Supplementary table S4: Overview of included studies

	Author/

Year/

Country
	Type of Study
	Number subjects & recruitment period
	Measure of fetal growth
	Outcomes or determinants
	Results
	Quality Score/ Comments

	Ay et al. 

2008

Netherlands.


	Prospective cohort study from fetal life (Generation R). 
	n=1039

Delivery date: April 2002- January 2006.
	Estimated fetal weight (EFW) in second and third trimester

(Hadlock 57) (kg)
	Subcutaneous fat mass at 24 months (total sum of skinfolds (SFT): biceps; triceps; suprailiac; subscapular) (mm).
	Trend for EFW in 2nd trimester to be inversely associated with SFT at 24months.

(β= -3.19 (-9.62 -3.24), p=0.33).

3rd trimester EFW significantly inversely associated with SFT at 24months β= -4.11 (-6.22 - -2.01), p<0.01.
	15/21.

Missing skinfold data (approx. 20%) due to crying behaviour. No diff between those with skinfolds taken and those without.

Analysis adjusted for major confounders (gender, age, gestational age, observer, current weight, maternal age, maternal education and smoking in pregnancy.)

	Ay et al. 

2011

Netherlands.


	Prospective cohort study from fetal life (Generation R).
	n=252

Delivery date: April 2002- January 2006.
	Estimated Fetal Weight (EFW) (Hadlock 57)

SD scores of EFW compared to own study reference chart at 20 and 30 gestational weeks.

Catch up in EFW (change in SD score >0.67)
	Bone mineral density total body ([image: image2.png]BMD;5



) (g/cm2).

Bone mineral density lumbar spine ([image: image4.png]BMD;s



).

Bone mineral apparent density lumbar spine ([image: image6.png]BMAD, s



).

Bone mineral content total body ([image: image8.png]BMCr3



) (g).

Odds Ratio (OR) for low BMD (defined as bottom BMD tertile for each density assessed).

Taken at 6 months
	Trend for EFW at 20 weeks to be negatively associated with [image: image10.png]BMD;5



 (β= 0.04 (-0.01 – 0.09) p= 0.08)

EFW at 30 weeks had positive association with [image: image12.png]BMD;5



: (β= 0.02 (0.001- 0.003) p< 0.05).

EFW at 20 weeks positively associated with [image: image14.png]BMD;s



:  β= 0.09 (0.020- 0.15) p<0.05 . Trend for EFW at 20 weeks to be positively associated with [image: image16.png]BMAD, s



: β= 0.04 (-0.01 – 0.09) p=0.09.

EFW at 20 and 30 weeks positively associated with [image: image18.png]BMCr3



:

β= 0.04 (0.01- 0.08) p<0.05, β= 0.01 (0.01- 0.02) p<0.01.

A change in EFW SD score between 20-30 weeks gestation and 20weeks - birth was positively associated with change in [image: image20.png]BMD;5



: β= 0.005 (0.001- 0.008) p<0.01 and β= 0.004 (0.001- 0.007) p<0.01.

Catch-up in EFW between 20 weeks-birth (compared to catch-down) had protective effect on low [image: image22.png]BMD;5



: OR= 0.4 (0.2- 0.94) p<0.05 for being in low [image: image24.png]BMD;5



 group).
	15/21. 

252 of the invited 298 infants had DXA scans. Reasons for non-participation included refusal from parents, crying behaviour, unreliable scans. Although the infants without DXA were largely similar to the included infants in terms of maternal and infant anthropometry, the children with DXA were taller at 6 months. This could bias results. 

Erroneous definition of catch-up/catch-down growth.

	Ay et al.

2009

Netherlands.


	Prospective cohort study from fetal life 

(Generation R).
	n=252

Delivery date: April 2002- January 2006.
	Estimated Fetal Weight (EFW) (Hadlock 57).

SD scores of EFW compared to own study reference chart at 20 and 30 gestational weeks.

Catch up in EFW (change in SD score >0.67) between designated time intervals.

Change in EFW SD score between designated time intervals.


	Absolute (g) & % total/truncal/ peripheral fat mass (FM) and absolute lean mass (LM) at 6 months of age.

OR for catch-up in weight in first 6 weeks; 6 weeks- 6months; birth- 6 months of life (SD scores).
	Trend of EFW at 20 & 30 weeks gestation being positively associated with truncal FM %; peripheral FM %; total FM % at 6 months (all β coefficients p>0.05).

20-30 week catch-up in EFW had higher total FM% at 6months compared to non-changers (p value not given). 

20-30 week catch-down in EFW had lower total FM% at 6 months compared to non-changers (p value not given).

30 week-birth catch-up & catch-down in EFW both associated with similar increase in FM% at 6 months compared to non-changers (p value not given). 

A change in 20-30 week EFW SD score was positively associated with both absolute total fat mass (β= 79 (18 – 140, p<0.05) and % total FM (β= 0.59 (0.04 – 1.14, p<0.05). Trend for a change in 20-30wk EFW SD score to be positively associated with absolute lean mass (β= 48 (-2 – 97), p=0.06). 

Trend for change in 30wk-birth EFW SD score to be positively associated with absolute fat mass, lean mass and % total FM (all β non sig.).

A change in 20 week-birth EFW SD score was positively associated with both absolute total FM (β= 73 (21-123), p<0.01) and LM (g) (β= 65 (25-106, p<0.01) at 6 months.  

A change in 20 week- birth EFW SD score also positively associated with % total FM (β= 0.48 9 0.02-0.93), p<0.05).

ORs for postnatal catch-up in weight were continually greater for fetal catch-downers (compared to fetal non-movers) than fetal catch-uppers (compared to fetal non-movers).

ORs for catch-down and catch-up between 20-30 weeks non-significant for catch-up from birth-6 week; 6 week- 6 months; birth- 6 months.

OR for catch-up weight from birth- 6 months for catch-down growth from 20 weeks- birth significantly higher than non-movers (OR= 2.8 (1.38-5.75), p<0.01).

OR for catch-up weight from birth- 6 weeks for catch-down growth from 30 weeks- birth significantly higher than non-movers (OR= 2.5 (1.26- 5.04), p<0.01).

OR for catch-up weight from birth- 6 months for catch-down growth from 30 weeks- birth significantly higher than non-movers (OR= 5.0 (2.47- 9.99), p<0.01).


	13/21.

Models adjusted for gender, age, length of gestation and length at 6 months. 

When also adjusted for maternal pre-pregnancy BMI, systolic blood pressure, smoking during pregnancy and breastfeeding, no differences were seen in models (data excluded).

Is a change in SD score an increase or decrease?

Missing data for various regression coefficients. 

No mention of limitations of study.

Erroneous definition of catch-up/ catch-down growth. 

(Hint at the fact that IUGR (shown here by fetal catch-down growth (not really catch down- just reduced rate) leads to catch-up growth postnatally and therefore the associations with mets, cv in adulthood.)

	Beltrand et al. 

2009

France.
	Longitudinal birth cohort study (CASyMIR cohort).
	n=94 

June 2004- February 2007.


