BMI z-score | 0.030 (SE | NR 0.0 | Sex, ethnicity, None
juice and (Shefferley years years juice (=1 0.037) 00 | SES, maternal
change et al 2016) serving per change in 3 BMI, baseline
in BMI z- day compared BMIz BMI z-score
score (8950) with <1 serving (between
USA per day) age 2 and
4*) with <1
serving per
day (at age
2%)
compared
with 0.282
(SE 0.028)
change in
BMIz with
21 serving
per day
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and e age up association val | adjusted for
outcome | (0 or effect ue
participants)
Country
Fruit 24,28 | 4 months | 212 0z 100% BMI NR 0.4 | Age, sex, Same
. PCS e BMI of .
juice and (Skinner et and fruit juice children 2 maternal height | cohort as
BMI z- 32m compared with and BMI Skinner et
al, 1999) who
score <12 oz 100% consumed al 2001 —
(105) fruit juice <12 o7 these
USA juice: BMI restugts have
16.3kg/m? not been
reported in
the main
BMI of report
children
212 oz
juice: BMI
16.4kg/m?
Fruit PCS 24,28, | 4years 100% fruit BMI For each NR 0.9 | Baseline BMI Same
juice and (Skinner et 32, juice (oz per additional 9 and height, sex, | cohort as
change al, 2001) 36m day) 0z per day total energy Skinner et
in BMI z- ’ of fruit consumption, al 1999
score (72) juice, BMI parental height
USA decreased or BMI
by 0.057
_Fr_wt PCS 1 year |6 years _1(_)0% fruit BMI When See_ (1) Atgg]e,_ s_tex, Ewdence of
juice (Sonneville juice . compared Previous g o | €thnicity, ose-
consump consumption . column baseline WHZ, | response
: et al, 2015) with no 1 . o
tion and (oz per day) o water intake, association
1163) i juice )
change | ( compared with consumptio maternal age,
in BMI USA non- . 0.0 | education, pre-
consumers ' S pregnancy BMI,
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(1) mean
change in
BMI (beta
coefficient;
95% CI) not
adjusted for
total energy

0.08 (-0.05
to 0.20) for
l1to7o0z
per day

0.23 (0.07
to 0.39) for
8tol50z
per day

0.36 (0.08
to 0.64) for
216 oz per
day

(2) mean
change in
BMI (Beta
coefficient;
95% CI)
after
adjusting

household
income
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Exposur
e and
outcome

Study type
(n

participants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

val
ue

Variables
adjusted for

Comments

for total
energy

0.07 (-0.06
to 0.21) for
lto70z
per day

0.23 (0.05

to 0.40) for
8to 150z

per day

0.27 (-0.05
to 0.59) for
=216 oz per
day

Fruit
juice
consump
tion and
odds of
incident
obesity

PCS (Welsh
et al, 2005)

(10,904)
USA

2to3
years

1 year

100% fruit
juice >1
servings per
day compared
with <1 serving
per day

BMI

When
compared
with <1
serving per
day

OR of
incident
obesity
(95% CI)
among
children
with normal

See
previous
column

NS

val
ue
NR

Baseline BMI,

age, sex,
ethnicity,

birthweight, total
energy intake,
consumption of

HFSS foods

None
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weight at
baseline

OR1.1(0.8
to 1.5) for 1
to <2
servings
per day

OR 1.0 (0.7
to 1.4) for 2
to <3
servings
per day
OR 1.2 (0.8
to 1.7) for
=3 servings
per day
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Table A9.32 Sugar-sweetened beverage consumption

Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% CI p-value Variables | Comments
and e age up of adjusted
Outcome | (N associati for
participant on or
s) effect
Country
Sugar-sweetened beverages (SSBs) and BMI or body weight
Te Morenga et al (2012) AMSTAR 2 confidence rating: moderate
Sugar- MA of 7 Mostly |1to8 SSB BMI OR 155 |1.32to <0.001 Total Random-
sweetene | estimates |under |years consumption 1.82 energy effects model
d from 5 age5 later (servings per intake (4 |1°=0
beverages | PCS years. day or per of 5
and odds | (7255) Finding week) studies
of sin or 6 of 7
overweigh children comparis
t aged 1 ons)
to 5, adjusted
85% for
weighti baseline
ngin BMI
MA Other
confound
ers
adjusted
for by
most
studies:
age, sex,
dietary
intake,
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% ClI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
physical
activity
Frantsve-Hawley et al (2017) AMSTAR 2 confidence rating: moderate
SSBs and | PCS (De 3to6 18 and SSB BMI z-score | Odds of | 0.77 to NR Baseline | None
odds of Coen, years 30 consumption Measuremen | overweig | 2.40 BMI,
overweigh | 2014) months | (ml per day) ts performed | ht (after child
t (568) Validated by research | 30 consump
Belgium semi- team* months*) tion of
guantitative for water,
FFQ* children milk
who products,
consume vegetabl
d >65ml es and
per day* fruit,
SSB sweet
OR 1.36 and
To note savoury
that 65ml snacks,
per day physical
was the activity,
mean screen
intake time,
level in parental
educatio
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% CI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
the study n and
sample* professio
nal
status,
parental
weight
status,
number
of
children
in
househol
d
SSBsand | PCS 4t05 6 years | SSB BMI z-score | RR for NR 0.57 Baseline | Data from
risk of (Wheaton, | years consumption normal BMI, cohort re-
overweigh | 2015) compared with weight age, sex, | analysed by
t (4169) no becomin ethnicity, | Millar et al
Australia consumption g SES, (2014)
overweig parental
ht with BMI,
SSB intakes
consump of
tion vegetabl
compare es and
d with no fruit, and
consump high-fat
tion = foods,
sedentar
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Exposure
and
Outcome

Study type
(n

participant

s)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure
of
associati
on or
effect

95% Cl

p-value

Variables
adjusted
for

Comments

0.97 (SE
0.05)

y
behaviou

rs (TV
and
computer
use)

Frantsve-Hawley et al

(2017) AMSTAR 2 confidence rating: moderate

SSB and
change in
BMI z-
score

PCS (De
Boer,
2013)
(9600)
USA

2 years

Age 4
years

1 SSB per day
compared with

<1 per day*

Data collected

by trained
assessor
during
interview*

BMI z-score
Measuremen
ts performed

by trained
assessors*

Greater
increase
in BMI z-
score
(from
age 2to
4 years*)
in
children
consumi
ng 1
SCB per
day
compare
d with <1
SCB per
day at
age 2
(data
NR)

NR

<0.05

Sex,
ethnicity,
SES

ECLS-B
cohort
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% CI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
SSBsand | PCS 48 2 years Consumption BMI Change | NR <0.01 Age, sex, | ECLS-B
change in | (Guerrero, | months of any versus | Measuremen | in BMI ethnicity, | cohort*
BMI 2016) (4 no SSBs ts followed from age birthweig
(15,418) years) Data collected | standard 4t06 ht,
USA via parent protocols for | years number
interviews* the ECLS-B | with any of
cohort* compare parents
d with no in
SSB househol
intake: d,
0.138 poverty
(SE status,
0.037) maternal
educatio
n,
breastfee
ding,
consump
tion of
fast food,
fruits and
vegetabl
es
SSBand |PCS 2t05 6 months | SSB BMI z-score | Unit -0.011to |NR Total None
BMI z- (Kuhl, years consumption increase | 0.040 energy
score 2014) in SSB intake,
(36) consump intake of
USA tion fruits and
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% ClI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
associat vegetabl
ed with es,
increase sweet
in BMI z- and salty
score drinks,
(beta physical
coefficie activity
nt 0.191) and
screen
time
SSBs and | PCS 4t05 6 years SSB BMI z-score | Each 0.004to |<0.01 Sex, Data from
change in | (Millar, years consumption additiona | 0.025 dietary cohort re-
BMI 2014) per day | intake fat analysed by
(4169) of SSB intake, Wheaton et
Australia per day househol | al (2015)
associat d
ed with income,
increase maternal
in BMI z- BMI
score
(beta
coefficie
nt 0.015)
SSBsand | PCS 2t05 6 months | SSB BMI Each NR 0.34 Baseline | Adjusting for
change in | (Newby, years consumption Measuremen | additiona BMI, energy intake
BMI 2004) (ounce per ts performed | | ounce age, sex, | did not
(1345) day) by trained per day SES, substantially
USA staff of SSB maternal | change the
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% ClI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
FFQ for the associat educatio | results
previous ed with n, birth (-0.01;
month beta weight SE=0.02;
coefficie p=0.50)
nt -0.02
(SE
0.02)
change
in BMI
Luger et al (2017) AMSTAR 2 confidence rating: low
SSBs X PCS 1lyear |13years | SSB BMI (odds of | Associati | NR NR Sex, None
BMI (Cantoral consumption obesity*) on age,
et al, (units NR) between breastfee
2015) SSB ding
(227) consump duration,
Mexico tion and non-SSB
BMI energy
(data intake,
NR) maternal
obesity
at 12m
post-
partum,
physical
activity,
TV
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% CI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
watching
*
SSBsand | PCS 2.3 6 months | SSB Change in Associati | NR NR Sex, Sample in
change in | (Chaidez | years consumption WHZ* on birth Hispanic
weight-for- | et al, (units NR) between weight, children
height z- 2014) SSB baseline
score (67) consump WHZ,
(WH2) USA tion and intake of
WHZ foods
(data high in
NR) dietary
fat and
sugar,
parenting
styles,
maternal
educatio
n and
income*

SSBs and body fat

Perez-Morales et al (2013) AMSTAR 2 confidence rating: critically low
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Exposure | Study type | Baselin | Follow Exposure Outcome Measure | 95% ClI p-value Variables | Comments
and e age up of adjusted
Outcome | (N » associati for
participant on or
s) effect
Country
SSBsand | PCS (Kral |3t05 3years | Sweetened Waist A greater | NR 0.0001 Change | Samplein
body fat et al, years milk, fruit circumferenc | increase in BMIz | white
2008) drinks, caloric | e (cm) in soda from age | children
(135) and non- consump 3to5
USA caloric soda, tion over years,
soft drinks time was total
(units NR) associat energy
ed with intake at
greater 3 years*
child WC
(beta
coefficie
nt 0.04)
Tandon et al (2016) AMSTAR 2 confidence rating: critically low
SSBs PCS 1,2,3 | Agel0 SSB (1) Verbal (1) NR NR NR | Sex, No
and (Nyaradi et | years years consumption ability (2) Higher breastfeeding information
cognitive | al 2013) (as part of a (Peabody intake of duration, on ethnicity
develop | (1455) diet score) Picture SSB at age maternal
ment Australia Vocabulary 1 characteristics
Test IlI) associated (age, education,
(2) Non- with lower mental health
verbal non-verbal distress), family
reasoning reasoning income, father
(Raven’s ability at living with
Coloured age 10 family, reading
Progressive to the child
Matrices)
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Eating and feeding behaviours

Table A9.33 Children’s eating behaviours

(RZChange:O.
01;
p=0.707)

Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association value | adjusted for
outcome | (n partici- or effect
pants)
Country
Food fussiness (picky eating)
Brown et al (2016) AMSTAR 2 confidence rating: moderate
Picky PCS Age 2 12 Food BMI z-score | No NR NR Child None
eating and | (Gregory et | to 4 months | responsivenes association baseline
BMI z- al 2010) and 3 s, food between BMI z-
score (156) to5 fussiness and child eating score, age
Australia years interest in food behaviours and gender,
Child Eating at ages 2 to maternal
Behaviour 4 years age,
Questionnaire (mean age maternal
(CEBQ) 3.3 years) BMI and
and BMI z- education*
score at
ages3to5
years
(mean age
4.3 years)

179




Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country

Picky PCS Mean Mean Changesin 3 | Weight-for- Fussy NR 0.4 Analyses None
eating and | (Hittner et al | age age feeding length z- eaters had investigated
change in | 2011) 12.22 36.12 behaviours score (WLZ) | the lowest differences
standardis | (486) months | months | assessed at age 1 year | weight-to- in eating
ed weight | USA * * (reactivity to length z- factors
status food, BMI z-score | score of the between

predictable atage 3 4 clusters genders (no

appetite, years atyear 1 (- difference)*

distractibility at 1.02, SD

mealtime) + 5 | Change in 1.26)

temperaments | standardised

from ages 1 to | weight status | No

3 years from year 1 association

to year 3 was | [between

4 clusters of operationalis | eating

emergent ed as the clusters]

eating patterns | change in with

were child WLZ change in

identified, one | from year 1 standardise

of which was to year 3. d weight

“emerging from year 1

high-reactive to year 3

and fussy (mean

eaters™ 0.48; SD

1.25)
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Exposure
and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variables
adjusted for

