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Abstract 

India's Integrated Child Development Services programme monitors the growth of 
approximately 63 million children through a network of 1.4 million community-based 
childcare centres called Anganwadi Centres. The weight-for-age growth charts currently 
used in the programme contain an important design flaw in how normal growth is 
represented. While they incorporate the World Health Organization (WHO) standard-
deviation (SD) cut-offs to identify levels of undernutrition (−2 SD and −3 SD), the green 
band denoting normal growth is visually truncated at the median (0 SD), thus omitting 
the upper half of the WHO-defined normal range (i.e. between the median and +2 SD). 
Our analysis of weight-for-age data of 209 043 children surveyed in India's National 
Family Health Survey-5 showed that 24 888 children (11.9%) fell above the median and 
below +2 SD. This design flaw would place an estimated 7.5 million children outside the 
programme chart's current normal growth band, despite them falling within the WHO-
defined normal range. Official training materials offer no clear guidance on interpreting 
the growth of children that plot in this range. The same truncated growth chart appears 
in the Mother and Child Protection Card, used widely in India’s health-care system. This 
paper documents the design flaw, examines its implications, quantifies the scale of 
impact and makes the case for corrective action. The timing for addressing the flaw is 
opportune: Indian decision-makers are developing growth references for India under the 
Upgrading Norms for Growth and Development Assessment of Indian Children initiative. 

Introduction 

India’s Integrated Child Development Services programme, established in 1975, is one of the 

world’s largest platforms for monitoring early childhood development.1 Growth monitoring, 

using specific weight-for-age charts, is one of the cornerstones of the programme. Around 90 
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million beneficiaries are registered under the programme, of which about 63 million children 

younger than five years receive routine growth monitoring.2 Frontline workers conduct growth 

monitoring at community-based Anganwadi Centres. Children aged 3 years or younger are 

weighed monthly, while those aged 3 to 5 years are weighed once every 3 months; their weights 

are then plotted on growth charts. 

The current weight-for-age growth charts used in the programme, which adopted WHO’s 

child growth standards in 2009, use colour-coded bands to classify child growth: green for 

normal growth; yellow for moderate underweight; and orange for severe underweight.3 As well 

as allowing nutritional classification, the growth chart’s design also influences communication 

between the frontline workers and families. For example, if a child’s weight falls in the yellow or 

red band, Anganwadi workers, who under the programme's recruitment rules are women, counsel 

and give appropriate guidance to families regarding the child’s growth status. For instance, they 

may give dietary advice if the child is moderately underweight; a child that is categorized as 

severely underweight or a child who is ill is referred to a primary health centre or nutrition 

rehabilitation centre, as set out in the programme’s growth monitoring and referral guidelines.4 

The design flaw 

By definition, the median divides any distribution in half. According to WHO growth standards, 

normal weight range spans −2 SD to +2 SD either side of the median, capturing approximately 

95% of healthy, well-nourished children. Roughly 47.5% fall between −2 SD and the median and 

another 47.5% fall between the median and +2 SD.5 

International growth charts generally represent the normal weight-for-age range as −2 SD 

to +2 SD (or equivalent percentiles).6–11 However, the weight-for-age charts the Integrated Child 

Development Services programme uses visually truncate the upper boundary of the green normal 

band at the median (0 SD). Consequently, children whose weight falls between the median and 

+2 SD are not represented within the chart’s designated normal band, despite being within the 

WHO-defined normal range.3 Programmatic guidance on the interpretation of measurements 

above the 0 SD line is unclear: official training materials do not clearly describe the distinction 

between children within the WHO-defined normal range (between 0 and +2 SD) and those above 

+2 SD. 
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Fig. 1 overlays the bands of the programme’s weight-for-age growth charts onto a 

standard normal distribution. Children whose weight-for-age falls between −2 SD and the 

median fall within the green area denoting normal. However, children falling between the 

median and +2 SD (shown in blue), who are statistically and biologically within the WHO-

defined normal range, have no designated place on current programme’s charts. Fig 2 illustrates 

this missing representation through a side-by-side comparison of weight-for-age growth charts. 

