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The WHO Multicentre Growth Reference Study(MGRS)

'Sampriti Debnath

Abstract The World Health Organization (WHO) MulticemtGrowth Reference Study
(MGRS) (1997-2003) was a community-based, multintgu project in collaboration with other
institutions to formulate new growth referenéas infants and young children. This study
was a combination of a longitudinal study and asreectional study. The subjects had favoura-
ble socio-economic conditions to grow with low niitpi Other inclusion criteria were absence
of health or environmental constraints on growtbsemce of maternal smoking and breast fed
children and adherence to the feeding recommendatly MGRS. Data was collected from
8,500 children from Brazil, Ghana, India, Norwayn@n and the United States of America. This
study has published the standards which describehlealthy children should grow under optim-
al health and environmental condition. The grosfiarts formulated by the MGRS study are
also known as WHO growth charts. The standardsutated by this study which are applicable
to all the children worldwide irrespective of ettity, feeding practices and environmental diver-
sity.

Keywords Anthropometry, nutrition, growth charts, growtfarence, growth standard, MGRS,
WHO.

Introduction

Growth references is a valuable tool for assgs$ia general well-being of individuals, child-
ren, communities in which they live and for trackiprogress in reaching a range of health
and other, broader goals related to socialitegde Onis et al., 2004). It is also used as a
common basis for purposes of comparison of groW¥Q Working Group on Infant Growth,
1995). According to Cameron (2002), a growth rafeecis essentially a database defining the
statistical distribution of one or more measuresipé or growth, indexed by sex, age and/or oth-
er factors.

According to the World Health Organization (WHQ)etgrowth references formulated by NCHS
(1977) and CDC (2000) did not represent the edrigiaood growth adequately because of some
methodological problems later observed in thesereferences. Hence, formulation of new ref-
erences became necessary. The use of a growthasfaisdmore convenient than the use of a
convenient scale for comparison. The growth stahdaplies a norm or desirable target and the
basic concept of a standard is that environmentahgeeater effect on early childhood growth
than genetics. Therefore, the growth pattern ofngoghildren reared in optimal conditions
should represent a standard (Duggan, 2010).

The WHO, in collaboration with a number of tingions worldwide, subsequently conducted
a community-based, multi country study and depetl new growth references for infants
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and young children. This is called the WHO MultitenGrowth Reference Study (MGRS) be-
tween 1997 and 2003. The MGRS formulated a grotethdsrd for infants and children of less
than 5 years of age. When the necessary aim oy & to assess the nutritional well-being as a
key outcome then it is necessary that numerousiqibgical processes must proceed normally
and many needs must be fulfilled in foetal life adldhood if growth is to proceed normally.
Therefore, to formulate a universally applicablevgth reference these basic facts must be ful-
filled by the reference population. These were ttaikéo consideration in the MGRS. The MGRS
considered the fact that all children grow veryikirty for the first 5 years of life if their physi
ologic needs are met and the environments suppeirt healthy development and nearly all inte-
rethnic variability is probably a result of envirnantal affect.

Necessity of Developing the MGRS References

»  There were many limitations of the earlier NCHS/Wkference that was being used.

»  Childhood obesity was increasing globally and totoa the problem new references be-
came necessary.

e WHO Department of Nutrition Working Group in 1994ted a number of technical
problems in the earlier NCHS/WHO international gttoweference and concluded that
these problems were sufficient to result in potdiytiharmful decisions in the nutritional
management of individual infants and inaccurateufaijpn-based assessments (de Onis
et al., 2004).

e  Statistical techniques used in NCHS/WHO have saméedd features and it became
necessary to improve them.

Goal of WHO MGRS

The goal of MGRS was to provide an appropriate gioreference for the infant and young
children growing in different regions around therldoThe MGRS was designed to provide data
that describe tfow children should grow on average, in all coussti when properly fed and
cared for rather than merely describing how thegwrat a particular time and platdWHO
Multicentre Growth Reference Study Group, 2006)s™as done by including in the selection
criteria of the study specific behaviours that evesistent with current health promotion recom-
mendations (e.g., breast-feeding norms, standadigisic care, and non-smoking requirements)
(Garza and de Onis, 2004).

The Unique Features oMGRS

1. In MGRS only healthy children living under conditmlikely to favour the achievement
of their full genetic growth potential were selatte

2. The study reduced the impact of environmental tanaon growth by selecting the
healthy and privileged population.

3. Mothers of the children selected were breastfeettiian infants and not smoking.

4. The study included children with ethnic and envinemtal diversity from a number of
countries around the world (Brazil, Ghana, Indiarwhy, Oman and the U.S.).

5. The study has established the breast-fed childleasdrmative model for growth and de-
velopment and identified breast-feeding as theoigichl norm.

6. The new MGRS standards included the scales fomsiin motor developmental mile-
stones which were absent in the earlier internaticeferences.
The main hypothesis for developing the MGRS was #i young children have the po-
tential to grow similarly, regardless of their athgroup or place of birth, if they are in a
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healthy environment and receive adequate nutrifidris hypothesis was subsequently
confirmed.