	Estimated Fetal Weight (EFW) (Hadlock 58) every 4 weeks between 22-36 weeks gestation, converted into customised percentiles (GROW software). 

Fetal growth velocity= change in EFW percentiles from 22 weeks- birth. 

Fetal growth restriction= decrease in fetal growth velocity leading to fall of more than 25 growth percentiles (FGR+). 
	Weight, length, BMI (Z scores using French reference curves).

Total subcutaneous fat mass (biceps+ triceps + subscapular + suprailliacal) (mm). 

Central subcutaneous fat mass ((suprailiac + subscapular/ sum of skinfold) * 100).

% Body fat.

Lean body mass (using upper arm muscle area).

Upper arm muscle area (UMA) (cm2).

Upper arm fat area (UFA) (cm2).

All measured within 3 days of birth, at 4 months and at 12 months. 


	Birth to 4 months:

FGR+ group showed an approx. 2 times higher change in BMI Z score compared to FGR- groups (p<0.05).

At 4 months:

FGR+ lower weight (p>0.05) and lower height (p>0.05) than FGR- group and no difference in BMI between the groups. 

No differences between FGR+ and FGR- for sum of skinfold thickness or UFA area. Distribution of fat not affected by the catch-up growth as the central to total ratio was still non-sig between groups. 

UMA (lean mass) not different.

4 to 12 months:

Change in BMI Z scores were no different between FGR+ and FGR- groups.

At 12 months:

No difference in weight, height and BMI between groups. 

No difference in sum of skinfolds, % fat mass or fat distribution between groups. 

0-12 months:

FGR+ group showed a significantly higher change in BMI Z score over 12 months (p<0.05).

Regression analysis for determinants of sum of skinfolds at 4 months:

FGR+ group: change in EFW percentiles between 22 weeks and birth negatively associated with sum of skinfolds at 4 months (β= -0.12 (-0.22 - -0.035, p<0.01).

FGR- groups: change in EFW percentiles between 22 weeks and birth positively associated with sum of skinfolds at 4 months (β= 0.05, p= 0.55). 

Regression analysis for determinants of sum of skinfolds at 12 months:

FGR+ group: change in EFW percentiles between 22 weeks and birth negatively associated with sum of skinfolds at 12 months (β= -0.09, p<0.05).
	12/21.

Regression analysis difficult to interpret. Is the change in percentiles an upward shift, or as the definition of FGR+ in the study was falling EFW percentiles, is the change in percentiles actually more falling?

No justification of variables included in or excluded from models. 

No discussion of limitations.

Only 94 of the 235 eligible infants participated. No consideration of how the participators and non-participators differed in terms of fetal and infant characteristics. 

	Blake et al.

2002

Australia. 
	Prospective longitudinal cohort from fetal life (Raine Study)
	n=295

1989-1991.
	Conditional Z score of fetal growth velocity for AC/ FL/ HC between 18 and 38 weeks of gestation. 

Growth velocity defined as ‘slow’, ‘medium’ or ‘fast’ in conjunction with

tertiles of birthweight.
	Systolic blood pressure (bp) at 6 years. 
	Inverse relation between birth length and systolic bp at 6 years (β= -0.6 (-1.0- -0.2) for each SD increase in birth length).

Inverse associations between femur length and systolic bp at 6 years (effect size of 1-2 mm Hg decrease per 1 SD increase in FL).

No statistically significant relationship between HC, AC or HC: AC ratio at any gestational age and systolic bp at 6 years.

Effects of fetal growth velocity within a birthweight tertile:

AC: inverse relationship between birthweight and systolic bp at 6 years not modified by tertile of fetal growth velocity. 

Highest systolic bp (109.0 mmHg) observed in lowest birthweight(<3.3kg) & ‘fast’ AC conditional growth velocity group.

Lowest systolic bp (102.2 mmHg) observed in highest birthweight (>3.7kg) & ‘medium’ AC conditional growth velocity group.

FL: Inverse relationship between birthweight and systolic bp at 6 years not modified by tertile of fetal growth velocity. 

Lowest systolic bp (101.4 mm Hg) observed in highest birthweight (>3.7kg) & ‘slow’ conditional FL growth velocity group. 

Highest systolic bp (106.9 mmHg) observed in the lowest birthweight & ‘fast’ conditional FL growth velocity group. 

Difference between these two groups statistically significant (diff between means= -5.5 mmHg (-10.9- -0.1)). 

Regression Analysis:

(1 SD change in fetal growth velocity between 18 and 38 weeks on systolic bp at 6 years):

AC: β= -0.6

FL:  β= -0.7       

HC: β= -0.4

(no sig. levels given).
	12/21.

All Systolic blood pressures were adjusted for current weight and height.

No definition for tertiles of conditional growth velocity. 

Significance levels not provided.

Figure 1: does this really show the effect of FL to be sig at 24 weeks?

Reasons for high rate of attrition (58.3% drop out) were given but no comparison of fetal/birth and parental characteristics of those available for follow up and those who were not. 

	Cacciari et al.

2000

Italy.


	Prospective cohort study.
	n= 116

1998-1990. 
	SD scores of BPD, HC, AC, FL in 2nd (19-22 weeks) and 3rd (29-32 weeks) trimesters. CRL in the 1st trimester. 

Ultrasound charts developed in laboratory as reference. 
	SD scores for: height; weight; bone age, at mean age of 6.0 ± 1.4 years. 

For height & weight, reference of Prader et al 59 used. 

For bone age, reference of Greulich & Pyle 60 used.
	FL in 3rd trimester showed significant positive correlation with present height (r= 0.17, p<0.05).

FL in 3rd trimester significantly higher in children with present height >75th centile compared to children with present height <25th centile (SDS: 0.23 ± 0.86 versus -0.33 ± 1.02, p< 0.05).

No other fetal measurement in either the 2nd or 3rd trimester was significantly correlated with any other postnatal growth or pubertal measurement. 


	7/21.

Assessment of fetal size, not growth with postnatal measurements.

Reasons for rate of attrition (38.9% drop out) were given but no comparison of fetal/birth and parental characteristics of those available for follow up and those who were not.

No mention of pubertal stage.

No mention of adjusted variables. 

	Cosmi, et al.

2009.

Italy.
	Longitudinal prospective study.
	n= 37

January 2006- August 2008
	Estimated Fetal Weight (EFW).

Umbilical artery pulsatility index (PI).

IUGR if EFW< 10th centile AND umbilical artery PI> 2 sd above mean in 3rd trimester (32 weeks).

AGA if EFW between 10th – 90th centiles (no mention of what chart based on). 


	Prenatal:

Abdominal aortic intima media thickness (aIMT) (mm) 

Abdominal aortic diameter (mm).

Both at a mean gestational age of 32 weeks (range 30-34).

Postnatal:

Abdominal aortic intima media thickness (aIMT) (mm) 

Abdominal aortic diameter (mm).

Weight (g) & length (cm).

All at a mean postnatal age of 18 months (range 17-21).
	Postnatal:

No significant differences between IUGR and AGA infants for weight (12 300 versus 12 200, p=0.76) and length (85 versus 85.5, p=0.91). 

