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National Centre for Health Statistics (NCHS) Referace

YIsita Sinha

Abstract Growth is a kind of velocity and measures the @ftchange of size over a certain pe-
riod of time. Growth measurements are taken atlaegntervals over a specified period of time.
Growth assessment is basically a kind of comparigitim a reference normally called growth
referenc& Without such a reference, growth assessmentrbesarbitrary. Until the late 1970s,
a number of growth charts were utilized to asséds growth. In the year 1977, the National
Centre for Health Statistics (NCHS) published a setvof growth charts for children aged <18
years based on data from the Fels Longitudinal @rdstudy and nationally representative sur-
veys. The NCHS later became a part of the Centreifmase control (CDC) in the year 1987.
The NCHS growth charts consists of 14 sex spegifiovth charts and used different indicators
like weight-for-age, weight- for- length, lengthage, head circumference for age stature-for-
age and weight-for-stature. These curves represttained size, and do not describe rates of
growth as might be represented in incremental mgitadinal growth charts. It utilizes per centile
rankings to describe the relative size of a givieitdc The main advantage of NCHS reference is
that the data was based on current and high qualitwth data as well as on the most recent ad-
vances in data processing and analysis.
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Introduction

The National Centre for Health Statistics (NCHS}He United States (U.S) nation’s principle
health statistics agency, providing data to idgrdiid address health issues. Since the 1970s the
World Health Organization (WHO) has published salvegersions of growth references, recom-
mended for international use to help assess chilgrewth and nutritional status. Growth refer-
ences are one of the commonly used tools for daged® well being of groups of children and
an individual's progress in reaching a range oftheend other markers of social equity. Thus far,
there are three widely known and used versions18¥8 WHO/NCHS Growth References (for
children up to age ten), the WHO Growth Referenes children and adolescents up to age
nineteen), and the 200BHO Growth Standards (for preschool children, ur@lgears of age). In
the year 1971, the American Academy of Paediatties Maternal and Child Health Program of
the Bureau of Community Health Services and the. Bublic Health Services recommended
new growth charts based on data from the NCHS Hdatamination Surveys. This led to the
development of the NCHS Growth Charts. The NCHSw@rdCharts were released in the year
1977 and were recommended for the clinical assedsofienfants and children (Owen, 1973). .
These NCHS Growth Charts included anthropometriagueements such as weight-for height,
weight-for-age, height-for-age, and head circumfeeefor-age. The NCHS reference is cur-
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rently used in the national programmes of about d@0ntries. Since the evaluation of child

growth trajectories and the interventions desigtetnprove child health are highly dependent
on the growth charts used, it is important to ustderd the impact of using the WHO versus the
NCHS charts on the assessment of growth and essro&imalnutrition.

Collaboration with International Organization
The NCHS collaborates with international organadi to increase the availability of interna-
tionally comparable data, track global health stat$, and improve statistical systems worldwide.
Some example of collaborations is as follows-

e World Health Organization (WHO) Collaborating Cenfor the Family of International

Classifications for North America

» The International Classification of Diseases (ICD)

* The International Classification of FunctioningsBility and Health (ICF)

» United Nations

* The Washington Group on Disability Statistics (WG)

» United Nations Children’s Fund (UNICEF)
The NCHS engages in a number of special projeotstyibuting its expertise to improve health-
related data collections. An example is the Gldlralgram for Civil Registration and Vital Statis-
tics Improvement, collaboration between NCHS ardGentre for Global Health through which
country demonstration projects in Kenya, Malawi] &orocco have been established to improve
their civil registration and vital statistics syste

Goal of NCHS Growth Charts
National Centre for Health Statistics (NCHS) growtiarts are used to assess height and weight
for individuals from birth to 18 years of age.Wdidbr height can be assessed by NCHS growth
charts. The main aim of this growth chart is toeassthe nutritional status of young infants in
United States. This growth charts have becomettrelard of care for assessing the appropriate-
ness of growth for approximately 82 million childrender the age of 20 years in U.S. This refer-
ence also show the relationship between body weightstature of prepubescent children. We
use NCHS growth reference due to certain demefitsl® data. The demerits of fels data are as
follows:

(). The Fels data came from a single longitudinal stofdinfants from 1929 to 1975.