Data Collection in MGRS
The primary growth data and related informationenesllected from 8,500 children from widely
different ethnic backgrounds and cultural settinfse data was collected from Brazil, Ghana,
India, Norway, Oman and the United States of Angedaring the period from July 1997 to No-
vember 2003. The study included longitudinal folaw of infants and young children (from zero
to 24 months) and a cross-sectional survey invgleiildren aged 18 to 71 months. The longitu-
dinal study from birth to 2 years was with optinmaflant-care practices (non-smoking mothers
exclusively breast-feeding) and ongoing contact supgport. The data collected on children aged
18 to 71 months were (in four of the six countrieayed on single measurements and the tech-
nical methodology employed for sampling, anthropwwynand analysis was ‘state-of-the-art’ and
the database represents a ‘standard’ (Duggan, 200y the children of mothers who complied
with the MGRS feeding and with no-smoking criteware included in the growth standards’
sample (WHO MGRS GROUP).
The conditions for the selection of the referencpypation

e The study populations lived under socio-economiw@gons favourable to growth

«  Low mobility of the population

. Greater than 20 per cent of mothers were pragtisinast-feeding

e Growth was not environmentally constrained

e Socio-economic conditions were favourable to growth

*  Low altitude of the residing area of the population

«  Minimum of 20 per cent of the mothers were willizugd able to follow specified infant

feeding recommendations

«  Existence of breast-feeding support system

«  Local presence of qualified collaborative instibuis

» Rate of hospital deliveries

«  Sufficient number of eligible births

e Overall high parental education

Use of Anthropometry in MGRS

Anthropometry is a diagnostic tool for grading maitition (undernutrition and overnutrition). It
has a long and honourable pedigree and it dates @omez’ demonstration of the correlation
between severity of weight-for-age and risk of Hgg@omez et al., 1956; Duggan, 2010). It is a
simple tool to assess nutritional status in indigld and communities. The anthropometric para-
meters used in MGRS to construct the growth refaremere height, weight, arm circumference,
head circumference, triceps skinfold and subscagkiafold.

Data from India

The city of New Delhi, India was the Asian collecticenter of the WHO MGRS. A total of 58
affluent neighbourhoods in South Delhi were selbcd least one parent with 17 or more years
of education of the selected child was the basiter@n which is the key for unconstrained
growth of the child. The study started on JanuaBg0 and was completed towards the end of
2003. Over a period of 18 months a total of 114 BBuseholds were visited. To identify preg-
nant women whose new-borns were likely to be digibr the longitudinal study were identified
by a door to door survey conducted in the 58 seteaeighbourhoods. For the cross sectional
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study of children aged between 18 to 71 months ke identified by this survey for the inclu-

sion in the MGRS cross-sectional component. Antbmagtry and motor development sessions
were conducted regularly. Standardization sessanthie new-borns were conducted in All India
Institute of Medical Sciences (Bhandari et al., 4200

Standards Obtained from MGRS

Before the MGRS, there were international referereailable only for attained length/height-

for-age, weight-for-age and weight-for-length/he¢ighhe MGRS protocol was designed to ap-
proximate standards for these and several othainatt anthropometric measurements: body
mass index (BMI)-for-age, mid-upper-arm circumferetior-age, head circumference-for-age,
triceps skinfold-for-age and subscapular skinfaddge. Additionally, velocity references were

available for a number of growth parameters becafiiee longitudinal component of the MGRS

(Garza and de Onis, 2004).

Difference from other International Growth Referems

The reference population in MGRS consist of pgréiots from multiple countries with the varia-
tion in ethnicity and environmental situations. ildelthe NCHS/WHO international reference
which was based solely on US children who as isfardre predominantly formula-fed. In case
of MGRS only the breast fed children with non-snmgkinothers were taken into consideration.
The study has explicitly identified breastfeeding the biological norm and established the
breastfed child as the normative model for growtti development. Therefore, the differences in
the 2006 growth pattern from the previous refergiocechildren of less than 5 years are attri-
buted to differences in infant feeding (Duggan,@0The MGRS has given the standards rather
than a reference.

Differences between Growth Patterns in the New W&@96 and Previous Nchs/Who Studies
After the publication of the new WHO standard ir0@0differences have been reported in the
median trajectories (growth curves) for height amilght for the age groups under study and the
1983 data set. These differences were attributéldetaifferences in infant feeding practices be-
tween the two cohorts (de Onis et al. 2006; Duggai0). Moreover, the growth patterns in the
multi-country study would differ from the US bassaimple and these can be summarised as: ac-
cording to the growth curves of WHO 2006, the esislely breast fed boy would be taller and
heavier than the formula fed boy in NCHS/WHO durihg first 1month to 6 months, but after-
wards until he reaches 5 years he would be ligiizn the NCHS/WHO reference counterpart.
The WHO 2006 growth curves also showed that thedtightly shorter than NCHS/WHO refer-
ence boy in late infancy overtook the NCHS/WHO reffiee boy during the second year and after
that remains slightly taller and less bulky (Dugga@10). Another important difference in the
growth patterns of these two are the spread ofegaln the data sets and it is narrower both for
height and weight in the new study (WHO MGRS 2006).

Limitations of MGRS

In MGRS the study was limited to the children ofazto 5 years of age group therefore the stan-
dards established from this study published as Vgr/th standards (2006) is not applicable for
the children of higher age groups. Thereafter i6720/HO published a new data set for children
of 5 years to 19 years.
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Conclusion

The MGRS was an ambitious undertaking and the gestizblished on initiation of the study
have been achieved successfully. The MGRS is unigtieat it was purposely designed to pro-
duce a standard rather than a reference. The Wid€@schre growth standards that describe how
healthy children should grow under optimal enviremtal and health conditions. Use of the 2006
WHO international growth standard for the assessmfgrowth among all children aged less
than 24 months, regardless of type of feeding edifeg practices, is recommended by WHO.
When using the WHO growth charts, values of 2 steshdleviations above and below the me-
dian, or the 28 and 97.7 per centiles (labelled as the 2nd and §8r centiles on the growth
charts), are recommended for identification ofdigih whose growth might be indicative of ad-
verse health conditions are recommended for ideatibn of children whose growth might be
indicative of adverse health conditions. Growthchildren, less than 5 years was recorded in
MGRS and involved children from six countries. TMERS therefore constitute a growth stan-
dard.
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