Median aIMT sig. higher in IUGR infants compared to AGA infants (2.4 versus 1.03, p<0.001)

Non-significant reduced aortic diameter in IUGR infants compared to AGA infants (6.8 versus 7.5, p=0.21).
	14/21.

No mention of chart on which IUGR criteria was based on. 

No adjustment for covariates. 

IUGR based on single EFW measurement at 32 weeks, despite having data for at least 3 prenatal measurement occasions.  

No mention of EFW formula used.

	Durmus et al. 

2010

Netherlands.
	Prospective cohort study from fetal life (Generation R study).
	n= 481

Delivery date: April 2002- January 2006.
	Estimated Fetal Weight (EFW) (Hadlock 57) in 2nd and 3rd trimesters. 

SD scores of EFW based on reference growth curves of the study population.
	Abdominal fat mass (%) at 2 years: 

Subcutaneous transversal distance(%); subcutaneous area(%); preperitoneal distance(%); preperitoneal area (%); ratio preperitoneal/ subcutaneous distance.


	Trend (non-sig.) for a change in EFW SDS at 2nd  and 3rd trimester to be positively associated with subcutaneous transversal distance (2nd tri: β= 1.46 (-2.5 – 5.38), p=0.47; 3rd tri: β=1.46 (-2.08 – 5.00), p= 0.42), and subcutaneous area (2nd tri: β= 0.68 (-3.43 – 4.79), p=0.75; 3rd tri: β=1.49 (-2.24 – 5.21), p=0.43). 

Trend (most non-sig.) for EFW SDS at 2nd and 3rd tri to be inversely associated with preperitoneal distance (2nd tri: β= -3.24 (-6.69 – 0.22), p=0.07; 3rd tri: -1.99 (-5.14 – 1.15), p=0.21) and preperitoneal area (2nd tri: β= -3.73 (-7.23 - -0.1), p=0.05; 3rd tri: β= -0.6 (-4.02 – 2.84), p=0.72).

Trend for EFW SD scores in 2nd trimester to be inversely associated with preperitoneal/ subcutaneous ratio (2nd tri: β= -3.34 (-7.13 – 0.5), p=0.09; EFW SD score in 3rd trimester significantly negatively associated with preperitoneal/ subcutaneous ratio (β= -3.54 (-6.95 – 0), p=0.05).

No consistent results observed between EFW SD score change from 3rd tri – birth and any abdominal fat mass measure. 
	15/21.

Analyses adjusted for major pregnancy and maternal characteristics. 

	Geelhoed et al.

2008

Netherlands.
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 738

Delivery date: April 2002- January 2006


	Estimated Fetal Weight (EFW)

(Hadlock 57) at 20 and 30 weeks.

SD scores of EFW based on reference growth curves of the study population.
	IGF1 promoter polymorphism:

-Homozygous 192-bp

-Heterozygous 192-bp

-Non-carriers 192-bp

Weight and length gain [[image: image26.png](5D scores = 10 weeks) x 107%



 ] from mid-pregnancy to 6 & 14 months.

OR for weight realignment from 20 weeks gestation –birth & 14 months infancy (positive realignment= growth realignment > 0.67 SDS) 
	Non-carriers 192-bp significantly higher rates of growth for weight and length between 20 weeks gestation – 6 months (compared to homozygous 192-bp) (weight: β= 11.5 (3.5 - 19.6), p<0.01)

(length: β= 14.4 (6.4 - 22.4), p<0.01).

Heterozygous 192-by significantly higher rates of growth in length between 20 weeks gestation – 6months (β=6.9 (2.0 – 11.8), p<0.01) (compared to homozygous 192-bp).

Weight realignment:

20 weeks gestation - birth: non-carriers 192-bp increased odds for realignment, compared to homozygous 192-bp (OR: 1.77 (0.96-3.23))

20 weeks gestation – 14 months: non-carriers 192-bp sig. higher odds for realignment, compared to homozygous 192-bp (OR: 2.28 (1.12 - 4.67), p<0.05).

Heterozygous 192-bp sig. higher odds for realignment, compared to homozygous 192-bp (OR: 1.79 (1.10 – 2.90)).
	17/21.

Analyses adjusted for major maternal and pregnancy variables

Acknowledge that differences between those genotyped and those not may bias outcomes. (missing genotype for 39% of eligible infants)

Growth realignment suggests a prior insult, but this is not suggested, therefore SDS change > 0.67 simply indicates rapid growth.

	Geelhoed et al. 

2009

Netherlands.
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 1001

Delivery date: April 2002- January 2006
	Estimated Fetal Weight (EFW)

(Hadlock 57) at 20 and 30 weeks.

SD scores of EFW based on reference growth curves of the study population.
	Left cardiac structures at 2 years:

-Aortic root diameter (mm)

-Left atrial diameter (mm)

-Left ventricular mass (mm)


	Aortic root diameter:

Trend for an increase in EFW SD score at 20 & 30 weeks gestation to result in greater aortic diameter (20 weeks: β= 0.08 (-0.01 – 0.16); 30 weeks: β= 0.06 (-0.01 – 0.14)).

Left atrial diameter:

Increase in EFW SD score at 20 weeks sig. associated with increased left atrial diameter (β= 0.15 (0.02 – 0.28), p<0.05).

Trend for an increase in EFW SD at 30 weeks to result in greater atrial diameter (β= 0.02 (-0.11 – 0.14).

Left ventricular mass: 

Trend for an increase in EFW SD score at 20 & 30 weeks to result in greater ventricular mass (20 weeks: β= 0.04 (-0.57 – 0.65); 30 weeks: β= 0.16 (-0.40 – 0.71)).
	16/21.

Analyses adjusted for age, gender and body surface area. 



	Geelhoed et al.

2009

Netherlands. 
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 688

Delivery date: April 2002- January 2006


	Estimated Fetal Weight (EFW)

(Hadlock 57) at 20 and 30 weeks.

SD scores of HC, AC, FL & EFW based on reference growth curves of the study population
	Kidney size at 24 months:

-absolute combined kidney volume ([image: image28.png]


)

-relative combined kidney volume

([image: image30.png]


)
	Absolute combined kidney volume:

Trend for a 1 SDS increase in each of the fetal growth dimensions at 20 weeks to result in an increase in kidney volume at 24 months (all β non-significant)

A 1 SDS increase in HC,AC,EFW at 30 weeks was sig. associated with volume at 24 months (HC: β= 1.68 (0.56 – 2.80), p<0.01; AC: β= 1.76 (0.68 – 2.84), p<0.01; EFW: β= 1.19 (0.17 – 2.26), p<0.05). 

Trend for 1 SD increase in FL at 30 weeks to result in a decrease in kidney volume at 24 months (β= -0.17 (-1.28 – 0.95).

1 SDS increase in weight gain from 30 weeks to 24 months was sig. associated with increase in volume at 24 months (β= 2.52 (1.61 – 3.43), p<0.01).

Relative combined kidney volume:

Trend for a 1 SDS increase in HC, AC, EFW at 20 weeks to result in an increase in kidney volume at 24 months (all β non-significant).