Comments

Picky
eating and
change in
BMI

PCS
(Jacobi et al
2003)

(135)

USA

Age 3.5
years

Age 5.5
years

Parental
perceptions of
child’s picky
eating
measured by
the Stanford
Feeding
Questionnaire

(SFQ)

BMI

No
association
overall
between
picky eating
at4and5
years and
change in
BMI at
ages 4 and
5, but girls
with PE
had
increase in
BMI over 1
year (15.3
to 15.7)
compared
with non-
picky girls
(16.4 to
16.3) (no
association
in boys)

NR

NR

Analyses
conducted
separately
for boys
and girls

Quantitative
data not
reported by
SR

Children with
PE were
lighter at
baseline than
children
without PE*
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
Picky PCS Age Age 4.5 | Picky eating BMI OR 2.4 1.4t04.2 | NR Child None
eating and | (Duboiset |2.5,3.5 | years Eating Increased characteristi
odds of al 2007) and 4.5 Behaviour odds of cs (sex,
underweig | (1498) years Questionnaire being birthweight,
ht Canada adapted from underweigh day care
ALSPAC* tatage 4.5 attendance,
years if food
picky at all insecurity
3 ages status)
compared maternal
with characteristi
children cs (age,
who were immigrant
never picky status,
No education,
association smoking
with weight status
status if during
picky at 1 pregnancy),
or 2 of the family
ages characteristi
measured cs (type,
compared household
with never income,
picky (data number of
not obese
reported) parents)*
Study did
not adjust
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association value | adjusted for
outcome | (n partici- or effect
pants)
Country
for child
baseline
weight
Kininmonth et al (2021) AMSTAR 2 confidence rating: critically low
Food PCS Aged 2 |12 Food BMI z-score | No NR NR Baseline None
fussiness | (Bergmeier |to5 months | fussiness (Center for association BMI z-
and BMI etal 2014) | years Child Eating Disease score;
Z-score (201) (mean Behaviour Control) maternal
Australia 2.92 Questionnaire education,
years) (CEBQ) family
income,
mother’s
BMI, child
temperame
nt, maternal
parenting
styles and
practices,
child eating
behaviours
at baseline*
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
Food PCS 14 Age 3.7 | Food BMI z-score | No NR NR Baseline z- | No sample
fussiness | (Mallan et al | months | years fussiness (WHO) association score, size
and BMI 2016) Child Eating * control calculation.
Z-score (340) Behaviour compared Data were
Australia Questionnaire with taken from
(CEBQ) intervention | both the
group, intervention
maternal and control
age at groups of
delivered, NOURISH.
parental The
university intervention
education, | group
maternal received
BMI, education
breastfeedi | sessions
ng duration, | aimed to
age solids improve
introduced, | parental
number of | feeding
fruits tried practices and
at baseline, | influence
number of infants' food
vegetables | intake and
tried at eating habits.
baseline, It is therefore
number of important to
noncore note that the
foods tried | results
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
at age 14 presented
months could be
influenced by
the effect of
intervention.
Food
fussiness
was entered
into the
regression
models as a
covariate
rather than
as an
independent
variable.
Change in | PCS 2to 4 12 Change in Change in No NR NR Baseline Sample size
food (McPhie et | years months | food fussiness | BMI z-score | association weight calculation
fussiness | al 2012) between (Center for status was explored
and (217) baseline and Disease but actual
change in | Australia follow-up Control) sample size
BMI z- Food fell short of
score fussiness calculation.
measured by
Child Eating
Behaviour
Questionnaire
(CEBQ)
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Exposure
and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variables
adjusted for

Comments

Satiety responsiveness

Kininmonth et al (2021) AMSTAR 2 confidence rating: critically low

Satiety
responsiv
eness and
BMI z-
score

PCS
(Mallan et al
2014)

2 years

Median
age 4.4
years

Satiety

responsivenes

S

Child Eating
Behaviour
Questionnaire
(CEBQ)

BMI z-score
(WHO)

Inverse
association

NR

NR

Age, sex,
birth weight
z-score*

Data were
taken from
both the
intervention
and control
groups of
NOURISH.
The
intervention
group
received
education
sessions
aimed to
improve
parental
feeding
practices and
influence
infants' food
intake and
eating habits.
It is therefore
important to
note that the
results
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
presented
could be
influenced by
the effect of
intervention.
Satiety PCS (Quah |12 At 24 Satiety BMI z-score | No NR NR Birth BMI z- | None
responsiv | et al 2015) | months | months | responsivenes | (WHO) association score,
eness and | (208 at , 15 S maternal
BMI z- baseline, months Child Eating ethnicity,
score 179 atlast |, 18 Behaviour maternal
follow up) months Questionnaire education,
Malaysia (CEBQ) infant
feeding
pattern up
to 6
months,
mother age,
birth order,
smoking
during
pregnancy,
gestational
age,
pregnancy
BMI at 26
weeks*
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Exposure
and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variables
adjusted for

Comments

Slowness in eating

Kininmonth et al (2021) AMSTAR 2 confidence rating: critically low

Slowness
in eating
and BMI
Z-score

PCS
(Mallan et al
2014)

2 years

Median
age 4.4
years

Slowness in
eating Child
Eating
Behaviour
Questionnaire
(CEBQ)

BMI z-score
(WHO)

No
association

NR

NR

Age, sex,
birth weight
z-score*

Data were
taken from
both the
intervention
and control
groups of
NOURISH.
The
intervention
group
received
education
sessions
aimed to
improve
parental
feeding
practices and
influence
infants' food
intake and
eating habits.
It is therefore
important to
note that the
results
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
presented
could be
influenced by
the effect of
intervention.
Slowness | PCS (Quah | 12 At 24 Slowness in BMI z-score | No NR NR Birth BMI z- | None
in eating et al 2015) | months | months | eating (WHO) association score,
and BMI (208 at , 15 Child Eating maternal
z-score baseline, months Behaviour ethnicity,
179 at last , 18 Questionnaire maternal
follow up) months (CEBQ) education,
Malaysia infant
feeding
pattern up
to 6
months,
mother age,
birth order,
smoking
during
pregnancy,
gestational
age,
pregnancy
BMI at 26
weeks*
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Exposure
and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variables
adjusted for

Comments

Food responsiveness

Kininmonth et al (2021) AMSTAR 2 confidence rating: critically low

Food
responsiv
eness and
BMI z-
score

PCS
(Mallan et al
2014)

2 years

Median
age 4.4
years

Food
responsivenes
S

Child Eating
Behaviour
Questionnaire
(CEBQ)

BMI z-score
(WHO)

No
association

NR

NR

Age, sex,
birth weight
z-score*

Data were
taken from
both the
intervention
and control
groups of
NOURISH.
The
intervention
group
received
education
sessions
aimed to
improve
parental
feeding
practices and
influence
infants' food
intake and
eating habits.
It is therefore
important to
note that the
results
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Exposure
and
outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variables
adjusted for

Comments

presented
could be
influenced by
the effect of
intervention.

Enjoyment of food

Kininmonth et al (2021) AMSTAR 2 confidence rating: critically low

Enjoyment
of food
and BMI
z-score

PCS
(Mallan et al
2014)

2 years

Median
age 4.4
years

Enjoyment of
food

Child Eating
Behaviour
Questionnaire
(CEBQ)

BMI z-score
(WHO)

No
association

NR

NR

Age, sex,
birth weight
z-score*

Data were
taken from
both the
intervention
and control
groups of
NOURISH.
The
intervention
group
received
education
sessions
aimed to
improve
parental
feeding
practices and
influence
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association value | adjusted for
outcome | (n partici- or effect
pants)
Country
infants' food
intake and
eating habits.
It is therefore
important to
note that the
results
presented
could be
influenced by
the effect of
intervention.
Enjoyment | PCS Aged 2 |12 Enjoyment of | BMI z-score | No NR NR Baseline None
of food (Bergmeier |to5 months | food (Center for association BMI z-
and BMI etal 2014) | years Child Eating Disease score;
Z-score (201) (mean Behaviour Control) maternal
Australia 2.92 Questionnaire education,
years) (CEBQ) family
income,
mother’s
BMI, child
temperame
nt, maternal
parenting
styles and
practices,
child eating
behaviours
at baseline*
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
Inability to delay gratification
Caleza et al (2016) AMSTAR 2 confidence rating: critically low
Inability to | PCS Age 4 Age 11 | Children given | BMI at age RR 1.29 1.06 to NR BMI z-score | Review
delay (Seeyave et | years years an Ability to 11 years Children 1.58 atage 4 authors state
gratificatio | al 2009) Delay that failed years that this
n and risk | (805) Gratification the ATDG (baseline), | study used
of USA (ATDG) task task were sex, an adequate
overweigh using food more likely ethnicity, prospective
t (known to be to be income-to- | calculation of
the child’s overweight needs ratio, | the sample
preferred atage 11 maternal size
food)* years marital
Delay (compared status*
duration: 7 with
minutes children
who
passed the
task)
Inability to | PCS 3years | Age 12 | Children’s self- | BMI at all Children NR NR Identical None
delay (Francis years regulatory data low in self- mixed
gratificatio | and capacity collection regulation models
n and Susman, measured in 2 | points (ages | (who were run
change in | 2009) video-recorded | 3,5, 7,9, 11 | scored low separately
BMI z- (1061) behavioural and 12 in both for boys
score procedures (1 | years)* tasks) had and girls*
involving food, | Dependent the most Analyses
one not variable of rapid gains adjusted for
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
involving food) | the analysis | in BMI z- maternal
designed to was change | score from education
assess the in BMI z- age 3to 12 and family
extent to which | scores from | compared income*
children exhibit | age 3to 12 with
self-regulatory | years children
skills at ages 3 with high
and 5 years* self-
At age 3, regulation
the target was Change in
a non-edible BMI z-
toy; at age 5, score in
the target was children
snack food* with low
Delay self-
duration: 150 regulation
seconds (for (0.57+
toy)* 0.05)
210 seconds
(for food)
Eating or skipping breakfast
Blondin et al (2016) AMSTAR 2 confidence rating: critically low
Breakfast | PCS Mean 3 years | Parent- BMI OR 0.72 0.15to NR Birth Null findings
consumpti | (Kuperset |age?2.1 reported Odds of 3.49 weight, attributed to
on and al 2014) years guestionnaire overweight origin the
child odds | (1366) included a at age 5 (Dutch or infrequency
of Netherlands guestion on years in non-Dutch), | of breakfast
breakfast children maternal skipping at
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variables Comments
and - e age up association value | adjusted for
outcome | (N partici- or effect
pants)
Country
overweigh frequency: who skip educational | both baseline
t ‘How often breakfast at level, and follow-up
does your age 2and 5 maternal in this
child eat years and sample
breakfast compared paternal (3.0% to
weekly?’ at with not BMl at2 or | 5.3%)
age2and5 skipping 5 years,
years breakfast at and family | Risk of being
age 2 and 5 type (single- | overweight at
years parent age 5 years
family or was based
not). on BMI z-
score (Dutch
reference
growth charts
(1997) and
Cole’s BMI

category cut-
off for
overweight
status)
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Table A9.34 Feeding practices to increase fruit or vegetable consumption or acceptance

Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Feeding practices (collectively) and vegetable consumption
Hodder et al (2020) AMSTAR 2 confidence rating: high
Feeding MA of 19 <5 Immedi | Interventions Vegetable SMD 0.58 0.001 | NR 12=77%
practices | trials years ate to 6 | designed to consumption | Equivalent 4 Random-effects
and (2140) months | increase fruit to an model
vegetable | Mostly high- Mean or vegetable increase of 76% weighting of
consumpti | income duratio | consumption. 5.30 grams MA from trials in
on countries n of Repeated of as- children aged 1 to
(HIC) follow- | exposure (6 desired 5 years.
up was | studies), vegetable
8.3 pairing with consumptio
weeks. | positive stimuli n
(3 studies) and
infant feeding
practices (4
studies)
compared with
no treatment
Feeding Sensitivity | <5 NR NR Vegetable SMD 0.54 |0.18to 0.004 | NR Randome-effects
practices | analysis years consumption 0.90 model
and excluding
vegetable | trials at high
consumpti | risk of bias
on (8 trials,
701)
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste

pants) d for

Country
Feeding Sensitivity | <5 NR NR Vegetable SMD 0.49 |0.22to 0.000 | NR Randome-effects
practices | analysis of | years consumption 0.77 4 model
and trials with
vegetable | low attrition
consumpti | or high
on attrition with