This representation of normalcy in the programme’s growth charts differs from the 

approach used in several other countries that have also adapted WHO’s Child Growth Standards. 

A review that we conducted of growth charts from selected countries including Australia, 

Canada, Indonesia, Kenya, South Africa and United Kingdom of Great Britain and Northern 

Ireland demonstrates consistent inclusion of positive standard-deviation lines, thereby 

representing the full range of normal growth (i.e. from −2 SD through the median to +2 SD). 

Importantly, none of the charts reviewed treats the median as the upper limit of normal. 

Evolution of the growth charts 

Before 2009, the Integrated Child Development Services programme used the Indian Academy 

of Pediatrics classification,12–15 based on the Harvard National Center for Health Statistics 

reference, to grade undernutrition. This classification system expressed weight-for-age as a 

percentage of the median, with the 50th percentile (median) curve as the upper reference and 

successive grades of underweight at roughly 80%, 70% and 60% of the median.12–14 Because the 

classification was built to grade undernutrition, its reference lines all sat at or below the median, 

which served as the upper reference; weights above it had no category on the chart. That 

classification was reasonable for a tool concerned only with growth failure, but it is where the 

truncation originates. When the programme adopted WHO’s Child Growth Standards in 2009, 

the transition was incomplete. While the lower boundaries in weight-for-age charts were updated 

to WHO's z-score framework (i.e. −2 SD and −3 SD), the upper boundary remained at the 

median rather than displaying the full, WHO-defined normal range.5,15,16 The transition resulted 

in a hybrid model that uses WHO's overall framework for growth monitoring but truncates the 

upper limit of normal growth in weight-for-age charts at the median. 

Accommodation in the guidelines 



Publication: Bulletin of the World Health Organization; Type: Policy & practice 
Article ID: BLT.26.295763 

4 of 17 

Two features of the official training materials show how the truncation is accommodated in 

routine use. First, the materials present the median as the upper limit of normal and, second, they 

improvise a workaround: an imagined hypothetical line above the green band for children whose 

weight plots above that limit. 

Median as upper limit of normal 

The programme’s growth monitoring and referral guidelines, published by the National Institute 

of Public Cooperation and Child Development, states: 

“The 1st top curve line on the growth chart i.e. [the] upper border 
of [the] green band is the median which is, generally speaking, the 
average…”4 

Having implied the median as the upper limit of normal (i.e. of the green band on the 

programme’s weight-for-age charts), the guidelines then proceed to explain what it means if a 

child’s weight falls above the green band: 

“If [the] plotted weight of a child falls much above the 1st curve, 
the child has a growth problem, which can be overweight or 
obesity.”4 

The guidelines do not clarify what “much above” means. Yet the chart's architecture leaves little 

ambiguity. With the median set as the upper boundary of the green band and no line above it 

marking the upper limit of the normal range, there is no zone in which weight falling above the 

median can be shown as normal. By default, this implies a growth problem. 

The hypothetical line 

Later sections of the guidelines, however, implicitly acknowledge that the median cannot serve 

as the upper limit of normal. Section 5.4 of the guidelines includes the following rather unclear 

passage: 

“[If a] Child’s growth curve is far above the first curve line: [the] 
Child may have a growth problem… However, it may be 
mentioned that a tentative principle has been followed to 
understand the growth curve above the green band that is a 
hypothetical line dividing [the] green band into two equal parts 
may be drawn and one of the two equal parts may be pasted above 
the green band and the children whose plotting falls between this 
hypothetical line and the real green zone [band] need not to be 
referred to [a] health centre. However, children whose plotting 
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falls above the hypothetical line actually have [a] growth problem 
and need to be referred to [a] health centre.”4 

In effect, the guidelines ask Anganwadi workers to first imagine a line dividing the green band in 

half and then to project a band half the width of that above the chart's current green boundary. 

The worker then needs to judge whether a child's plot falls within or above this imagined zone. 

They are then expected to base their referral decisions on this judgement. 