The data was recorded mainly from formula fed, @/hiiddle-class infants.

(i).  The data was collected from infants residing inmel§ limited geographic area of
south-western Ohio. Hence it was not a nationalpresentative data.

(ii).  The data was collected at birth and 1 month, ato&tm intervals from 3 to 12
months, and at 6-month intervals from 12 to 36 menThese intervals are not ade-
quate to identify growth patterns during periodsagfid change.

(iv). The size and growth patterns of Fels infants mayadequately represent current
growth patterns of combined breast-fed and fornfiedhinfants in the U.S. popula-
tion.

(v). There is an absence of the weight-for-stature eefags for adolescents.

(vi).  The Fels infant study could not assess the groWthdividuals aged 18 years and

over.
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Characteristics of NCHS Growth Charts

The basic characteristics of the growth charts werealtered in the revised growth curves.
NCHS curve cover different indicators such as wefghage, length-for-age, weight-for-length,
and head circumference-for age. NCHS curve is pegific. Both NCHS and CDC (Centre for
disease control) curves are expected to be usedalfolJ.S. populations regardless of
race/ethnicity, parental anthropometry or infanédieg modality. It represents a “reference”
rather than a “standard,” in that it should beripteted as the actual growth of other infants @ th
U.S and not how infants optimally should grow.Thegeves represent attained size, and do not
describe rates of growth as might be representadciemental or longitudinal growth charts.
Finally, it is utilize per centile rankings to deibe the relative size of a given child. The 1977
NCHS Growth Charts consists of 14 sex-specific dghosharts. These growth charts were devel-
oped for infants aged from birth to 36 months amddhildren aged from 2 years to 18 years
(Hamill et al., 1977). The 1977 NCHS charts areliapple to boys with stature from 90 cm to
145 cm and under 11.5 years of age, and to gitls stature from 90 cm to 137 cm and under
10.0 years of age for weight-for-age. They areapgilicable for any child showing the signs of
early puberty.

The NCHS growth charts are as follows

Weigh-for-age
Birth to 36 months
2 years to 18 years

Lengtt-for-age
Birth to 36 months

Weigh-for-lengtt

Birth to 36 months
Boys (49 cm to 103 cm)
Girls (49 cm to 101 cm)

Head circumferencfor-age
Birth to 36 months

Staturefor-age
2 years to 18 years

Weigh-for-stature
Boys (90 cm to 145 cm)
Girls (90 cm to 137 cin

Sources of data of NCHS growth charts
It was only when nationally representative crosgiseal survey data became available for the

United States for most of the age range amongrehmilthat growth charts began to be developed
by the NCHS. Data from the following sources wesedito develop the NCHS Growth Charts:
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a) Data from the I National Health Examination Survey (NHES) Il (1963965) for
ages 6 years — 11 years.
b) Data from the IIf National Health Examination Survey (NHES) Ill (596 1970)
for ages 12 years — 17 years.
c) 1% National Health and Nutrition Examination Survé&§HANES) | (1971-74) for
ages 1 year — 17 years.
Since the U.S. National survey data were not abiglfor the period from birth to 1 year, the
NCHS used the national survey data available fioenangitudinal growth study of the Fels Re-
search Institute in Yellow Springs, Ohio. The NCe¢tfarts from birth to 3 years are solely based
on Fels data.

Nutrition Data
NCHS has been collecting dietary data on the WoBulation for more than 40 years. The prima-
ry data source for monitoring nutrition is the Matl Health and Nutrition Examination Survey
(NHANES), using personal interviews, standardizégsiral examination and laboratory test.
Through NHANES, NCHS obtain National representatidata on dietary intakes and beha-
viours, biomarkers of nutritional status, body meaements (such as height and weight) and body
composition. Federal agencies, researchers, edacéiealth care providers and policy makers
use these data to:

a) Assess and monitor the nutritional status of the hbpulation.

b) Identify nutrient deficiencies /excess

c) Examine the association of diet with health andake.

d) Inform nutrition programs

e) Examine the impact of nutrition policies over time.