ITT analysis

(11 trials,

971)
Feeding Subgroup >12 NR NR Vegetable SMD 0.58 |0.34to P<0.0 | NR Random-effects
practices | analysisin | months consumption 0.83 0001 model
and children to <5 12=72%
vegetable | aged >12 years
consumpti | months (all
on trials in

children

aged1to5

years)

(15 trials,

participant

NR)
Feeding RCT Age 4 3 1) repeated Target RE coupled | NR NR NR Sample size
practices | (Cooke et tob weeks, | exposure (RE) | vegetable with reward calculation
and al, 2011) years 12 2) RE + non- consumption | significantly performed
vegetable | (216) exposu | food reward (9) increased
consumpti | UK re (sticker) the
onin session | 3) RE + social consumptio
children S reward n of a
from low (praise)
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste

pants) d for

Country
SES 4) no target
backgroun intervention vegetable
ds
Feeding RCT (Smith | Age 3 8 1) weekly take | Consumption | Both NR NR NR Sample size
practices |etal, 2017) |[to5 weeks | home of fruits | of vegetable | intervention calculation
and (240) years and and fruit s increased performed
vegetable | USA vegetables consumption | vegetable
consumpti 2) weekly take | measured by | and fruit
onin home of carotenoid consumptio
children vegetable and | levelsinthe | n compared
from low fruit + nutrition | skin with no
SES education, intervention
backgroun which included
ds tastings

Nekitsing et al (2018) AMSTAR 2 confidence rating: low
Feeding MA of 30 Mean 2 single | Interventions Vegetable SMD: 0.40 |0.31to <0.00 |NR 1°=73.4%
practices | intervention | age 3.8 | session | were consumption 0.50 1 Random-effects
and studies years sto8 educational model
vegetable | (4017) (based | months | interventions, Subgroup
consumpti | Mostly high- | on 19 repeated analyses found
on income studies exposure, that effect size

countries that pairing or varied

(HIC) reporte stealth, food significantly

d age) services, (p<0.05) by study
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
reward, design, outcome
modelling, measures,
choice, variety, intervention
visual recipient (child or
presentation parent or
Versus no teacher),
treatment or intervention
baseline strategy and type
consumption; of vegetable used
usual care or Funnel plot
received asymmetry and

treatment after
the
intervention
phase

results of Egger’s
test suggest
presence of
publication bias
Duval and
Tweedie’s trim
and fill method
indicate that
under the
random-effects
model, 8 studies
are missing. If
these were
added, then the
imputed
combined effect
would be g=0.31
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
(95% CI1 0.21 to
0.41)
Feeding MA of 44 Mean 2 single | Interventions Vegetable SMD: 0.42 |0.33to <0.00 | NR 1°=69.07%
practices | intervention | age 3.8 | session | were consumption 0.51 1
and arms across | years sto8 educational
vegetable | 30 studies | (based | months | interventions,
consumpti | (4017) on 19 repeated
on Mostly high- | studies exposure,
income that pairing or
countries reporte stealth, food
(HIC) d age) services,
reward,
modelling,

choice, variety,
visual
presentation
versus no
treatment or
baseline
consumption;
usual care or
received
treatment after
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
the
intervention
phase
Repeated taste exposure and vegetable consumption
Nekitsing et al (2018) AMSTAR 2 confidence rating: low
Repeated | Subgroup Unclear | Unclear | Repeated Vegetable (a) SMD: (@ 0.43 | (a) NR (@) 1°=52%
exposure | MA of 10 Mean — but taste exposure | consumption | 0.57 to 0.70 NR Random-effects
and intervention | age of | likely (alone or model
vegetable | studies children | <8 coupled with (b) Meta- (b) 0.00
consumpti | (participants | 3.8 months | other regression | to 0.06 (b)
on NR) years strategies analysis of 0.01
Mostly high- | across such as the 10
income in 19 reward, studies
countries studies modelling) involving
(HIC) include Versus no taste
din SR treatment or exposure
with baseline found that
data on consumption; the number
age usual care or of taste
received exposures
treatment after was directly
the associated
intervention with effect
phase size:
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Beta
coefficient
0.035
Children
require 8-
10
exposures
for a
significant
improveme
ntin
consumptio
n(a
moderate
effect size
or SMD
0.5)
Repeated | Subgroup Unclear | Unclear | Repeated Vegetable SMD: 0.79 | 0.53to NR NR 12 NR
exposure | MAof 5 Mean — but taste exposure | consumption 1.05 Random-effects
and intervention | age of | likely only versus no model
vegetable | arms children | <8 treatment or
consumpti | (number of | 3.8 months | baseline
on studies NR) | years consumption;
(134) across usual care or
Mostly high- | in 19 received
income studies treatment after
include
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
countries din SR the
(HIC) with intervention
data on phase
age
Mura Paroche et al (2017) AMSTAR 2 confidence rating: critically low
Repeated | Intervention | 4 to 38 | Unclear | Children were | Vegetable 5to 10 NR NR NR None
taste study months randomly consumption | exposures
exposure | (Caton et al, assignedto 1 | (artichoke) to the taste
with 2014) of 3 conditions | Pre- and of the
pairing on | (332) Repeated post- unfamiliar
consumpti | UK, exposure (x10) | intervention | vegetables
on of Denmark, to artichoke measures of | was
vegetable | France puree that was | artichoke needed to
S (a) basic or puree were increase
unflavoured measured consumptio
(b) sweet n of that
(flavour-flavour vegetable 2
learning, FFL) weeks after
(c) added the
energy intervention
(flavour-
nutrient

learning, FNL)

Repeated taste exposure and pairing on vegetable consumption

Nekitsing et al (2018) AMSTAR 2 confidence rating: low
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Repeated | Subgroup Unclear | Unclear | Repeated Vegetable SMD: 0.43 | 0.26t0 NR NR 12 NR
taste MA of 8 Mean — but taste exposure | consumption 0.61 Conclusion of
exposure | intervention | age of | likely to vegetables review authors:
with arms children | <8 plus pairing taste exposure to
pairing on | (number of | 3.8 months | (with liked the vegetable on
consumpti | studies NR) | years foods, its own (plain
on of (358) across flavours, form) produced a
vegetable | Mostly HIC |in 19 additional larger impact on
S studies nutrients) consumption than
include pairing with other
din SR flavours, dips or
with energy
data on
age
Mura Paroche et al (2017) AMSTAR 2 confidence rating: critically low
Repeated | Intervention | 4 to 38 | Unclear | Children were | Vegetable Childrenin | NR NR NR None
taste study months randomly consumption | the added
exposure | (Caton et al, assignedto 1 | (artichoke) energy
with 2014) of 3 conditions | Pre- and condition
pairing on | (332) Repeated post- (FNL)
consumpti | UK, exposure (x10) | intervention showed the
on of Denmark, to artichoke measures of | smallest
vegetable | France puree that was | artichoke change in
S (1) basic or puree were consumptio
unflavoured measured n over time,
(2) sweet compared
(flavour-flavour with those
learning, FFL) in the basic
or
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
(3) added sweetened
energy: artichoke
144kcal per condition
100g from (FFL).
sunflower oil* Contrary to
(flavour- expectation
nutrient the FNL
learning, FNL) was less
effective
than RE.

Repeated taste exposure and acceptance of textures (fruit or vegetable)

Mura Paroche et al (2017) AMSTAR 2 confidence rating: critically low

Repeated | Intervention | 13 to 20 days | 3 intervention | Acceptance | Increased NR NR NR Quantitative data
taste study 22m groups: of complex acceptance not reported by
exposure | (Lundy et al (1) 10 days of | textures of complex SR
to textures | 1998) exposure to (measured textures
and (12) pureed texture | by head and
acceptanc | USA (apple sauce) | body
e of new followed by 10 | movements
complex days of and
textures exposure to a | eagerness)
lumpy texture
(2) 20 days
exposure to
lumpy texture
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
(3) 20 days
exposure to a
pureed texture
Repeated | Intervention | 12m 2 test Children Consumption | Children NR NR NR Quantitative data
taste study session | exposed to of carrots consumed not reported by
exposure | (Blossfeld s* cooked carrots | (pureed and | more SR
to textures | et al 2007) with 2 different | chopped) pureed
and (70) textures: carrots than
vegetable | USA pureed and chopped
consumpti chopped carrots at
on age 12
months but
children
with more
teeth were
more
accepting
of chopped
carrots.
However,
children’s
consumptio
n of
chopped

carrots was
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
predicted
by previous
experience
s of carrots
in a variety
of forms
(tastes and
textures)
Repeated visual exposure and preference or acceptance (fruit or vegetable)
Mura Paroche et al (2017) AMSTAR 2 confidence rating: critically low
Repeated | Intervention | 23 to Unclear | Children Visual and Visual NR NR NR Quantitative data
visual study (Birch | 69 received either | taste exposure not reported by
exposure | etal, 1987) | months ‘look’ or ‘taste’ | preferences | enhanced SR
and taste | (43) exposures to 7 | of previously | visual
preference | USA unfamiliar exposed preferences
(fruit) fruits. Foods foods of foods
were exposed while taste
5, 10, or 15 exposure
times and one enhanced
fruit remained taste
unfamiliar. preferences
After of foods.
exposure, However,
children were visual
assigned to exposure to
make 2 foods did
judgements of not
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
the 21 food correlate
pairs based: with taste
one based on preferences
looking and of the same
one based on foods
tasting the
foods, and
choosing the
one they liked
best
Repeated | Intervention | 21 to 2 Repeated Child’s Prior visual | NR NR NR Quantitative data
visual study 24 weeks | visual willingness to | exposure to not reported by
exposure | (Houston- months exposure to taste an SR
and Price et al, pictures of unfamiliar unfamiliar
willingnes | 2009) fruits and fruits (taste fruit
stotaste | (20) vegetables test) increased
(fruit) UK every day for 2 willingness

weeks; half the
fruits and
vegetables
were familiar
to the child,
half were not
familiar

to taste the
fruit
compared
with a non-
exposed
unfamiliar
fruit
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Repeated | Intervention | 21 to 2 Repeated Child’s Prior visual | NR NR NR Quantitative data
visual study 24 weeks | visual willingness to | exposure to not reported by
exposure | (Houston- months exposure to taste a familiar SR
and Price et al, pictures of unfamiliar vegetable
willingnes | 2009) fruits and vegetables decreased
sto taste | (20) vegetables (taste test) willingness
(vegetable | UK every day for 2 to taste the
) weeks; half the vegetable
fruits and compared
vegetables with a non-
were familiar exposed
to the child, familiar
half were not vegetable
familiar
Repeated | Intervention | 20 to 2 Repeated Child’s Children NR NR NR Quantitative data
visual study 24 weeks | visual willingness to | were more not reported by
exposure | (Heath et al | months exposure to taste initially | easily SR
and 2014) pictures of liked, disliked | persuaded
willingnes | (68) liked, disliked | or unfamiliar | to eat the
stotaste | UK and unfamiliar | vegetables target food
(vegetable vegetables after visual than a
) every day for 2 | exposure matched
weeks compared control
with control vegetable,
vegetable of | and
same initial consumed
status more of the
(preference target food.
The
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
and strongest
familiarity) exposure
Amount of effect was
each food seen for
eaten was initially
also unfamiliar
measured* vegetables
Multicomponent interventions
Hodder et al (2018) AMSTAR 2 confidence rating: high
Multicomp | Cluster- 3-6 6 Intervention Children: Children’s | NR NR Not High drop-out
onent RCT (De years | months | activities Height, vegetables applicab | rate
interventio | Bock et al, consisted of weight, waist | and fruit le
ns and 2012) familiarizing circumferenc | consumptio
vegetable | (348) with different e, total body | nincreased
s and fruit | Germany food types and | fat using significantly
consumpti preparation skinfold .
on methods as measuremen | No
well as t. significant
cooking and Parents: changes in
eating meals Questionnair | the
together in e assessing | consumptio
groups of multiple n of water
children, domains of and
teachers and behaviour sugared
parents. including drinks were
Avalilability of | Children’s’ found.
fruit, eating No
vegetables behaviour anthropom
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and water was
increased.

and physical
activity.

