DEVELOPMENT OF A STRATEGY TOWARDS
PROMOTING OPTIMAL FETAL GROWTH

Rationale

Theprevalence of low birth weight isedimaed to be 15% world wide with a range of 3.3-
38% and occurs mogly in developing countries. It isamultifaceted public health problem.
Low hirth weight isamajor determinant of mortality, morbidity and disability in neonates,
infancy and child hood and has longterm impac on health outcomesin adult life. Low birth
weight resultsin substantial codstothehealth secor and imposes a significant burden on the
society asawhole. Maternal sze and lifestyle also deteminethesize of thebaby a birth. At
present it isunclear if the problem isLBW per seor other indicators of fetal growth, and the
“optimal size” for a baby is ill being discussed.

Although maernal nutrition and low birth weight arerecognised as crucially important WHO
does not have a comprehensive strategy to addressthisissue. Wethereore proposeto
develop a WHO gtraegy that will address thosetwo problems with the following objecives:

1. To review current knowledge in order to determinemajor risk factors andto develop
approaches on how to prevent LBW

2. I dentify cod- efedive interventions for short-term benefitson pregnancy oucomes
and adionsfor longer-teem benditsfor the next generaion.

3. Propose WHO strategy for improving birth weight and maernal nurition.

Three major gepsproposed towards development of the grategy and activitiesto be planned
accordingly ae:

1. Knowledge gathering and analysis of thesgnificanceof szea birth for survival,
growth , development and health in adult life and effective interventions

2. Formation of draft draegy, development and testing with Regional and country
collaboraion

3. Srategy approval and implemeantation

Process

An expert consultation will be organized into 2003 help WHO identify prioritiesand
directionstowards the development of the WHO drategy based on the analysis of the
available knowledge. The consultation will review therecommendations andthe evidenceon
which they arebased and advise WHO on the graegy.

Based on therecommendations of the expert consultation WHO secretaria will draft a
sraegy, discussit with the Regional and country offices, and partnersthrough arange of
activities (2004)

The graegy will be submitted to World Health Assembly for adoption in 2005.

In 2003 the adtivities will focus on preparing background papersfor the expert consultaion
and organizingthe consultaion.



Knowl edge gathering and analys s framework

Introdudion
The aim of thisphaseisto gahe evidence which will answer questionsneeded to inform the

development of adraegy i.e.to adion. Thefird question to be addressed isthe aim of the
sraegy. Should thisto beto prevent low birthweight as currently defined, to prevent reduced
growth using someother definition, or to defineandtry to promote an optimal level of fetal
growth?(Much of the available literaure will focus on low birthweight (LBW) <2500 grams.)
The framework below usestheterms*optimal fetal growth” and*“ low birthweight or LBW”
toinclude all theseoptions. T heinfluence of duraion of gestaion should be conddered in
relationto each question.

The roleof maemal nutrition for this aritical timeof her lifefor her own health is currently
not asubject of thispart of the project.

Background
Definition of problem, including consideration of what we mean by theterms size (and

weight) and growth, andthepart gestaion playsin these.
Sze of problem, including issues of data quality and availability
Variation by country/region, populaion, seting

Questions to be asked

What are we trying to achiewve for fetal growth?
Wha growthistoo little (and also too much)?Isthere evidence forthresholds or paticular

shapes of the fetal growth distribution?
What are wetryingto achieve from optimal fetal growth/prevention of LBW:
ie what outcomes are we trying to influence?
mortality/longevity/burden of disease
hedth relaed quality of life
non-hedlth relaed quality of life
developmental daus
significant health relaed behaviours
and when do those outcomesoccur?
immediately and in infancy
in childhood
in adolescence
in adulthood
How isfetal growth best measured - by atained size a hirth, by body proportions or
composition, by thetrajectory of fetal growth?
Isoptimal growth/LBW the same for all populaions, or doesit differ by genetic background,
gender, setting or culture?
Wha isthe contribution of gestaion to optimal fetal growth/LBW?

Interventions
Wha interventions are known to promote optimal fetal growth/prevent LBW?

Nutritional
Health care
Health relaed behaviour
Infection control
(Do we needtoinclude postnatal interventions?)
How much difference will they make(inreldiveand absoluteterms)?



What isthe cogt-effediveness of each intervention?
Areinteventions accepted and valued by mothe g/parets?

Cross autting themes
Several issues cut acrossthequestions above. T hey include;

¢ Theinfluenceof the sdtingsin which people live, the populaion group from which they
come, andother chaaderigicsthat they have

e Thediffeaent time scales and pointsinthe life-course when fetal growth may be
influenced, interventions goplied, and over which a strategy might operae

e Thenaure of the evidence, itsmehodology and availahility, andthe importanceofthe
gapsintheevidence in presatting a barrier to a drategic goproach.

e Wha isthe sizeof these associaions (in relaiveand absoluteterms)?1sthere
information, which will allow their contribution to be calculaed? Wha he erogeneity is
there?

e Doestheevidencesuggest causality?

Further details are given under each heading below

Setti ngs/popul ati ons

Isoptimal growth/ ameaningful definition of LBW thesame in all sdtingsand for all
populaions? Arethese different, for example, for boys rather than girls, by raceor by sdting
€.g. in developing countriesversus thosein trangition? From this, are universal fetal growth
curves useful/appropriae?

Wha isthe balance of relaive and atributable risk for the determinantsin different
populaiong/settings?

Wha isthemerit and value of different interventionsin different setings?

Wha views do mothers/parents advocaeshaveon these interventions andthevalues of
different outcomes, andhow do thesevary by sdting and populaion?

