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1. ABSTRACT

In December 2002, asmall, informal advisory group of experts met to discussthe
deveopment of aWHO strategy for the prevention of low birthweight (LBW). The group
reviewed the evidence on the burden of LBW and interventions to prevent it. It aso identified
gaps in the evidence base, and made recommendations on further work needed to inform the
development of aWHO strategy .

LBW results from preterm birth (PTB), intra-uterine growth retardation (IUGR) or bath.
LBW has high prevaencein many developing countries and is an important clinical issuein
developed countries. LBW is associ ated with early mortdity and morbidity and with adverse
long term outcomes. The group agyeed that astrategy should address general improvement in
fetal growth rather than focusingonly on LBW, and that it should be amed at improving both
short and long term outcomes.

There are significant gaps in the knowledge of the determinants of both IUGR and PTB,
particularly in developing country settings. Determinants of IUGR include ci garette smoking,
low weight gain, low BM I, primiparity, short sature, maariaand pregnancy -induced
hypertension. M uch less is known about the determinants of PTB. A number of determinants
of IUGR and PTB are associated with“ upsream” factors such as poverty or lack of materna
education.

Interventions tha have been shown to be effective in preventing lUGR are macronutrient
food supplementation, counselingto reduce cigarette smoking, malaria prophylaxisin
primiparous women, and low dose aspirin in high risk women. In many of these, reductions
inraes of LBW or IUGR, or improvements in mean birthwel ght have been rd atively modest.
Evduation of public hedth food supplementation programmes is awaited. Evidence on
prevention of PTB is limited although there is some RCT evidenceto suggest that reduction
in smoking, trestment of bacteruria, use of fish oil supplements and cerclage in women with
cervicd incompetence are effective. Thetiming of interventions (pre- or during pregnancy),
and the extent to which they should be conditioned on maternal sizeis not ye& known. IlUGR
and PTB are both multifactorid in etiology, and it is unlikely that interventions directed at
sind erisk factors will have amagor impact on their prevention a population level.

There areanumber of important gaps in the evidence. Theseinclude: lack of dataon
prevaence and burden of LBW, IUGR, and PTB, particularly in developing countries;
relation of LBW, IUGR and PTB to early and longterm outcomes; etiology of PTB and
IUGR; interventions a apopulation level; cost effectiveness of interventions.



2.

EXECUTIVE SUMMARY

Scope of the report

1.

Thereport describes ameeting of an informal advisory group of experts which took
placein Geneva in December 2002. The meetingwas held to inform the development
of aWHO strategy for the prevention of low birthweight (LBW).

This executive summary integrates the proceedings and conclusions of the meeting. It
should be noted that nat al relevant evidence was presented at the meeting, and that
there was debate and discussion on many of the issues. However, there were many
areas of genera agreement, together with identification of ggpsin the available
evidence. These are presented in this summary and the full report. Thefull report
gves geater detal on the proceedings, and on the discussion and debate.

Objectives of the meeting

3.1
3.2.
3.3.

To review the burden of LBW.

To review theevidence for effective interventions toprevent LBW.

To identify priorities for action and make recommendations for work that needsto be
undertaken to inform the expert consultation on LBW.

Terms of reference

4.1.

4.2.

4.3.

The group will act as asource of scientific adviceto assist WHO and itspartnersin
developing astrategy to improve feta growth and/or prevent LBW.

The group will identify scientific questions which need to be answered to inform the
strategy, and advise on the stae of the evidence base whi ch addresses those questions,
specificdly what is known (and how tha knowledge has been collated), what is not
known, and how gaps in knowledge might be addr essed.

The group will advise on priorities for action to improve feta growth and/or prevent
LBW.

Burden of low birthweight

5.

LBW results from intra-uterine growth retardation (IUGR), preterm birth (PTB) or
both. LBW is defined as wei ghingless than 2500 grams at birth and PTB as a
gestationd ageat ddivery of less than 37 completed weeks. Definitions of IUGR
vary. Only aproportion of babies with PTB or LBW will suffer from IUGR.

Subtypes of IUGR have been identified with suggestions that the timing of growth
restriction in utero differs between sub-types. However, the difference may aso be
dueto the severity of theregtriction.



PTB and IUGR are associated with early mortdity and morbidity and with adverse
long term outcomes. In PTB theseinclude neurologi cal, pulmonary and ophthamic
disorders. In lTUGR they include growth and neurological disorders, and increased risk
of adult cardiovascular disease.

In developing countries, the highest prevaence of LBW is seen in the Indian sub-
continent and South Africa M oderately high rates are seen in parts of Latin America
and other parts of Africa, whereas low rates are seen in Chinaand Chile. In general,
better data are needed from developing countries.

In developed countries, rates of LBW are lower, but the pictureis complicated by the
reatively high rates of fertility treatment. Raes of PTB have increased over recent
decades but there has been adeclinein LBW rates, probably dueto risingmean
birthweight and better obstetric care. M ean birthweight may have risen because of
geaer materna BM | and pregnancy wel ght gain, and reduced materna smoking.

Nature and uses of the evidence

10.

11.

M uch of evidenceto identify the causes of LBW is observational. Randomised
controlled trids (RCTs) arethe best type of evidence for assessing interventions, but
for population leve (“upgream”) interventions, tria designs may not be feasible.

Important evidence gaps include: evaluation of community/population level
interventions (especidly using experimenta designs); attributablerisk for etiologic
factors; cost effectiveness of interventions; and assessment of the burden of ill health
associated with LBW across the life course. Thelack of evidence from deveoping
countries documentingthe extent of LBW, IUGR and PTB and the burden tha is
associated with them isamagor gap.

What are we trying to achieve: prevention of LBW or wider improvement of feta
growth?

12.

13.

14.

The group agreed that the am of preventing LBW was to achieveimprovement in a
wide range of outcomes across thelife course. These outcomes include mortdity,
morbidity, quality of life, developmentad status and health related behaviour. The
balance of outcomes which would be achieved early rather than later, and which
would be beneficial rather than adverse would also be influentia in decision making.

Birthweight is asummary of fetd growth. Patterns of feta growth and body
composition of the fetus may beimportant, but data on these are lacking particularly
in developing countries.

Therdationship between birthweight and early and late outcomes appearsto be
continuous, with little evidence of threshold effects at either end of the distribution.
However, future monitoring may need to take account of the use of thresholds (eg
2500 grams) in the past. The use of the dichotomous measure of LBW has two
disadvantages. Firstly, it does not diginguish between PTB and IUGR, and secondly,
it does not permit assessment of the entire range of gestation or fetal growth.



15.

Optima birthweight may be different accordingto the size of the mother, as materna
growth constraint may pratect the heath of the mother and baby . The differentia
effect of shifting the birthwei ght distribution in different pgpulations on materna and
offspring hedlth is unknown.

What determines birthweight?

16.

17.

18.

19.

20.

Theetiolog c fraction is the proportion of the outcomein a gven populationthat can
beattributed to agven risk factor. Therefore, it is determined both by the relaive risk
of the outcomefor therisk factor, and the prevaence of therisk factor.

In developed countries the mgor determinants of IUGR are ci garette smoking, low
weight gain, low BM I, primiparity and short gature. In developing countries they are
low weight gain, low BM I, short gature, maariaand pregnancy - induced
hypertension. A subgantid proportion of the etiology of IUGR is unknown in bath
settings. Theproportion of women smoking tobacco is increasing in developing
countries, and so materna smoking may become moreimportant inthis setting.
Smilarly, the changng patterns of weight gain and obesity may dter therisks
associated with maternal BM | and pregnancy weight gain.

M uch less is known about the determinants of PTB. In developed countries the mgor
attributable causes are genito-urinary infection, multiple births and pregnancy -induced
hypertension, with asignificant praportion of the etiolog c fraction unexplained.
There are insufficient datafrom developing countries to perform equiva ent analy ses.

A number of the determinants of IUGR and PTB are associated with“ upstream”
factors such as poverty or lack of materna education, which have not been assessed as
etiologic fractions.

Knowledge of the determinants of IUGR and PTB suggests tha the gotimd timeto
intervene might be before pregnancy . However, thereis insufficient evidenceto
inform such adecision.

What interventions might be employed to promote feta growth and/or prevent LBW?

21.

22.

M odifiable determinants of IUGR include materna stature, BM I, age, birth interva
(pre-pregnancy), energy and protein intake, weight gain, micronutrient status,
smoking/pollution, violence, stress (pregnancy), mal aria and other materna and feta
infections. Interventions that have been shown to be effectivein preventinglUGR are
macronutrient food supplementation, counsdling to reduce ci gar ette smoking,

malaria prophylaxisin primiparous women, and low dose aspirin in high risk women.
In many of these, reductionsin rates of LBW or I[UGR or improvements in mean
birthweight have been rd aively modest. Trias of multiple micronutrient
supplementation are underway .

