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ABSTRACT
Tackling childhood malnutrition is a global health priority. A key indicator is the
estimated prevalence of malnutrition, measured by nutrition surveys. Most aspects of
survey design are standardised, but data ‘cleaning criteria’ are not. These aim to ex-
clude extreme values which may represent measurement or data-entry errors. The ef-
fect of different cleaning criteria on malnutrition prevalence estimates was unknown.
We applied five commonly used data cleaning criteria (WHO 2006; EPI-Info; WHO
1995 fixed; WHO 1995 flexible; SMART) to 21 national Demographic and Health
Survey datasets. These included a total of 163,228 children, aged 6–59 months. We fo-
cused on wasting (low weight-for-height), a key indicator for treatment programmes.
Choice of cleaning criteria had a marked effect: SMART were least inclusive, result-
ing in the lowest reported malnutrition prevalence, while WHO 2006 were most
inclusive, resulting in the highest. Across the 21 countries, the proportion of records
excluded was 3 to 5 times greater when using SMART compared to WHO 2006 crite-
ria, resulting in differences in the estimated prevalence of total wasting of between 0.5
and 3.8%, and differences in severe wasting of 0.4–3.9%. The magnitude of difference
was associated with the standard deviation of the survey sample, a statistic that can
reflect both population heterogeneity and data quality. Using these results to estimate
case-loads for treatment programmes resulted in large differences for all countries.
Wasting prevalence and caseload estimations are strongly influenced by choice of
cleaning criterion. Because key policy and programming decisions depend on these
statistics, variations in analytical practice could lead to inconsistent and potentially
inappropriate implementation of malnutrition treatment programmes. We therefore
call for mandatory reporting of cleaning criteria use so that results can be compared
and interpreted appropriately. International consensus is urgently needed regarding
choice of criteria to improve the comparability of nutrition survey data.
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INTRODUCTION
Child malnutrition is a major global public health problem (FAO, WFP, IFAD, 2012).

Figures published in 2012 estimate that 314 million children younger than 5 years are

stunted (chronically malnourished, with a low height-for-age) and 258 million are

underweight (low weight-for-age) (Stevens et al., 2012). Acute malnutrition, which

includes wasting (low weight-for-height or low mid upper arm circumference) and

nutritional oedema affects much smaller numbers of children, but is of particular

concern due to high case fatality (Schofield & Ashworth, 1997; Heikens et al., 2008).

Severe wasting alone affects just 19 million children (Black et al., 2008) but causes

over one million (WHO/WFP/UNSCN/UNICEF, 2007) of a total estimated 7.6 million

under-five deaths per year globally (Liu et al., 2012). There are also adverse implications

for survivors, as wasting in early childhood is associated with later stunting (Richard

et al., 2012). This, in turn, has adverse cognitive and developmental implications,

affecting individuals and ultimately, whole societies (Grantham-McGregor, 2002;

Grantham-McGregor et al., 2007). The case to tackle malnutrition is clear. It is high

on the international health agenda and is being championed by various international

initiatives such as the Scaling up Nutrition (SUN) movement (SUN, 2010) and the global

rollout of treatment programmes such as Community Management of Acute Malnutrition

(CMAM) (WHO/WFP/UNSCN/UNICEF, 2007; Collins, 2007).

To be maximally effective, nutrition, health and other programmes with growth-related

outcomes need to be informed by high quality evidence and supporting data. Malnutrition

prevalence is a key statistic used by many players for many purposes including: informing

and shaping international policy and politics; global and local needs assessment—deciding

whether and where nutrition programmes need to be opened (and when they can close);

monitoring and evaluation—determining whether particular interventions have been

successful; and tracking progress towards major national and international targets such as

the Millennium Development Goals (MDGs) (Gillespie, 2003; UNHCR, 2008).