Trend for a 1SDS increase in FL at 20 weeks to result in decreased kidney volume at 24 months (β= -0.36 (-1.52 – 0.79)).

A 1 SDS increase in HC & AC at 30 weeks was sig. associated with increase in volume at 24 months (HC: β= 1.30 (0.11 – 2.49), p<0.05; AC: β= 1.30 (0.17 – 2.44), p< 0.05).

Trend for a 1 SDS increase in EFW at 30 weeks to result in increase in kidney volume at 24 months (β= 0.59 (-0.56 – 1.74).

Trend for a 1 SDS increase in FL at 30 weeks to result in a decrease in kidney volume at 24 months (β= -0.90 (-2.09 – 0.29).

1 SDS increase in weight gain from 30 weeks to 24 months was sig. associated with increase in volume at 24 months (β= 2.16 (1.19 – 3.13, p<0.05).
1 SDS increase in weight gain from 30 weeks - birth was associated with an increase in kidney volume at birth (β= 0.4 (-0.76 – 1.56).

1 SDS increase in weight from 30 weeks to 6 & 24 months was sig. associated with increase in kidney volume at 6 & 24 months (6 months: β=  1.06 (0.05 – 2.08), p<0.05; 24 months: β= 2.16 (1.19 – 3.13), p< 0.05).

Infants with catch down weight between 20 - 30 weeks had higher combined kidney volume at 24 months compared to non-movers (β= -0.88 (-1.97 – 3.72)).

Infants with catch-up weight between 20 – 30 weeks had higher combined kidney volumes at 24 months (β=1.54 (-0.89 – 3.97)).

Infants with catch down weight between 30 weeks – birth had lower combined kidney volumes at 24 months (β= -1.01 (-3.60 – 1.58).

Infants with catch-up weight between 30 weeks – birth had higher combined kidney volumes at 24 months (β=0.22 (-2.45 – 2.89)). 


	18/21.

Relative combined= adjusted for current height.

Little adjustment for confounding variables.

Tested for differences in fetal characteristics between those with postnatal measurements and those without.  

Erroneous definition of catch-up/down growth.

	Geeloed et al. 

2010

Netherlands.
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 2414

Delivery date: April 2002- January 2006.
	Estimated Fetal Weight (EFW)

(Hadlock 57) at 20 and 30 weeks.

SD scores of HC, FL & EFW based on reference growth curves of the study population
	Glucocorticoid receptor polymorphism:

-Haplotypes: 1, 2,3,4,5,6.

SD scores of weight, length and head circumference at 6, 14 & 24 months (based on reference growth curves from the study population).

Odds Ratios (OR) for prenatal weight deceleration (20 weeks- birth) & postnatal weight acceleration (birth -24 months) with particular haplotypes.


	No consistent associations found for any haplotype and weight , length or head circumference in any of the time periods (20 weeks – birth; 20 weeks – 24 months)

No significant differences found between any of the haplotypes and risk for prenatal weight deceleration or postnatal weight acceleration. 

In all haplotypes, those infants at greater risk of prenatal weight deceleration (compared to reference) were also seen to be at increased risk of later postnatal weight acceleration. 
	16/21.

Only mention 2 possible confounding variables (age at visit and gender).

Correct definition of growth acceleration and deceleration (I.e. not catch-up/down).

	Gurrin et al. 

2001

Australia.
	Prospective longitudinal cohort from fetal life (Raine study).
	n= 210

May 1989- November 1991.
	3 measures of abdominal circumference (AC) growth:

-conditional centiles between 18- 38 weeks

- Best linear unbiased predictors (BLUPs) of random effects

-standardised residuals at each gestational age.
	Systolic blood pressure (mmHg) at 6 years.


	Model:

Using conditional centiles:

1 conditional Z score increase in AC growth between 18 – 38 weeks associated with reduced systolic bp at 6 years (β=-0.6).

Using BLUP subject specific growth gradient:

Increased growth gradient associated with decreased systolic bp at 6 years (β=-0.48).

Using standardised residual at 38 weeks:

Increase in subject specific growth residual by 1 unit associated with decreased systolic bp at 6 years (β=-0.16). 
	11/21.

This paper was investigating the various types of statistical growth models and applying this to the fetal origins of health and disease as way of validating the proposed models. 

The primary aim was the model itself, with what was being modelled being a secondary consideration. Therefore various biological (e.g. confounding variables) and methodological (e.g. significance levels) considerations were omitted. 

	Hart et al. 

2009

Australia.
	Prospective longitudinal cohort from fetal life (Raine study).
	n= 230 

May 1989- November 1991.
	Single growth trajectory summary measure for HC, AC, FL, EFW, defined as:

- Consistently within normal growth between above the 10th and below 90th percentile for GA.

- Consistently below the 10th percentile for GA or drift toward SGA.

- Consistently above the 90th percentile for GA or drift towards LGA. 
	Uterine & ovarian volume.

Antral follicle count.

Ovarian reserve (estimated by: inhibin B, Follicle Stimulating Hormone (FSH) & anti-Mullerian hormone (AMH).

All measured at mean age of 15.2 years.


	No statistically significant

correlation between intrauterine growth trajectories of any fetal dimension and ovarian volume or markers of ovarian reserve in adolescence
	12/21.

No mention of EFW formula used.

No mention if fetal reference used.

Analyses adjusted for time since menarche and current age.

Although all associations between fetal growth and uterine and ovarian outcomes were non-significant, no parameter estimates were provided (only sig values), so unable to see any direction of effect. 

	Harvey, et al.


2010

UK.
	Prospective cohort study (Southampton Women’s Survey).
	n= 380

1998-2002.
	Z scores of FL & AC size at 19 and 34 weeks and conditional z scores of growth between 19 - 34 weeks.
	Bone size & volumetric density at 4 years:

-whole body minus head bone area (BA)

-bone mineral content (BMC)

-areal bone mineral density (aBMD)

- volumetric BMD (vBMD).

Height & weight

Lean & fat mass (%)
	Height & Weight at 4 years:

FL & AC size at 19 weeks both significantly positively correlated with height at 4 years (FL: r=0.17, p<0.01; AC: r=0.18, p<0.01).
AC size at 19 weeks sig positively correlated with weight at 4 years (r=0.19, p<0.05).

FL & AC size at 34 weeks both significantly positively correlated with weight at 4 years (FL: r= 0.23, p<0.001; AC: r= 0.27, p<0.001; p=0.67 for difference in correlation coefficients).

FL & AC size at 34 weeks both significantly positively correlated with height at 4 years (FL: r= 0.36, p<0.001; AC: r= 0.15, p<0.01) but FL showed statistically stronger association (p=0.002 for difference in correlation coefficients).

Conditional change in FL from 19-34 weeks sig. positively correlated with height at 4 years (r=0.32, p<0.001), whereas conditional change in AC showed no association with height at 4 years.

Conditional change in both FL & AC from 19-34 weeks were significantly positively associated with weight at 4 years (FL: r= 0.22, p<0.001; AC: r=0.18, p<0.001).