Evidence on the prevention of PTB islimited. Thereis some evidencefrom RCTs to
suggest that reduction in smoking, treatment of bacteruria, use of fish oil supplements



and cerclage in women with cervica incompetence ar e effective. Reduction of
workload for prevention of PTB ispromising but requires evauation.

23.  For both TUGR and PTB much of the evidence of effectiveness comes from research
studies in developed countries only. There are significant gaps in evidence from
developing countries, for upstream compared to downstream interventions, and for the
practicality and cost effectiveness of interventions. Evidence on maternal nutritiona
supplementation in developing countries has come from research programmes.
Evduation of public hedth food supplementation programmes is awaited.

24.  Theoptimd timing of interventions is not known, particularly whether interventions
should be before or during pregnancy. S milarly, the effect of some interventions on
the hedlth of the mother (rather than the baby) is unknown.

25.  Inter-generationd influences on birthweight may limit the extent to which birthweight
distributions can and should be shifted. However, evidence suggests tha some change
inasinge generation is possible.

26. Therearewidevariaionsin PTB, IUGR, LBW and their risk factors within and
between countries and settings. These need to be considered in decision-making about
interventions.

27.  Insome settings many pregnancies occur in adolescent grls who are still growing.
Interventions need to consider this and their high obstetric risks.

28.  IUGR and PTB are both multifactoria in etiology, and it is unlikely that interventions
directed a singlerisk factors will have a mgor impact on ther prevention a
population leve.

Summary of gapsin theevidenceidentified

Gapl

Better dataare required about the gestationd age distribution and incidence of PTB in
developing countries. This will require early identification of women who have missed ther
menstrua periods and/or use of early ultrasound scan dating, at least on aregonal basis or in
representativepopulation-based samples.

Gap 2

Better dataare required on thefetad growth (birthweight, length and head circumference for
gestational age) distribution and body composition among populations living in favourable
environmenta circumstances in avariety of developing country settings. This will aid
decisions on achievabletargets for size at birth and the use of reference standards in these
Settings.

Gap 3

A review of the evidenceis needed to understand how variations in fetal growth and
gestationa duration aff ect fetd, infant, child, and adult health outcomes, and whether the
magnitude of those effects differs in different settings. T his should include assessment of the
role of the determinants of birthweight, particularly materna size.



Gap 4

Examination of thetempora trends in feta growth and gestationa duration in countries that
have under gone rapid economi ¢ change recently (eg Thailand, Japan, former Soviet Union
countries) might aid estimation of the potertia gains (and losses) in birthwe ght and gestation
that are achievable. Smilar examination could be undertaken in relation to trends in upstream
factors such as maternd education and income.

Gap 5

M ore information is needed on the effects of potertia risk factors for IUGR and PTB which
have high prevaences in some developing countries. These include congenita syphilis and
rubdla, indoor smoke exposure, heavy maternd work, maternal anaemiaand iron deficiency,
and materna diseases such as HIV/AIDS, sickle cell disease and non-malaria parasitic
diseases.

Gap 6

Previous research and interventions have focused too narrowly on * downstream” individual
leve risk factors and too little on “ upsgream” societd factors, such as poverty and femae
education, that impact on individua women. Thisimbaance may explain thedisparity
between the relatively modest benefits of goecific clinica interventions and the large
population or sub-group differences between and within countries, and over time. The
effectiveness of both upsream and downstream interventions should be reviewed, including
consideration of universal versus targeted approaches.

Gap7
Theimpact of currently on-goinglarge-scale public heath nutrition programmes should be
evauated.

Gap 8
The evidence on benefits and risks of feta growth monitoring, including different methods of
monitoring, should be reviewed.

Gap9
Evidence on long-term consequences of micronutrient supplementation on the offgpring need
to be collected.

Gap 10

Reliable, population based data on mgor pregnancy outcomes are required in developing
country settings, at least on aregonal, random, sentinel or periodic basis. Thesedataare
essentia to underpin management and deveopment of materna and child hedth services and
programmes a clinica and public hedth policy leves. The coll ection and use of such data
should beinvestigated.



3. SCOPE OF THE REPORT

This report describes the meeting of an advisory group of experts (listed in annex 1) which
took placein Genevain December 2002. The purpose of the meetingwas to inform the
development of aWHO strategy for prevention of low birthweight (LBW). Thestrategy will
be developed following an expert consultation on LBW which will take place in November
2003.

Thereport gves an account of the proceedings of the meeting. It attempts to draw together
consensus issues relaingto the evidence on low birthwel ght and gaps in the evidence that
wereidentified. Not dl relevant evidence was presented at the meeting and there was
discussion and debate on many of theissues. However, there was general agreement about
theissues tha needed to be addressed in informingthe next phase of Srategy development.
A series of recommendations for addressing gaps in the evidence were made and areincluded
within this report.

4, OBJECTIVES OF THE MEETI NG
The objectives of the meetingwere:

e Toreview the burden of LBW

e Toreview theevidencefor effective interventions to prevent LBW

e Toidentify priorities for action and make recommendations for work that needsto
be undertaken to inform the expert consultation on low birthweight.

5. TERMS OF REFERENCE

1 The group will act as asource of scientific adviceto assist WHO and its
partnersin developingastrategy to improvefeta growth and/or prevent low
birthweight.

2. The group will identify scientific questions which need to be answered to
inform the strategy, and advise on the state of the evidence base which
addresses those questions, ecifically, what is known dready (and how tha
knowledge has been coll ated), what is not known, and how gaps in knowledge

mi ght be addressed.

3. The group will advise on priorities for action to improve feta growth and/or
prevent LBW.

4. The group will receive and review adraft report of the meeting.

The proposed terms of reference for the meeting wer e agreed.



6. FORMAT OF THIS REPORT

Theformat of the meetingwas a series of presentations, each relatingto important questions
that need to be addressed in order to inform the development of astrategy toprevent low
birthweight (LBW). This report summarises the main points from each presentaion together
with discussion points and areas of agreement.

Theterms ‘updream’ and ‘downstream’ are used in thereport. ‘Upgream’ refersto
population-leve (or dista) determinants of LBW and ‘downstream’ to individua level (or
proxima) determinants.

1. INTRODUCTION

7.1  Definition of low birthweight
Low birthweight (LBW) relates to intra-uterine growth retardation (IUGR) and pre-
term birth (PTB) which are two distinct processes with differing etiology and
consequences. LBW is defined by WHO as abirthweight less than 2500g. ITUGR
has no generd ly accepted standard definition, but the following are commonly used:
birthweight less than 10™ percentilefor gestationa age; birthweight less than 25009
and gestationa age greater than 37 weeks; and birthwei ght less than 2 standard
deviations below the mean vauefor gestationa age. PTB is defined as gestationa
ageless than 37 weeks at delivery. It isimportant to bear in mind that only a
proportion of babies with [UGR or PTB will be classified as having LBW (figure 1).

Figure 1: LBW, PTB and IlUGR

LBW, PTB, and IUGR

7.2 Subtypesof IUGR
Subtypes of IUGR are described accordingto whether restriction in growth relates
moreto weight or length of thefetus. Infants who areless than 10" percentile for
both weight and ponderd index are classified as ‘asymmetric’ IUGR. Infants who are



7.3

7.4

lessthan10" percentile for wel ght but not ponderal index (Pl) are classified as
‘symmetric’ lTUGR.

The existence of subtypes of IUGR has led to inferences about the timing of growth
restriction, based on Tanner’s schematic curves of fetd and neonata length growth
which suggested that the velocity of growth in length was greater during early
pregnancy. This had led to the view that symmetric [UGR is related to earlier and
more persistent imparment of growth. However red dataon feta length growth
(figure 2) suggest that growth in length during pregnancy islinear. A more accurate
interpretaion of the different subtypes of IUGR may therefore be that ‘ asy mmetric’
IUGR reflects more severe degrees of growth restriction.

Figure 2: Crown-hed length (mm) by gestationd age (PM): Comparison of sries
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Long-term seque ae of PTB and IUGR

PTB and IUGR are associated with early mortdity and morbidity and with adverse
long-term outcomes.

Thelongterm sequelae of PTB include;

Neurological complications such as periventricular leucomalacia, Cerebra Palsy,
Saizures, dd ay ed development, and learning difficulties.

Pulmonary outcomes such as bronchopulmonary dy splasia, recurrent wheezingwith
respiratory infection.

Opthamologic complications such as retinopathy and blindness.

Thelong-term sequelae of IUGR include small permanent deficits in wei ght and
length, mild neurocognitive deficits and increased risk of hy pertension, coronary heart
disease and diabetes in adult life.