Nutrition surveys, from which the all-important malnutrition prevalence statistics

are derived, generally follow similar and standardised methodologies for the collection

and reporting of data (SMART, 2013; DHS, 2013). However, one aspect of analysis and

reporting stands out. Nutrition survey “data cleaning criteria” are rarely described in

reports, yet are almost always applied to raw data. Their purpose is to exclude very high or

low values which are more likely to represent measurement or data error than a truly very

large or very small child. They are particularly useful when it is not possible to return to the

field to review individual children directly. While there are many reasonable and justifiable

ways to decide on the inclusion/exclusion of an individual child or individual measure

of growth, Table 1, there is no one gold standard which is applied in all settings and all

situations. Even in the same context, there is every chance that different analysts may select

different criteria. The effect of these different choices on the direction and magnitude of

malnutrition estimates is currently unknown.

In this paper, we therefore aimed to quantify how different, commonly used data

cleaning criteria, affect nutrition survey wasting prevalence statistics.
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Table 1 Cleaning criteria: five methods currently in use for cleaning survey data prior to calculation of malnutrition prevalence.

Cleaning method Statistical probability criteria
Exclude if:

Biological plausibility criteria
Exclude if:

Reference
mean

WHO (2006) HAZ < −6 WAZ < −6 WHZ < −5 - Growth

Growth standards
(WHO, 2006b)

HAZ > 6 WAZ > 5 WHZ > 5 Standards

HAZ < −3 WAZ < −3 WHZ < −3 - Survey
SMART flags* (SMART, 2013)

HAZ > 3 WAZ > 3 WHZ > 3 Sample

WHO 1995 HAZ < −4 WAZ < −4 WHZ < −4 - Survey

Flexible criteria** (WHO, 1995) HAZ > 3 WAZ > 4 WHZ > 4 Sample

WHO 1995 HAZ < −5 WAZ < −5 WHZ < −4 - Growth

Fixed criteria (WHO, 1995) HAZ > 3 WAZ > 5 WHZ > 5 - Reference

HAZ < −6 WAZ < −6 WHZ < −4 HAZ > 3.09 and WHZ < −3.09 Growth
Epi-Info (WHO, 2006a)

HAZ > 6 WAZ > 6 WHZ > 6 HAZ < −3.09 and WHZ > 3.09 Reference

Notes.
HAZ, Height-for-age z-score; WAZ, Weight-for-age z-score; WHZ, Weight-for-height z-score.

* The upper and lower values are flexible, i.e., can be increased based on judgment (WHO, 2006b).
** Recommended for use when the observed mean z-score is below 1.5 (WHO, 1995).

MATERIALS & METHODS
Study population and sample size
We performed secondary analysis of 21 national demographic and health survey (DHS)

datasets, each with anthropometric data collected using standard DHS methods. We chose

this dataset as they represent countries from the Lancet series with a high burden of disease.

The dataset has a reference population of 36 countries, which account for the majority

of the global malnutrition disease burden (Black et al., 2008). The 21 were those which

had available nutrition surveys done in the last ten years. Each DHS survey size is large

enough for robust national prevalence estimates (Aliaga and Ren, 2006). In total, the 21

DHS surveys comprised n = 216,841 children (after n = 38,136 records with missing age

variables had been removed).

DHS survey methods are well standardised, both within-country and between

countries (DHS, 2014a).

For surveys which we have analysed, data would have been recorded on paper in the

field, then entered on a database which underwent a thorough process of checking and

processing (DHS, 2014b). Data processing errors should, therefore, have been rare.

Variables
Weight-for-age (WAZ), height-for-age (HAZ) and weight-for-height (WHZ) Z-scores

based on WHO growth standards (WHO, 2006b) had previously been calculated

(Kerac et al., 2011) from weight, height/length, age, and sex variables using Emergency

Nutrition Assessment software; which was developed for the Standardised Monitoring

and Assessment of Relief and Transitions (SMART) initiative (ENA, 2012). Any records

with missing WAZ, HAZ, or WHZ were removed (n = 13,545). The mean WAZ, HAZ,
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Table 2 Case definitions of wasting.

Case definition

Wasting WHZ*< −2

Moderate wasting WHZ < −2 and WHZ > −3

Severe wasting WHZ < −3

Notes.
* WHZ, Weight-for-height z-score, which represents standard deviations below the WHO growth standard mean (e.g., a

Z-score of −1 = 1 standard deviation below the reference mean).

and WHZ for each country were calculated for children aged 6–59 months using the

appropriate DHS sample weights.