Time-scales
What action could be taken now, during this generation (20 years), inthe longterm (50 years

i.e. 2-3 generaions)?

Wha arethe secular trendsin fetal growth, its deerminants, andthe oucomes we aretrying
toinfluence?

When do we want to ad in the life-course, before conception, during pregnancy, during
infancy and childhood, during adolescence, during adult life (excluding peri-conceptually)?
When do motherg/babies want to regp the benefits: immediately, during childhood, in adult
life?

What is the nature of the eM dence and how can we use it?
What arethe different types of evidenceand what canthey tell us?

Wha arethe mehodological issues?

How can we best consider all consequences of adtion, including the possibility of doing
harm?

Wheat arethe gapsin the evidence and how can they be filled?

Conclusons
Can we answer these questions?

Where arethe gaps in knowledge?

Should these gaps be filled before intervettions cantake place? If so, how?

What interventions can be recommended, with what certainty, in what sdtings and to whom?
How can these interventions be implement ed?

A group of expertsasssted WHO preparing for the consultaion. At the prepaa@ory meeting
in 2002 the group summarized current knowledge, identified gaps and formulaedtechnical



recommendation for the secretariat on thenext geps. (Ref. Thereport of the meeting).
Sysemaic analyss of available informaion in the above areasis needed in orderto develop
the strategy. Expertswill be asked to prepare background papersinthepriority areasandto
quantify if possble the dfedsof interventions. Cost analysiswill be based on thefindings of
the reviews.

Review titles

1. Nutrition

An extensive review and summary of the effectsof dietary behaviour, macro- and
micronutrient deficienciesbeforeand during pregnancyisrequired. Thisreview should
answer the following questions:

e How and to what extent do these deficiencies affect fetal growth (weight, length, head
circumference and other, if known)? Do they produce prematurity or lUGR?

How doesmaternal body composition pre-conception affect fetal growth?

Are these mechanigns setting-dependent?

How can these deficiencies beremediad in order to improve fetal growth in the short
term? (Are there studies that have tried to achieve this?)

Are these effects clearly quantifiable?

What are the resultsof large-scale public health nutritional interventions?

Has a negative impact of such grategies been described?

Are the drategies for improvement viable?

2. Fetal programming

A review of fetal programming of childhood and adult dissasesisrequired. Thisreview
should include assessment of the evidence on the relationship between maternal body size and
fetal growth and answer the following questions:

e How certainisthe effect of programming on later disease or risk factors for disease?
Which outcomesisit most certain for?
What isthe order of magnitude of these effects?
How would a reduction of the programming effect impact on risk of later disease/risk
factor (a quantified risk assessment)? What are the risks and benefits or shifting the birth
weight digtribution in different settings?
What would be the time scale for expecting an improvement (results of the hift)?
Are any of these above issues setting-specific?

3. Fetal and infant growth curves
Thisreview isto summarise the following issues.

e \Whatis“normal” or “optimal” fetal growth and size during pregnancy and at birth for
the important outcomes (mortality, morbidity, disability, adulthood diseases)? Istherea
“universal” sizethat “fitsall” irrespective of setting?

Are theredifferent growth curves for public health and individual perspectives?

e \\hat are thegedational agedigtribution of lowbirthweight and the incidence of preterm
birth by setting? Of particular interest would be thedistribution among populationsliving
in favourable environmental circumstances in developing countries,



e Examination of temporal trends (including intergenerational) in fetal growth and
gedational duration in countries that have undergonemajor economic growth in the
recent past (eg. Japan, Singapore, Thailand). Whose growth neads to be improved first —
themother’ s or the baby’' s? To which extent are gainsin outcomes achievable and over
which time scale can they occur? Conversely, adverse effectsof short-term economic
decline should also be studied.

4. Factors affecting fetal growth

Thisreview should focuson all potential factors (environmental, behavioural, diseases etc) in
themother, which may affect fetal growth. This should include population-level factors, such
as societal factors that impact on individual women. Such “ upstream” factors should include
poverty, maternal education, and early adolescent pregnancy. Thereview should answer the
following questions.

Which factors are relevant and modifiable?

To which extent do they operate (quantification)?

What is the evidencethat a modification of these factors resultsin improved fetal growth?
What are potential viable interventions? Recommendations should be action orientated,
report on codts, explore feasbility and timescales.

General issues

a) Reviews should concentrate on summarising and appraising what is currently knownin
this aea and how this information could be used to shgpe recommendationsfor action
now. Recommendations on further research and deata oollection to improve currently
available dataareonly a second-level priority.

b) Based on the evidence examined, reviewers should assess the time scale of
implementaion of recommendations.

C) Reviewers should summarise any issues tha may preveat the development of a
strategy atthepresent timeand are askedto propose abrief research agendato
remedy this.



Table 1. What determinesoptimal fetal growth/LBW ?
Focusing on modifiable factors (and how modifiable).

severe, moderate or no
mad nutrition on populaion basis

Genetics Nutritiond Maternd size and Disesses Pregnancy Maternd Environment
characteristics complications lifestyle

Genetics factors and gene | Timing of the effect: Uterine cgpacity Infections of Edampsia Smoking High dtitude
environment interactions | During pregnancy Multiple births public hedth Pregnancy Alcohol inteke | Pollution
Paternd size In adol escence (and before Paity importance: infection Soci o-economic
Sex pregnancy) Birth spacing -mdaia Preterm birth factors

Childhood - anaemia

- protein and energy - syphilis

- micronutrients - rubdla

- famine - other?

Inter-generationd issues

Setting:




