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Background

Key recommendations
• Survey design and organization
• Field work procedures
• Data processing analysis and reporting

Use and dissemination

Next steps

Outline
Outline  Background Key recommendations Use and dissemination  Next steps



• Wide discrepancies in malnutrition estimates in some 
countries prompted discussion on survey methods

• USAID, through FHI 360 and FANTA, convened a meeting in 
2015 with representatives from DHS, MICS, SMART, UNICEF, 
WHO and academia

• The need for updated guidance on data collection methods 
and data quality indicators/assessment for anthropometry 
was agreed at the 2015 meeting → WHO-UNICEF TEAnM
was requested to develop guidance

• Development of the guidance was included in the TEAnM’s
first year workplan; a working group of technical experts was 
established to support the process

Background
Outline  Background Key recommendations Use and dissemination  Next steps



Recommendations on the collection, analysis 
and reporting of malnutrition estimates based 
on weight, length/height and age in children  
< 5 years in nationally representative surveys. 

• Aim: to guide survey implementers to 
generate high quality malnutrition estimates 
for global monitoring and program planning

• Recommendations based on evidence and 
practical experience/expert advice – many 
outstanding questions

• Reference made to existing guidance as much 
as possible

Key recommendations – Report Overview
Outline  Background Key recommendations Use and dissemination  Next steps

Survey 
design and organization

• Planning
• Sampling
• Questionnaires
• Training
• Equipment

Fieldwork procedures
• Data collection
• Interviews and measurements
• Data capture/entry
• Supervision & quality assurance

Data processing

• Data quality indicators 
• Data analysis
• Data interpretation
• Reporting

Recommendations 
organized around 
3 main areas



Highlights
Planning
 Involve an expert anthropometrist in the survey planning
 Determine if other surveys planned in a similar timeframe; avoid duplication
 Plan to have two trained anthropometrists (including one main measurer who passes the 

standardization exercise) per field team 
Obtain ethical approval from appropriate authorities

Sampling
 Appoint a sampling statistician to develop and oversee implementation of and reporting on 

the sampling plan 
 Conduct the listing and mapping operation using a specially trained team that works 

independently of the survey interview process using standard protocols for planning, training, 
implementation and field and central checks 

 Draw the sample of households to be interviewed at central office (only at field level in 
extreme cases in select PSUs)

Key recommendations – Survey design
Outline  Background Key recommendations Use and dissemination  Next steps



Highlights – Questionnaires
Design questionnaires require:
One household questionnaire to be filled for each 

sampled household
 Time and date of all call-backs to be recorded 
One questionnaire for anthropometry to be used for 

each eligible child <6 years (weight and height 
measurements only for <5 year olds) 

Date of birth from official documents; event calendars 
only when document unavailable to identify at least 
the month and year of birth (not age)

Collection of all key variables (e.g. clothing, position, 
obstructions etc.)

Key recommendations – Survey design
Outline  Background Key recommendations Use and dissemination  Next steps

Model questionnaires provided



Highlights - Training
 The trainer must have demonstrated expertise based on 

recent experience

 Ensure practice on infants <3 mos, 3–5 mos and 6–11 mos

 Undertake standardization tests with at least 10 children 
(half 2-4 years, half <2 years) measured in duplicate per 
trainee; plan parallel or sequential sessions if >10 trainees

 Pass/fail TEM cut offs (length/height only): <0.6 cm for 
precision and <0.8 cm for accuracy

 If the expert anthropometrist precision TEM ≥ 0.4 cm, can 
only assess trainee precision

 Organize retraining and re-standardization if too few 
trainees pass the test

Key recommendations – Survey design
Outline  Background Key recommendations Use and dissemination  Next steps



Highlights
Data collection
 List all children under 6 years old, before selecting 

children under 5 years old for measurement
 Implement a minimum of 2 call backs per household at 

different times of the day and establish optimal time for 
revisit of eligible children not present