Cleaning criteria
Extreme anthropometric values are considered more likely to represent measurement or

database errors than an individual who is truly very small or very large. The cut-offs for

defining extreme values depend on the data cleaning method adopted, which may be based

on the mean Z-score of either the reference population (‘fixed criteria’) or the observed

data (‘flexible criteria’). We compared five methods that are currently in widespread use

(Table 1), three of which are ‘fixed’ criteria (WHO, 2006a; WHO, 1995; Centres for Disease

Control and Prevention, 2008) and two ‘flexible’ (SMART, 2013; WHO, 1995). Note that the

Z-score is defined by the standard deviation of the reference dataset rather than that of the

sample in both the flexible and fixed methods. We note that the WHO recommend their

flexible criteria is adopted when the observed mean Z-score is below −1.5, otherwise they

recommend use of fixed criteria (WHO, 1995). While none of the 21 DHS surveys studied

in this work had a mean WHZ less than −1.5, we applied both fixed and flexible criteria

to allow for comparison. It should also be noted that criteria were applied in a manner

that replicates their implementation in commonly used nutritional survey software when

calculating the prevalence of wasting. Therefore, when using WHO and SMART criteria,

outliers were only excluded using WHZ thresholds. However, when using EpiInfo criteria,

WHZ, WAZ, and HAZ thresholds were used to identify outliers. In addition, when using

EpiInfo criteria exclusions were made on the basis of biological implausibility criteria,

i.e., incompatible combinations of HAZ and WHZ, HAZ > 3.09 and WHZ < −3.09, or

HAZ < −3.09 and WHZ > 3.09 (Dean et al., 1991).

Data handling and analysis
Analysis was performed using Stata version 12 (StataCorp., TX), using the appropriate

sample weights defined by DHS. Wasting and severe wasting prevalence based on current

case definitions (Table 2) were estimated for each country, excluding records according to

each cleaning criteria in turn. The standard deviation of weight-for-height measurements,

after the data was cleaned, was then calculated for each country.

Country-level wasting prevalence was compared to the international ‘integrated food

security phase classification’ (IPC) (IPC Global Partners, 2008), which is used to determine

the severity of an emergency and guide the need for interventions (Table 3). We emphasise
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Table 3 International ‘integrated food security phase classification’ (IPC) version 2.

IPC classification of food insecurity level Prevalence of wasting
(Weight-for-height z-score < −2)

Minimal < 5%

Stressed 5–10%

Crisis 10–15%

Emergency 15–30%

Famine >30%

that the IPC anthropometric thresholds are not normally used on their own to classify

emergency situations. They serve here to demonstrate the extent of differences between

cleaning criteria.

To illustrate the implications for treatment programmes, we estimated the caseload over

a 1 year period for severe wasting (WHZ < −3) based on the methodology proposed by

Myatt (2012) for each of the cleaning criteria in turn, using the formula:

Caseload for severe acute malnutrition (SAM) = N × P × K × C,

where N is the size of the population in the program area; P is the estimated prevalence

of SAM; K is a correction factor to account for new cases over the 1-year period; C is the

expected mean program coverage over the 1-year period.

We focused here on severe wasting because it is the form of malnutrition

with the highest case fatality—but with effective treatment programmes available

(WHO/WFP/UNSCN/UNICEF, 2007). Since they are not reported in DHS surveys, we

could not take into account low mid upper arm circumference (MUAC) or bilateral pitting

oedema. These criteria, together with severe wasting, are independent case definitions for

severe acute malnutrition (SAM). Population statistics were taken from the 2004 United

Nations population database (United Nations Statistics Division Demographic Yearbook,

2007) and we assumed a mean programme coverage over the period of 50%.

Ethics statement
This is a secondary analysis of freely available data so formal ethical clearance was not

needed. Permission to use and analyse the dataset was obtained by registering the project

on the Demographic and Health Survey (DHS) website via http://www.measuredhs.com/

accesssurveys/access instructions.cfm.