Food
frequency
guestionnaire
Socio-
demographic
information

etric
measureme
nts
changes
were found.
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Table A9.35 Feeding practices on children’s preferences for sweet taste

Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Appleton et al (2018) AMSTAR 2 confidence rating: moderate
Taste Controlled | Age44 |9 Pre- @) Preference | NR NR NR None
exposure | trial to 71 weeks | intervention*: preference for exposed
and food (Sullivan months preferences for 3 varieties | variety of
preference | and Birch, (mean were of tofu and tofu
(sweet 1990) age: 55 measured for | ricotta increased
taste) (39) months 6 unfamiliar cheese regardless
USA ) foods (plain, salted, | of whether
(including 3 sweetened) it was
versions of (b) In subset | sweet, salty
tofu and ricotta | of or plain; but
cheese) participants: | increased
Intervention: preference preference
2 times per for plain, for the
week for 9 salted, exposed
weeks (total of | sweetened flavour did
15 exposures) | tofu not have an
to either sweet | compared effect on
tofu (149 with same 3 | preference
sucrose per versions of for the
100g), salted | jicama other
tofu (29 salt (completely unexposed
per 100g), or unfamiliar varieties*
plain tofu food)* 1and 2:
Rank order of | children
foods from preferred

212




Exposure
and
Outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variabl
es
adjuste
d for

Comments

“most liked”
to “least
liked”
Outcome
measured:
(@) pre-
exposure,
after 8" and
151h
exposures
(b) after 151
exposure

sweet
ricotta
cheese and
sweet
jicama to
the other
varieties,
but
exposure to
sweet
variety of
tofu did not
increase
preference
for sweet
ricotta or
jicama
compared
with
exposure to
salty or
plain tofu
Preference
increased
for the
exposed
version
only*
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Interpretati
on by SR:
exposure
impacts on
preferences
for same
food, but
has no
impact on
preferences
for other
sweet
foods
Taste Controlled Age 1 2 days | Restriction At start and Reduced NR NR NR None
exposure | trial (Ogden |to 7 group: 75g end of trial, demanding
and food et al, 2012) | (mean chocolate parents and eating
preference | (53) age 3) coins givento | asked to rate | chocolate
(sweet UK children to eat | child’s in both
taste) over ~2 days preoccupatio | groups, and
following n with food in | greater in
restrictive terms of 4 non-
rules (parental | constructs: restricted
restriction on @) group.
how much and | Demanding Increased
when child chocolate demands
could eat the coins for other
chocolate (b) Eating sweet
coins) chocolate foods in
coins non-
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Non-restriction | (c) restricted
group: 759 Demanding group
chocolate other sweet | compared
coins given to | foods with
children (d) Eating restricted
following non- | other sweet group. No
restrictive foods effects in

rules (children
were allowed
to eat the
coins as and
when they
wanted over
~2 days)

eating other
sweet
foods.
Interpretati
on by SR:
exposure
(lower
restriction)
reduces
demand for
same
sweet food,
but
increases
demand for
other sweet
foods
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Taste PCS 1year | Median | Fruitjuice Consumption | Juice NR NR Models | None
exposure | (Sonneville age 3.1 | consumption of fruit juice, | consumptio adjuste
and food et al, 2015) years per day SSBs (soda, | n compared d for
preference | (1163) and 7.7 | 1) small: 1 to fruit drinks) with no confou
(sweet USA years 70z (servings per | juice nders:
taste) 2) medium: 8 | day) consumptio matern
to 15 oz n at age 1 al age,
3) large: 16 oz year was educati
Parent- associated on, pre-
completed with higher pregna
guestionnaire SSB ncy
for past month (medium BMI,
Also measured and large househ
water consumptio old
consumption n) and juice income,
consumptio child
n (all age,
consumptio sex,
n) at ages 3 ethnicit
and 7 years Y,
(SSB and weight-
juice, all for-
consumptio length
n levels). z-score
Interpretati atl
on by SR: year
higher
consumptio
n of juice in
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
early
childhood is
associated
with higher
consumptio
n of juice
and SSB in
later years
No
association
with water
consumptio
n atage 1
year
Taste PCS 16 to ~2 Exposure to Consumption | Higher NR NR Demog | None
exposure | (Okubo et 24 years SSBs (nhon- of fruit, early SSB raphic
and food al, 2016) months | (aged 100% fruit confectionary | consumptio differen
preference | (493) 41 to juice, other , 100% fruit n(>1 ces
(sweet Japan 49 sweetened and week*) are betwee
taste) months | juice) at ages | vegetable associated n
) 16 to 24 juice, SSBs with later groups
months: (fermented higher Models
1) <1 per week | milk drinks, consumptio adjuste
2) 1to 3 per sugar- n of SSBs d for
week sweetened and some confou
2) 4 to 6 per drinks, other sweet nders*:
week cocoa) foods and Child
3) =21 per day lower factors
consumptio (birth
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Exposure
and
Outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variabl
es
adjuste
d for

Comments

Parent-
completed
guestionnaire
assessing
preceding
month

Units: g per
1000 kcal per
day

n or no
association
s with other
sweet
foods

order,
birth
weight,
breastf
eeding
duratio
n, age
at
introdu
ction to
solid
foods,
body
weight
at age
42
months
);
matern
al
factors
(BMI,
educati
on,
employ
ment,
income,
smokin

g,
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matern
al SSB

consum
ption
during
pregna
ncy and
at 42
months
postpar
tum)
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Table A9.36 Feeding practices on food acceptance or consumption

Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Parental restriction on food acceptance or consumption
Osei-Assibey et al (2012) AMSTAR 2 confidence rating: low
Parental Nested non- | 4 to 6 4 At each visit Total energy | Restrictive | NR 0.5 NR Quantitative data
restriction | randomised | years dinner | children were | intake feeding not reported by
and total controlled Visits, offered an ab practices SR
energy trial (Sud et of 1 libitum were not
intake al, 2010) day laboratory associated
(70) each dinner* with total
USA Parental energy
restriction intake
(including
access to
palatable
foods)
assessed by
Child Feeding
Questionnaire
(CFQ)*
Mura Paroche (2017) AMSTAR 2 confidence rating: critically low
Effect of PCS 2to 4 Mean Maternal () Children’s | (a) NR NR Eating | ‘Interest in food’
restriction (Gregory et | years age 4.3 | (a) pressure to | eating Pressure to behavio | not defined
or al, 2010) (mean |years eat behaviours eat at ur at
monitoring (156) 3.3 (b) restriction (using items | baseline baselin
and . years) (c) monitoring | from the food | inversely e, child
children's | Australia (all measured | responsivene | predicted age,
eating by the Child ss and food child gender,
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
behaviour Feeding fussiness interest in matern
s or Questionnarie) | subscales of | food at al age,
interest in * plus the Child follow up BMI,
food (d) modelling Eating (b) and (c) educati
of healthy Behaviour Restriction on
eating Questionnair | and
(answersto 3 | e (CEBQ)* monitoring
items on Items did not
modelling measured: predict
healthy eating | -food changes in
measured fussiness child eating
using a 5-point | -food behaviour
Likert scale) responsivene | (changes in
SS food
-interest in fussiness
food or
(2) child BMI | responsive
z-scores ness or
interest in
food
(d)
modelling
of healthy
eating at
baseline
inversely
predicted
child food
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
fussiness at
follow up
Maternal
feeding
practices
did not
prospective
ly predict
child food
responsive
ness or
BMI
Effect of modelling on food acceptance or consumption
Ward et al (2015) AMSTAR 2 confidence rating: moderate
Effect of Series of Presch | Unclear | Study 1 Study 1: Silent NR See NR Different children
adult guasi- ool (n=34): Acceptance modelling ‘Meas recruited for each
modelling | experiment | children Familiar lunch | of four compared ure of study
and food al studies (age foods familiar foods | with simple associ
acceptanc | (Hendy and | not presented (unspecified) | exposure ation
e (familiar | Raudenbus | specifie under either across 3 Familiar or
and h, 2000) d) silent teacher | school foods effect’
unfamiliar) | (97) modelling lunches sampled:
USA compared with | (measured in | MD -0.305
simple number of (p 20.05)
exposure bites) Unfamiliar
Study 2 Study 2: foods
(n=23): Acceptance | sampled:
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country

Unfamiliar of 4 MD 0.024

foods unfamiliar (p= 0.05)

presented foods Enthusiasti

under silent (chickpeas, ¢ modelling

teacher prunes, water | compared

modelling chestnuts, with simple

compared with | matzo exposure

simple crackers¥) Bites of

exposure across 3 new food:

Study 3 school MD 5.08

(n=26): lunches (p<0.03)

Unfamiliar (measured in | After

foods number of adjusting

presented bites) for peer

under either Study 3: modelling,

enthusiastic Acceptance | the

teacher of 2 association

modelling unfamiliar between

compared with | foods (fresh | enthusiastic

simple mango and modelling

exposure dried and

Study 4 (n=14) | cranberries*) | acceptance

Unfamiliar across 5 of new food

foods school was no

presented lunches longer

under either (measured in | significant

enthusiastic number of (p=0.35).

teacher bites)

modelling
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
compared with | Study 4:
enthusiastic Acceptance
peer modelling | of 3
compared with | unfamiliar
simple foods (fresh
exposure mango, fresh
kiwi, dried
apples®)
across 5
school
lunches
(measured in
number of
bites)
Effect of Quasi- Presch |3 Four unfamiliar | (&) Number Silent NR See NR None
adult experiment | ool consec | foods (kiwi of foods modelling ‘Meas
modelling | al studies children | utive fruit, sampled with | was not ure of
and (Hendy et (age days chickpeas, at least 1 more associ
acceptanc | al, 1999) not coconut and bites effective ation
e of (64) specifie sweet red (b) Number compared or
vegetable | USA d) pepper*) of meals with simple effect’
s and fruit presented to during which | exposure
(unfamiliar the children at least one (&) MD 0.8
) during of the new (p =20.05)
preschool foods was (b) MD 0.55
lunch for 3 sampled (p =20.05)
consecutive (c) Total (c) MD 2.75
days number of (p =20.05)
bites of new
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Exposure
and
Outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variabl
es

adjuste
d for

Comments

Teachers were
randomly
assigned to 5
actions to
encourage
children’s food
acceptance:
(1) Simple
exposure
(control)
(n=12)

(2) Silent
modelling
(n=14)

The teachers
also said “I like
to try new
foods” twice
during each of
the 3 meals
(3) Reward
(food) (n=14)
(4) Ask to try
one bite
(n=14)

(5) Choice
offering (n=10)

foods across
all 3 meals

Mura Paroche et al (2017) AMSTAR 2 confidence rating: critically low
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Effect of Intervention | 2to 5 Unclear | Children were | Child Childrenin | NR NR NR Quantitative data
adult study years assigned to acceptance the ‘same not reported by
modelling | (Addessi et one of 3 of unfamiliar | food’ SR
and food al, 2005) intervention food condition School setting
consumpti | (27) groups: (semolina)* ate more of
on USA (a) Presence the
(unfamiliar (a model was unfamiliar
food) present but not food than
eating the those in the
food), (b) ‘presence’
Different food and
(model and ‘different
child ate food’
different foods) conditions.
(c) Same food Children’s
(model and ages
child ate the (below or
same foods) above the
median age
of 45
months),
early
feeding
practices
and
classroom
membershi
p did not
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
affect food
acceptance

Effect of Intervention | 12 to Unclear | Parents video | Child food The most NR NR NR Quantitative data
adult study 36 recorded all consumption | immediatel not reported by
modelling | (Edelson et | months regular eating | (Parents y SR
and fruit or | al 2016) occasions over | completed 3 | successful Home setting
vegetable | (60 families one day, plus | x 24 hour prompt for
consumpti | with an additional dietary regular
on children meal in which | recalls 3 meals
(familiar aged 12 to parents months after | across food
and 36 months) introduced a the video types was
unfamiliar unfamiliar fruit | recordings) modelling
food) or vegetable to (compared

the child.* to a neutral

Parents also prompt as a

completed a reference*).

feeding style A prompt

guestionnaire* was

Prompts used considered

by parents ‘successful’

included if the child

pressure to took a bite

eat, use of of the

another food target food
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Exposure
and
Outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variabl
es
adjuste
d for

Comments

or a non-food
item as a
reward,
reasoning with
the child, and
modelling.