 Undertake checks of the scale with test weight of at least 
5 kg daily

Interviews and measurement
 Always record the date of birth and date of visit on the 

questionnaire
 Weigh the child undressed to the minimum and if not 

possible, record it on the questionnaire 
 Always record whether recumbent length or standing 

height was measured 

Key recommendations – Field work
Outline  Background Key recommendations Use and dissemination  Next steps



Highlights - Quality assurance

Undertake intensive supervision in the first few weeks of field work to address 
issues early on

 For surveys with a long period of field work, undertake intensive supervision 
towards the end of data collection

Undertake blinded re-measurements of (i) a random sample and (ii) flagged cases 

Do not flag for remeasurement at the household during data collection

Outliers must not be identified by hand in the field and to avoid over-editing; do not 
provide reference sheets for child growth. 

Key recommendations – Field work
Outline  Background Key recommendations Use and dissemination  Next steps



Report on and appraise data quality considering the 
following indicators conjointly, not in isolation, using 
specifics (e.g. formulas) outlined in the report:

1. Completeness
2. Sex ratio

3. Age distribution

4. Digit preference for height and weight
5. Implausible z score values
6. Standard deviation

7. Normality

Key recommendations – Quality assessment
Outline  Background Key recommendations Use and dissemination  Next steps



Highlights – Data completeness

Report on at least the following using 
specified formulas:
• Household completion rate
• Household response rate
• U5 child completion rate
• Random remeasurement completion rate 
• Flagged remeasurement completion rate 
• Children with complete date of birth 
• Eligible U5 Children measured 
• Eligible U5 Children absent
• Eligible U5 Children refused 
• Eligible U5 Children other reason not measured

Key recommendations – Quality assessment
Outline  Background Key recommendations Use and dissemination  Next steps

• Errors during data collection and 
lack of data completeness in a 
survey can lead to non-
representative or biased results. 

• Transparent reporting on 
completeness provides 
confidence in the survey and 
how it has been implemented.

• What are allowable thresholds 
for response rates and missing 
values for representative 
estimates? 

• Can adjustments be made?

Why?

Remaining 
questions



Highlights – Digit preference

• Report on terminal digit distributions 
and index of dissimilarity for 
terminal digits of weight and 
length/height and whole number 
distributions

• Terminal digit heaping on weights is 
more problematic than on height

• Whole number heaping is 
problematic for both weight and 
height

• Assess for different disaggregations

Key recommendations – Quality assessment
Outline  Background Key recommendations Use and dissemination  Next steps

• Digit preference may be a tell-tale sign of 
inadequate care and attention during data 
collection and recording or data fabrication.  

• Understanding the degree of heaping (e.g. 
rounding on weight vs height and rounding 
to half cm vs rounding to nearest 10 cm) 
can provide insight on validity of resulting 
estimates.  

• What thresholds for data heaping should be 
used to indicate degree of inaccuracy of 
estimates for each measurement?

Why?

Remaining 
questions



Highlights – Implausible z-score 
values

• To be calculated using the WHO flagged 
values for HAZ, WAZ, WHZ

• A value >1% flagged for any indicator is 
concerning

• Examine the percentage flagged by 
disaggregation categories

• A low value does not necessarily imply 
adequate data quality since values that 
are inaccurate may still occur within the 
WHO flag range 

Key recommendations – Quality assessment
Outline  Background Key recommendations Use and dissemination  Next steps

Index Fixed flags used to 
generate implausible z 
score values

HAZ <-6 or >6
WHZ <-6 or >5
WAZ <-5 or >5

• Values outside the plausible 
range are usually due to poor 
measurement, inaccurate date 
of birth or data recording errors. 

• High values can indicate 
inaccuracy of malnutrition 
estimates. 

• Can alternate thresholds for 
implausible values be developed 
to indicate degree of inaccuracy 
of the estimates?

Why?