Bone Size at 4 years:

FL size at 34 weeks showed a stronger positive correlation to BA, BMC & aBMD than did FL size at 19 weeks (34 week: BA: r=0.33, p<0.001; BMC: r= 0.31, p<0.001, aBMD: r=0.23, p<0.001) versus (19 weeks: BA: r= 0.14, p<0.01; BMC: r= 0.13, p<0.05; aBMD: non-sig.). Difference between correlation coefficients were p=0.0001, p=0.0002 and p=0.004 respectively).

Femur length size at both 19 and 34 weeks not associated with vBMD at 4 years.

Conditional change in FL from 19-34 weeks was positively correlated with indices of skeletal size (BA: r=0.30, p<0.001; BMC: r=0.29, p<0.001; aBMD: r= 0.21, p<0.001), but not volumetric density (vBMD). 

AC size at 34 weeks generally showed a more strongly positive correlation to BA, BMC, aBMD & vBMD than did AC at 19 weeks (34 weeks: BA: r=0.12, p<0.05; BMC: r=0.21, p<0.001, aBMD: r=0.25, p<0.001; vBMD: r=0.11, p,0.05) versus (19 weeks: BA: r=0.11, p<0.05; BMC: r=0.13, p<0.05, aBMD: r=0.12, p<0.05; vBMD: non sig). Difference between correlation coefficients were p=0.0001, p=0.0002 and p=0.004 respectively).

Conditional change in AC from 19-34 weeks was positively associated with BMC, aBMD & vBMD at 4 years (BMC: r=0.15, p<0.01; aBMD: r= 0.2, p<0.001; vBMD: r=0.15, p<0.01) but not BA. 

Body Composition:

No statistically significant association found between conditional AC growth from 19-34 weeks and % fat at 4 years.
	16/21.

Acknowledge that there could potentially be bias introduced into study due to differences in those with postnatal scans and those without- conclude not a problem. 

No mention of adjusted variables in regression analysis. 

	Jensen et al.

2008

Denmark.
	Longitudinal cohort.
	n=119

1985-1987.
	SD scores of Estimated Fetal Weight (EFW) per 28 days

(no reference given) 

3rd trimester – birth fetal growth velocity = weight gain per 28 days. (FGV).


	Height, Weight, whole body BMD, whole body BMC, lumbar spine BMD, lumbar spine BMC (SD scores of all) at 16-19 years.


	Bone Mineral assessment:

3rd trimester FGV positively associated with whole body BMC at 16-19 years (β=0.63 (0.01 – 1.26), p<0.05) (became non sig when adjusting for current size). 

Trend for higher 3rd trimester FGV to result in greater whole body BMD at 16 – 19 years (β= 0.35 (-0.22 – 0.92), p=0.23).

Trend for higher 3rd trimester FGV to result in greater lumbar spine BMD (β= 0.06 (-0.41 – 0.53), p=0.79) at 16 – 19 years.

Trend for higher 3rd trimester FGV to result in lower lumbar spine BMC (β= -0.19 (-0.73 – 0.35), p=0.49) at 16 – 19 years.

Height & weight :

Trend for higher 3rd trimester FGV to result in greater weight & height (weight: β=0.73 (-0.03 – 1.48), p=0.058; height: β=0.31 (-0.12 – 0.73), p=0.15) at 16-19 years. 
	12/21.

Dimension of fetal growth not mentioned, presumed to be EFW (had to refer to another paper- Larsen et al 61).

Definition of third trimester? (had to refer to Larsen et al 61).

No mention of reference used to calculate SD scores. (internal?).

No mention of why adjusted for variables (only mentioned at all in discussion).

No comparison between the eligible postnatal participators and eligible postnatal non-participators, for fetal/antenatal characteristics.  

	Larsen et al.

1997

Denmark.
	Longitudinal cohort.
	n=313 

1985-1987.
	3rd trimester (28, 31, 37, 39, 41weeks) – birth fetal growth velocity (FGV).

SD scores of Estimated Fetal Weight (EFW) per 28 days (Warsof 63).

(reference of Larsen et al 62).
	Weight at 3 months.

SD scores of the weight gain from birth-3 months (based on a Danish reference).
	Significant inverse correlation between 3rd trimester FGV and postnatal weight gain (r=-0.21, p<0.001).


	10/21

Comparisons made to all eligible infants, regardless of postnatal follow up, for fetal and neonatal characteristics.



	Mook-Kanamori, et al.

2007

Netherlands.
	Prospective cohort study from fetal life 

(Generation R Study).
	n=859

Delivery date: April 2002- January 2006
	Estimated Fetal Weight (EFW)

(Hadlock 57) at 20 and 30 weeks.

SD scores of HC, AC, FL & EFW based on reference growth curves of the study population
	Insulin gene variable number of tandem repeats (INS VNTR) genotype:

· I/I

· I/III

· III/III

Weight & Head Circumference (HC) at 6 weeks, 6 months and 14 months. 

Weight and HC change from mid-pregnancy to 14 months (SD scores)
	Compared to I/I (reference group):

Weight change:

I/III genotype showed trend for inverse association with weight change from mid-pregnancy to 14 months (β=-0.083 (-0.292 – 0.127), p>0.05).

III/III genotype showed trend for inverse association with weight change from mid-pregnancy to 14 months (β = -0.029 (-0.378 – 0.320), p>0.05).

Head Circumference (HC):

I/III showed trend for inverse association with HC change from mid-pregnancy to 14 months (β =-0.027 (-0.0236 – 0.181), p>0.05).

III/III showed significant inverse association with HC change from mid-pregnancy – to 14 months (β = -0.443 (-0.799 - -0.086), p<0.05).
	14/21.

No mention of the postnatal reference used to calculate SD scores (internal?).

Adjustment for major confounding maternal and pregnancy variables.

Comparison made for neonatal characteristics, between those eligible and not genotyped with those eligible and received genotyping.

	Mook- Kanamori et al.

2010

Netherlands. 
	Prospective cohort study from fetal life 

(Generation R Study).
	n=1631 

Delivery date: April 2002- January 2006
	Crown-Rump Length (CRL) in 1st trimester (<14weeks) 

SD scores of CRL (based on internal reference).


	Prenatal outcomes:

HC, AC, BPD, FL at 20 & 30 weeks gestation. 

Estimated Fetal Weight (EFW)

(Hadlock57) at 20 and 30 weeks gestation.

SD scores of HC, AC, BPD, FL, & EFW based on reference growth curves of the study population.

Postnatal outcomes:

Weight, length and head circumference (HC) at 1,2,3,4,6,11,14 and 24 months.


	Postnatal:

CRL in 1st trimester positively associated with weight until 11 months (β =0.061 SDS (0.005 – 0.117), p<0.05).

CRL in 1st trimester positively associated with HC and FL until 14 months (HC: β= 0.08 SDS (0.012 – 0.148), p<0.05); FL: β=0.065 SDS (0.007 – 0.122), p<0.05). 
CRL not associated with any postnatal growth dimension at 24 months.

Inverse relationship between 1st trimester CRL and weight and height growth rate during the first 2 years (weight: β= 0.139 SDS (0.097 – 0.181), p<0.001; height: β= 0.128 SDS (0.085 – 0.173), p<0.001) per 2 years (for a 1 SD score decrease in 1st tri CRL.
	16/21.