The workaround is itself evidence of the design flaw. In devising it, the guidelines 

effectively concede that the median cannot be the upper limit of normal, yet instead of printing 

the +2 SD line that marks where the normal range actually ends, they ask frontline workers to 

reconstruct a boundary in their heads: halving the green band and projecting that half above the 

median. This workaround is cumbersome and an unrealistic expectation of a frontline worker. 

The workaround also places the action threshold at +1 SD, a line that carries no meaning for 

referral, since children between +1 SD and +2 SD remain within the WHO-defined normal 

range. Thus the system recognizes the problem without resolving it, substituting an imagined and 

misplaced boundary for the printed +2 SD line that would settle the matter. The wording for the 

workaround also appears, verbatim, in the National Institute of Public Cooperation and Child 

Development's frequently asked questions on growth monitoring.17 Repetition of this passage 

across two separate official documents marks it as official guidance rather than an isolated 

inconsistency. 

A lack of debate 

The most striking aspect about the design flaw is not what has been written, but what has not 

been written, during the 15 years since the adoption of the revised growth charts. Searches of 

published literature, government reports and of publicly available policy documents identified no 

published critique, technical memorandum or policy brief regarding the truncated normal range 

or the deviation from WHO standards. We also found no documentation defending this design 

choice. Even the most comprehensive government-commissioned evaluation of the Integrated 

Child Development Services programme does not address growth chart architecture.1 This 

silence is neither documented disagreement nor reasoned controversy; we found no published 

discussion of the truncation or its implications. 
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Explanations and counterarguments 

In the absence of published literature, we were informally offered explanations by paediatricians, 

public health academics and personnel involved in programme implementation (Box 1). These 

explanations were not collected through any formal study; they were offered informally in 

academic discussions and in response to presentations among colleagues. None of the 

explanations appear in any official document, they emerged only after we highlighted the 

problem, suggesting that they are post hoc rationalizations rather than deliberated design 

rationale. We should emphasize that even if the programmatic focus of Integrated Child 

Development Services programme remains on undernutrition, growth charts function as 

normative tools. Design choices, particularly the truncation of the normal band at the median, 

shape how normal growth is defined and interpreted in practice. Capping normal at the median in 

effect lowers the threshold at which a child is treated as having a growth problem; lowered or 

shifted diagnostic thresholds are a recognized driver of overdiagnosis and its downstream 

harms.18 Note that our study does not advocate obesity screening using weight-for-age (which is 

an inappropriate indicator for that purpose). Rather, it advocates for accurate depiction of the full 

range of normal growth. 

Implications of the truncation 

The design flaw is not merely presentational: the programme’s growth chart provides no normal 

zone in which to place a child who plots above the median yet within the WHO-defined normal 

range. Such a child gives the Anganwadi worker three unsatisfactory options. She may, uncertain 

how to read the plot, treat the weight as falling outside the normal range and refer the family to a 

health centre, adding to the demands on an already strained primary care system. She may, acting 

on the same misreading, give the family unnecessary counselling or cautionary messages about a 

child who is, by accepted WHO standards, growing normally. Or she may, consciously or 

otherwise, adjust her own recording to avoid the recurrent discrepancy, plotting selectively, 

rounding weights down, or attending less closely to the chart. We did not assess these practices 

directly, but they are consistent with existing evidence.19–22 Each of these responses undermines 

the purpose of systematic growth monitoring, and each is sensitive to where the threshold for 

concern is set. That sensitivity is considerable: in one study, applying different growth-screening 

criteria to the same children shifted the false-positive referral rate from under 1% to nearly 

80%.19 The burden is not hypothetical, Anganwadi workers already report heavy administrative 
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workloads,20–22 and further ambiguity in chart interpretation compounds this. Nor is the cost only 

operational: when families of visibly healthy children are warned or referred without cause, 

confidence in growth monitoring erodes. 