Remaining 
questions



Highlights – Standard deviation of z 
scores
• Calculate using unweighted sample weights for 

all measured children after removal of WHO 
fixed flags

• Valid SDs ranges at national level are yet to be 
established, unclear how much variation due to 
data quality vs heterogeneity in relation to 
environments prejudicial to optimal growth 

• Calculate for different disaggregations and 
explain large unexpected differences between 
groups (e.g. large differences in SDs between 
girls and boys or large fluctuations between 
neighbouring age groups) in the report

Key recommendations – Quality assessment
Outline  Background Key recommendations Use and dissemination  Next steps

• The higher the SD, the greater 
the likelihood that poor data 
quality is contributing to the 
wide SDs observed. 

• High values can indicate 
inaccuracy of malnutrition 
estimates. 

• What thresholds for standard 
deviation should be applied for 
the 3 indicators to indicate 
degree of inaccuracy of 
estimates? 

Why?

Remaining 
questions



• Report released in May 2019; available in 
6 official UN languages

• Survey programmes have started 
adopting recommendations, including 
development of tools to facilitate 
implementation

• UNICEF-WHO-World Bank Joint 
Malnutrition Estimates Working Group for 
review of new sources and time series 
reviews for the global database

Dissemination and use
Outline  Background Key recommendations Use and dissemination  Next steps



• WHO-UNICEF TEAnM established a 
technical working group to map and 
address the outstanding issues from 
the 2019 report

• Research question outlines are being 
developed under 7 key areas

• Map groups that can address research 
questions and explore resources to 
support implementation of the 
research questions

• Complete analysis for at least 2 
research questions by end of 2021

Current and next steps

3
Event 

calendars

4
Outlier 

thresholds

1
Standardization 

tests

2
Height 

measurement

5
Random & 

systematic error

6 
DQ indicator 
thresholds

7
Remeasurement 

procedures

Outline  Background Key recommendations Use and dissemination  Next steps

Are they valid with <10 
children?

Repeat measures? If so, 
by whom and how?

Do age and malnutrition 
estimates vary if DOB by 
document vs. calendar?

Are current WHO flags 
optimal and aligned with 
biological plausibility?

Can they be disentangled?  
What is their impact? Can 
estimates be adjusted?

What are the optimal
thresholds for each 
data quality indicator?

Optimal % for random 
remeasurement? Flags 
for remeasurement?

7 research 
topic areas 

(with sample questions)



Thank You
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Best practices for quality anthropometric 
data collection at The DHS Program

Peter Aka , PhD
Biomarker Specialist, The DHS Program



OUTLINE

 Survey design
 Training
 Quality assurance
 Supervision 
 Dissemination
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What is The DHS Program?

A USAID-funded project that provides 
technical assistance to:

• improve the collection, analysis and 
presentation of population, health, 
and nutrition data 

• facilitate use of these data for 
planning, policy-making, and 
program management 

DHS-8 implemented by ICF with partners Johns Hopkins University, PATH, 
EnCompass, Avenir Health, Vysnova Partners, Blue Raster
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Designing surveys that incorporate best 
practices for collecting anthropometric data

• Sampling
• Team composition
• Budgeting and planning 

Photo: courtesy of ICF/DHS Program



Anthropometry 
training of DHS staff

Ongoing certification of 
consultants

Photo: courtesy of ICF/DHS Program
Photo: courtesy of
ICF/DHS Program



Managing the standardization process



Tool to performance during standardization



Daily equipment checks



Documenting interference with height and weight 
measurements

Photos: courtesy of ICF/DHS Program



Remeasurements during fieldwork

An important way of assuring data 
quality among children is:

 Random remeasurement

 Flagged remeasurement

Photo: courtesy of ICF/DHS Program



Anthropometry checklist

Field check tables

Monitoring 
performance of 
anthropometry 
data collection
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Communicating quality of 
anthropometric data to users
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2018 Nigeria DHS data quality procedures

Photos: courtesy of ICF/DHS Program



2018 Nigeria DHS standardization exercise results 



2018 Nigeria DHS results of remeasurement

29.1% of height and weight values were the same
Ranging from 1.4 to 96.1% by team

2.1% of the random measurements had an 
unacceptable (>1cm) height difference
Ranging from 0% to 10.8% by team

Measurers’ precision ranged from a TEM of 0.0 to 
3.3 cm, or 0.0 to 0.5 cm when excluding extreme 
outliers