RESULTS AND DISCUSSION
Databases characteristics
In the 21 surveys, we had a total sample size of 163,228 children aged 6 to 59 months. These

were representative of a total estimated population of 211 million children. Samples varied

relative to country size: India’s DHS survey had the largest sample (45,398 children) and

Cote D’Ivoire the smallest (1,710 children). Full details of the DHS surveys used in the
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Figure 1 Percentage of records excluded from prevalence estimates for children aged 6–59 months on
the basis of five different cleaning criteria, by country.

analysis are presented in a web appendix (Table S1), including: country, year of survey,

sample size for children aged 6–59 months, and the estimated population of children aged

6–59 months.

Impact of different cleaning criteria on record exclusion
Figure 1 shows the percentage of records excluded from prevalence estimates on the basis

of five different cleaning criteria, by country (for children aged 6–59 months). SMART

criteria consistently exclude the most children and WHO 2006 criteria exclude the least.

However, what difference this makes, in terms of the absolute and relative proportion of

exclusions, varies markedly by country. In Burkina Faso 4.1% were excluded by WHO 2006

and 12.5% were excluded by SMART, while in Turkey 0.3% were excluded by (WHO-2006)

and 1.3% by SMART.

Impact of different cleaning criteria on reported prevalence
Prevalence estimates for wasting and severe wasting of children 6–59 months are shown

under different cleaning criteria, by country, in Fig. 2 and Fig. 3 respectively. The coloured

boundaries in Fig. 2 relate to the international IPC classification. Again, there is marked

variation in different countries. In many countries, whilst the absolute prevalence

figure varies according to cleaning criterion, the IPC category does not change. In other

countries, however, the application of different cleaning criteria results in the crossing of a

phase boundary and a different categorization of ‘severity’. The proportional differences in

severe wasting (Fig. 3) are greater than for total wasting (Fig. 2).

Implications for clinical caseload planning
The implications of the SAM prevalence differences are shown in detail in web appendix

(Table S2). Estimated clinical caseloads for SAM for every country under each cleaning

criteria can be seen to vary greatly. For example, were no cleaning criteria applied for India,

the country would have to plan for some 10.4 million SAM cases; with WHO-2006 criteria,

for 8.7 million cases; and with SMART flags, for only 6.5 million cases. Large differences
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Figure 2 Prevalence of wasting (WHZ < −2) for children 6–59 months under different cleaning
criteria, by country. The coloured boundaries relate to the international ‘integrated food security phase
classification’ (IPC) (see Table 3).

Figure 3 Prevalence of severe wasting (WHZ < −3) for children 6–59 months under different cleaning
criteria, by country.

in estimated caseload are observed in many counties when the least inclusive cleaning

criteria are compared with the most inclusive cleaning criteria. In 9 countries, SMART flags

exclude all potential cases of SAM.

Explaining the observed differences
Figure 4 shows prevalence estimates under the (least inclusive) SMART criteria plotted

against the standard deviation of the WHZ distribution before data exclusion. Each point

represents one of the DHS surveys (not labelled), and is either wasting prevalence (black)

or severe wasting prevalence (blue). The observed linear relationship helps to explain why

we see the differences we do: the wider the survey distribution (due to either lower survey

data quality or the heterogeneity of the population), the more likely the extremes are to

be excluded, hence the greater the difference in prevalence estimate. It is also important to

note here that there may be children with incorrect anthropometric measurements that are

within the plausible range and so are not removed by the cleaning criteria.
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Figure 4 Scatterplot of the difference between prevalence with no cleaning and SMART cleaning,
versus the standard deviation of the WHZ distribution for non-cleaned data. Each point is a country
(not labelled): black points denote wasting (WHZ < −2) whilst blue points denote severe wasting
(WHZ < −3).

DISCUSSION
Our results show that the application of different cleaning criteria has a profound effect

on the reported prevalence of both moderate and severe wasting. The magnitude of

effect varies markedly between different countries, and is most pronounced for severe

wasting. This in turn has marked effect on estimated programme caseloads. Since wasting

prevalence is a key statistic but choice of cleaning criteria is not currently standardised,

differences in practice between individual analysts could unduly influence the results that

are made available to decision-makers. This may potentially lead to inconsistent, inefficient

and inappropriate implementation of malnutrition treatment programmes.