within 20s
of the
prompt
without
making a
refusal in
between*
For the
unfamiliar
food
condition,
no
prompting
technique
was
significantly
better than
a neutral
prompt (for
example,
“eat your
peas”
spoken in a
neutral or
positive
tone of
voice) *
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Effect of PCS 2to4 Mean Maternal (1) Children’s | (a) NR NR Eating | ‘Interest in food’
adult (Gregory et | years age 4.3 | (a) pressure to | eating Pressure to behavio | not defined
modelling | a1, 2010) (mean | years eat behaviours eat at ur at
and (156) 3.3 (b) restriction (using items | baseline baselin
children’s ) years) (c) monitoring | from the food | inversely e, child
eating Australia (all measured | responsivene | predicted age,
behaviour by the Child ss and food child gender,
s or Feeding fussiness interest in matern
interest in Questionnarie) | subscales of | food at al age,
food * plus the Child follow up BMI,
(d) modelling Eating (b) and (c) educati
of healthy Behaviour Restriction on
eating Questionnair | and
(parental e (CEBQ)* monitoring
answers to 3 Items did not
items on measured: predict
modelling -food changes in
healthy eating | fussiness child eating
measured -food behaviour
using a 5-point | responsivene | (d)
Likert scale) SS modelling
-interest in of healthy
food eating at
(2) child BMI | baseline
z-scores inversely
predicted
child food
fussiness at
follow up
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Maternal
feeding
practices
did not
prospective
ly predict
child food
responsive
ness or
BMI
Effect of Intervention | 14 to Unclear | Children were | Child Children NR NR NR Quantitative data
adult study 48 assignedto 3 | acceptance accepted not reported by
modelling | (Harper and | months intervention of unfamiliar | the food SR
and food Sanders, groups: (a) foods item Home setting
acceptanc | 1975) “offer-only (unspecified) | offered
e (80) condition,” (b) more often
(unfamiliar | USA “adult-also- when
food) eats adults were
condition,” (c) also eating,
“male or especially
female visitor girls. Foods
offer-only were more
condition.” often
Children were accepted
offered 2 new when
foods at home presented
by the
mother

230




Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
than by a
visitor,
especially
by children
at the
younger
end of the
age range
Mikkelsen et al (2014) AMSTAR 2 confidence rating: low
Effect of Quasi- 3to6 Unclear | Presentation Number of The study NR NR NR Quantitative data
peer experiment | years of 3 unfamiliar | bites taken of | found that not reported by
modelling | al study foods (all dried | the unfamiliar | girl models SR
and food (Hendy, fruits) during 5 | foods (all were more Convenience
acceptanc | 2002) preschool dried fruits) effective at sampling
e (38) meals (3 increasing School setting
(unfamiliar | USA baseline meals | Food food
foods) + 2 modelled), | preference acceptance
approximately | also than boy
once a week* | measured models.
Aim of However,
experiment the effect
was to test the disappeare
effectiveness d after 1-
of trained child month
peer models to follow-up.

increase child
unfamiliar food
acceptance
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
Mura Paroche et al (2017) AMSTAR 2 confidence rating: critically low
Effect of Intervention | 2 to 4 4 days | A (target) child | Food choice | 70% of the | NR NR NR School setting
peer study (Birch | years who preferred children
modelling | etal 1980) | (mean vegetable A to showed a
and (39) age 3.1 B was seated shift from
vegetable | USA years) with 3 or 4 choosing
preference peers with their
opposite preferred
preference food on day
patterns. 1to
Children were choosing
served their their non-
preferred and preferred
non-preferred food by day
vegetable 4.
pairs at lunch Consumpti
and asked to on data
choose one. corroborate
On day 1 the d these
target child results.
chose first, In the post-
while on days intervention
2,3,and 4 test, fewer
peers chose than half of
first the peers
changed
their
preferred
foods.
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Exposure
and
Outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variabl
es
adjuste
d for

Comments

Younger
children
were more
affected by
peer
modelling
than older
children

Effect of
peer
modelling
and food
consumpti
on (snack
food)

Intervention
study
(Lumeng
and Hillman
et al 2007)
(54)

USA

2510
6.5
years

2
session
S*

Children took
part in two
conditions;
eating in a
small group
(n=3) and
large groups
(n=9).

Consumption
of snack food
(plain
crackers, in
grams*) and
duration of
snack
session were
recorded

Children
consumed
approx.
30% more
food when
eating in a
large group
compared
with a small
group if the
snack
duration
was longer
than 11.4
min. No
group
differences
in
consumptio
n were
observed

NR

NR

NR

School setting
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
when snack
duration
was shorter
than this
Effect of using rewards on food acceptance or consumption
Ward et al (2015) AMSTAR 2 confidence rating: moderate
Effect of Quasi- Presch |3 Four unfamiliar | (&) Number Use of food | NR See NR None
rewards experiment | ool consec | foods (kiwi of foods reward ‘Meas
(food) and | al studies children | utive fruit, sampled with | (dessert or ure of
food (Hendy et (age days chickpeas, at least 1 bite | sweets)* associ
acceptanc | al, 1999) not coconut and (b) Number was more ation
e and (64) specifie sweet red of meals effective or
consumpti | USA d) pepper*) during which | compared effect’
on presented to at least one | with simple
(unfamiliar the children of the new exposure
vegetable during foods was (&) MD 2.45
s and fruit) preschool sampled (p <0.001)
lunch for 3 (c) Total (b) MD 1.5
consecutive number of (p <0.001)
days bites of new | (c) MD
Teachers were | foods across | 11.55 (p <
randomly all 3 meals 0.02)
assigned to 5
actions to
encourage
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Exposure
and
Outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variabl
es
adjuste
d for

Comments

children’s food
acceptance:
(1) Simple
exposure

(control)(n=12)

(2) Silent
modelling
(n=14) the
teachers also
said “I like to
try new foods”
twice during
each of the 3
meals

(3) Reward
(food) (n=14)
(4) Ask to try
one bite
(n=14)

(5) Choice

offering (n=10)

Effect of
rewards
(non-food)
and food
consumpti
on
(vegetable

)

Pre-post
study
(Ireton and
Guthrie,
1972)

(19)

USA

Presch
ool age
(unspe
cified)

3-week
experi
mental
period

Various
preparation
methods of
vegetables
and use of
immediate
positive
reinforcement

Child
consumption
of cooked
vegetables

Compared
with no
positive
reinforceme
nt, positive
reinforceme
nt, mean
consumptio

NR

See
‘Meas
ure of
associ
ation
or
effect’

NR

None
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
(verbal praise n of all
and use of a vegetables
non-food (in grams)
reward were higher
(stickers) when
compared with educators
no positive gave
reinforcement immediate
positive

reinforceme
nt

Asparagus:
MD 14.069g
(p<0.001)

Broccoli:
MD 21.88g
(p<0.01)

Cauliflower:
MD 15.63g
(p<0.02)
Spinach:
MD 10.47¢g
(p<0.001)
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% ClI p- Variabl | Comments
and - e age up association value |es
Outcome | (N partici- or effect adjuste
pants) d for
Country
Squash:
MD 20.78g
(p<0.01)
Verbal encouragement to eat on food acceptance or consumption
Ward et al (2015) AMSTAR 2 confidence rating: moderate
Effect of Quasi- Presch |3 Four unfamiliar | (&) Number Asking NR See NR None
encouragi | experiment | ool consec | foods (kiwi of foods children to ‘Meas
ng al studies children | utive fruit, sampled with | ‘try one ure of
children to | (Hendy et (age days chickpeas, at least 1 bite | bite’ was associ
eat and al, 1999) not coconut and (b) Number more ation
food (64) specifie sweet red of meals effective or
acceptanc | USA d) pepper*) during which | compared effect’
e and presented to at least one | with simple
consumpti the children of the new exposure
on during foods was (&) MD 1.85
(unfamiliar preschool sampled (p<0.007)
vegetable lunch for 3 (c) Total (b) MD 1.45
s and fruit) consecutive number of (p<0.001)
days bites of new | (c) MD 5.55
Teachers were | foods across | (p<0.02)
randomly all 3 meals
assigned to 5
actions to
encourage
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Exposure
and
Outcome

Study type

(n partici-
pants)

Country

Baselin
e age

Follow
up

Exposure

Outcome

Measure of
association
or effect

95% Cl

value

Variabl
es
adjuste
d for

Comments

children’s food
acceptance:
(1) Simple
exposure
(control)
(n=12)

(2) Silent
modelling
(n=14)

The teachers
also said “I like
to try new
foods” twice
during each of
the 3 meals
(3) Reward
(food) (n=14)
(4) Ask to try
one bite
(n=14)

(5) Choice
offering (n=10)

Offering choice on child food acceptance or consumption

Ward et al (2015) AMSTAR 2 confidence rating: moderate
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country

Effect of Quasi- Presch |3 Four unfamiliar | (&) Number Choice NR See NR None
choice experiment | ool consec | foods (kiwi of foods offering ‘Meas
offering al studies children | utive fruit, sampled with | was more ure of
and food (Hendy et (age days chickpeas, at least 1 effective associ
acceptanc | al, 1999) not coconut and bites compared ation
e and (64) specifie sweet red (b) Number with simple or
consumpti | USA d) pepper*) of meals exposure effect’
on presented to during which | (a) MD 1.7
(unfamiliar the children at least one (p<0.007)
food) during of the new (b) MD 1.0

preschool foods was (p<0.02)

lunch for 3 sampled (c) MD

consecutive (c) Total 21.75

days number of (p<0.007)

Teachers were | bites of new

randomly foods across

assignedto 5 | all 3 meals

actions to

encourage

children’s food

acceptance:

(1) Simple

exposure

(control)

(n=12)

(2) Silent

modelling

(n=14)
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
The teachers
also said “I like
to try new
foods” twice
during each of
the 3 meals
(3) Reward
(food) (n=14)
(4) Ask to try
one bite
(n=14)
(5) Choice
offering (n=10)
Pressure to eat on children’s eating behaviours or interest in food
Mura Paroche (2017) AMSTAR 2 confidence rating: critically low
Effect of PCS 2to 4 Mean Maternal () Children’s | (a) NR NR Eating | ‘Interest in food’
pressure (Gregory et | years age 4.3 | (a) pressure to | eating Pressure to behavio | not defined
toeatand | |, 2010) (mean | years eat behaviours eat at ur at
children’s (156) 3.3 (b) restriction (using items | baseline baselin
eating . years) (c) monitoring | from the food | inversely e, child
behaviour | Australia (all measured | responsivene | predicted age,
s or by the Child ss and food child gender,
interest in Feeding fussiness interest in matern
food Questionnarie) | subscales of | food at al age,
* plus the Child follow up BMI,
(d) modelling Eating (b) and (c) educati
of healthy Behaviour Restriction on
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Exposure | Study type | Baselin | Follow | Exposure Outcome Measure of | 95% CI p- Variabl | Comments
and - e age up association value |es
Outcome | (n partici- or effect adjuste
pants) d for
Country
eating Questionnair | and
(answersto 3 | e (CEBQ)* monitoring
items on Items did not
modelling measured: predict
healthy eating | -food changes in
measured fussiness child eating
using a 5-point | -food behaviour
Likert scale) responsivene | (d)
SS modelling
-interest in of healthy
food eating at
(2) child BMI | baseline
z-scores inversely
predicted
child food
fussiness at
follow up
Maternal
feeding
practices
did not
prospective
ly predict
child food
responsive
ness or
BMI
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Table A9.37 Feeding practices or styles

before
dessert’?
“Have you
tried offering
this child more
fruit or
vegetables to
eat?”