Summary of teams’ performance, Nigeria DHS 
2008-2018
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6.7

2013 2018

Wasting
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Out of 150 surveys Nigeria ranked…

2008: 2013: 2018:

147 (wasting) 122 (wasting) 22 (wasting) 

Data quality likely 
impacted prevalence 
estimates in 2013 Nigeria 
DHS
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Nigeria wasting data quality score over time

Worst
(Benin)

bottom 25%
middle 50% 
top 25% 

Best
(Guatemala)

2008 

2013 

2018 



DHS-8 resources

• Best practices brief
• Standardization tool
• Biomarker Questionnaire and 

Re-measurement 
Questionnaire

• Biomarker Manual
• Field check tables
• Biomarker checklists
• Tabulation plan

https://dhsprogram.com/publications/publication-od77-other-documents.cfm?csSearch=7050_1


cdc.gov/coronavirus
www.cdc.gov/coronavirus/2019-ncov/global-covid-19

Maintaining Quality of Anthropometric Data During the 
COVID-19 Pandemic

Eva Leidman, MSPH
Epidemiologist
Centers for Disease Control and Prevention

USAID Advanced Nutrition
Webinar: Quality anthropometric data 
collection in large-scale surveys
January 14, 2020



Presentation Overview

 Procedures and considerations to maintain anthropometric quality:
– Survey design
– Training
– Data collection

 For each component above, will review:
– Universal considerations and procedures 
– Implications of the COVID-19 pandemic
– Evidence and guidance



Survey Design and Planning



Justifying Survey Implementation



Universal Considerations

 Evaluate risks and costs of conducting a survey
– Direct and opportunity costs
– Risks to households and survey teams

 Justify public health benefit against potential risks/costs
– Need for updated nutrition information
– Characterize programmatic actions dependent on survey findings



Evaluating New Risks of Nutrition Surveys

 Review epidemiological situation in survey area to characterize local risk
– Current incidence of COVID-19
– Trends of COVID-19
– COVID-19 positive test rate
– COVID-19 test rate (per 100,000 population per week) 

 Consider potential risk of transmission for survey subjects (children), 
respondents, and enumerators



Evaluating Feasibility of Implementation

 National movement restrictions within and between communities
 Availability of qualified staff to manage the survey
 Personal protective equipment and supplies available for ensuring 

appropriate infection prevention and control



Sampling and Survey Design



Universal Considerations

 Use shorter questionnaires to focus on data quality over quantity
 Calculate sample size to achieve minimum necessary precision 



Duration and Number of Exposures

 Reduce number of contacts per person
 Minimize duration of required contacts
 Close contact: Within 6 feet of an infected person for a cumulative total of 15 

minutes over a 24-hour period while the patient is infectious*

Pringle JC, Leikauskas J, Ransom-Kelley S, et al. COVID-19 in a Correctional Facility Employee Following Multiple Brief Exposures to Persons with COVID-19 —
Vermont, July–August 2020. MMWR Morb Mortal Wkly Rep 2020;69:1569–1570.

*For symptomatic patients -
from 2 days before illness onset 
until the patient is isolated
For asymptomatic patients –
from 2 days prior to test 
specimen collection until the 
patient is isolated



Adjusting Survey Design to Minimize Exposure

 Keep number of survey questions and indicators to absolute minimum 
– Consider total interview time < 15 minutes 

 Use small sample size
– Consider fewer strata and lower acceptable precision threshold
– Account for higher non-response rate - household refusals & 

exclusions given COVID-19 exposure or symptoms



Selecting Enumerators to Minimize Risk

 Exclude enumerators at increased risk of severe COVID-19 outcomes
– 65 years of age or older
– With certain medical conditions*

*https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/index.html



Higher Risk Enumerators: COVID-19 Hospitalization 
and Death Rate Compared to 18-29 Year Olds