This is, to our knowledge, the first paper to highlight this important issue. However, our

paper has limitations and we call for others to follow-up and address these weaknesses and

data gaps.

First, our results are based on a relatively limited number of countries. Since our DHS

surveys represent countries which account for the highest burden of global malnutrition,

and since there is no good reason to believe that they are not representative of others, we

feel it unlikely that the overall message of our paper would change were more surveys

included. However, it is important that the analysis is extended elsewhere, particularly to

different types of datasets. DHS follow a standardised methodology and are mostly done

in relatively stable environments. Surveys conducted in emergency settings, working under

greater pressure, and sometimes by more inexperienced teams, may have more issues with

data quality, so cleaning criteria may have even more effect on final results—but this would

need to be confirmed.

Second, in our caseload calculations for therapeutic feeding, we have not been able to

take into account the prevalence of oedematous malnutrition, nor that defined by low

MUAC. These independent criteria for SAM also account for programme admissions and

are not influenced by choice of cleaning criteria. So where, for example, the prevalence of

oedematous malnutrition is high, the weight-for-height caseload estimates only form a
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small part of the estimate of global acute malnutrition (GAM); even if wasting caseload

doubles, it may not make a large overall contribution to caseload planning.

Another limitation is that we have focused here on the impact of anthropometric

cleaning criteria on wasting, and have ignored stunting and underweight. Future work,

however, should explore the effect of data cleaning on other forms of anthropometrically

defined malnutrition. There is, for example, increasing recognition of the ‘double burden

of disease’, with over-nutrition and under-nutrition co-existing in the same setting

(Grijalva-Eternod et al., 2012). In some situations the application of cleaning criteria

may well impact heavily on estimates of child overweight/obesity. Effects on stunting

(low height-for-age) prevalence are also important to explore, it being a focus of much

current international policy interest (Stevens et al., 2012; SUN, 2010). It is critical that

any trends or inter-country differences are ‘real’ rather than artefacts of survey cleaning

criteria choice. As well as inadvertent differences due to poor awareness of the effect of

cleaning criteria, there is clearly also potential for deliberate “gaming”, by which inclusive

or exclusive criteria are deliberately chosen to fit political agendas (e.g., choose an inclusive

criterion if you want the prevalence to appear high so as to justify external investment

into your programme; choose an exclusive criterion if you want prevalence to appear low,

so as to demonstrate the programme has ‘worked’). One area for further work would be

to examine whether the application of different cleaning criteria may have led to actual

differences in food assistance responses.

Third, it is important to extend the analysis to other age groups. We have focused here

on children aged 6–59 months since they are the main target group for therapeutic and

supplementary feeding programmes. However, malnutrition can also be prevalent in older

children (and even in adults in extreme situations). Infants aged <6 months are another

group in whom the problem of malnutrition is increasingly being noted (Kerac et al., 2011).

Cleaning criteria may have different effects on prevalence estimates in these other groups.

To address the problems we have raised, we propose several solutions. The first is a

call for mandatory reporting of which cleaning criteria were used so that results may

be interpreted accordingly. Our paper gives clear messages on which criteria are more

‘inclusive’ (and thus tend to give higher prevalence results) and which are more ‘exclusive’

(and thus give lower prevalence results). Any inter-survey or time trend differences can

thus be accounted for as potentially due to/not due to (if the same criteria are used

consistently) data cleaning practices.

Building on our work, it may be possible to establish equations by which prevalence

calculated using one cleaning method could be “transformed” to an estimate using another

method. This would, however, be at best an approximation and would only be needed if

raw datasets were unavailable for full re-analysis (the current momentum to open-source

datasets as well as results would be helpful here).

A third call is for urgent international consensus and guidance on selecting and

adopting a single set of optimal cleaning criteria. This would improve the comparability

of nutrition survey data (including trend data in the same setting) and the coherence of

associated policy recommendations.

Crowe et al. (2014), PeerJ, DOI 10.7717/peerj.380 9/13

https://peerj.com
http://dx.doi.org/10.7717/peerj.380


Finally, and for the longer term, we note the current trend to electronic data collection.