The truncation is not confined to the programme’s chart. The same median-capped 

weight-for-age chart is printed in the Mother and Child Protection Card,16 a family-held record 

issued jointly for the programme and the primary health-care system.23 This replication means 

that the truncated depiction reaches the health system and families, as well as the Anganwadi 

network. The flawed definition of normal is therefore embedded in the routine growth-

monitoring instruments of both of India's principal maternal and child health platforms. 

The scale of impact 

Although the truncation may appear a minor design choice, it shapes how frontline workers at 

1.4 million Anganwadi Centres interpret and respond to children's growth. To quantify how 

many children are potentially affected by the design flaw, we analysed anthropometric data from 

India’s National Family Health Survey-5, a nationally representative survey conducted from 

2019 to 2021.24 This analysis quantifies the scale of potential misclassification; it does not 

directly measure downstream effects such as referrals, counselling practices or family concerns. 

For our analysis we extracted weight-for-age data for 209 043 children aged 0–59 months 

(107 846 male; 101 197 female) after excluding biologically implausible values using WHO 

flagging criteria (i.e. weight-for-age z-scores below −6 SD or above +5 SD).25 Table 1 presents 

the distribution by z-score category. The 24 888 children (11.9%) with weight-for-age values 

falling between 0 SD and +2 SD represent the population potentially affected by the growth chart 

design flaw. By WHO standards, these children fall within the normal weight-for-age range; on 

current programme’s charts their measurements plot outside the band designated as normal. Fig 3 

shows weight-for-age data of 101 197 girls from India's National Family Health Survey-5 plotted 

onto current programme’s growth curves. The entire blue band represents children who plot 

above the programme’s chart's normal band. 

Potential impact nationally 

The programme conduct growth monitoring of approximately 63 million children younger than 

5 years. Applying the 11.9% proportion derived from our analysis of survey data to this figure 
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(0.119 × 63 million), we estimate that approximately 7.5 million children would be misclassified 

nationally. This estimate should be read as an order-of-magnitude estimate rather than a precise 

count as the survey sample may differ in socioeconomic and nutritional profile from the 

programme’s beneficiary population. These children are weighed regularly, their growth plotted, 

and their families counselled on the basis of charts that recognize only half of the normal range, 

all because of a missing chart line. 

Corrective action 

The most immediate corrective step is a single change to the existing charts: extend the green 

band to +2 SD, so that the upper boundary of normal is printed where the WHO standards place 

it. The median line remains on the chart as a reference for interpreting trend; it ceases to function 

as a boundary. Because the same chart appears in the Mother and Child Protection Card, the 

correction should extend there too: revising the chart alone would leave the truncated depiction 

in the family-held record and in the copies used across the health system.16 The printing 

modification should be feasible within routine chart revision and printing processes. 

Implementing and normalizing this change would, however, require focused in-service retraining 

and supportive supervision to ensure that Anganwadi workers interpret plots falling above the 

median and up to +2 SD as normal. 

We do not recommend printing the +1 SD line within the context of growth monitoring in 

the programme. Printing a +1 SD line would give permanence to a limit that carries no action 

and, given the current instruction to refer children plotting above the imagined line, would risk 

fixing that improvised threshold in practice rather than removing it. 

Time to act 

The persistence of the truncated normalcy for more than 15 years may reflect the complexity of 

growth monitoring within large-scale programmes, where chart design, training, supervision and 

service delivery operate across multiple levels of implementation. 

The Indian Council of Medical Research has embarked on the UNNATI initiative 

(Upgrading Norms for Growth and Development Assessment of Indian Children) to develop 

country-specific growth references for Indian children.26,27 As this framework is unlikely to be 

implemented before 2028–2029, there is an opportunity to ensure that the design flaw identified 
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here is not carried forward into India’s new growth monitoring framework. But there is no need 

to wait for the initiative to act on the identified flaw: existing charts can readily be corrected at 

the next routine reprint by extending the green band to +2 SD and revising the accompanying 

training materials. 

Note that discussions about the choice of country-specific growth references vis-a-vis 

universal growth standards like WHO’s28 are legitimate scientific and policy questions beyond 

the scope of this paper. Our concern is more foundational: whatever system India adopts, the 

resultant growth charts must depict the complete range of normalcy. 