High Risk Enumerators: Certain Medical Conditions

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html



Testing and Symptom Monitoring



Symptom Monitoring
 Establish systems for regular 

reporting of symptoms and 
exposures by enumerators

 Consider use of the CDC Clinical 
Criteria unless locally recommended 
list available

https://wwwn.cdc.gov/nndss/conditions/coronavirus-
disease-2019-covid-19/case-definition/2020/08/05/



Testing

 Coordinate with local authorities to:
– Discuss availability of tests and specimen collection sites
– Ensure prompt return of tests for field teams

 Facilitate testing (as feasible):
– After training, before field work begins
– Interim point of data collection (if multiple weeks or months)
– If a team member develops symptoms or has close contact with confirmed 

case
 RT-PCR - most accurate for diagnosing active infection
 Team members should isolate (avoid field work) while waiting for tests results



Survey Design During Pandemic - Summary

 Ensure implementation of the survey can be justified – evaluating global risks of 
COVID-19 in children, local transmission risks, and benefits of survey 
implementation 

 Minimize risks by reducing duration and number of high-risk contacts – shorter 
questionnaires, reduced sample size, recruitment of enumerators at lower risk of 
severe outcomes

 Adopt practices of symptom monitoring and testing to allow for early identification 
and isolation of any cases



Training and Standardization



Universal Considerations

 Anthropometry specific training content:
– Didactic training – age ascertainment / use of local event calendar, 

measurement of weight, height, (and MUAC)
– Demonstration and practice
– Standardization test  



Didactic Training

 Consider feasibility of alternative modalities to in-person training
 Reduce risk of in-person training 

– Reduce non-survey contacts during and following training
– Identify outdoor (or well ventilated) training locations
– Encourage physical spacing during training (at least 6 feet apart) 
– Encourage use of face masks

 Review didactic and practical training agenda to add key pandemic topics
– Clean and disinfect equipment
– Use of personal protective equipment
– Screening of household members for COVID-19 symptoms and exposures
– Monitor and report symptoms among survey teams



Demonstration and Practice

 Practice donning and doffing personal protective equipment (PPE)
 Masks – provide at least 3 per day of data collection
 Gloves – provide enough to change between each household



Standardization Tests

 Reduce risk where possible:
– Reduce the number of people in any given area during each test
– Select outdoor (or well ventilated) location
– Require caregivers and children ≥ 2 years old to wear face masks
– Recruit caregivers without risk factors (age, comorbidities)
– Only essential participants (no additional children / caregivers)
– Promote frequent hand hygiene



Data Collection during Pandemic



Universal Procedures 

 Data collection steps
– Field supervision 
– Household identification/selection
– Consent and enrollment
– Interviews
– Anthropometric measurement
– Data quality assurance



Field Work and Supervision



Field Work and Supervision

 Avoid multiple teams requiring simultaneous post-exposure quarantine by 
cohorting teams to:

– Minimize contact between teams for the duration of fieldwork
– Keep individuals on the same teams
– Reduce number of teams supervised by single supervisors
– Increase the space between members of the same team
– Wear personal protective equipment 

 Identify opportunities to support review of field data quality absent direct 
field supervision



Limiting Contact Between Teams



Household Identification, Selection, 
Consent and Enrollment



Household Identification and Selection

 Standard practices for mapping and listing households can be applied
 Consider screening of household members prior to beginning the survey
 Utility (sensitivity and positive predictive value) of symptom-based screening will be 

context specific

https://www.who.int/publications/i/item/WHO-2019-nCoV-Surveillance_Case_Definition-2020.2
https://www.cdc.gov/screening/paper-version.pdf

Have you experienced any of the following symptoms in the past 48 
hours:
• Fever
• Cough
• General weakness/fatigue
• Headache
• Myalgia
• Sore throat
• Coryza
• Dyspnea
• Anorexia/nausea/vomiting
• Diarrhea
• Altered mental status



Consent and Enrollment

 Apply standard practices for obtaining informed consent
– Mention potential risk of COVID-19 transmission in consent