Prevalence of LBW-IUGR
The highest rates of [UGR are seen in the Indian subcontinent and South Africa
(figure3). M oderately high rates of IUGR are seen in parts of Latin Americaand in



7.5

other parts of Africa. There are, however, areas of the less developed world where
prevaenceis low, such as Chinaand Chile.

Figure 3: Prevalence of LBW-IUGR in Developing Countries

Prevalence of LBW-IUGR
Devel gping Countries, 1985-95

Trendsin PTB and LBW in devel oped countries

Datafrom Canadarelatingto tempord trends in LBW and PTB were presented.
These showed tha in recent years there has been amarked increasein PTB in
developed countries. Despitethis there has not been an decrease in mean
birthweight. These trends can be explained by the fact that there has been an increase
in the mean birthwel ght of term babies a the same time as the preterm birth rate has
increased and therate of pog-term births and gillbirths has decreased. Thefactors
underlying these trends are thought to be improvements in obstetric care and
increased obstetric interventions during pregnancy, and increased fertility treatment
which has led to increasing multiple births. Together these factors are thought to
account for theincrease in PTB. Trends for increase in mean birthwe ght and
birthweight for gestationa age arerdated to increases in materna pre-pregnancy BM |
and gestationa wei ght gain and reduction in maternal smoking.

Tempord trends in Infant M ortdity Rate (IM R) and LBW in Canadafrom 1961 to
1997 show adramatic decline in IM R over thistime despitelittle change in therate
of LBW (figure 4). Smilar trends have been observed in other developed countries
and some parts of the developingworld such as Brazil. However littledatais

avall able for the mgority of developing countries. These trends suggest that reducing
infant mortality does nat require the prevention of LBW.

10



7.6

Figure 4: Temporal trendsin IMR and LBW in Canada 1961-97

Temporal Trends in IMR and LBW canada,
1961-97

Discusson points:

Although it is clear that a great deal is known about the burden of LBW and tempora
trends in LBW in developed countries, thereis little comparable dataavail able from
developing countries.

There are many outcomes that should be considered in addition to infant mortality.
As demonstrated by the range of long-term sequel ae of PTB and IUGR it is important
to consider morbidity, quality of life and developmentd status. It was aso agreed that
the outcomes considered should not just be early outcomes but should relateto later
stagesin thelife course.

WHO GLOBAL AND REGIONAL ESTIMATES ON LOW
BIRTHWEIGHT

WHO dobal and regiona estimates on LBW were presented. These data are based on
anumber of sources includingbirth registries, surveys, oecid studies and hospita
data. Estimates based on these sources show that the proportion of infants born less
than 2500qg is decreasing slowly. However, it is far from clear that these estimates
represent an accurate picture for many developing countries wherethereis poor
access to birthweight data. The praportion of infants who areweighed at birth is very
low in many developing countries where only asmal proportion of births occur in
hospital. For examplein the period from 1995 to 2000 thepraoportion of babies
weighed at birth in Asiaand Africawere 27% and 26% respectively.

WHO sub-regonal estimates of LBW rates were presented. This datashowedthe
wide diversity of rates within developing regions such as Africaand Asia (figure 5).

11



9.1

9.2

9.3

Figure 5: Sub-regiona LBW rate estimates

‘&% Sub-regional estimates show biggest
variations in Asia

Americas E urope

Point of agreement:

It was agreed that progress needs to be made in collection of routine birthweight data
in developing countries, that is comparable with that collected in other countries and
is standardised.

WHATISTHE NATURE OF THE EVIDENCE AND HOW CAN
WE USE I T?

Breadth of theenquiry

It was agreed that the scope of the WHO drategy to prevent LBW should be broad,
consideringawide range of determinants of LBW and not focussing solely on
maternal nutrition.

Types of evidence and methodol og cal issues

It was acknowledged that much of the evidence that would be considered when
exploring the determinants of LBW would be observationa, however it was agr eed
that where the evidence was robust and biologically plausible it was not dways
necessary to have evidence from randomised controlled trials (RCTS) to infer
causation. It was suggested that RCT evidence should be avail able for research on
interventions and the group agreed that this was important when measuring intended
benefits of interventions. However, it was acknowledged that RCTs may nat be
feasible for someimportant types of intervention, for example fiscd policy, which
mi ght have important contributionsto make in the prevention of LBW.

Gapsin theevidence

One of themgor gaps in the evidence is the lack of comprehensive datare atingto the
extent of the problem of LBW and the burden of disease resulting from it, particularly
in developing countries. Other gaps areformal sy gematic reviews in some areas
(Cochranereviews and some aetiologica reviews are exceptions), experimental

12



94

10.

10.1

evidence a community/country level, evidence on attributable risk and evidence on
cost-effectiveness of interventions. The range of outcomes studied is often limited; for
example adult cardiovascul ar disease has been studied extensively inrdation to
birthweight but the evidence relatingto cancers has not often been considered. Thisis
of importance since the association of birthwei ght and cancer may run in a diff erent
direction to that of cardiovascular disease.

It was acknowledged that many of the gaps in the evidence may relateto non-
researchable but important quegtions since researchers arelikely to have chosen to
research areas where research can be carried out.

Framework for the development of the strategy (annex 3)

Therewas genera agreement that the proposed framework for knowledge gathering
and analy sis to inform the development of the srategy provided a useful basis for the
work of this meeting. The framework outlines a series of questions that need to be
addressed in the development of astrategy and the emphasis is on a broad range of
determinants of feta growth/LBW and aso abroad range of outcomes of LBW. In
accordance with this framework, it was agreed that the recommendations generated as
aresult of this meeting should be comprehensivein addressing both determinants and
outcomes of LBW.

WHAT AREWE TRYING TO ACHIEVE - PREVENTION OF
LOW BIRTHWEIGHT OR WIDER IMPROVEMENT IN FETAL
GROWTH?

What outcomes are important?

Theimportance of consideringabroader range of outcomes than just mortality,
including morbidity, longevity, quadity of life (hedth and non-hedth related),
developmentd status and hedlth-reated behaviour was discussed. It was agreed that
these outcomes should be considered not only in relation to infancy but across thelife
course (i.e. childhood, adolescence and adulthood). The baance of early and late
effects and of beneficial and non-beneficia effects was seen as another important
issue for consideration. For instance, increased size a birth might have beneficid
effects in terms of reduction in infant mortdity, but might lead to increased risk of
diseasein adult life such as cancer. The values people place on early and later
outcomes will therefore be important factorsto consider.

It was agreed that therole of maternd sizein determining LBW needsto be
considered and that the lack of knowledgein this arearepresents asignificant gap in
theevidence. There is an inherent baance between the mother and baby, and
materna sizeis aconstraningfactor on the growth of the fetus during pregnancy . It
is difficult to assess therisk of adverse outcomes associated with LBW without firg
consideringmaternd size, since LBW inf ants of smal mothers who have had their
gowth appropriately congrained may well have lower risks of adverse outcomes
associated with their birthweight than other LBW infants.

13



10.2 What isoptimal growth?

10.3

104

10.5

Thereislittle evidence for thresholds at top or battom of the birthweight distribution.
Therdationship between birthweight and early and later outcomes appears to be
continuous, as shown by evidence rel ating to adult chronic disease and early
outcomes such as DS, However, it was agreed that in order to facilitate monitoring
of trends in low birthweight, it isimportant tha thethresholds from thepast continue
to be measured.

The birthweight distribution differs accordingto setting There are diff erences both
within and between countries. This has abearingon the potertia risks and benefits of
shifting the birthweight distribution and it was agreed that it is important to consider
how to intervenein any gven settingin order to avoid harm. There are particular
issues for developing countries partly because of smal maternd size. For example, in
Bangladesh women are small and it is therefore feasibl e that harm may be caused, in
terms of increasein maternad and perinata mortdity and morbidity, if the birthweight
distribution is shiftedtoo far totheright. In India, it has been suggested that thereis a
patentia danger that supplementation during pregnancy could |ead to fatter babies,
rather than uniformincreasein growth and it is unclear what the long-term seque ae
of this would be.

Research evidence suggests tha the consequences of shifting the birthweight
distribution may bedifficult topredict. A sudy reporting data on optimal
birthweight in different European countries demonstrated that for every 100g increase
in moda birthweight, the optimal birthweight rose by 170gl. In other words, the
higher the average birthwei gnt the further thethe mean is from the optimum. The
reasons for thisparadox are not well understood but it is important for the purposes of
developing aLBW strategy to acknowledge that such aparadox exists.

Measurement of feta growth

There was discussion of how fetd growth should be measured and it was
acknowledged that collection of dataon fetal growth (birthweight, length, head
circumf erencefor gestationa age) and body composition ispoor, particularly in
developing countries. It was suggested that, since thereis an inherent baance between
mother and baby, an approach to assessing fetal growth could beto am to detect
when this baance has been disturbed by assessing catch-up and catch-down growth
pog-nataly. However concerns were expressed about how useful this goproach would
bein developing countries since patterns of growth after birth will depend on
environmenta conditions which are unlikely to be optima in developing countries.

