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The WHO Multicentre Growth Reference Study
(MGRS) was undertaken ..... to

generate new growth curves for

assessing the growth and(development of

infants and young children ......
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The WHO Multicentre Growth Reference Study
(MGRS) was undertaken between 1997 and 2003 to
generate new growth curves for assessing the

growth and development of infants and young

children(around the world.
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he MGRS collected primary growth data and related information from
pproximately 8500 children from widely different ethnic backgrounds
nd cultural settings (Brazil, Ghana, India, Norway, Oman and the USA
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The WHO Multicentre Growth Reference
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The new growth curves are expected
to provide a single international
standard that represents the best
description of physiological growth
for all children from birth to five
vears of age and to establish the
breastfed infant as the normative
model for growth and development.



Rationale Tor developing a hew Interhational growth
reference

Cutberto Garza and Mercedes de Onis, for the WHO Multicentre Growth Reference
Study Group

The selection of breastfed infants as the foundation
of new standards also contributes significantly to
advocacy in support of current international infant
feeding policies |32, 33| and will be much more
supportive of lactation management protocols than
1s the current international reference. The lack of
congruence between the feeding histories of infants who
contributed to the current international reference and
nternational feeding recommendations unnecessarily
sent inconsistent, and potentially contusing, messages.
[dentifying the breastfed infant as the standard

provides a goal for manufacturers of infant formula to
attain and for national and international regulators to
consider in approval processes as new formulations are
brought to market.
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TABLE 1. Checklist for the assessment and selection of study sites

Primary criteria

Secondary criteria

Socioeconomic stais thae does not constrain growth (ie,
epidemiological data showing low infane mortality vate and
< 5% prevalence of stunding, wasiing and underwelght ar
12-23 months of age)

Description of socioeconomic characteristics of study
subpopulation

Infant mortality rate in subpopulation

Rates of stunting, wasting, and underweight in subpopu-
lation

Estimated size of subpopulation

Water sources in subpopulation (% with access to safe
drinking water)
Low altftude (< 1,500 m)
Low mobiliey of the warget population to allow two-year
follow-up of children
Follow-up rates in previous longitudinal studies
Census information on out-migration rates
Minimum of 20% of mothers willing o follow feeding
recom mendations
Percentage of mothers in subpopulation who breastfeed
for 12 months or more

Percentage of mothers in subpopulation who breastfeed
exclusively for 4 months or more

If these rates are not sufficient, evidence that they could
be increased by the study teamn

Existence of breastfecaing support system
Existence of Baby-Friendly Hospitals
Description of hospital practices
Existence of breastfeeding support groups
Presence of experienced lactation consultants
Proportion of working mothers and length of maternity

leave

Local presence of qualified collaborative instirutions
Mumber and qualifications of scientists who will be

involved in the study
List of publications of the above scientists
Deescription of previous research projects in relevant areas
Availability of research assistants, interviewers, and data
clerks
Links with other national and international institutes
Computing facilities

[P PP R S oy [ -

Rate of hospital deliveries. If home births are frequent, local
teams need to prove that obraining reliable anthropomerric
measires soon after birdh s feasibile and thar the procedure
for identifving newborns in the community does not result
in selection biases

Sufficient number of eligible births to enroll 300 newborns in
12-month period (at least 78 eligible births per week)
Estimate of the rate of exclusions due to low

socioeconomic stats, smoking mothers, twins,
preterms, etc.
Estimated number of monthly births after exclusions

Mean birshweight in study subpopulation

Maternal hedght in study subpopulation

Complementary feeding in ssidy subpopulation
Energy density of complementary foods
Use of micronutrient supplements ( e.g., iron, iodized

salt)

Health-relared behaviors in study subipopulation
Immunization rates
Pediatric monitoring routines

Environmental hazords
Rate of diarrheal diseases
Presence of significant nonmicrabiological

contamination (e.g., exposure to radiation or toxic
substances)

Feasibility of implementing the study protocol
Sample size caloulations
Mumber of hospitals to be surveyed
Degree of collaboration from hospitals
Size of peographic area for home visits
Transportation facilities
Location of study headquarters
Diata entry and management
Estimated costs of study (interviewers, transportation,

supervision, lactation support)
Rate of refusals among subpopulation in previous studies