Dietary Intake and Behaviour
The NHANES data on dietary intake are used to edénfood and nutrient intakes by the U.S.
population and by specific age, gender, race /ietinoups.

a) Most adults (about 90 per cent) consume more sodlam is recommended. In 2009-
2010, average consumption of sodium exceeded thlx@émmae daily limit (<2300 mg)
for adults 20 years and older.

b) Approximately 13 per cent of adult's total caloiitake came from added sugars in
2005-2010.

c) Almost half of the adult population (49 per cergpd a dietary supplement during 2007-
2010 compared to 42 per cent of adults in 1988-1994
Growth charts workshop

In December 1992, the NCHS sponsored thavarkshop to look into the concerns that were
raised about the 1977 NCHS Growth Charts. Sinae, ta@mumber of workshops were sponsored
by the NCHS to obtain expert input for revising #8¥7 NCHS Growth Charts. The WHO inde-
pendently also began to extensively review the asesinterpretations of growth information.
The aim of these workshops was to provide optiors recommendations that would be consi-
dered in making final decisions on how best to ssb@man growth.

Advantages of NCHS growth charts

The NCHS charts were constructed using current loeglgsurement data and exploiting the most
recent advances in data analysis and computer dladyn The NCHS data are derived either
from the Fels Research Institute or from the HeBlthmination Surveys of the National Centre
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for Health Statistics. The NCHS reference is beéeéffrom the advice offered by many inter-
ested agencies and individuals; most importantgy thenefited from the Preschool Nutrition
Survey of 1968-70. The NCHS data are based onmtuared high quality growth data as well as
on the most recent advances in data processin@ralgsis. These charts should be worthy re-
placements for the venerable Stuart-Meredith chartsch first appeared in 1946. For clinical
use, however, accurate growth charts for widespdéssEmination based on the NCHS per cen-
tiles have already been produced by the Ross Lalv@s, Columbus, Ohio. Several major re-
search and service projects, which will be fadiithby computer processing of large amounts of
anthropometric, clinical, and nutritional data iongparison with the NCHS reference data. The
widespread use of this common standard referenitdacilitate the much needed comparative
and standardized studies of populations, Both diomel and international levels. Because of the
nature and efficiency of the samples, all the NGla& provide somewhat more reliable popula-
tion estimates, and of known quality and reliabilthan are provided by the corresponding data
from the Fels Research Institute. The samplinggtiesf the Fels data is acknowledged to be lim-
ited geographically, culturally, socioeconomicaiyyd genetically. In addition, careful compari-
sons of the Fels body measurements with NCHS dhate ¢hat, although the median values are
quite similar, both the low and high outer per destare slightly restricted in the Fels data; that
is, the Fels population is slightly less heterogeisethan is the more nationally representative
NCHS sample.

Uses of NCHS data

a) Guiding National Policy:NCHS data are used to set national priorities, ldgveolicy ini-
tiatives, and track the outcomes of policy chandé® health insurance coverage in 2009
showed that 21 per cent of 18—64 year olds cugréstked health insurance coverage. Nu-
trition policy, NCHS data are used to recommend evmluate food fortification decisions,
to develop and evaluate the Dietary GuidelinesAfmericans, and to help set the recom-
mended intake levels for vitamins, minerals, arfteonutrients. Data show that, since the
1990s, intake of milk and dairy foods improved swoimat, but intake of vegetables and
whole grains declined. Environmental exposure. Eypes to lead and second-hand smoke
in women of childbearing age and in young childoentinue to decline. Cardiovascular
disease mortality. The downward trend in heart atiseand stroke death rates reflects
changes in risk factors decline in cigarette smgkiandrop in cholesterol levels, and better
control of hypertension.

b) Monitoring and Improving Health Behaviour:The NCHS data measure risk factors and
guide efforts to promote healthy lifestyles. Tolmacontrol. In 2009, about one-fifth (20.6
per cent) of adults aged 18 and over were smoRkdtisough there was no change between
2008 and 2009, smoking among U.S. adults declireed 24.7 per cent in 1997 to 20.6 per
cent in 2009. Teen births. The birth rate for Uggnagers 15-19 years fell 2 per cent in
2008, to 41.5 per 1,000, reversing a brief 2-yaardase that had halted the long-term de-
cline from 1991 to 2005. In 2006—2008, more than 40 teenagers reported having had
sex. Overweight and obesity. An estimated 34.2ceet of U.S. adults aged 20 and over
are overweight, 33.8 per cent are obese, and 5.Zgpé are extremely obese, according to
estimates for 2007-2010.