Data missing for key conclusions.

Reliance of figures to determine significance.

Nonresponse analysis performed.

	Mook- Kanamori et al.

2011

Netherlands.
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 6276

Delivery date: April 2002- January 2006.
	Crown-Rump Length (CRL) in 1st trimester (<14weeks) 

Quintiles of SD scores of CRL (based on internal reference).

Estimated Fetal Weight (EFW)

(Hadlock 57) at 20 and 30 weeks.

Quintiles of SDS of EFW at 2nd and 3rd trimesters based on reference growth curves of the study population.

Quintiles of EFW SDS change from 2nd -3rd trimester & 3rd trimester- birth. 

Quintiles of Femur length (FL) SDS at 2nd and 3rd trimesters. 

Quintiles of FL SDS change from 2nd -3rd trimester & 3rd trimester- birth.


	Peak Weight Velocity (PWV) and Peak height Velocity (PHV) using Reed1 model 64 from 0-3 years.

BMI at Adiposity Peak (BMIAP) from 14 days- 1.5 years.

Odds Ratio (OR) for overweight and obesity at 4 years based on quintiles of PWV, PHV & BMIAP.
	CRL:

No significant associations between 1st trimester CRL and PWV, PHV and BMIAP.

EFW:

Significant positive association between 2nd trimester EFW SDS quintile and PWV and BMIAP (p for trends <0.05). 

Negative trend between quintiles of EFW SDS growth between 2nd -3rd trimester and PWV (p=0.09)

Significant negative association between quintiles of EFW SDS growth between 3rd trimester -birth and PWV (p<0.0001).
Significant positive association between quintiles of EFW SDS growth between 2nd-3rd trimester & 3rd trimester- birth and BMIAP (p for trends <0.0001).

FL:

Significant positive association between 2nd trimester FL SDS quintile and PHV (p< 0.05)

Significant negative association between 2nd  and 3rd trimester FL SDS quintile and BMIAP (p<0.05 and p<0.01, respectively).

Significant negative association between quintiles of  FL SDS growth between 2nd-3rd trimesters & 3rd trimesters- birth  and PHV (p<0.05 and p<0.001, respectively).

Significant positive association between FL SDS growth between 3rd trimester-birth and BMIAP (p<0.0001).

Significant positive association between quintiles of PWV and BMIAP quintiles and OR for overweight/obesity at 4 years (p for trend <0.0001).


	15/21.

Analyses adjusted for major covariates.

Non-response analysis performed. 



	Mook- Kanamori et al.

2009

Netherlands.
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 3432

Delivery date: April 2002- January 2006
	Estimated Fetal Weight (EFW)

(Hadlock 57) at 20 and 30 weeks.

Head Circumference (HC) and Femur (FL) at 20 and 30 weeks. 


	Peroxisome Proliferator-Activated Receptor γ2  (PPARγ2) polymorphism: 

1. Pro12Pro

2. Pro12Ala

3. Ala12Ala

Breastfeeding duration:

1. 0-2 months

2. 2-4 months

3. >4 months

Weight gain (g/week), length gain (mm ⃰ 10-1/ week) and head circumference gain (mm ⃰ 10-1/ week) from 2nd trimester-birth, birth-18months, 2nd tri- 18months. 


	HC & FL:

No significant differences in growth rates between the 3 genotypes for HC and FL over the follow up period. 

EFW:

Trend for increased growth rate in weight for Ala12Ala, from 2nd trimester- birth, compared to Pro12Pro (reference) (4.02g/week, -0.50 – 8.63, p=0.0876).

Significantly lower growth rate in weight from 2nd trimester-18months in Pro12Pro (ref) genotype compared to Pro12Ala (1.11 g/week, 0.47 – 1.74, p<0.001) and Ala12Ala (2.65 g/week, 0.45 – 4.87, p<0.05).

Significant allele dose effect for each additional Ala12 allele (p<0.0001).

Significant interaction between genotype and breast-feeding duration on postnatal growth rate in weight (p<0.0001).

Fastest postnatal growth in weight observed for Ala12Ala genotype with breastfeeding duration 0-2 months (12.62 g/week) and this was statistically significantly higher than the other two genotypes (p for trend<0.05). 

When breastfeeding duration was >4 months, there was no statistically significant differences in growth rate in weight between the 3 genotypes. 


	16/21.

Breastfeeding variable has improved sensitivity when transformed into an ordinal variable as opposed to categorical.

Non-response analysis performed.

Analyses adjusted for major covariates.



	Pilgaard et al.

2011. 

Denmark
	Twin birth cohort
	n= 58 twins (21 pairs monozygotic & 8 pairs dizygotic)

1983-1996 


	Estimated Fetal Weight (EFW) (Warsof 63) at bi-weekly intervals from 28 weeks- birth.

SD scorers of EFW (based on reference of Larsen et al 62).

3rd trimester fetal growth velocity (FGV) as change is EFW SDS per 28 days. 
	Follow-up period= 18-24 years.

Glucose Metabolism:

Fasting plasma glucose (mmol/litre).

Fasting serum insulin (pmol/litre).

Free fatty acids (μmol/litre).

Glucose oxidation (mg/min/kg FFM).

Fat oxidation (mg/min ⃰ kg FFM).

First phase insulin response (FPIR):

Ra glucose(mg/min  ⃰ kg FFM)

M-value(mg/min  ⃰ kg FFM)

Di peripheral ((10-3 pmol/litre)/(min ⃰ mg/min)// kg FFM).

Body Composition:

DXA measured whole body anthropometry to assess whole body fat.

MRI measured abdominal visceral and subcutaneous fat. 
	Body composition:

No association between a 1 SDS increase in 3rd trimester FGV and whole body fat measured by DXA.

No association between a 1SDS increase in 3rd trimester FGV and abdominal visceral or subcutaneous adiposity measured by MRI.

Glucose Metabolism:

Negative association between 3rd trimester FGV and M-value (1 SD increase in FGV resulted in 5.41% decrease, CI= -9.99 to -0.66).

(m value is a measure of insulin action and is calculated as the mean glucose infusion rate during the insulin-stimulated steady-state period).


	11/21.

No mention of the cohort used. 

Warsof equation only incorporates Abdominal circumference (AC)- with other studies showing that addition of other fetal dimension improving prediction.

Analyses would benefit from adjustment for greater number of covariates.

No analysis to assess the representativeness of the sample.

	Roza et al.

2008

Netherlands
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 778

Delivery date: April 2002- January 2006
	Head Circumference (HC), Biparietal Diameter (BPD), Abdominal Circumference (AC) and Femur Length (FL) in early (13 weeks), mid (21 weeks) and late (30 weeks) pregnancy. 

SD scores for all fetal parameters (no mention of reference used).

Difference in SD score between mid-late pregnancy (negative difference= reduced growth velocity.
	Cerebral ventricular volume (ml) at age 4-12 postnatal weeks. 

(lateral ventricular volume/head circumference)

Tertiles of ventricular volume at 6 weeks. 
	No association between any mid-trimester fetal growth parameter and ventricular volume at 4-12 weeks. 