Exposure Baselin | Follow Exposure Outcome Measure of | 95% CI p- Variabl Comments
and Study type e age up association value es
Outcome or effect adjuste
(n partici- d for
pants)
Country
Feeding practices
Russell et al (2016) AMSTAR 2 confidence rating: moderate
Feeding PCS (Faith | Age 1l Every 6 | Questions on | Weight and No NR NR Child Quantitative data
practices | etal, 2006) |to5 months | parental height differences sex, not reported by
and child | (1797) years feeding measured at | in feeding ethnicit | SR
standardis | USA practices each practices Y,
ed weight included in interview and child baselin
self- Main weight e
administered outcome: (change in weight-
survey*: Change in BMI z- for-
“How often do | age- and scores) height
you limit how gender- z-
much this child | standardised score,
eats?” BMI per food
“Do you agree | month* consum
with the ption
statement (servin
‘Children need gs per
to finish dinner day)*
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Hurley et al (2011) AMSTAR 2 confidence rating: critically low

Feeding PCS Recruit | Age 2 Monitoring Weight SDS | Pressure NR NR Child Mixed SES
practices | (Farrow and | ed at Restriction and weight | Ethnicity not
and child | Blissett, birth Pressure to restriction atl reported (in
standardis | 2008) eat atage 1 year primary study)
ed weight | (62 mother- (measured by year Quantitative data
child dyads) the Child significantly not reported by
UK Feeding predicted SR
Questionnaire) lower child
weight SDS
at 2 years
Results for
monitoring
NR
Bergmeier et al (2015) AMSTAR 2 confidence rating: critically low
Feeding PCS 15, 24, | Age 36 | (a) Assertive Height and Assertive NR NR Child’s | Mostly white
practices | (Lumenget | 36 months | prompting weight by prompting ethnicit | participants
or styles al, 2012) months (pressuring to | objective and y, sex, | Quantitative data
and (1218) eat) (verbal or | measures intrusive age not reported by
weight USA physical during style had family | SR
status encouragemen | laboratory small but income
ts) Visits significant -to-
(b) Age 15 association needs
Intrusiveness | months: s with ratio,
defined as weight-to- greater matern
maternal length z- child al
behaviour that | score (WLZ)* | adiposity educati
was adult Ages 24 and | (across on,
centred rather | 36 months: ages 15, 24 weight
than child- BMI z-score | and 36 status
centred and (BMiz)* months*) and
imposed the WLZ and depres
mother’s BMIz sive
agenda on the | collectively sympto
child referred to as ms

243




At each of the
3 ages,
children and
their mothers
were filmed in
a laboratory
while the child
ate a
standardised
snack;
maternal
feeding
behaviours
were observed
and coded.

adiposity z-
scores*

Mura Paroche (2017) AMSTAR 2

confidence rating: critically low

Feeding
practices
and
weight
status

PCS
(Gregory et
al, 2010)
(156)
Australia

2to 4
years
(mean
3.3

years)

Mean
age 4.3
years

Maternal

a) pressure to
eat

b) restriction
C) monitoring
(all measured
by the Child
Feeding
Questionnarie)
* plus

d) modelling of
healthy eating
(answers to 3
items on
modelling
healthy eating
measured
using a 5-point
Likert scale)

(1) Children’s
eating
behaviours
(using items
from the food
responsivene
ss and food
fussiness
subscales of
the Child
Eating
Behaviour
Questionnair
e (CEBQ)*
Iltems
measured:
-food
fussiness

(a)
Pressure to
eat at
baseline
inversely
predicted
child
interest in
food at
follow up
(b) and (c)
Restriction
and
monitoring
did not
predict
changes in
child eating
behaviour

NR

NR

Eating
behavio
ur at
baselin
e, child
age,
gender,
matern
al age,
BMI,
educati
on

None
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-food (d)
responsivene | modelling
SS of healthy
-interest in eating at
food baseline
(2) child BMI | inversely
Z-scores predicted
child food
fussiness at
follow up
Maternal
feeding
practices
did not
prospective
ly predict
child food
responsive
ness or
BMI
Feeding styles
Bergmeier et al (2015) AMSTAR 2 confidence rating: critically low
Feeding PCS 15, 24, | Age 36 | (a) Assertive Height and Assertive NR NR Child’s | Mostly white
practices | (Lumeng et | 36 months | prompting weight by prompting ethnicit | participants
or styles al, 2012) months (verbal or objective and y, sex, | Quantitative data
and child | (1218) physical measures intrusive age not reported by
weight USA encouragemen | during style had family SR
ts) laboratory small but income
(b) Visits significant -to-
Intrusiveness | Age 15 association needs
defined as months: S with ratio,
maternal weight-to- greater matern
behaviour that | length z- child al
was adult score (WLZ)* | adiposity. educati
centred rather on,
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than child-
centred and
imposed the
mother’s
agenda on the
child

At each of the
3 ages,
children and
their mothers
were filmed in
a laboratory
while the child
ate a
standardised
snack;
maternal
feeding
behaviours
were observed
and coded.

Ages 24 and
36 months:
BMI z-score
(BMIz)*

WLZ and
BMiz
collectively
referred to as
adiposity z-
scores*

weight
status
and
depres
sive
sympto
ms
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Excess weight and obesity

Table A9.38 Obesity and childhood growth trajectory outcomes

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (N partici- or effect
pants)
Country
Rapid early weight gain or growth
Brisbois et al (2012) AMSTAR 2 confidence rating: critically low
Rapid PCS 2t05 Age 18 Growth Adult BMI Association | NR <0.001 | Allmodels | None
early (McCarthy | years to 50 velocity between adjusted for
growth et al 2007) years* (weight gain) higher adult age,
and adult | (679) measured as growth child sex
BMI UK the deviance velocity and and
from the adult BMI gestational
average (size of age. Model
predicted association 2
growth rate (kg NR) additionally
per year) adjusted for
converted into parental
Z-scores* height and
weight.
Model 3
additionally
adjusted for
SES. Model
4
additionally
adjusted for
maternal
smoking in
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (n partici- or effect
pants)
Country
pregnancy.
Model 5
additionally
adjusted for
current
adult
smoking
status.
Rapid PCS lto7 Age 20 Rapid growth | Adult BMI Rapid NR Not Maternal None
early (Terry etal |years to 40 (defined as an growth age provide | BMI,
growth 2007) years increase in lto7 d maternal
and adult | (261) percentile rank predicted weight gain
BMI USA across 2 major higher adult during
reference BMI at 20 pregnancy,
growth and 40 birth weight,
percentiles as years (no postnatal
defined by the effect size) growth rate
Centers of (percentile
Disease change) at
Control and birth-age
Prevention 4m, and
growth age 4m-1ly
charts)*

Age at adiposity rebound (AR)

Brisbois et al (2012) AMSTAR 2 confidence rating: critically low
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (n partici- or effect
pants)
Country
Early AR | PCS <5 Unclear | Early adiposity | Unclear Positive NR <0.001 | Unclear None
and adult | (Freedman | years rebound association
BMI et al 2001) (size of
(626) association
USA NR)
Early AR | PCS <5 18 Early adiposity | Adult BMI* Positive NR <0.05 Unadjusted | None
and adult | (Prokopec | years years* rebound association
BMI et al 1993) (size of
(158) association
Czech NR)
Republic
Early AR | PCS <5 21 Early adiposity | Adult BMI* Positive NR (female | Unadjusted | None
and adult | (Rolland- years years* rebound association S:
BMI Cachera) (under age 5 (size of p<0.01;
(164) years) versus association males:
France late adiposity NR) p<0.01)
rebound (older
than 7 years)
Early PCS <55 Age 26 Early adiposity | Risk of RR 5.91 3.03to NR Adjusted for | None
adiposity | (Williams et | years years rebound (age | developing 11.55 sex
rebound | a 2009) <5.5 years) adult obesity
and adult | (458) compared with
obesity New later adiposity
Zealand rebound (age
>55t07
years)
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (n partici- or effect
pants)
Country
Child BMI or obesity
Brisbois et al (2012) AMSTAR 2 confidence rating: critically low
Child PCS 1to5 NR Childhood Adult obesity | Childhood | NR p<0.05 | Unadjusted | None
obesity (Garn etal, |years obesity obesity
and adult | 1985) (classified as associated
obesity (383) being in the with adult
USA =>85th obesity (RR
percentile)* of 1.77)
Child PCS Early NR BMI RR of Increase in | NR NR Unadjusted | None
BMI and | (Gasser et | childho becominga | RR (details
adult al, 1995) od BMI heavy adult* | not NR)
obesity (232) (ages
France not
stated)
Child PCS 3years | Age 35 BMI Obesity Females NR NR Unadjusted | None
obesity (Guo et al, years with obesity
and adult | 2002) (BMI = 30)
obesity (347) at age 35
USA years had a
higher BMI
atage 3
(p<0.05)
than
females
without
obesity at
age 35
years. BMI
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (n partici- or effect
pants)
Country
at age 3 did
not differ
between
males with
or without
obesity at
age 35
years.
Child PCS lto4 Unclear | BMI Unclear Correlation | NR NR Age* None
BMI and | (Kindblom years in boys only
adult et al 2009) (male only
BMI (612) cohort)
USA
Child PCS 3 Unclear | BMI Adult BMI* Correlation | NR NR Unadjusted | None
BMI and | (Kubo et al, | months in girls only
adult 2007) to5 (female
BMI (244) years only cohort)
Japan
Child PCS 2 years | Age 20 BMI Adult RR 2.72 NR NR Parental None
BMI and | (Magarey et years overweight Overweight weight
adult al, 2003) (BMI at 20 years status*
overweig | (155) >25kg/m?)*
ht Australia
Child PCS 1.5 Unclear | BMI BMI No NR Not Adult age, None
BMI and | McCarthy et | years significant signific | sex, and
adult al, 2007) correlation ant gestational
BMI (679) age (model
UK 1; unclear
which
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (n partici- or effect
pants)
Country
results of 4
models was
cited by
Brisbois)*
Child PCS 1lyear |Agel8 ‘Lean’ children | Adult BMI Childhood | NR NR Unadjusted | None
obesity | (Prokopec years BMI <25t >75th ‘fatness’
and adult | et al, 1993) percentile percentile associated
obesity (158) versus ‘defined as with adult
Czech ‘Fat’ children ‘fat’ in the ‘fatness’
Republic) BMI >75thth primary study | (RR 1.8)
percentile*
Child PCS 1year |Age?20 BMI >75% Adult BMI Childhood | NR NR Unadjusted | None
overweig | (Rolland- years percentile >75th ‘fatness’
ht or Cachera et ‘defined as ‘fat’ | percentile associated
obesity al, 1987) in the primary | ‘defined as with adult
and adult | (102) study ‘fat’ in the ‘fatness’
overweig | France primary study | (RR 2.0)
ht or
obesity
Child PCS >2 NR BMI Adult BMI Significant | NR NR Unadjusted | None
BMI and | (Siervogel years log OR with
adult et al, 1999) | and >5 high adult
BMI (459) years BMI
USA
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Child
BMI and
adult
BMI

PCS
(Williams et
al, 2001)
(925)

New
Zealand

3 years
and 5
years

Age 21
years*

BMI

Adult BMI*

Correlation
(size of
correlation
NR)

NR

<0.05

Unadjusted

None
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Table A9.39 Child Body Mass Index (BMI) and other health outcomes in later life

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (n partici- or effect

pants)

Country

Type 2 diabetes

Llewellyn et al (2016) AMSTAR 2 confidence rating: low
Child Subgroup <6 NR BMI Type 2 OR 1.23 95% ClI NR NR None
BMl and | MA (1 years diabetes 1.10to
Type 2 estimate 1.37
diabetes | from 1

PCS)

(n and

country not

reported)

Coronary heart disease

Llewellyn et al (2016) AMSTAR 2 confidence rating: low
Child Subgroup <6 NR BMI Coronary OR 0.97 95% ClI NR NR 12=52%;
BMl and | MA (3 years heart disease 0.85to
coronary | estimate 1.10
heart from 3
disease | PCS)

(n and

country not

reported)
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p-value | Variables Comments
e and - e age up association adjusted for
Outcome | (n partici- or effect

pants)

Country

Stroke

Llewellyn et al (2016) AMSTAR 2 confidence rating: low
Childhoo | Subgroup <6 NR BMI Stroke OR 0.94 95% CI NR NR 12=58%
d BMI MA (3 years 0.75to
and estimate 1.19
stroke from 3

PCS)

(n and

country not

reported)

Breast cancer

Llewellyn et al (2016) AMSTAR 2 confidence rating: low
Childhoo | Subgroup <6 NR BMI Breast OR 0.88 95% ClI NR NR None
d BMI MA (1 years cancer 0.67 to
and estimate 1.16
breast from 1
cancer PCS)

(n and

country not

reported)
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Oral health

Table A9.40 Free sugars intake and development of dental caries

Exposure and | Study type | Baseli | Follow Exposure Outcome Measure 95% CI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
Moores et al (2022) AMSTAR 2 confidence rating: high
Free sugars PCS 1l and | Ages 2- | Free sugars Early Prevalenc | 1.13to NR | Maternal Power
intake and (Devenish | 2 3 years |intake childhood e ratio 3.34 education, calculation
dental caries | etal 2020) | years 1 year: 24- caries (PR) 1.97 SES, age at performed
(2181 hour recall (ECC) for time of dental
recruited, and 2-day defined as children examination,
965 estimated dmfs 21, with free and
included in food record including sugars breastfeeding
analyses) 2 years: non- intake duration
Australia externally cavitated >10% (model 1). All
validated lesions energy on children from
FFQ (based on both area with
NIDCR and | dietary fluoridated
Data ICDAS assessme water.
combined methods). nts
into a single | Measured compared
variable: after child’s | with those
(1) Non- second who
compliant birthday by | complied
(free sugars | trained and | with the
intake >10% | dental WHO
of energy practitioners | threshold
intake on of <5%
energy
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Exposure and | Study type | Baseli | Follow Exposure Outcome Measure 95% CI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect

Country
both from free
occasions) sugars on
(2) Partially both
non- dietary
compliant assessme
(free sugars nts

intake >10%
energy intake
on one but
not both
occasions)
(3) Semi-
compliant
(free sugars
intake <10%
energy intake
on both
occasions,
but >5% on
at least 1
occasion)