Limitations

The NCHS/WHO curves were upwardly skewed resuliim@n underestimation of obesity. In

1978, the WHO/CDC produced a normalized versiorthef US C-DC/NCHS growth curves,

showingZ -scores instead of absolute anthropometric valti@gas called the 1978 WHO/NCHS

Growth References, and has been widely used afl teeworld since then. However, it has a
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number of limitations (Wang et al. 2006). For exénpne of its main limitations is about repre-
sentativeness, because the growth reference fantsyivas developed based on data collected
from the Fels Longitudinal Study, which followed imlg formula-fed children in an area in Ohio
State in mid-west of the USA. Moreover, these ehitdwere followed with large time intervals,
which provided insufficient data to describe thpidaand changing rate of growth in early in-
fancy (Kuczmarski et al. 2002). Recent studies t&ha@vn that the growth pattern of breast-fed
infants differed from that of formula-fed infanigitora et al. 1998; de Onis and Onyango 2003)
NCHS charts, which accurately represent the grafithildren in the United States, will proba-
bly not have to be constructed for a long time beeaof the technical quality of the€harts &
population estimates and also because children\sthrrates, which had been increasing for the
past century or more, have apparently stabilizetbast for the present.To overcome these limi-
tations, new growth references and standards hese teveloped in the US in 2000 and by the
WHO in 2006

Comparison between WHO Standard and NCHS Reference

There are important differences between the new WtiDddards and the NCHS/ WHO refer-
ence; these vary by age group, growth indicatacidip per centile or Z-score curve, and the nu-
tritional status of the index populations. Diffeces are particularly important during infancy, as
only breast-fed infants were included in the WH@gke and formula-fed were predominant in
the NCHS/WHO reference. Moreover, differences imsueement intervals -between the two
sets of curves (every 2 wk in the first two mondimsl monthly thereafter in the WHO standards
versus every 3 months in the NCHS reference) ierig of rapid growth also may explain the
divergent growth patterns. Differences in the \ailiiy of normal growth depicted by the WHO
standards and the NCHS reference are probablyethét rof the prescriptive approach and up-
dated analytical methods on which the WHO standared$ased. The difference in the shapes of
the weight-based curves makes the interpretatiogramfth performance different depending on
whether the WHO standard or the NCHS/ WHO referéscised; this has important implications
for the advice given to mothers concerning lactaperformance and the introduction of com-
plementary foods. Variations in the ages of chitdseudied, average attained length/height and
proportions with excess or deficient weight-forddmheight make it impossible to define any
algorithm that could be used to derive WHO stanshased prevalences from NCHS/WHO ref-
erence-based estimates. It is expected that stuniihincrease throughout childhood when as-
sessed using the WHO standards compared with tHdSUW@HO reference. Underweight rates
will usually be higher when based on the WHO stadslaompared with rates based on the
NCHS/WHO reference during the first half of infance., 0-6 months) and lower thereafter. For
wasting, the main difference between the new stahdad the o-Id reference is also during in-
fancy (.e. up to about 70 cm length) when wasting rates véllsibstantially higher using the
WHO standard. Severe wasting, which is the critetised for enrolling children in therapeutic
feeding , will also increase substantially througthohildhood when the WHO standard is ap-
plied.

Conclusion

The NCHS growth reference provides different adeges over various older growth curves or
WHO standard. This is considered that it is a npoattical method for assessing the nutritional
status of young children of United States. Afterdstit is concluded that more recent and com-
prehensive U.S. national data on anthropometricsoreanents among U.S. children were be-
coming available. New additional U.S. national syrinformation was available after the publi-
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cation of the 1977 NCHS Growth Charts. So thatatyrbe concluded that the study of NCHS
growth reference is necessary to know the impodanfcits uses in comparisons with other
growth charts for assessing the nutritional stafusmung infants (<18) in United States.
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