Geograp hic distribution
Existence of other candidate sites in the same

geographic—ethnic unit

Fundability
Budget for four-year period
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TABLE 2. Eligibility criteria for individual mothers and
children

No health, environmental or economic constraints on
growth

Term birth: gestational age = 37 completed weeks
(259 days) and < 42 completed weeks (294 days)

Single birth
Absence of significant morbidity
Nonsmoking mother (before and after delivery)




- Mother willing to follow feeding recommendations
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TABLE 2. Eligibility criteria for individual mothers and
children

No health, environmental or economic constraints on
growth

Term birth: gestational age = 37 completed weeks
(259 days) and < 42 completed weeks (294 days)

Single birth
Absence of significant morbidity
Nonsmoking mother (before and after delivery)
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MGRS feeding recommendations :

-exclusive or predominant breastfeeding for at least
4 mo

- introduction of complementary foods by 6 mo of
age

-continued partial breastfeeding to at least 12 mo
of age



The WHO Multicentre Growth
Reference Study (MGRS)

Briefly, the MGRS combined a longitudinal component from birth
to 24 mo with a cross-sectional component of children aged 18/71
mo.

In the longitudinal component, mothers and newborns were
screened an enrolled at birth and visited at home a total of 21 times
on weeks 1, 2, 4 and 6; monthly from 2/12 mo; and bimonthly in
the second year.

In the cross-sectional component, children aged 18/71 mo were
measured once, except in the two sites (Brazil and the USA) that
used a mixed-longitudinal design in which some children were
measured two or three times at 3-mo intervals. Both recumbent
length and standing height were measured for all children

aged 18/30 mo.
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Rationale Tor developing a hew Interhational growth
reference

Cutberto Garza and Mercedes de Onis, for the WHO Multicentre Growth Reference
Study Group

By including an international sampling frame, the
design recognizes the solid evidence that all children
SrOwW Very mmldth for the first tive vears of lite when
their phnmlwm needs are met and their environments

‘ support healthy development; nearly all interethnic

variability is probably a result of environmental assaults
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Figure 1. Mean length (cm) from birth through 2 v for each of the six sites.
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Rationale Tor developing a hew Interhational growth
reference

Cutberto Garza and Mercedes de Onis, for the WHO Multicentre Growth Reference
Study Group

Thus, although
normal growth 1s a necessary enabler of the full
complement of functional capacities associated with
health, it alone does not assure their attainment. Other
resources and conditions, such as educational and
physical stimulation within the home, must be acces-
sible to ensure that broader developmental milestones

I are achieved. This was the basic rationale for the inclu-

sion of motor development assessments in the MGRS.
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The WHO Multicentre Growth Rererence Study
(MGRS)

WHO Multicentre Growth Reference Study Group. WHO Motor Development Study: Windows of

achievement for six gross motor development milestones.
Acta Paediatrica Supplement 2006;450:86-95.

Sitting without support

Percentile Days (95% C.1.) Months' (95% C.L.)
1™ [15 (112, 118) 3.8 (3.7,3.9)
3" 125 (123, 128) 4.1  (4.0,4.2)
5t 131 (128, 134) 43 (4.2,4.4)
10" 140 (138, 143) 4.6 (4.5,4.7)
25" 158 (155,160) 52  (5.1,5.3)
50" 179 (177, 181) 59 (5.8, 6.0)
75" 204 (201, 207) 6.7 (6.6, 6.8)
90" 229 (225, 233) 7.5 (7.4,7.6)
95" 245 (240, 250) 80 (7.9,8.2)
97" 256 (251, 262) 8.4 (8.2, 8.0)
99" 279 (272, 286) 92 (8.9,9.4)

Mean (SD) 182 (35) 6.0 (1.1)
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Standing with assistance