This may be particularly useful for nutrition surveys as extreme data values could

potentially be validated in the field, reducing or eliminating the need for data exclusion

during analysis.

We end by repeating our call for greater awareness of cleaning criteria as an explanation

of inter-survey differences in malnutrition prevalence. This can affect policy decisions and

planning and is therefore not just of importance to survey analysts, but is a much wider

issue for policy makers and programme managers at local, national, and international

level. With the emergence of the “double burden” of malnutrition, where we are seeing

extremes of over-nutrition as well as under-nutrition, it is critical to address this problem

as analysis and interpretation will become more complex and difficult over time unless

dealt with now. For nutrition to continue to have the credibility it deserves as a public

health priority, its statistics must be reliable, consistent, and transparent.

Abbreviations

DHS Demographic and Health Surveys

HAZ Height-for-age z-score

MDG Millennium Development Goals

MUAC Mid Upper Arm Circumference

SUN Scaling Up Nutrition

WAZ Weight-for-age z-score

WHO World Health Organization

WHZ Weight-for-height z-score

ACKNOWLEDGEMENTS
We thank the Clinical Operational Research Unit (CORU) at University College London

(UCL) for their support which enabled this work.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
Funding was received from the UCL Grand Challenges for Global Health small grant

scheme. The funders had no role in study design, data collection and analysis, decision to

publish, or preparation of the manuscript.

Grant Disclosures
The following grant information was disclosed by the authors:

UCL Grand Challenges for Global Health.

Competing Interests
The authors declare they have no competing interests.

Crowe et al. (2014), PeerJ, DOI 10.7717/peerj.380 10/13

https://peerj.com
http://dx.doi.org/10.7717/peerj.380


Author Contributions
• Sonya Crowe performed the experiments, analyzed the data, contributed

reagents/materials/analysis tools, wrote the paper, prepared figures and/or tables,

reviewed drafts of the paper.

• Andrew Seal conceived and designed the experiments, wrote the paper, prepared figures

and/or tables, reviewed drafts of the paper.

• Carlos Grijalva-Eternod conceived and designed the experiments, wrote the paper,

reviewed drafts of the paper.

• Marko Kerac conceived and designed the experiments, contributed

reagents/materials/analysis tools, wrote the paper, reviewed drafts of the paper.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body

and any reference numbers):

The paper conducted secondary data analysis on anonymised and publicly available data

sets. No ethical approval was required.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/

10.7717/peerj.380.

REFERENCES
Aliaga A, Ren R. 2006. Optimal sample sizes for two-stage cluster sampling in Demographic and

Health Surveys. Available at http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf (accessed 11
May 2012).

Black RE, Allen LH, Bhutta ZA, Caulfield LE, de Onis M, Ezzati M, Mathers C, Rivera J. 2008.
Maternal and child undernutrition: global and regional exposures and health consequences.
The Lancet 371(9608):243–260 DOI 10.1016/S0140-6736(07)61690-0.

Centres for Disease Control and Prevention. 2008. CDC—Epi InfoTM. Available at http://wwwn.
cdc.gov/epiinfo/index.htm (accessed 29 May 2008).

Collins S. 2007. Treating severe acute malnutrition seriously. Archives of Disease in Childhood
92(5):453–461 DOI 10.1136/adc.2006.098327.

Dean AG, Dean JA, Burton AH, Dicker RC. 1991. Epi Info: a general-purpose microcomputer
program for public health information systems. American Journal of Preventive Medicine
3:178–182.

DHS. 2013. Measure Demographic and Health Surveys: Nutrition homepage. Available at http://
www.measuredhs.com/topics/Nutrition.cfm (accessed 7 January 2013).

DHS. 2014a. Children’s Nutritional Status: Demographic and Health Surveys. Available at http://
legacy.measuredhs.com/help/datasets/ (accessed 7 May 2014).

DHS. 2014b. Data Processing: Demographic and Health Surveys. Available at https://www.
dhsprogram.com/data/Data-Processing.cfm (accessed 7 April 2014).

Emergency Nutrition Assessment (ENA). 2012. Software for standardized monitoring and
assessment of relief and transitions (SMART). Available at http://www.nutrisurvey.de/ena/ena.
html (accessed 29 May 2012).