Gestational age

It was agreed that the paucity of information relatingto gestationa age in developing
countries is acontributory factor tothe mgor gap in the evidencerd aingto the
determinants of PTB and its impact on early and later outcomes.

Points of agreement

Thereisagap in the evidence in terms of what birthweight and pos-nata growth are
optima for arange of outcomes.

14
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The birthweight distribution needs to be linked to arange of outcomes before
conclusions can be made about appropriatethresholds or shapes of distribution.

WHAT DETERMI NES OPTIMAL FETAL GROW TH/LOW
BIRTHWEI GHT?

Determinants of IUGR and PTB

Etiologic fractions (EF) werereported for determinants of IUGR and PTB in
developed and developing countries. The EF is the proportion of the outcomein a
gven populationthat can be attributedto agvenrisk factor, and is therefore
determined both by therdative risk of the outcome and prevaence of therisk factor
in the population.

In developed countries the mgjor determinants of IUGR include ci garette smoking,
low weight gain, low BM I, primiparity and short gature (seefigure 6). In developing
countries the mgor attributable causes of IUGR include low wei ght gain, low BM I,
short gature, maariaand pregnancy -induced hy pertension athough a substantia
component is due to unknown causes (seefigure 7).

Figure 6: Attributable causes of IUGR in devel oped countries

Attributabl e Causes of lUGR

Developed Country

O Cigar ette smoking
OL ow weight gain
OLowBMI

EH Primiparity

O Short gature
HPIH

B Congenital anomalies
B Other genetics
@ Alcohol/drugs

@ Unknown
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Figure 7: Attributable causes of IUGR in devel oping countries

Attributable Causes of lIUGR

Developing Country

OL ow weight gain
OLowBMI

O Short statur e

OM aaria

PIH

O Primiparity

O Congenital anomalies
O Other genetics

B General morbidity

O Unknown

M uch less is known abou the determinants of PTB. In devdoped countries the mgor
atributable causes of PTB were* unknown factors', genito-urinary infection, multiple
births and pregnancy -induced hy petension. Thereis insufficient datafrom
deveoping countriesto gve any dear picture of causes of PTB paticularly since
gestationd ageis so poorly recorded.

Evidence from the WHO coll aboraive study on maternd anthropometry and
pregnancy outcomewas presented (figures 8 and 9)°. This showsthat maternd
anthropometry (short stature, low BM | and low weght gain) in pregnancy is more
strongy assodated with risk of IUGR than with PTB suggestingtha mecro-
nutritiond effects on gestation are small compared with ther effects on fetd growth.

Figure 8. Maternd anthropometry and odds ratio of IUGR

Maternal Anthropometry and lUGR
WHO Collaborative Study
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Figure 9: Maternal anthropometry and odds ratio of PTB

Maternal Anthropometry and PTB
WHO Collaborative Study
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11.2 Prevention of PTB and IUGR
Evidencefrom RCTs on interventions to prevent low birthweght was summerised.
Interventions tha have been shown to be effectivein preventing PTB indude:

Counsdlingto reduce d gar ette smoking
Treatment of asymptometic bacteruria

Fish oil supplementation

Cerdage in women with cervical incompetence

Interventions tha have been shown to be effectivein preventing lUGR include

Food suypplementation (at ameacro-nutrient level)
Counsdlingto reduce d garette smoking
Mdarid prophylaxis in primiparous women
Low-dose aspirinin women a high risk

It was acknowledged, however, that the mgority of this evidence comes from RCTs
in developed countries and thereis little evidence from deveoping countries.

11.3 Discusson points:

11.3.1 Theevidence presented had focused on individual-leve (downstream) determinants
of low birthweight. It waspointed out that it isimportant to gan an understanding of
theinfluence of upstream (population-leve) factors such as povety and meternd
education. However thelack of evidencein thesearess meanstha it is difficult to
assign atributablerisk to such upsreamfactors.

11.3.2 Theevidenceon individud levd factors suggests that high rates of IUGR in

deveoped countries arelinked to poverty because of assodiaions with shorter staure,
smoking and low we ght gain. M oreresearch is needed into the interventions which

1/



aedfferatidly efective a tagaingthe effects of poverty. Research to date hes
faled to show any effect on LBW but this may have been dueto difficultiesin
designingstudies to ted this question. For example, ina trid of psycho-sodd support
toprevent LBW during high risk pregnandies, theintervention was unableto change
theleves of stress or aniety and therefore could not be expected to changethefind
outcome— LBW?,

11.3.3 Theinfluence of smokingon LBW in developing countries may increase dueto

increesing prevd ence of smokingin youngwomen.

11.3.4 A number of other determinants of low birthweight were discussed:

It was agead that a presert therewas insuffident evidence to support the use of
micronutrients, such asiron and zinc in prevention of PTB and IUGR.

Méaernd obesity isamgor causeof stillbirth and incressed caesar ean section rate and
it isimportat to bear in mind that theimpact of obesity onpregnancy outcomeis
likely to becomeincreasingly rdevant because of theincreasing preva ence of obesity
in developed and some deve oping countries.

11.3.5 Concern was expressed that more atention neads to bepad to thelength of gestation

asanissueandtha it is difficult to think about addressingthe determinants of PTB
when thereis often no information on thelast menstrud period of awomen coupled
with apoor standard of obgetric care as is often the casein deveoping countries. The
problemis compounded by hedth providers falingto record informetion on gestation
even when it was avall able

11.3.6 Oneof the ggpsin knowledgerd aesto timingof interventions to prevent LBW. It is

114

not dear whenit is best to intervene Therewas general agreement that it mekes
senseto intervene prepregnancy  to improvethe hedth and nutritiond status of
women in order to reducethar risk factors for LBW, but thereis little evidenceto
informthis.

Points of agreement:

e Tha itwasimportant to consider both yogream and downstream factors as
determinants of IUGR and PTB.

e Tha thereae gapsintheevidencerdatingto theimpact of upstreamfactors and
interventions to addressthem.

e Tha evidencerdaingto determinants of PTB ispoor andthisisin pat dueto
poor recording of gestationd agein deveoping and some deveoped countries.

e Thathereare ggpsin the evidence about when to timeinterventions aimed &
preventing LBW, although knowledge of the determinants suggest thet it is mog
goprapriaeto intervene before pregnancy .
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WHAT INTERVENTIONS MIGHT BE EMPLOYED TO
PROMOTE FETAL GROWTH/PREVENT LOW
BIRTHWEI GHT?

Interventionsto prevent PTB

Theavalable evidence on prevention of PTB is limited and much morework nesds to
be done Thereis someevidencefrom RCT s to suggest that reduction in smoking,
trestment of bacteruria use of fish ail supplements and cerdage in women with
cavicd incompeence are efective in reducing PTB.

It was suggested that reduction in workload was an additiond candidate because of
observationd evidence from developing countries. Evidence fromthe Garbiawas
presentedto support thispoirt®. A merked reduction in mean birthwe ght is observed
during the summer months, which is adirect consequence of reduction in gestationa
age (Figure 10). Thistimeof year, whichisreferred to as the hungy season,
correspondsto atime when women haveto undertake intensive farm labour. The
reduction in mean birthwe gt and gestationd age are pardleled by asharp incressein
PTB and LBW a thistimeof year (Figure 11).

Figure 10: Seasonal variation in mean birthweight and gestationd age
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Figure 11: Seasonal variation in rates of PTB and LBW
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12.2 Interventionsto prevent IUGR

12.2.1 Moreis known about prevention of IUGR. However the multifactorid neture of the
problem mekes it difficult toprevent through onesing eintervention. Fetd gowthis
regulated by endocrine processes and when consideringwha interventions mi ght
work it isimportant to consider how to influence these processes, some of which will
be gendtically determined.

12.2.2 Although some of the determinants of IUGR are non-modifi able, such as dtitude and
ones, thereae many paentidly modifigble factors. M odifigble factors occurring
prepregnancy ae maernd stature, BMI, ageand birth interva. Factors occurring
during pregnancy are maerna wei ght gain, micronutrient status, energy and praein
intake md aria, smoking/pallution, violence and stress.