Positive association between late pregnancy HC SD score (β= 0.077, 0.017 – 0.136, p<0.05) and late pregnancy BPD SD score (β= 0.060, 0.000 – 0.111, p<0.05) and ventricular volume at 4-12 weeks. 

Infants in the lowest tertile of ventricular volume at 6 weeks had a significantly lower HC growth velocity between mid- late pregnancy compared to infants in the highest tertile of ventricular volume (p<0.01).

Similar association observed with BPD also (data not given). 
	16/21.

No mention of reference used to calculate SD scores.

Non-response analysis revealed a selective dropout (higher dropout in younger and lower educated mothers).

Adjusted for major covariates.



	Ruckinger et al. 

2010

Scandinavia (Norway & Sweden)
	Prospective cohort study.
	n= 376

January 1986 – March 1988.
	Mean abdominal Diameter (MAD) at 17, 25, 33 and 37 weeks to calculate MAD for gestational age (MM per day) in smoking and non-smoking mothers. 
	BMI (kg/m2) at 5 years.

BMI Z scores at 5 years (WHO reference).

 
	Non-smoking mothers:

MAD for gestational age at 33 weeks and 37 weeks was significantly positively associated with BMI Z score at 5 years (33 wk: β= 5.6, p<0.05; 37 wk: β= 7.3, p<0.05)

Smoking mothers:

MAD for gestational age at 25 weeks, 33 weeks and 37 weeks significantly positively associated with BMI Z score at 5 years (25 wk: β= 7.0, p<0.05; 33 wk: β= 8.5, p<0.05; 37 wk: β= 8.4, p<0.05). 
	11/21.

Difficult to interpret what the regression coefficients meant.

Limited adjustment for covariates (no breastfeeding or obstetric outcomes and only one maternal variable (BMI))

	Thame, et al.

2000

Jamaica
	Longitudinal study
	n= 428

(no dates given)
	Abdominal Circumference (AC), Head Circumference (HC), Biparietal Diameter (BPD) and Femur Length (FL) at 14, 17, 20, 25, 30 and 35 weeks. 
	Systolic blood pressure (SBP) (mmHg) at 1, 2, 2.5, 3 and 3.5 years.
	HC, BPD and FL were not associated with SBP at any age. 

AC at 20 week was fetal measurement most strongly associated with childhood SBP and the association was negative (each 10mm increase in AC resulted in a reduction of 0.85 mmHg, p=0.01).
	14/21.

No recruitment period provided. 

Limited number of covariates adjusted for (not adjusted for current height but current BMI was). 

Was non-response analysis performed?

Pooling the data- was this to mask non-significant trends or does it dilute stronger trends (lose sensitivity?)

	Van Houten, et al.

2009

Netherlands 
	Prospective cohort study from fetal life 

(Generation R Study).
	n= 566

Delivery date: April 2002- January 2006
	Head Circumference (HC), Abdominal Circumference (AC), Femur Length (FL) and Estimated Fetal Weight (EFW)

(Hadlock 57) at mid and late pregnancy (20 and 30 weeks).

SD scores for all fetal measurements (based on a reference of study population). 

SD score change during mid-late, mid-birth, late-birth. 

Model 1: adjusted for number of bp measurements, sex and current age

Model 2: Model 1 + also adjusted for current weight and length.
	Systolic blood pressure (SBP) and Diastolic blood pressure (DBP) (mmHg) at 2 years. 
	Femur Length:

Trend of FL at mid-pregnancy to be negatively associated with SBP at 2 years (model 1: β= -0.33, -1.17 – 0.51; model 2: β= -0.37, -1.22 – 0.49).

FL in late pregnancy significantly negatively associated with SBP at 2 years (model 1: β= -0.98, -1.81 – -0.14; model 2: β=-1.22, -2.09 – -0.34).

No consistent associations observed between FL and DBP.

FL Change:

Trend for a 1 SD score increase in FL between mid - late gestation to be negatively associated with SDP at 2 years (β= -0.64, -1.43 – 0.14).

Trend for a 1 SD score increase in FL between mid-gestation – 6 weeks to be positively associated with SBP at 2 years (β= 0.13, -0.50 – 0.75).

Trend for a 1 SD score increase in FL between mid-gestation – 2 years to be positively associated with SBP at 2 years (β=0.37, -0.27 – 1.00).

Significant positive association between FL SD score increase between late gestation – 6 weeks and SBP at 2 years (β=0.78, 0.06 – 1.49, p<0.05).

Significant positive association between FL SD score increase between late gestation – 2 years and SBP at 2 years (β=0.97, 0.27 – 1.66, p<0.01).

Significant negative association between FL SD score increase between mid – late gestation and DBP at 2 years (β= -0.91, -1.74 – -0.09, p<0.05).

Significant positive association between FL SD score increase between late gestation – 2 years and DBP at 2 years (β= 0.82, 0.09 – 1.55, p<0.05).

Estimated Fetal Weight:

Trend of EFW at mid-pregnancy to be negatively associated with SBP at 2 years (model 1: β= -0.27, -1.14 – 0.60; model 2: β= -0.33, -1.22 – 0.55).

Trend of EFW in late pregnancy to be negatively associated with SBP at 2 years (model 1: β= -0.15, -0.93 – 0.62; model 2: β= -0.34, -1.17 – 0.50). 

No consistent associations observed between EFW and DBP at 2 years.

EFW Change:

Trend for a 1 SD increase in EFW between mid – late gestation to be positively associated with SBP at 2 years (β=0.07, -0.71 – 0.85).

Trend for a 1 SD increase in EFW between mid-gestation – birth to be positively associated with SBP at 2 years (β=0.12, -0.57 – 0.80).

Significant positive association between EFW SD score increase between mid-gestation – 2 years and SBP at 2 years (β= 0.65, 0.01 – 1.29, p<0.05).

Trend for a 1 SD score increase in EFW between late gestation – birth to be positively associated with SBP at 2 years (β=0.10, -0.76 – 0.95).

Trend for a 1 SD score increase in EFW between late gestation – 2 years to be positively associated with SBP at 2 years (β=0.64, -0.04 – 1.31). 

Similar trends in EFW SD increase and DBP to that observed for FL SD score increase, without any time period reaching statistical significance. 
	16/21.

Models adjusted for major maternal and obstetric covariates (most didn't change estimates).

Non-response analysis  performed.



	Vielwerth, et al. 

2008


	Longitudinal cohort.
	n=123

1985-1987


	Estimated fetal weight (Warsof 63) (from 28 weeks – birth. 

SD scores of EFW (based on reference of Larsen 62).

3rd trimester fetal growth velocity (change in SD score/ 28 days).

IUGR (-0.39 SD score/28 days) versus non-IUGR.
	Follow up in adolescence (mean= 17.5 years).

Body composition & metabolic risk factors for MetS:

Waist & hip circumference (WHR), lean mass, sum of skinfolds (tricep/bicep/ subscapular), height, weight, blood pressure.

Fat % SD score (based on national reference of Molgaard & Michaelsen65).

Trunk fat % (trunk fat mass as % of total fat mass).