Crowe et al. (2014), PeerJ, DOI 10.7717/peerj.380 11/13

https://peerj.com
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://dx.doi.org/10.7717/peerj.380
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://www.measuredhs.com/pubs/pdf/WP30/WP30.pdf
http://dx.doi.org/10.1016/S0140-6736(07)61690-0
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://wwwn.cdc.gov/epiinfo/index.htm
http://dx.doi.org/10.1136/adc.2006.098327
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://www.measuredhs.com/topics/Nutrition.cfm
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
http://legacy.measuredhs.com/help/datasets/
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
https://www.dhsprogram.com/data/Data-Processing.cfm
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://www.nutrisurvey.de/ena/ena.html
http://dx.doi.org/10.7717/peerj.380


FAO, WFP, IFAD. 2012. Economic growth is necessary but not sufficient to accelerate reduction of
hunger and malnutrition. (The State of Food Insecurity in the World 2012). Rome: FAO.

Gillespie SHL. 2003. Nutrition and the MDGs: the relationship between nutrition and the
millennium development goals: a strategic review of the scope for DfID’s influencing role.
IFPRI Report. International Food Policy Research Institute, Washington.

Grantham-McGregor S. 2002. Linear growth retardation and cognition. The Lancet
359(9306):542 DOI 10.1016/S0140-6736(02)07719-X.

Grantham-McGregor S, Cheung YB, Cueto S, Glewwe P, Richter L, Strupp B. 2007.
Developmental potential in the first 5 years for children in developing countries. The Lancet
369(9555):60–70 DOI 10.1016/S0140-6736(07)60032-4.

Grijalva-Eternod CS, Wells JC, Cortina-Borja M, Salse-Ubach N, Tondeur MC, Dolan C,
Meziani C, Wilkinson C, Spiegel P, Seal AJ. 2012. The double burden of obesity and
malnutrition in a protracted emergency setting: a cross-sectional study of Western Sahara
refugees. PLoS Medicine 9(10):e1001320 DOI 10.1371/journal.pmed.1001320.

Heikens GT, Bunn J, Amadi B, Manary M, Chhagan M, Berkley JA, Rollins N, Kelly P,
Adamczick C, Maitland K, Tomkins A. 2008. Case management of HIV-infected severely
malnourished children: challenges in the area of highest prevalence. The Lancet
371(9620):1305–1307 DOI 10.1016/S0140-6736(08)60565-6.

IPC Global Partners. 2008. Integrated Food Security Phase Classification Technical Manual Version
2. Rome, 32. Available at http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/
c/162270/ (accessed 20 December 2012).

Kerac M, Blencowe H, Grijalva-Eternod C, McGrath M, Shoham J, Cole TJ, Seal A. 2011.
Prevalence of wasting among under 6-month-old infants in developing countries and
implications of new case definitions using WHO growth standards: a secondary data analysis.
Archives of Disease in Childhood 96(11):1008–1013 DOI 10.1136/adc.2010.191882.

Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn JE, Rudan I, Campbell H, Cibulskis R,
Li M, Mathers C, Black RE. 2012. Global, regional, and national causes of child mortality:
an updated systematic analysis for 2010 with time trends since 2000. The Lancet
379(9832):2151–2161 DOI 10.1016/S0140-6736(12)60560-1.

Myatt M. 2012. How do we estimate caseload for SAM and/or MAM in children 6–59 months in a
given time period? Community-based Management of Acute Malnutrition Forum. Available at
http://www.cmamforum.org/Resources (accessed 7 August 2012).

Richard SA, Black RE, Gilman RH, Guerrant RL, Kang G, Lanata CF, Molbak K, Rasmussen ZA,
Sack RB, Valentiner-Branth P, Checkley W. 2012. Wasting is associated with stunting in early
childhood. The Journal of Nutrition 142(7):1291–1296 DOI 10.3945/jn.111.154922.

Schofield C, Ashworth A. 1997. Severe malnutrition in children: high case-fatality rates can be
reduced. Africa Health 19(6):17–18.