Conclusion 

For 15 years, the Integrated Child Development Services programme has plotted children's 

growth on charts where the green normal band stops at the median. This design flaw 

misclassifies millions of healthy children outside the system's own definition of normal growth. 

Because the same chart is in the Mother and Child Protection Card, this misclassification extends 

beyond the programme to the health system and to families themselves. 

The solution is straightforward: extend the green band of normal growth to +2 SD on the 

existing charts, revise the training materials to match, and ensure the UNNATI initiative depicts 

the full range of normal growth from the outset. We offer our analysis in the spirit of 

strengthening India's nutrition surveillance infrastructure, rather than faulting it. Moving one 

boundary is a small correction with a wide reach, and a chance to ensure the next generation of 

growth charts is complete from the start. 
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Box 1. Explanations offered for the chart design and our counterarguments 

“Integrated Child Development Services primarily targets underweight detection, so the 
upper boundary doesn't matter.” 

We counterargue that growth monitoring requires knowing what is normal, not only what 
constitutes growth failure. Anganwadi workers need to reassure families when growth is 
normal. 

“Overweight is a minor concern in India.” 

We argue that children whose weight falls in the range between 0 SD and +2 SD are not 
overweight – they are normal children placed outside the normal band. 

“Additional lines would overwhelm frontline workers.” 

We argue that the system already asks Anganwadi workers to imagine the lines. The 
proposed change removes the need to imagine the +1 SD line and recommends printing 
the +2 SD line, rightfully extending the upper limit of normal growth. This is simpler than 
the present workaround. Also note that Indonesia, Kenya and South Africa use complete 
charts with comparable workforces.9–11 

“The Indian Council of Medical Research's forthcoming charts will anyway resolve this.” 

India’s own reference charts taking shape under the Upgrading Norms for Growth and 
Development Assessment of Indian Children programme are unlikely before 2028–2029; 
waiting for these means several more years during which millions of children a year will 
continue to be classified on a chart that omits half the normal range. Besides, if we do not 
recognize and fix the flaw being reported, there is no guarantee that the new charts will 
avoid the same error. 

“A flaw this fundamental could not have persisted unnoticed; those who designed and 
approved the charts must have had sound reasons.” 

This comment is a presumption of prior diligence, not a documented rationale. We found 
no record of the upper boundary of normal growth being questioned, much less examined 
and resolved. The belief that an established tool must already have been scrutinized (and 
that questioning it falls outside one's standing) partly explains how the truncation has 
endured unexamined. 

SD: standard deviation. 

Note: explanations informally offered by paediatricians, public health academics and personnel involved 
in programme implementation. 
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Table 1. Distribution of children's weight-for-age z-scores, National Family Health 
Survey-5, India, 2019–2021 
Category z-score range No. of children (%) 

(n = 209 043) 
Severely underweight < −3 SD 20 254 (9.69) 
Underweighta < −2 SD 63 562 (30.41) 
Normal as per WHO −2 SD to +2 SD 142 943 (68.38) 
Normal as per the programme −2 SD to 0 SD 118 055 (56.47) 
Normal missed by the programme 0 SD to +2 SD 24 888 (11.90) 
Above +2 SD > +2 SD 2 538 (1.21) 

SD: standard deviation; WHO: World Health Organization. 

a Includes children who are severely underweight 3 (< −3 SD). 

Note: the programme refers to India’s Integrated Child Development Services programme. No 
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Fig. 1. Integrated Child Development Services’ growth chart classification overlaid on a standard normal 
distribution, India 
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Fig. 2. Comparison of India's current Integrated Child Development Services’ growth chart and a chart with the 
green band extended to +2 SD, India 

 
SD: standard deviation. 
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Fig. 3. Girls' weight-for-age plotted against India's Integrated Child Development Services growth chart, India, 
2019–2021 

 
SD: standard deviation. 

Note: the survey collected information on 101 197 girls aged 0–59 months. 

Data source: National Family Health Survey-5.24 