Glucose-insulin metabolism:

IVGTT to determine:

mean basal insulin & glucose and HOMA-IR.

First phase insulin response (FPIR).

Glucose disappearance rate (Kg).

Insulin sensitivity (SI). 

Disposition index (DI)

Lipid Profile:

Triacylglycerol, cholesterol, LDL-cholesterol, HDL-cholesterol (all mmol/L), LDL:HDL, Total:HDL.

Blood Pressure:

Systolic and diastolic (mmHg)
	Glucose metabolism:

Trend for a 1 unit increase in FGV to be negatively associated with basal glucose (β= -0.09, -0.31 – 0.14), HbA1c(β= -0.08, -0.24 – 0.08), basal insulin (β= -4.82, -10.3 – 1.65), HOMA-IR (β= -0.24, -0.44 – 0.01) (all non-sig).

Trend for a 1 unit increase in FGV to be positively associated with Kg (β= 0.06, -0.27 – 0.46), SI (β= 0.05, -0.06 – 0.18), FPIR (β= 1.28, -7.66 – 13.5), DI (β= 157, -81.7 – 481) (all non-sig).

Lipid Profile:

Trend for a 1 unit increase in FGV to be negatively associated with triacylglycerol (β= -0.15, -0.31 – 0.05), cholesterol (β= -0.24, -0.61 – 0.18), LDL-cholesterol (β= -0.21, -0.55 – 0.19), LDL:HDL-cholesterol (β= -0.24, -0.49 – 0.08), Total:HDL-cholesterol  (β= -0.28, -0.55 – 0.02) (all non sig).

Trend for a 1 unit increase in FGV to be positively associated with HDL-cholesterol (β= 0.06, -0.08 – 0.21). 

Body Composition:

Trend for a 1 unit increase in FGV to be negatively associated with lean body mass (β= -0.36, -2.25 – 1.61), fat mass (β= -0.03, -1.32 – 1.40), trunk fat (β= -0.47, -2.68 – 1.74), WHR  (β= -0.02, -0.04 – 0.01) (all non sig).

Trend for a 1 unit increase in FGV to be positively associated with sum of skinfolds (β= 1.69, -2.67 – 6.73). 

Blood Pressure:

Trend for a 1 unit increase in FGV to be negatively associated with systolic (β= -1.42, -5.77 – 2.93) and diastolic blood pressure (β= -0.38, -0.45 – 3.38) (all non-sig).

IUGR Vs. non-IUGR

IUGR was significantly associated with higher total: HDL-cholesterol compared to non-IUGR (β=11%, 1.8 – 20). 

IUGR showed trend for raised triglyceride, LDL cholesterol, LDL:HDL cholesterol and total cholesterol. 
	12/21.

Non-response analysis performed 

Limited adjustment for lifestyle variables over course of follow up (SES, smoking, PA, breastfeeding, nutrition).

Warsof equation only incorporates Abdominal circumference (AC) - with other studies showing that addition of other fetal dimension improving prediction.



	Vik, et al.

1996

Scandinavia (Norway & Sweden)
	Prospective cohort study.


	n= 530

January 1986- March 1988. 
	Biparietal Diameter (BPD), Mean Abdominal Diameter (MAD) and Femur Length (FL) at 17 and 37 weeks.  

Z scores for MAD, FL, BPD

(based on the mean and SD of the source sample).

MAD, BPD and FL used as intrauterine proxies for weight, head circumference and length (height). 

Smoking versus non-smoking mothers. 
	Weight, crown-heel length & height, Ponderal Index (PI),Head Circumference, Upper-Arm Circumference (UAC), subscapular and tricep skinfold thicknesses. 

(At 6 & 13 months and 5 years).

Z scores for weight, height and HC (based on the mean and SD of the source sample).


	Growth curve analysis revealed a decreased growth rate in weight, length and head circumference between 17 and 37 weeks gestation for offspring of smokers compared to offspring of non-smokers, culminating in an mean 225g reduction in birthweight (p<0.001), 0.8cm reduction in length (p<0.001) and 0.4cm reduction in HC (p<0.01) at birth.

Weight growth curve revealed a complete catch up in weight in infants of smokers by 200 weeks which continued to 5 years, culminating in higher weight than the population (positive Z score).

Length growth curve for smokers revealed a slower rate of catch-up than that for weight that was on-going at the culmination of the study, resulting in a negative z score at 5 years.  

Both length and weight curves revealed a more rapid catch-up between birth -  6 months in infants of smoking mothers, with a more gradual catch-up thereafter.

Head circumference growth curve showed no evidence of catch-up growth in infants of smoking mothers.


	9/21.

Growth curves plotted using repeated measures ANOVA as opposed to MLM.

No adjustment for any pregnancy, maternal or postnatal nutrition covariates.

Z scores calculated using the mean of the sample (ie both smokers and non-smokers. This will underestimate the deviation of the smokers in the group as the sample mean used to calculate the z scores will be reduced with the inclusion of smokers scores into the sample mean. Also, as the weights of the infants from smokers increases at a greater rate than the non-smokers, the pop mean goes up as the smokers push it up, therefore the non-smokers Z scores go down ie. The reference is changing at each measurement occasion). 



	Zanardo, et al.

2011.

Italy
	Longitudinal prospective study.
	n=44

January 2006- August 2008.
	Estimated Fetal Weight (EFW).

Umbilical artery pulsatility index (PI).

IUGR if EFW< 10th centile AND umbilical artery PI> 2 sd above mean in 3rd trimester.

AGA if EFW between 10th – 90th centiles (no mention of what chart based on) 


	Prenatal:

Aortic intima-media thickness (abdominal) at a gestational age of 32 weeks (IQR 30-34).

Postnatal:

Abdominal aortic intima-media thickness (mm), systolic blood pressure (SBP & DBP) (mmHg), urine microalbumin levels (mg/L), urine creatinine levels (mg/L), albumin: creatinine ratio (A/CR), weight (kg) and length (cm) at a median postnatal age of 18 months (IQR 15-21 months).
	No significant difference in weight between IUGR and AGA groups (12.3 versus 12.5, p=0.23).

aIMT sig higher in IUGR infants compared to AGA infants (2.1 versus 1.05, p<0.001).

SBP sig higher in IUGR infants compared to AGA infants (123 versus 103, p<0.001).

Urinary microalbumin sig higher in IUGR infants compared to AGA infants (11.1 versus 4.4, p=0.001)

A/CR sig higher in IUGR infants compared to AGA infants (26 versus 14.6, p=0.001)

Multivariate analysis revealed a significant positive association between IUGR classification and prenatal aIMT (β= 0.86, p=0.001).

Multivariate analysis revealed a significant positive association between IUGR classification and postnatal aIMT (β= 0.46, p=0.04) (after adjusting for sex, corrected postnatal age, weight, microalbuminuria, SBP, DBP, A/CR).

 
	13/21.

No mention of chart on which IUGR criteria was based on. 

Limited adjustment for covariates. 

IUGR based on single EFW measurement at 32 weeks, despite having data for at least 3 prenatal measurement occasions.  

No mention of EFW formula used.