Percentile Days (95% C.1.) Months' (95% C.L.)
1™ 147 (144, 151) 4.8 (4.7,5.0)
3" 160 (156, 163) 52 (5.1,5.4)
5" 167 (164, 170) 55 (5.4,5.6)
10" 178 (175, 182) 59 (5.8,6.0)
25" 200 (197, 203) 6.6 (6.5,6.7)
50" 226 (223, 229) 74 (7.3,7.5)
75" 256 (253, 260) 8.4 (8.3,8.5)
90" 287 (282, 292) 94 (9.3,9.6)
95" 307 (301, 313) 10.1 (9.9, 10.3)
97" 320 (314, 327) 10.5 (10.3,10.7)
99" 348 (339, 356) 11.4 (11.1,11.7)

Mean (SD) 230 (43) 7.6 (1.4)
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Hands-and-knees crawling

Percentile Days (95% C.1.) Months' (95% C.L.)
1™ 157 (152, 162) 52  (5.0,5.3)
3" 177 (172, 181) 5.8 (5.7,5.9)
st 187 (183, 191) 6.1 (6.0,6.3)
1" 202 (198, 206) 6.6 (6.5,6.8)
25" 226 (223,229) 74  (7.3,7.5)
50" 254 (250, 257) 83 (8.2,8.4)
75" 284 (280, 289) 9.3 (9.2,9.5)
90" 319 (313, 32)5) 10.5 (10.3,10.7)
95" 345 (337,352) 1.3 (11.1,11.6)
97" 364 (355,373) 12.0 (11.7,12.3)
99" 409 (397, 422) 13.5 (13.0,13.9)

Mean (SD) 259 (51) 8.5 (1.7)
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Walking with assistance

Percentile Days (95% C.I.) Months' (95% C.1.)
1™ 181 (176, 186) 59 (5.8,6.1)
3" 200 (196, 205) 6.6 (6.4,6.7)
5" 210 (206, 214) 6.9 (6.8,7.0)
10" 225 (222, 229) 74  (7.3,7.5)
25" 249 (246, 252) 8.2 (8.1,8.3)
50" 275 (272, 278) 9.0 (8.9,9.1)
75" 304 (300, 308) 10.0 (9.9,10.1)
90" 336 (331, 341) 1.0 (10.9,11.2)
95" 360 (353, 367) [1.8 (11.6,12.0)
97" 378 (370, 386) 124 (12.1,12.7)
99" 418 (407, 429) 13.7 (13.4,14.1)

Mean (SD) 279 (45) 9.2 (1.5)
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Percentile

1 st
3rd
SIh
101}1
251}1
50"
751}1

Mean (SD)

Standing alone

Days (95% C.I.)

211
235
248
266
296
330
367
408
438
461
514

334

(205, 217)
(230, 241)
(243, 253)
(262, 271)
(292, 300)
(326, 333)
(362, 371)
(401, 415)
(429, 447)
(451, 472)
(500, 529)

(57)

6.9
7.7
8.1
8.8
9.7
10.8
12.0
13.4
14.4
15.2
16.9

Months' (95% C.1.)

(6.7,7.1)
(7.6, 7.9)
(8.0, 8.3)
(8.6, 8.9)
(9.6, 9.9)

(10.7, 11.0)

(11.9, 12.2)

(13.2, 13.6)

(14.1, 14.7)

(14.8, 15.5)

(16.4, 17.4)

11.0 (1.9)
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Walking alone
Percentile Days (95% C.1.) Months' (95% C.1.)
1™ 250 (244, 256) 8.2 (8.0,8.4)
3" 274 (269, 279) 9.0 (8.8,9.2)
5 286 (281, 291) 94 (9.2,9.6)
10" 304 (300, 309) 10.0 (9.9, 10.1)
25t 333 (330, 337) 11.0 (10.8,11.1)
50" 365 (362, 369) 12.0 (11.9,12.1)
75" 400 (395, 404) 13.1 (13.0,13.3)
90" 438 (432, 444) 14.4 (14.2, 14.6)
95" 466 (458, 474) 15.3 (15.0, 15.6)
971:’ 487 (478, 497) 16.0 (15.7,16.3)

99t 534 (521, 547) 17.6 (17.1, 18.0)
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Figure 29 Comparison of WHO with NCHS length/height-for-age z-scores for girls
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Body Mass Index (Kg/m2)
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Figure 115 Comparison of WHO with CDC 2000 BMI-for-age z-scores for boys