12.2.3 Evidenceon dietary supplementation

Evidencefromtrids of dietary sypplementation during pregnancy was presarted.
Trids of praen/energy supplementation during pregnancy in rurd Gambiashowed
significant reduction in LBW and stillbirth in the supplementation group. These
effects were paticularly pronounced in the hungy season. Trids by Fawzi et d of
multivitamin supplementation during pregnancy showed significant reduction in
preterm hirths, stillbirths and miscarriagerates (figure 12)°.
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Figure 12: Effects of pre-term delivery and size at birth
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Fawzi et al (1998) Lancet, 351, 1477-82

A Cochrane sygemetic review of the evidence on proten/energy supplementation was
carried out in 1999°. Thefindings of a meta-analy sis reveded small eff ects on
meternd we ght gain and birthwel ght as wel as modest reductions in rates of smal-
for-gestationd-age, stillbirths and neonad deaths (figure 13). However, therewas no
evidencetha supplementation was assodaed with long-term benefit for the offgring
or beneficid effects on meternd hedth.

Figure 13: Cochrane systematic review on balanced protein/energy
supplementation in pregnancy: results of meta-analysis

Cochrane Review
1999 Meta-analysis

Summary of conclusions

Mean effect size (95% confidence intervals)

Maternal weight gain(g/wk) +16.56 (4.51, 28.61)
Birthweight (g) +25.44 (-3.63, 54.50)
Gestational age (wKk) -0.08 (-0.21, 0.06)
Head circumference (cm) +0.07 (-0.06, 0.20)
Small-for-gestation (%) +0.64 (0.53, 0.78)
Stillbirths (%) +0.52 (0.32, 0.88)
Neonatal deaths (%) +0.61 (0.40, 0.94)
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12.3 Other important issues when condderinginterventionsto reduce LBW include:

e Thereisuncatanty, dueto lack of evidence, asto the goprapriatetiming of
interventions toprevent LBW. It is dso undear how much can beachievedina
sing e gener ation because of theinter-generaiond cydeof IUGR.

 Morewedht should begventothe practicdity and cos-effectiveness of
interventions. For examplethe ongoingtrid of supplementation in Bangladesh is
very labour-intensive and brings sustainability into question.

e Duetothemulti-factorid nature of IUGR thepoint was medethat upstream
interventions, such as wedth cregtion or materna educetion, haveamgor
advantage over downstream interventions in that they influence many factors a
once.

12.4 Discusson points:
12.4.1 Therewas ageament that interventions tha target upstreamissues may be effective

and that the emphasis for intervention should be put on influencing the determinants
of LBW in aholisticway. Theexamplewas gven of arecent non-randomised trid of
neonad care provided by hedthworkersin rurd aress of Indiawho weretraned to
recognise and treet infection in newborn infants’. This intervention led to asignificent
reduction in neonatd mortdity. Although this gudy rdaed to neonad mortdity
rather than LBW, it demonstrates thepoint that interventions thet target upstream
issues can be effective

12.4.2 TheDutch famine studies were discussed in terms of what could belearnt from them

about timing of manutrition and inter- generationa eff ects. The studies shoved that
there were profound effects (Up to 300g differences in birthweight) on fetd growth
dueto undernutrition in the thirdtrimester. However, the evidence on inter-
generaiond effectsisinconsistent. Thepoint was aso medethat the generdisability
of thefindings of these studies may belimited in that women who did concave
duringthefamine may be different fromthosewho did not, gendticdly or
metebolicdly.

12.4.3 Therole of preconcgptud nutritiond interventions was discussed. Evidenceto date

does not sypport the use of these dthough intuitively they mekesense. A trid of
supplementation in Tawan had targeted women after delivery to ensurethat they had
recaved supplementation beforethelr next pregnancy. However the effect on LBW
was similar to that seenin agroup who only received supplementation during

pregancy.

12.4.4 Vaiaionsin birthwedht distribution and shape and size of baby will have abearing

125

on the effectiveness of interventions. Thereis insuffident knowledge of what is
‘normd’ in deveoping countries such as Indiato dlow goprgpriaeinterventionto
shift the birthweight distribution.

Points of agreement

Thereare ggps in the evidence on effectiveness of upsream and downstream
interventions and the goprapriaetiming of interventions. M oreinformetion is nesded
onthepratticdity and cog-effectiveness of large-scaleinterventions.
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13.2

HOW DO | SSUES VARY BETWEEN DIFFERENT SETTI NGS
AND POPULATIONS?

Determinants of variationsin birthweight
Recent evidence summarising the contribution of genetic and environmentd factorsto
thevariation in birthwe ght was preserted (figure 14)°.

Figure 14: Genetic and environmenta contributions (%) to birthweight
variations

Genetic and environmental contributions
(%) to birthweight variation.

Genetic
Maternal genotype 20
Fetal genotype 16
Fetal sex 2
Total genetic contribution 38

Environmental

General maternal environment 18
Immediate maternal environment 6
Maternal age and parity 8
Unknown environmental influences 30
Total environmental contribution 62

Stephenson T, Symonds ME. Arch Dis Child 2002;86:F4-F6.

Around 60% of thevariaion in birthweight can be atributed to environmentd factors.
However, unknown environmentd inf luences account for around 50% of the variaion
atributedto thesefactors. It was acknowledged that therearelikey to bewide
vaiaionsin therdative contribution of thesefactorsin different settings.

Maternal anthropometry

Thewide vaiaions in maternal anthropometric measurements accordingto setting
were demonstrated using datafrom the WHO col laborative study on meternd
anthropometry and pregnancy outcomes (figure 15)°. For examplethe hei ght of
women in Guatemd awas 148 cm compared with 163 cm among white American
wormen. Theprepregnancy BM | of women in Pune, Indiawas 18.3 kg/nf compared
with 22.2 kg/n? in women in the UK and 23.72 kg/n in white American women.
These measurements correspond tothe 50" percentile. Likewisewide variationsin
weight gain during pregnancy wereobserved. For examplein M dawi thewe ght gain
was 4.7 kg compared with 14.4 kg in white American women and 11.6 kg in the UK.
Daaonweight gain during pregnancy was not avalablefor anumber of the lesst
deveoped countries patidpatingin the study such as Indiaand rurd Nepd wherethe
weadgt gan islikely to have been even lower.
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Figure 15: Maternal anthropometric measurements among countries
participating in WHO collaborative study

Maternal anthropometric measures among
countries participating in WHO collaborative study

Country Height (cm) | Prepregnancy BMI* | Weight gain (kg)
Argentina 157 22.4 10.8
Myanmar 151 19.8 -

China 160 19.5 11.7
Colombia 155 23.3 10.1

Cuba 157 21.8 4.6
Gambia 157 19.7 6.5
Guatemal a 148 20.8 7.1

India (Pune) 150 18.3 -
Indonesia 149 20.2 -

Ireland 158 23.7 11.0
Malawi 155 21.0 4.7
Nepal (Rural) 150 19.5 -

Sri Lanka 150 18.8 -
Thailand 153 20.8 8.0

UK 159 22.2 11.6
US/CDC (Black) 162 23.1 1815
US/CDC (Hispanic) 158 23.7 12.8
US/CDC (White) 163 22.6 14.4
Vietnam 152 19.6 5.6

13.3 Pregnancy outcome
Further datafrom the WHO collaborative study was presented to demondrate the
wide variations in pregnancy outcome accordingto setting (figure 16)°. For example
the percentage of live births dassified as havinglUGR was 54.2% in Pune, India
compared with 6.9%in Irdand and 12.3% in the UK. Thepercentage of live births
that were bornprematurdy (defined as gestationa age below 37 wesks a ddivery)
was 21.3% in Thaland compared with 4.6%in the UK.

Figure 16: Pregnancy outcome among countries participatingin WHO
collaborative study

Pregnancy Outcome Among Countries
Participating in WHO Collaborative Study
Country L_BW_ IQGF\’_ Pretgrm Birth
(% oflive births) (% df live births) (% of live births)
Araentina 6.3 9.7 7.2
China 4.2 9.4 7.5
Colombia 16.1 17.8 15.7
Cuba 8.1 14.7 7.2
Gambia 12.1 135 135
Guatemala 125 25.3 15.8
India (Pune) 28.2 54.2 9.7
Indonesia 10.5 19.8 18.5
Ireland 5.6 6.9 6.2
Malawi 11.6 26.1 8.2
Mvanmar 17.8 30.4 24.6
Nepal (Rural) 14.3 36.3 15.8
Sri Lanka 18.4 34.0 14.0
Thailand 9.6 17.0 21.3
United Kinadom 6.2 12.3 4.6
US/CDC (Black) 10.6 11.2 16.6
US/CDC (Hispanic) 4.8 5.8 10.2
US/CDC (White) 6.0 6.9 9.3
Vietnam 5.2 18.2 13.6
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13.4 Variationsin risk factorsfor LBW
Therearelikdy to bewidevariaions in the prevaence of risk factors accordingto
setting Thispoint was demondrated in rdaion to dgarette smoking World Bank
dataon prevdence of smoking in women aged 15 years and over accordingto regon
was preserted (figure 17)°. This showed that theprevaence of smoking in this group
ranged from 1%in South Asiato 26% in Eastern Europe and Centrd Asia Thereare
aso wide variaions within countries, asistruein the case of Latin Americawhere
smoking preva ence is known to be as high as 35% in some areas dthough the overdl
prevaencefor theregon was 21%.