SMART. 2013. SMART (Standardized Monitoring and Assessment of Relief and Transitions).
Measuring mortality, nutritional status, and food security in crisis situations: SMART
methodology Version 1, April 2006. Available at http://www.smartmethodology.org/ (accessed
7 January 2013).

Stevens GA, Finucane MM, Paciorek CJ, Flaxman SR, White RA, Donner AJ, Ezzati M. 2012.
Trends in mild, moderate, and severe stunting and underweight, and progress towards MDG 1
in 141 developing countries: a systematic analysis of population representative data. The Lancet
380(9844):824–834 DOI 10.1016/S0140-6736(12)60647-3.

Crowe et al. (2014), PeerJ, DOI 10.7717/peerj.380 12/13

https://peerj.com
http://dx.doi.org/10.1016/S0140-6736(02)07719-X
http://dx.doi.org/10.1016/S0140-6736(07)60032-4
http://dx.doi.org/10.1371/journal.pmed.1001320
http://dx.doi.org/10.1016/S0140-6736(08)60565-6
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://www.ipcinfo.org/ipcinfo-detail-forms/ipcinfo-resource-detail0/en/c/162270/
http://dx.doi.org/10.1136/adc.2010.191882
http://dx.doi.org/10.1016/S0140-6736(12)60560-1
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://www.cmamforum.org/Resources
http://dx.doi.org/10.3945/jn.111.154922
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://www.smartmethodology.org/
http://dx.doi.org/10.1016/S0140-6736(12)60647-3
http://dx.doi.org/10.7717/peerj.380


SUN. 2010. Scaling Up Nutrition. Available at http://www.scalingupnutrition.org/ (accessed 1
January 2013).

UNHCR. 2008. UNHCR Nutrition and Food Security Strategic Plan, 2008–2012. Geneva. Available
at http://www.unhcr.org/488600152.html (accessed 9 May 2014).

United Nations Statistics Division Demographic Yearbook. 2007. Available at http://unstats.un.
org/unsd/demographic/products/dyb/dyb2007.htm (accessed 10 May 2012).

WHO. 1995. World Health Organization Expert Committee (1995) Physical status: the use
and interpretation of anthropometry. Geneva. Available at http://www.who.int/childgrowth/
publications/physical status/en/index.html (accessed 29 May 2012).

WHO. 2006a. WHO Anthro 2005 for personal computers manual: software for assessing growth
and development of the world’s children. Geneva: World Health Organization. Available at http:
//www.who.int/childgrowth/software/WHOAnthro2005 PC Manual.pdf (accessed 29 May 2012).

WHO. 2006b. World Health Organization (WHO) Child Growth Standards. Available at http://
www.who.int/childgrowth/en/ (accessed 1 December 2012).

WHO/WFP/UNSCN/UNICEF. 2007. Community-based management of severe acute
malnutrition. A Joint Statement by the World Health Organization, the World Food
Programme, the United Nations System Standing Committee on Nutrition and the
United Nations Children’s Fund. Available at http://www.who.int/nutrition/topics/statement
commbased malnutrition/en/index.html (accessed 26 December 2012).

Crowe et al. (2014), PeerJ, DOI 10.7717/peerj.380 13/13

https://peerj.com
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.scalingupnutrition.org/
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://www.unhcr.org/488600152.html
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://unstats.un.org/unsd/demographic/products/dyb/dyb2007.htm
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/publications/physical_status/en/index.html
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/software/WHOAnthro2005_PC_Manual.pdf
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/childgrowth/en/
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://www.who.int/nutrition/topics/statement_commbased_malnutrition/en/index.html
http://dx.doi.org/10.7717/peerj.380

	Effect of nutrition survey `cleaning criteria' on estimates of malnutrition prevalence and disease burden: secondary data analysis
	Introduction
	Materials & Methods
	Study population and sample size
	Variables
	Cleaning criteria
	Data handling and analysis
	Ethics statement

	Results and Discussion
	Databases characteristics
	Impact of different cleaning criteria on record exclusion
	Impact of different cleaning criteria on reported prevalence
	Implications for clinical caseload planning
	Explaining the observed differences

	Discussion
	Acknowledgements
	References