(4) Compliant
(free sugars
intake <5% of
energy intake
on both
occasions)
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Exposure and | Study type | Baseli | Follow | Exposure Outcome Measure 95% ClI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
Free sugars PCS 3 Age 16 | Sucrose Changesin | DMFT or See Se | Sex and No power
intake and (Karjalaine | years | years intake DsMFT/dsmf | dmft previous | e intervention calculation
dental caries | netal measured t (assessed | scoresof |column |‘m |group
2015) using using WHO | the high ea | controlled for
(148 4-day food caries sucrose sur | in analyses.
recruited, diaries criteria) group e No significant
142 at significantl of | differences in
baseline Participants y higher as | toothbrushing
with data) dichotomised than those so | or use of
Finland by sucrose of the low cia | fluoride
intake: 210% sucrose tio | toothpaste
energy and group n between the
<10% energy (p=0.046) or | sucrose
eff | groups at ages
Hazard ect | 3,6,9, 12, or
ratio (HR) ' 16 years
for caries
survival
(% caries
free at end
of follow-
up or
discontinu
ed the
study
caries
free) in
sucrose
intake
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Exposure and | Study type | Baseli | Follow Exposure Outcome Measure 95% CI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
<10%
energy
compared
with 210%
energy:
1.22 (95%
Cl 0.77 to
1.93);
p=0.396
Moynihan and Kelly (2014) AMSTAR 2 confidence rating: high
Free sugars PCS 4 1 year Sucrose Change in Correlatio | NR NR | NR No power
intake and (Battellino | years intake dmft and n calculation
dental caries | et al, 1997) FFQ and 24 | dmfs coefficient
(820) hour recall (measured |0.4
Argentina interview with | using the
the mother or | WHO
teacher at criteria)
beginning,
middle and
end of study
and the
average
intake taken
Free sugars PCS 3 1 year Added sugars | Caries OR 2.99 of | 1.82 to <0. | Family income, | No power
intake and (Rodrigues | years intake at increment having a 491 00 | baseline age, | calculation
dental caries | et al, 1999) school: 2 x 3- | (assessed high caries 1 household
(510) day weighed | using WHO | increment size, tooth
Brazil food records | caries in children brushing, daily
conducted by | criteria) who intake of
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Exposure and | Study type | Baseli | Follow | Exposure Outcome Measure 95% ClI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
an consumed sugars at
independent >10% home, use of
observer energy fluoride gel
Sugars intake (32.69) and visiting the
at home: 24h from dentist
recall added
interview with sugars per
the mother; day
10% of compared
interviews with
repeated to children
test reliability consuming
of 24h recall <10%
data energy
from
added
sugars
Free sugars PCS 1 year |4 years | Added sugars | Change in Change in | NR NR | None No power
intake and (MacKeow Semi- caries caries calculation
dental caries | netal quantitative incidence incidence
2000) FFQ (authors | and and
(259) state that it prevalence | prevalenc
South was according to | e was not
Africa validated) WHO significantl
criteria y
(dmfs) associated
with added
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sugars
intake

Prevalenc
e of dental
caries
increased
from 1.5%
atage 1
(when
sugars
intake
equated to
179 per
day or
approxima
tely 6%
energy
intake) to
62.2% at
age 5
years
(when
sugars
intake was
489 per
day and
>10% of
energy
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Exposure and | Study type | Baseli | Follow Exposure Outcome Measure 95% CI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
intake —
approxima
tely 14.4%
El)
Free sugars PCS 3 3 years | Sucrose dmft Sucrose NR 0.0 | No differences | No power
intake and (Karjalaine | years 4-day food (measured | intake of 26 | between calculation
dental caries | netal diary using WHO | children children who
2001) completed by | criteria) who were caries
(148 the mother caries developed free and those
recruited, and day care | incidence caries by who developed
135 staff age 6 caries in tooth
included in years was brushing
analysis) 10.2 (SD habits, use of
Finland 3.1) % El fluoride tables,
compared day care use
with 8.9 or maternal
(SD 3.6) educational
% El in level; all
children participants
who came from a
remained low fluoride
caries free area
Hooley et al (2012b) AMSTAR 2 confidence rating: critically low
Free sugars PCS 18 42 Added sugars | Caries Sugars NR NR | Frequency of Power
intake and (Meurman | month | months | (sometimes increment, added at consumption calculation
dental caries | and S (3.5 compared dmft* 18 months of drinks other | performed*
Pienihakki years) with never) — associated than water,
nen, 2010) data obtained with caries frequency of
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(366)
Finland

from
interview of
caregivers
using a 4-
level Likert
scale*

increment
at 42
months

night-feeding,
frequency of
sweet snacks
consumption,
mutans
streptococci
colonisation of
teeth,
caretaker
occupation,
oral health of
both parents*
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Table A9.41 Sugar-sweetened beverages and development of dental caries

Exposure and | Study type | Baseli | Follow | Exposure Outcome Measure 95% ClI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
Moynihan et al (2019) AMSTAR 2 confidence rating: moderate
Consumption | PCS 6 Age 18 | Sugar- Caries OR 3.04 1.07to 0.0 | Age No power
of drinks (Warren et | month | months | sweetened prevalence. 8.64 4 calculation
containing al 2009) sto 18 beverage Number
free sugars (212 month (SSB) with frank
and ECC recruited; |s consumption | decay (d2-3
125 SSBs or filled
included in included surfaces)
analysis) regular soda
USA pop, sports
drinks,
powder
concentrate
beverages
made with
sugar and
juice-based
drinks with
added sugar.
Consumption | PCS 1.5 Age 3 Daily SSB Incidence of | OR 1.56 1.46to P< | Breastfeeding | No power
of drinks (Watanabe | years | years consumption | dental 1.65 0.0 | duration, calculation
containing et al 2014) caries. 01 | bottle-feeding | (although
free sugars (33,655 while falling sample
and ECC recruited; asleep, family | size was
31,202 income, large)
parental
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Exposure and | Study type | Baseli | Follow | Exposure Outcome Measure 95% ClI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
included in education
analysis) level,
Japan toothbrushing
frequency and
use of fluoride
varnish
Consumption | PCS 1 year | Age 2 Consumption | Caries Not See 0.0 | NR No power
of drinks (Wendt et and 3 of sugars- incidence drinking previous | 33 calculation.
containing al, 1996) years containing (%) sugars- column Lack of
free sugars (671 liquids (not containing data on
and ECC recruited; defined) to liquids to the
289 guench thirst guench comparato
included in thirst at r (that is,
analysis) age 1 year the
Sweden was an proportion
independe of children
nt who
predictor received
of being milk or
caries-free water at
atage 3 age 1 who
years (OR had caries
2.26; 95% or were
Cl 1.07 to caries free
4.77). atage 3
years
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Exposure and | Study type | Baseli | Follow | Exposure Outcome Measure 95% ClI | p- | Variables Comments
outcome - ne age | up of val | adjusted for
(n partici- associatio ue
pants) n or effect
Country
Consumption | PCS 1.5 Age 5 Consumption | ECC Compared | See NR | Toothbrushing | No power
of drinks (Wigen & |years |years of sugars- experience | with no previous frequency, calculation.
containing Wang, containing (not consumpti | column sugary drink
free sugars 2014) liquids (not defined) on: consumption
and ECC (1607 defined) at -OR 15 level, maternal
recruited, night (0.8t02.8) health and
1366 for lifestyle
included in sometimes variables,
analysis) consuming family
Norway sugars- characteristics
containing (including
drinks maternal
-OR 2.2 education).
(1.1 to 4.5)
for nightly
consumpti
on.
Compared
with
consuming
sugars-
containing
drinks <
once per
week:
-OR 1.7
(1.1to
2.08) for
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consuming
sugars-
containing
drinks at
least once
per week.
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Table A9.42 Breastfeeding duration and development of dental caries

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Breastfeeding 212 months compared with <12 months
Moynihan et al (2019) AMSTAR 2 confidence rating: moderate
Breastfe | PCS (Peres | 3, 12 Age 5 Breastfeeding | (1) ECC BF duration | (1) 0.6 to | NR | Family income, | Power
eding etal 2017) | and 24 |years (BF) duration measured by | 13 to 23 1.3 maternal calculation
212 (1303 months Oto12 the average | months (2) 0.6 to schooling,
months recruited,; months; 13to | number of compared | 1.6 maternal age,
compare | 870 23 months; dmfs with O to 12 sugar
d with included in =224 months according to | months: consumption
<12 analysis) the WHO (1) mean and bottle
months Brazil criteria ratio of feeding at age 5
and ECC dmfs 0.9 years. Study
risk (2) Severe (2) RR 1.0 conducted in a
early fluoridated area.
childhood
caries (S-
ECC) defined
as dmfs 26
Tham et al (2019) AMSTAR 2 confidence rating: low
Breastfe | PCS <6 Age 38 Breastfeeding | Severe-ECC | Prevalence | See NR | Maternal age, No power
eding (Chaffee et | months | months duration (S-ECC) at ratio (PR) previous education, calculation
212 al 2014) 38 months of S-ECC column parity, pre-
months (715 6toll S-ECC: 21 Marginal pregnancy BMI;
compare | pregnant months affected structural smoking status,
d with women; 537 maxillary models social class,
<12 children teeth or 24 (fully- child age, sex,
months dmfs adjusted)*: time-varying
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
and ECC | includedin | 12to <6m=1 bottle use,
risk analysis) 23 (ref) added sugar in
Brazil months 6-11m = bottle at age 5
1.77 (1.12 to 9 months and
224 to 2.85)* age2to3
months 12-23m = years,
1.82 (0.85 introduction to
to 3.20)* soft drinks and
224m = sweets before
2.10 (1.50 age 6 months,
to 3.25) length-for-age z-
scores
Regression Interactions:
models high frequency
(fully- day time
adjusted): breastfeeding,
<6m=1 and long
(ref) duration high
6toll frequency.
months = Study
1.45 (0.83 conducted in
to 2.53) fluoridated area.
12 to 23
months =
1.39 (0.73
to 2.64)
=224 months
=1.85
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
(1.11to
3.08)
Breastfe | PCS 6toll | Age4l Breastfeeding | ECC Adjusted 0.76 to NR | Bottle use for No power
eding (Tanaka et | months | to 50 duration Defined as OR of ECC | 2.16 sweetened calculation
212 al 2013) ,12to | months | (defined as the presence | <6 months liquids other
months (315) 17 length of the of 2 1 dft =1 (ref) than milk, bottle-
compare | Japan months period during (missing 6to11 feeding while
d with , 218 which infants teeth months = falling asleep,
<12 months received excluded) 0.67 (0.27 age of
months versus breastmilk, to 1.62) introduction of
and ECC <6 regardless of 12 to 17 foods (in
risk months exclusivity*) months = months),
1.09 (0.45 maternal age at
to 2.71) baseline,
=218 months maternal
=247 smoking during
(0.95t0 pregnancy,
6.59) family income,

paternal and
maternal
educational
level, child’s
sex, birth
weight, age at
first tooth
eruption, tooth-

270




Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
brushing
frequency, use
of fluoride
gel/toothpaste,
dental check-up
frequency,
household
smoking, age at
oral
examination*
Hooley et al (2012b) AMSTAR 2 confidence rating: critically low
Breastfe | PCS >12 2 years Breastfeeding | ECC No NR NR | None No power
eding (Cogulu et | months duration (definition not | association calculation
>12 al, 2008) reported) (data NR)
months (56)
compare | Turkey
d with
<12
months
and ECC
risk
Breastfeeding 224 months compared with <24 months
Moynihan et al (2019) AMSTAR 2 confidence rating: moderate
Breastfe | PCS <6 Age 38 Breastfeeding | Severe-ECC | Breastfeedi | 0.85to NR | Maternal None
eding (Chaffee et | months | months | duration (S-ECC) at ng 224 1.78 characteristics
212 al 2014) 38 months months (age, education,
months (715 6to 11 S-ECC: 21 compared smoking), social
compare | pregnant months affected with class, daily
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments

e and - e age up association val | adjusted for

outcome | (N partici- or effect ue

pants)
Country

d with women; 537 maxillary breastfeedi frequency of

<12 children 12 to teeth or 24 ng 12 to 23 bottle use at

months included in | 23 dmfs months, ages5t0 9

and ECC | analysis) months prevalence months, added

risk Brazil ratio for S- sugar in bottle

>24 ECC: 1.17 atages5to 9
months months,

frequency of
consumption of
vegetables, fruit,
beans and meat
at ages 11 to 15
months.