Figure 17: Prevalence of smoking among women aged 15 yearsor ol der by region

Prevalence of smoking among women
aged 15 years or older by region

Region Prevalence (%)
East Asia and Pacific 4
Eastern Europe and Central Asia 26

Latin America and Caribbean 21
Middle East and North Africa 5

South Asia

Sub-Saharan Africa 10

World Bank 1999.

Datafrom Pdotas in Brazil was presented showing prevaence of maternal smoking
of 33.5%". Around aquarter (25.5%) of IUGR and 17.7% of PTB can be attributed
to smokingin pregnancy. Further datafrom Peotas showed that prevaence of
smoking during pregnancy was grongy associaed with maternd education (figure
18) and that more educated women were less likely to smoke and that therewas a
higher rate of stopping smokingduring pregnancy inthisgoup. This datawas seen
as highlighting theimportance of smoking cessation interventions and maternal
education asinterventions to reduce LBW.
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Figure 18: Prevalence of smaking during pregnancy according to materna
education. Pe otas, Brazil, 1993

Low birthweight, IUGR, preterm birth and
maternal smoking. Pelotas, Brazil, 1993

prevalence | AdustedOR | ZieC
LBW 33.5% 1.59 17.7%
IUGR 33.5% 2.07 25.5%
Preterm 33.5% 1.09 -

Horta BL et al. Paediat Perinat Epidem 1997; 11: 140-51.

13.5 Discusson points

13.5.1 Theevidence on useof smoking cessation interventions in developing countries
showsthat they have only had amodest effect to dde However the secular trends for
reduction in smokingin deveoped countries over thelast 20 years suggest tha
economi ¢ improvements may lead to reduction in smoking This suggests tha
upgreaminterventions may be more effective in reducing smoking during pregnancy .
It isimportant to consider the soco-economi c differentids in risk factors since those
who areworst off may belesst likdy to benefit frominterventions. It was agread that
the associaion of smokingwith deprivation was an important considertion.

13.5.2 Therewas generd agreement tha it isinportat to address sodo-economi ¢ and other
differentids/inequalities within papuleations. In order to dothis it will beimportant to
obtain better dataon fetd growth distribution among populations livingin favourable
environmentd drcumstances in developing countries to find out what targets for size
a birth areachieveble

13.5.3 Therewas discussion of other risk factors for low birthweight:

e Aloohol consumption s linked to low birthweight and can cause Fetd Alcohol
Syndrome. Thereis no dear threshold a which harm occurs, dthough equd ly
thereis no evidencetha intake up to 2 units each day is assodaed with LBW or
effects onfetd gowth.

e Theimpactt of misuse of subgances other than cigarettes should dso be
considered such as chewing tobacco.

e Theevidencefor theimpact of infection on low birthweght should be considered,
and dthough md aria and diarrhoed disesses had been discussed, it was agreed
that the evidencerdatingto syphillis, HIV and rubd la should also be consider ed.

e Environmentd determinants of low birthweght werediscussed. Thereis
rdativdy littleevidencerelaingto theimpact of environmentd factors on low
birthwedht but what thereis suggests tha noise, ar pollution and chlorination of
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water haveasmd| effect inincreasingtherisk of adverse pregnancy outcome
Sudies of indoor household smoke have shown that women livingin these sorts
of environment have comparable levels of carbon monoxidein thar bloodstreams
to women who smoke. It was agreed that it was important to consider these dong
with other determinants of low birthweagh.

e Other maternd diseases such as sickl e cell disease and iron deficiency anaemia
were dso flagged up as paentidly important deerminants of low birthweight.

13.6 Points of agreement:

14,

141

e Thevaiaion between different countries and populations will influence priorities
for intervention.

e Thedevdoped and devdoping countries dichotomy is agross oversimplification
sincetherewill bewide variations and inequdities within countries. Gapsin
knowledge about variationsin fetd growth/LBW within and between countries
need to be addressad to inform the development of astrategy.

WHATARE THEPOSSIBLE TIMESCALES FOR ACTION?

Evidence from devel oping countries

In deveoping countries such as Indiaand Bangadesh, avery high proportion of births
occur to teenagers who are still growingthemsdves and area gregter obstetricrisk
than other women. For example, therewere 115 births per 1000 in grls aged 15-19
yearsin Bang adesh and 109 per 1000 in India compared with 5 per 1000 in China
Daafrom Utter Pradesh in Indiareveds that 40% of grls marry before adolescence
and ahigh proportion of thesearemanourished (BMI <18.5). Theaveragewe ght
gainin pregnancy for thesewomen is around 5kg They aso have ahigher risk of
obstetric complications dueto higher risk of obstructed labour.

Daafromrurd Kerd ademonstrated tha grls aged 15 and under were & geaer

obstetricrisk by virtue of thar lower weight and hel ght than women aged 18 years
(figure19).

Figure 19: Percentage of women in rural areas at obstetricrisk at different ages
in Kerda

Teenage Pregnancy

» Percentage of rural “women” at obstetric
risk at different agesin Kerda

Age (yrs) %<38 kg % <145 cm
14 68 45
15 47 29
18 24 16

Sour e Gopdan 1987
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14.2

14.3

Daafroman intervention study of maternd dietary supplementation during
pregnancy in Guatemdashowed tha interventions may have differing eff ects
accordingto sodo-economi ¢ status and maternd anthropometric measurements
(fiure 20)™. The grestest reduction in LBW as aresult of theintervention was seenin
thetdl women of low sodo-economic status. However, it isimportant to notethe
stronginfluence of socio-economi ¢ status on background leves of LBW: rates of
LBW were norma (<5%) in thewomen of hi gh socio-economic status even amongst
those of short gaurewho were assigned to the low suypplementation group.

Figure 20: Theeffect of maternal dietary supplementation on LBW in
Guatemal a according to soci o-economic status and maternal stature

Maternal dietary supplements and
LBW in Guatemala
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Source: Lecttig A Shimptan R Maternal Malnutrii an: What Relevance for Child Suivive & Develgpment?
InPrenatal and Petinatal Biologyand Medicire, Vd. 1, 1987. Londa: Hawaod Academic Publishers.

Inter-generationd effects

Migant studiesprovideimportart information about inter-generaiond ef ects and
sugoest that interventions mey be effectivein preventing LBW withinasinge
generaion. Evidence based on studies of migantsto the United Sates and Norway
was presated. Raesof LBW fdl from 15.9%t0 8.5%in Asianimmigantstothe
USA over the 10-year period from 1978 to 1989, Smilarly, migrants to Noway
from Vietnam, Pakistan and North Africashowed similar rates of LBW to those
prevailingin Norwegans™. However arecent study of Indian migantsto
Southampton (UK) failed to show achangein hirthwei ght over 40 years™.

Should interventions be targeted during pregnancy?

Theargument was pu forwardtha poor pre-natd growth programmes poor post-nad
gowth and thereforeit isimportant to target interventions during pregnancy. The
findings of an ecologcd study exploringthe determinants of childhood underwel ght
and stunting using country level datawere presented™. This study reveded that
childhood underwei ght was signifi cantly assodaed with LBW, anaemiain pregnancy
and intake of animd protein during pregnency (figure 21).

However thesefindings do not necessarily indicatethat pre-nad growthpredicts
pog-nad gowth sincethe assodaions will be confounded by socio-economic status
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which will have astronginfluence on childhood growth as wel as predicting poor
diet and aneemiaduring pregnancy . It was dso ayead that pre-nad gowthis
unlikdy to programme post-natd growth sincefollowingbirth, once maternd
constrant has been removed, babies cach-up or cach-down to ther genetic growth
paentid if they have an optimd post-nad environment.

Figure 21: Multivariate regression anayss of the predictors of child
underweight in selected countries of Asia and Latin America

Table 3. Multivariate regression analysis of the predictorsof child
underweight in selected countries of Asia and Latin America”

Predictors Criterion: Child Underweight

Model 12 M odel 2° Model 3°
Constant 66.372 105.557 22.468
Lnpubexphlth -.421(-3.878)**
Adult Literacy -629(-5.787)* ¥ *
Lnanimal protein -0.669 (-6.853)* ** ~332 (-3.012)**
UsiH ~0.246 (2.555) *
Sanitation ~0.272 (-3.160)* *
LBW rate 0.500 (4.951) ***
Anaemia Pregnancy 0.264 (2.981) * *
Adjusted R .693 .847 .886
[ 32.638 44737 60.586
P <0001 <0.001 <0.001
N 28 19 23

fstand ardi;ed Beta ggeff icients with their t test scores (in brackets).
p<0.05'"p<0.01,” p<0.001
aInpubexpedu, Inpubex phith, secenro, televisi, aduliter, gdp,
blnpubexphlth, aduliter, Inanimprot, measevac, Infesecenro, dpt, contracept, lessdollar,
Indoctor, sanitation, usih, protpcpd, calpcpd,
Clnpubexphlth, ,aduliter, Inanimprot, sanitation, usih, lbw ,anempreg.