 Exclude households with symptoms or exposures consistent with COVID-19
 Provide masks to household members (survey respondents an children ≥2 

years) and encourage use



Interviews and Anthropometric 
Measurement



Interviews

 Support appropriate hand hygiene
 Require use of recommended PPE by teams
 Conduct interviews outdoors (or in well ventilated space)
 Maintain distance ≥2 meters
 Prevent congregation (or household or community members) around the 

interview



Hand Hygiene

 Wash hands with soap and water for at 
least 20 seconds

 Use an alcohol-based hand rub that 
contains 60% alcohol if soap and water 
are not available

 Practice good hand hygiene before and 
after collecting anthropometric 
measurements

https://www.cdc.gov/coronavirus/2019-ncov/downloads/global-covid-19/314181-U_COVID-19_HandWashingBucket.pdf



Universal Considerations

 Rigorous measurement of 
anthropometry is 
fundamental to collecting 
meaningful estimates of 
nutritional indicators

UNICEF, 1986, How to weigh and measure children: 
assessing the nutrition status of young children



Adjusting Measurement Procedures to Minimize Risk

 Provide supplies to support proper cleaning and disinfecting
– SARS-CoV-2 is susceptible to standard disinfection methods
– New MUAC tapes may be used for each household
– For disinfecting: 70% alcohol or 0.1% (1000ppm) chlorine solution
– Alcohol is recommended where feasible (as chlorine is corrosive) 

 Measuring all anthropometric measurements (using standard protocols) –
doing so can be performed safely with proper cleaning and disinfecting



Virus Persistence on Surfaces

Chin AWH, Chu JTS, Perera MRA, Hui KPY, Yen HL, Chan MCW, Peiris M, Poon LLM. Stability of SARS-CoV-2 in different environmental conditions. Lancet Microbe. 2020 
May;1(1):e10.



Data Quality Review



Universal Considerations

 Standard indicators of anthropometric data quality

https://www.who.int/nutrition/publications/anthropometry-data-quality-report/en/



Data Quality Review

 Increased importance of reviewing data quality given pandemic limitations on direct 
field supervision

 Review data quality:
– Throughout data collection  give real-time feedback to teams
– End of data collection  evaluate issues that may impact interpretation

 Data quality assessment aims to identify:
– Selection bias
– Measurement bias

 Measures of implausible z-scores (flags) and standard deviation are two key 
metrics of measurement bias



Improvements in Data Quality Observable Following 
Improved Training and Field Supervision

Leidman E, Mwirigi LM, Maina-Gathigi L, Wamae A, Imbwaga AA, Bilukha OO. Assessment of Anthropometric Data Following Investments to Ensure Quality: Kenya 
Demographic Health Surveys Case Study, 2008 to 2009 and 2014. Food and Nutrition Bulletin. 2018;39(3):406-419. 

Comparing 2008-9 to 2014:
- Narrower standard 

deviation (closer to 1.0) 
- Fewer implausible z-

scores (flags)



Data Collection Considerations during Pandemic

 Combination of mitigation measures (‘swiss cheese’ theory) can reduce risk

https://www.nytimes.com/2020/12/05/health/coronavirus-swiss-cheese-infection-mackay.html



Data Collection Considerations - Summary

 Cohort teams to limit contact between teams during data collection
 Encourage use of key evidence-based mitigation measures: mask use, 

proper hand hygiene, physical distancing 
 Proceed with (rigorous) measurement of all standard anthropometric 

indicators - disinfecting equipment can be performed safely
 Evaluation of data quality is essential given barriers to field supervision 

– Key metrics of measurement bias: standard deviation and flags



Thank You

For more information contact:
 Eva Leidman – eleidman@cdc.gov

Key resources:
- TEAM: Recommendations for data collection, analysis and reporting on anthropometric 

indicators in children under 5 years old 
https://www.who.int/nutrition/publications/anthropometry-data-quality-report/en/

- SMART: Interim Guidance on Restarting Population Level Surveys and Household Level Data 
Collection in Humanitarian Situations During COVID-19 Pandemic 
https://smartmethodology.org/wp-content/uploads/2020/10/Guidance-on-Household-
Surveys-during-COVID-19_Final-version.pdf

https://www.who.int/nutrition/publications/anthropometry-data-quality-report/en/
https://smartmethodology.org/wp-content/uploads/2020/10/Guidance-on-Household-Surveys-during-COVID-19_Final-version.pdf