Breastfe | PCS (Peres | 3, 12 Age 5 Breastfeeding | (1) dmfs (1) mean (1) 1.5to | NR | Family income, | None

eding etal 2017) | and 24 | years duration according to | ratio of 2.4 maternal

212 (1303 months the WHO dmfs 1.9 (2)1.71t0 schooling,

months recruited, criteria (2)RR 2.4 |33 maternal age,

compare | 1128 sugar

d with included in (2) Severe consumption

<12 analysis) early and bottle

months Brazil childhood feeding at age 5

and ECC caries (S- years. Study

risk ECOC) conducted in a

fluoridated area.
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Table A9.43 Use of infant feeding bottles for milk feeds and development of dental caries

Hooley et al (2012b) AMSTAR 2 confidence rating: critically low
Bottle PCS =218 2 years* | Bottle-feeding | Caries No NR NR | None None
milk (Yonezu et | months (contents not | incidence* association
feeds al 2006) * specified) at (data NR)
and (592) 218m*
dental Japan
caries
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Table A9.44 Night time feeding (milk) from an infant feeding bottle and development of dental caries

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables adjusted | Commen
e and - e age up association val | for ts
Outcome | (n partici- or effect ue
pants)
Country
Hooley et al (2012b) AMSTAR 2 confidence rating: critically low
Night PCS(Gao |3to6 12 Putting child to | dmft (WHO Associated | NR NR | Age and gender, None
time et al 2010) | years months* | sleep with a diagnostic with frequency of
bottle (1576) bottle of milk criteria) increased between-meal
feeding Singapore One year’s caries sweet foods or
(milk) caries developme drink consumption,
and increment nt (data sweet consumption
dental (change in NR) at bedtime,
caries dmft >0)* toothbrushing
frequency and
duration per
toothbrushing
session*
Night PCS Mean 3 years* | Putting child to | Caries Associated | NR NR | Sex, living with None
time (Ohsuka et | age 1.6 sleep with a incidence, with grandparents, birth
bottle al 2009) years bottle of milk dmft* increased order,
feeding (188) caries toothbrushing by
(milk) Japan developme parents, use of
and nt (data milk bottles, snack-
dental NR) eating time and
caries frequency, average
daily milk
consumption,
daytime caring
person*
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Table A9.45 Use of infant feeding bottles to consume liquids containing free sugars and development of dental

caries
Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Hooley et al (2012b) AMSTAR 2 confidence rating: critically low
Consum | PCS >12 24 Use of bottles | Caries No NR NR | None None
ption of | (Cogulu et | months | months* | for feeding incidence* association
liquids al 2008) * (containing (data NR)
containin | (56)* sweetened
g free Turkey milk*)
sugars
from an
infant
feeding
bottle
and ECC
Moynihan et al (2019) AMSTAR 2 confidence rating: moderate
Consum | PCS 12 4 years Use of bottles | S-ECC RR 1.41 1.08 to 0.0 | Maternal None
ption of | (Feldens et | months for consuming | Defined as 1.86 25 | schooling, daily
liquids al 2010) fruit juices or =1 cavitated, breastfeeding
containin | (500 soft drinks missing or frequency at
g free recruited,; filled smooth age 12 months,
sugars 334 surfaces daily meals and
froman |includedin in primary snacks at age
infant analysis) maxillary 12 months, high
feeding Brazil anterior teeth density of sugar
bottle or decayed at 12 months,
and ECC (d1+), teeth at 12
missing, filled months.
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
surfaces Fluoride level of
(dmfs) =25 the water supply

in area was 0.7

ppm.
Consum | PCS 29 to 41to 50 | Consumption |ECC OR 2.47 1.231t0 NR | Bottle use for No power
ption of | (Tanakaet |39 months | of sweetened | Defined as 5.05 sweetened calculation
liquids al 2013) months liquids (other presence of liquids other
containin | (1002 than milk) from | one or more than milk, bottle-
g free recruited,; a bottle carious teeth feeding while
sugars 315 (decayed or falling asleep,
froman |includedin filled)* age of
infant analysis) introduction of
feeding | Japan foods (in
bottle months),
and ECC maternal age at

baseline,

maternal

smoking during

pregnancy,

family income,
paternal and
maternal
educational
level, child’s
sex, birth
weight, age at
first tooth
eruption, tooth-
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
brushing
frequency, use
of fluoride
gel/toothpaste,
dental check-up
frequency,
household
smoking, age at
oral
examination*
Consum | PCS lyear |Age?2 Consumption | Caries Among NR <0. |NR Lack of data
ption of | (Wendt et and 3 of sugars- incidence (%) | children 05 on the
liquids al, 1996) years containing who comparator
containin | (671 liquids in a received group (that
g free recruited,; feeding bottle sugars- is, the
sugars 289 containing proportion
froman |includedin liquids in a of children
infant analysis) feeding who
feeding Sweden bottle at received
bottle age 1 year milk or
and ECC and were water at
caries free age 1 who
(n=51), had caries
44% had or were
caries at caries free
age 3 while atage 3
32% were years
still caries
free
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Table A9.46 Milk or dairy consumption and development of dental caries

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of 95% p- | Variables Comments
e and - e age up association or | ClI val | adjusted for
outcome | (n partici- effect ue
pants)
Country
Dror and Allen (2014) AMSTAR 2 confidence rating: critically low
Milk and | PCS 1to3 Age 4 to | Median milk Surface and | Median milk NR <0. | Unclear None
dental (Marshall et | years 7 years | consumption tooth level consumption 05
carries al, 2003) dental carries | at age 2to 3
(642) years was
USA lower in
children with
surface and
tooth level
dental caries
Non-milk | PCS 1to3 Age 4to | Low or high Surface and | Low NR <0. | *Age at dental None
dairy and | (Marshall et | years 7 years | cumulative tooth level cumulative 01 | exam, sex,
dental al, 2003) (below or dental carries | non-milk dairy fluoride
carries (642) above median) associated exposure, and
USA non-milk dairy with fewer sugar-
surface caries sweetened
compared with beverage
higher consumption
cumulative
median) non-
milk dairy
consumption
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Table A9.47 Foods containing free sugars and development of dental caries

compared with
no
consumption
of these foods.

(d1+), missing,
filled surfaces
(dmfs) =25

high density of
sugar at 12
months, teeth at
12 months.
Fluoride level of

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI | p- Variables Comment
e and - e age up association value | adjusted for S
outcome | (N partici- or effect
pants)
Country
Baghlaf et al (2018) AMSTAR 2 confidence rating: high
Free PCS(Gao |3to6 1 year Bedtime sweet | dmft (WHO OR 1.33 1.01to |NR Frequency of No power
sugars et al 2010) | years intake every diagnostic 1.68 between-meal calculation
intake (1576) night criteria) sweets, plaque
and Singapore compared with | One year’s index,
dental no bedtime caries toothbrushing and
caries sweet intake increment fluoride use
Parent- (change in (toothpaste or
administered dmft >0)* other agents).
survey*
Moynihan et al (2019) AMSTAR 2 confidence rating: moderate
Consum | PCS 12 4 years Consumption S-ECC RR 1.43 1.08 to | 0.003 | Maternal Power
ption of | (Feldens et | months of foods (not Defined as =1 1.89 schooling, daily calculation
foods al 2010) described) cavitated, breastfeeding performed
containin | (500 with a high missing or frequency at age
g free recruited,; density of filled smooth 12 months, daily
sugars 334 added sugars | surfaces meals and snacks
and ECC | included in (defined as in primary at age 12 months,
analysis) >50% simple maxillary bottle use for fruit
Brazil carbohydrate | anterior teeth juices/soft drinks
per 1009 food) | or decayed at 12 months,
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Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI | p- Variables Comment
e and - e age up association value | adjusted for S
outcome | (N partici- or effect
pants)
Country
the water supply
in area was 0.7
ppm.
Hooley et al (2012b) AMSTAR 2 confidence rating: critically low
Sugars- | PCS 18 to 12 Dietary habits | Presence of at | Associatio | NR NR Multiple variables, | Power
containin | (Fontana et | 36 months* | (including least one new | n between including calculation
g foods | al 2011) months consumption lesion (ICDAS | snhacking measures of SES | implied
and (329) of sugars- score of 23), on non- and
drinks USA containing one new filling | fresh fruits toothbrushing*
intake foods and or progression | and
and drinks) of a lesion popcorn
dental collected by from a score and ECC
caries guestionnaire | of 3 or 4 to =5* | (data NR)
(unspecified)*
Sugars- | PCS Mean 3 years Shack-eating Caries Associatio | NR NR Sex, living with No power
containin | (Ohsuka et |age 1.6 frequency — prevalence or | n between grandparents, calculation
g foods al 2009) years data obtained | incidence, frequent birth order,
and (188) from dmft* consumpti toothbrushing by
drinks Japan guestionnaires on of parents, use of
intake filled out by sweet milk bottles,
and mothers* foods and snack-eating time
dental ECC (data and frequency,
caries NR) average daily milk
consumption,
daytime caring
person*
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Table A9.48 ‘Ultra-processed foods’ and development of dental caries

confectionary, ice
cream), savoury
foods (crisps,
crispy fried
noodles) and
carbonated
beverages or soft
drinks

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI | p- Variables Comments
e and - e age up association valu | adjusted for
outcome | (N partici- or effect e
pants)
Country
Cascaes et al (2022) AMSTAR 2 confidence rating: low
Ultra- Subgroup 4/5 4/5 Highest compared | Dental RR 2.00 1.27to | NR | All 5 studies None
processe | meta- studies | studies with lowest caries 3.15 adjusted for at
d foods | analysis of | under 3-6 years | category of UPF assessed least 2 of the
(UPF) 5PCS age 5 follow consumption through the following
consump | (2401 years. |up.In1l | (frequency) decayed, potential
tion and | participants) | In 1 study filled and confounding
dental study follow up | UPF defined using | missing factors:
caries children | was 1 NOVA surfaces or socioeconomic
were year classification. teeth status
aged 6 (dfms/dmft measures,
years UPFs examined in | or toothbrushing,
all 5 studies were | DMFS/DMF fluoride
sugars-containing | T) indices exposure,
foods (including based on night time
sugary cereals, the WHO feeding
chocolate, sweet | criteria.
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Table A9.49 Breastfeeding or use of bottles for feeding and malocclusion risk

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% CI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Thomaz et al (2018) AMSTAR 2 confidence rating: moderate
Breastfe | Subgroup Breastf | Age 3to | Breastfeeding | Malocclusion | OR 0.38 0.24 to <0. |loutof3 Random-
eding MA (3 eeding | 5years | duration 212 0.60 00 | estimates was effects
212 estimates 212 (2 months 01 | adjusted for 12=0%
months | from 3 months | studies); | compared with confounding
and PCS) data breastfeeding (non-nutritive
malocclu | (419) unavaila | <12 months sucking habits
sion risk | Brazil, ble for the only one
Argentina the 31 specified by the
and USA study* SR as a key
confounder)
Breastfe | Subgroup Breastf | Age 3to | Breastfeeding | Malocclusion | OR 0.30 0.16 to 0.0 | 1outof2 Random-
eding MA (2 eeding | 5years | duration 212 (overjet) 0.57 00 | estimates was effects
212 estimates =12m months 3 adjusted for 12=0%
months | from 2 compared with confounding
and PCS) breastfeeding (non-nutritive
malocclu | (272) <12 months sucking habits
sion risk | Brazil and the only one
(overjet) | USA specified by the
SR as a key
confounder)
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Hermont et al (2015) AMSTAR 2 confidence rating: moderate

Use of
bottles
for
feeding
212
months
and
malocclu
sion risk

PCS
(Moimaz et
al 2014)
(80)

Brazil

12 and
30
months

Age 30
months

Bottle feeding
at (a) 12
months

(b) 30 months

Malocclusion

(posterior
crossbite)

NR

NR

(@)
0.0

(b)
0.0

None

33% of
cohort lost
to follow-up
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Table A9.50 Body weight and development of dental caries

Exposur | Study type | Baselin | Follow Exposure Outcome Measure of | 95% ClI p- | Variables Comments
e and - e age up association val | adjusted for
outcome | (N partici- or effect ue
pants)
Country
Hooley et al (2012a) AMSTAR 2 confidence rating: low
BMI and | PCS (Ismail | Mean 2 years | Weight-for-age | Dental caries | Higher NR NR | Predictors None
dental et al, 2009) | age 2.6 percentiles (dmft) caries included
caries (788) computed (dmft: 1 to frequency of
USA (low- according to 6) soda
income the 2000 US associated consumption,
African Centers for with higher asthma
American Disease weight-for- diagnosis,
households) Control and age (that is, gender, dental
Prevention the children visits,
growth charts in the toothbrushing,
and grouped highest baseline caries,
into quartiles* weight-for- parental mental
age quartile health, SES*
had
significantly
greater risk
of caries
than
children in
the lowest
quartile*)
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