Discusd on points:

Srateg esfor preventing LBW that have focused on interventions during pregnancy,
such as dietary supplementation, have only achieved modest reductions in LBW and
have not had any benefidd longterm effects for the mother or baby .

The evidence on theimportance of maternd age, anthropometry and socio-economic
status in determining LBW seems to support the need for interventions to betargeted
a improvingthe hedth of women of reproductiveage. In anumber of developing
countries, many pregnancies occur in teenage griswho are still growing and are a
geaer obstetric risk than other women. It isinportat tha interventions consider
thesefactors. It ispassibletha ypsreaminterventions, indudingthosethat target
materna education, would have the potentid to reduce teenage pregnancy in
deveoping countries.

SUMMARY OF CONSENSUS | SSUES AND
RECOMMENDATIONS TO ADDRESS GAPSIN THE EVIDENCE

Consnausisues

15.1.1. Low hirthweight has long been used as anindi cator of adversefeta outcome
Although it should continue to be measured and reported to permit
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comparisons with higorica deta, it is an inadequate indi cator for 2 reasons:
first, it does na distinguish between short gestation (preterm birth) and
restricted fetd growth (IUGR), and second, it is adichotomous messure thet
does not permit assessment of the entire gestationd age or fetd growth (eg
birthweght for gestationd age) distributions.

15.1.2. Preeermbirth and IUGR areimportant tothe exdtent that they afect important
outcomes in thefetus/infant, child, and adult. The outcomes afected indude
mortdity, morbidity, growth, development, and qudity of lifeininfancy and
childhood, and perhgps over the entirelife course.

15.1.3. IUGR and praerm birth are both multifactorid in etiology, and it is unlikey
tha interventions directed & singerisk factors will have major impact on ther
prevention a the pgoulation levd.

15.1.4. Mdernd body size and energy intake have mgor impacts on fetd growth.
Méaernd haght and pre-pregnancy BM | have large, robust, and probably
causd assod aions with birthweight for gestationd age and therisk of IUGR.
Maernd overwe ght and obesity, however, are assodaed with an increased
risk of stillbirth. Famine and food shortages have been shown to shaply
reducefetd growth. Energy supplementation, on the aher hand, has been
demonstrated to modestly increase mean birthweight and shift thefetd growth
distribution totheright, but tosubgantidly reducetherisk of IUGR; it may
aso reducetherisk of stillbirth and neonatd deeth. These benefits have been
achieved in carefully controlled and monitored research studies, but no
convindng evidence has emerged of comparable benfits of universa or
targeted public health food supplementation programs, dthough several such
lar ge-scale programs are currently under evaduation.

15.1.5. Theimportance of maternd micronutrient status for fetd growth or gestationd
duration has not been dearly demonstrated. Randomized trids of individual
vitamins or minerds have not shown benefit for these outcomes, dthough
prevention of adversematernd (e g anaemia) and other fetd (e.g neural tube
defects) outcomes are d ear. Randomized trids of multiple mi cronutrient
supplementation are currently in progress, and thar results are eegerly
awaited.

15.1.6. The netetive effects of maternd d garette smoking, maaria(in primiparae),
genito-urinary tract infection, and pre-eclampsiaon fetd growth and/or
gestationd duration arewdl established. Effectiveinterventions have been
identified to reduce the adverse effects of some, but not dl, of these etiologc
risk factors, dthough the potertid benefits and risks of theseinterventions for
the mother have been inadequatdy studied.

Gaps and recommendations
Gap 1:

Better dataarerequired about the gestationa age distribution and incidence of
preterm birth in deveoping country settings. Thiswill require early identification of



women who have missed their menstrud periods and/or use of early ultrasound
dating, & least on aregiond basis or in representative pgoulaion-based samples.

Recommendations A review should be carried out to esteblish what is currently
known in this area, to poirt out inconsigendes or problems with the data currently
avalable and to highlight what should be doneto address these issues. Recommended
action on improving datacoll ection and quality should addresspracticd issues
induding cost-effectiveness, outcomes and ethical issues.

Thereviewers who carry out this work should dso gvether views, based on
interpretaion of the evidence, relaingto how reedily and inwhat time scdethe
recommendations could be implemented.

Gap 2:

Better daaarereguired on thefetd growth (birthwedgnt, length, and heed
arcumferencefor gestationd age) distribution and body compasition amnong
populaions livingin f avourabl e environmentd circumstances in avariety of
devedoping country sdtings. Thiswill provide crudd knowledge about achievable
tagatsfor sizea hirth in these setings, as wdl as suggest hypothesesto explorethe
reasons for differences in these distributions across settings in both developingand
deveoped countries. It will dso hdp resolvethe dilemmaas to whether different
reference standards should be used in different geogrgphic settings.

Recommendations This ggp will partly beinformed by thefetd component of WHO
work on ‘ Devdopment of Growth Reference Daafor Internationa Applications from
Fetd Lifeto Childhood' . The objective of thiswork isto review straeges for fetd
gowth monitoring and the nesd and methodology for development of fetd growth
reference daafor internationd gpplications. The background literaturereview for this
work will informthis ggp in the evidence

Gap 3:

A review of the evidenceis nesded to understand how variaions in fetd growth and
gestationd duraion afect fetd, infant, child, and adult hedth outcomes, and whether
the megnitude of those effects differs in different settings.

Recommendations: Thereview should focus on determining how therisks assodaed
withpreterm birth and IUGR vay in terms of settingand accordingto cause within
setting Therisks and bendfits assodaed with shiftingthe birthweight distributionin
different settings should be assessed.

Thiswork should incdlude assessment of the evidence on therd aionship between
meternd body sizeand fetd size Thisisimportant in determiningrisk of adverse
outcomes assodated with low birthwednt, sincelow birthwe ght infants of smdll
mothers may wedl have lower risks of adverse outcomes assodated with thar
birthweight than other low birthweight infants. The evidencefor other potentidly
modifyingfactors (eg altitude, maternd age, paity, and pre-edampsia) should dso
be examined.
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Although a gest deal is known about therdationship of fetd growth to adult
outcomes (eg cardiovascular disesse), it will beimportant to ensuretha whé is
dready known is collated and briefly reviewed so tha it can be considered by the
megting of experts. For thework on earlier outcomes, therewill need to beasimilar
collation and brief review of evidence on wha is dready known, with emphasis on
identifying areas wherefurther research is nesded.

Gap 4:

A review of tempord (induding inter-generational) trends in fetd growth and
gestationd duration in countries that have undergone mgjor economic gowthinthe
recent past (eg Jgpan, Snggpore, and Thailand) could shed important light on the
extent to which gains in these outcomes are achievable, and thetime scd e over which
the gains can occur. Conversdy, dose study of tempord trends inthe former Sovi et
Republics may provideimportant informetion about the adverse effects of shortterm
economi ¢ decline

It was agread that ggp 4 should dso includeareview of trends in upstream issues,
such as maternd education and income, and theimpact that changes in these may
have had, for examplein parts of Lain America, such as Cuba and CostaRica and in
patsof Asia(eg Si Lanka).

Gap 5:

Moreinformetion is required about the effects of severd potentid risk factors for
reducngfetd goowth and shortened gestation, becausetheserisk factors are highly
prevaent in some devdoping countries. Theseindude congenita syphilis and rubdl g,
indoor smoke exposure, heavy materna work, meternd anaemia and iron defid ency,
and such maternd disesses as HIV/AIDS sickle cd | disesse, and non-malarid
parasitic disesses.

Gap 6:

Previous research and interventions have focused too narrowly on * downstream”
individual-levd risk factors and too little on “ yostream?’ sodetd factorstha impact
on individual women. Such upstream factors indude poverty, inadequate meternd
education, and early adolescent pregnancy . The downdream focus may explanthe
disparity between therdativey modest bendfits of goedific clinicd interventions
demonstrated in randomized trids and the lar ge differ ences between countries,
between sodo-economic or ethnic groups within countries, and within pgpulations or
population subgroups over time.

Recommendations: A review of the evidence on effectiveness of interventions a both
downstream and upstream levesis needed. It should dso summerisethe evidence
bearingon targeted versus “ across-the-board” intervention strateges. Thereview
should assess the evidence rd aingto maternal outcomes as wel as to pregnancy and
fetd outcomes. Recommendations should be action orientated, reporting cost,
feasibility and timescaes.
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Gap7:

Although research on energy supplementation has shown only modest effects on low
birthweight, there areanumber of |arge-scale public hedth nutritiond progammes
that areongoing A review of these nutritiond programmes should be carried out in
order to assessther impact on low birthweght.

Gap 8:

The evidence on bendfits (and possiblerisks) of fetd growth monitoring and its
impact on pregnancy outcomes should be reviewed. This should indude assessment
of different goproaches to monitoring, for example serial measurements of meternd
weidght, fundd he ght messurements, and ultrasound, and should indude
recommendations for desirabl e changes in these measures during pregnancy .

Gap 9:

Previous trids of micronutrient supplementation have focused on immedi ae
pregnancy outcomes rather than longer-term outcomes. The evidence on theimpact of
meterna micronutrient status on low birthweght should berevieved in order to
identify ggpsin the evidence and maeke recommendations for future research. For
example thereisinsufficient evidence on therd aionship of maternd iron deficdency
anaemiato iron stores and anaemiain thefetus and to longer-term infant/childhood
outcomes such as growth, cognitive development, and chronic diseases of adulthood.

Gap 10:

Rdiable, populaion-based dataon mgor pregnancy outcomes arerequired in
deveoping country sdtings, a lesst on aregond, random sentind, or periodic basis.
These daaare essentidly for comparing countries and regons among each other and
within countries and regions over time and provide an essantid underpinningfor
managng maternd and child health services and programmes & both the dinicd and
public hedth palicy leves. A review should be undertaken to suggest how such data
can be obtaned on apopulaion-wide basis, even if restricted to cartain regions or to
randomly-sdected “ sentind” sites, and how the datacan be used for health care
planning, tar getinginterventions, and research.
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Agenda

Wednesday, 4 December

Morning
0900

10h30 — 10h45

12h30 —14h00

Afternoon

15h30 — 15h45

Wel coming remarks
Dr Graeme A. Clugston, Director,
Depatment of Nutrition for Hedth and Deveopment

Objectives of the Meeting
Dr QultanaKhanum
Department of Nutrition for Hedlth and Development

Introduction of Participants
Nomination of Chairperson

Introductory remark: Reaionship between low birthweight,
preterm birth, intra-uterine growth retardation and their
rdationshipsto child survivd, hedth, gowth and later
morbidity/mortdity

Professor Michad Kramer, M cGill University, Canada

Background and overall framework for project (pre-circulated)
Professor Michad Kramer

Terms of reference of the group and plan for the meeting
(pre-dreulated)

Framework for knowl edge gathering and andyd's
(pre-dreulated)

COFFEE

What isthenature of evidence and how can we useit?
Presentation by Dr Caherine Law,

Medicd Research Coundl (MRC), UK

Gengd discussion

LUNCH

What are we trying to achieve — prevention of ow birthweight
or awider improvement in fetal growth?

Presentation by Dr Caherine Law

Gengd discussion

TEA
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Wednesday, 4 December

Afternoon (cont’d.)

What determines optimal feta growth/LBW
Presentation by Professor Michad Kramer
Generd discussion

Thursday, 5 December

Morning

10h30 — 10h45

12h30 —14h00

Afternoon

15h30 — 15h45

Friday, 6 December

Morning

10h30 — 10h45

What interventions might be employed to promote fetd
growth/prevent LBW?

Presentation by Dr Andrew Prentice,

London Sthool of Hygene and Tropicd Medicine (LSHTM), UK
Generd discussion

COFFEE

How do the issues vary between different settings and popul ations?
Presentation by Dr Fernando Barros,

Centro Latino Americano de Perinatolog a (CLAP), Uruguay

Generd discussion

LUNCH

What are the possible timescales for action?

Presentation by Dr Roger Shrimpton,

Centrefor Internaiond Child Health, Instituie of Child Hedth (ICH),
UK

Generd discussion

TEA

Review first 2 days andplan for find day

Condusions on main issues
Ageeingthe saentific framework, and planningfor its completion

COFFEE

Recommendations for action
Next steps

CLOSURE
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Knowledge gathering and analysis: Framework

Introduction

Theam of this phaseisto gather evidence which will answer questions nesded to informthe
devdopment of astraeyy i.e to action. Thefirst quesion to be addressed istheam of the
strategy . Should this to betoprevent low birthweight as currently defined, to prevent reduced
gowth using some other definition, or to defineand try topromote an gotimd levd of fetd
gowth? (M uch of theavailable literaure will focus on low birthweght (LBW) <2500
gams.) Theframework bedow usestheterms “ gptimd fetd growth” and “ low birthweight or
LBW’ toinduded | these options. Theinfluence of duration of gestation should be
considered in reation to each question.

Background

Definition of problem, induding consider ation of wha we mean by theterms size (end
weight) and growth, and the part gestationplaysin these

Szeof problem, includingissues of dataqudity and availability

Variaion by country/regon, population, seting

Questions to be asked

What are we trying to achieve for fetal growth?
What gowthistoo little (and dso too much)?Is there evidencefor thresholds or particular
shepes of thefetd growth distribution?
Wha aewetryingto achievefromoptimd fetd growth/prevention of LBW:
lewhat outcomes aewetryingto influence?
mortdity/longevity/burden of diseese
hedth rdated quality of life
non-hedth rdaed quality of life
devdopmentd status
significant health rdated behaviours
and when do those outcomes occur?
immediatdy and ininfancy
in childhood
in adolescence
in adulthood
How isfetd gowth best measured - by dtaned sizeat birth, by body proportions or
composition, by thetrgectory of fetd growth?
Is optimd gowth/LBW the samefor dl populaions, or doesit differ by genetic background,
gender, settingor culture?
What is the contribution of gestation to gptimd fetd growth/LBW? (See atached tebleas an

example)
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What determines optimal feta growth/LBW?
Focusing on modifigble factors (and how modifigbl €).

Page 2

Gendics Nutritiond Mdend Sze Disesses Pregnancy Mdend Environment
and complications | lifestyle
characteristics
Genelicsfactors | limingof thedfed: Utaine [nfecfionsof | Edampsa SMoking High altitude
and gene During pregnancy cgpacity public hedth | Pregnancy Alcohol Pollution
environment In adolescence (and before | M ultiplebirths | importance infection inteke Socio-
interactions pregnancy) Parity - mdaia Pretermbirth €conomic
Paernd size Childhood Birth gpacing - anaemia fectors
Sex - praein and energy - syphilis
- micronutrients - rubdla
- famine - other?
Inter-generaiond issues
SHting
Severe, moderaeor no
malnutrition on pgpulation
basis

Wha isthe size of these assodaions (in rdaive and absolute terms)? s there informetion, which will allow ther contribution to be cacul aed?
What heterogeneity is there?
Does the evidence suggest causdity ?
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Interventions
What interventions are known to promote gptimd fetad growth/prevent LBW?
Nutritiona
Hedth care
Hedth rdaed behaviour
Infection control
(Do we nead to indude post-natd interventions?)
How much difference will they meke (in rdaive and asolute terms)?
What is the cost-effectiveness of each intervention?
Areinterventions acogpted and vaued by mothers/parents?

Cross cutting themes

Severd issues cut across the questions above. They indude

e Theinfluence of the settings in which peoplelive, the population group fromwhich they
come, and other characteristics that they have

e Thedifferent timescdes and pointsin thelife coursewhen fetd growth may be
influenced, interventions gpplied, and over which astraegy might operae.

e Thenaureof theevidence, its methodology and aval &bility, and theimportance of the
ggps intheevidencein presentingabarrier to astraiey ¢ gpproach.

Further detalls are given under each headingbdow

Settings/populations

Is optimd growth/ ameaningful definition of LBW the same in dl settings and for dl
populaions? Arethese different, for example, for boys rather than grls, by raceor by seting
eg indeveloping countries versus thosein transition? From this, are universd fetd growth
curves useful/gppraopriate?

What is the bdance of rdative and atributablerisk for the determinants in different
populaions/settings?

What isthe merit and vaue of different interventions in different settings?

What views do mothers/parents/ advocaes have on these interventions and the vaues of
different outcomes, and how do thesevary by settingand population?

Timescales

Wha action could be taken now, duringthis generaion (20 years), inthelong-term (50 years
l.e 2-3 generaions)?

Wha arethe secular trends infetd growth, its determinants, and the outcomes we aretrying
to influence?

When do wewant to act in the lifecourse, before conoegption, during pregnancy, during
infancy and childhood, duringadol escence, during adult life (exduding peri-conceptudly)?
When do mothers/babi es want to regp the benefits: immedi atdy, during childhood, in adult
life?

What isthenature of theevidence and how can we useit?

What arethe different types of evidence and wha can they tdl us?

Wha arethe methodologcd issues?

How can we best consider al consequences of action, indudingthe possibility of doing
harm?

What arethe gaps in the evidence and how can they befilled?