For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.
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Population-based surveys are a key resource to 
monitor trends in nutrition

Stevens et al. Lancet. 2012; Bhutta et al., 2020. Am J Clin Nutr, Volume 112, Issue Supplement_2, September 2020, Pages 894S–904S, https://doi.org/10.1093/ajcn/nqaa153

Trends in child stunting prevalence in exemplar countries (1990–2016). CAGR, compound annual 
growth rate.

Global stunting prevalence and numbers (1990 – 2025)



Several indicators have been used to assess 
anthropometric data quality

 Pattern of age heaping 

 Missing data on child height

 Proportion of biologically implausible values

 Misreporting of month of birth for age estimation 

 Random error

Gap: A single aggregate measure of relative 
anthropometric data quality needed.



Study Aim

To develop composite indices of anthropometric data quality for 
height-for-age z-scores (HAZ) and weight-for-height z-scores (WHZ) 

for use in multi-survey analysis of child health and nutritional status.



Individual indicators of data quality were selected based on 
expert guidance in the WHO/UNICEF report

Four domains of indicators: 

1. Completeness of data on date of birth (DOB) and anthropometry,

2. Digit preference for height and age,

3. Bias in age-reporting, and 

4. Dispersion and extreme values

Reference for z-score calculation: WHO Child Growth standards 

World Health Organization Child Growth Standards Anthro package. https://www.who.int/toolkits/child-growth-standards/standards



1. Indicators for partial or incomplete 
information
oDate of birth completeness

o % of children 0–59 months with at least complete month and year of birth.
o Missing day of birth were not considered incomplete.

oAnthropometric measurement completeness
o % of children 0–59 months with height and weight data recorded. 



2. Indicators for digit preference for height and age 

o Digit preference is defined as a tendency 
for certain digits to appear more often 
than expected by chance.

o The index of dissimilarity was used to 
numerically characterize digit preference 
for height and age separately.

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑜𝑜𝑜𝑜 𝐼𝐼𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

= �𝑑𝑑𝑎𝑎𝑑𝑑 (actual percentage − expected percentage ⁄) 2

WHO/UNICEF. Recommendations for data collection analysis and reporting: anthropometric indicators for children under 5 years. 2019.



3. Indicator of bias in age-reporting

Absolute difference in mean HAZ values by 
month of birth (MOB) between January and 
December.

• There should be no sharp differences in 
mean HAZ by the month of birth within a 
given birth year.

• In situations with poor date of birth:
• Children early in the year are likely to be randomly 

assigned later birth months;
• Children later in the year are likely to be randomly 

assigned earlier birth months.

• The absolute difference in HAZ by MOB of 
reporting should be close to 0 if there are no 
systematic errors in age reporting.

Larsen AF, Headey D, Masters WA. Misreporting month of birth: diagnosis and implications for research on nutrition and early childhood in developing countries. Demography 2019;56:707-728.

Diff 
by 

MOB



4. Indicators dispersion and extremes

o Biologically implausible (“flagged”) values: 
percentage of implausible values as defined by the 
World Health Organization Child Growth Standards 
flagging convention: 

• HAZ: <-6 or >6 SD
• WHZ: <-5 or >5 SD

o Standard deviation of HAZ and WHZ: standard 
deviation (SD) of HAZ and WHZ to summarize the 
width of the distribution.

• Expected value = 1.0



Summary of individual quality indicators 
considered for use in the development of data 
quality indices

Data quality indicator 
Summary Statistics 

Median IQR (25th, 75th) Range (min, max) 

Completeness of date of birth, % 99 98, 100 80, 100 
Completeness of anthropometry measurement, % 96 93, 98 70, 100 
Digit preference for height, index of dissimilarity % 15 10, 24 3.1, 83 
Digit preference for age at 6 month intervals, index of 
dissimilarity % 0.70 0.50, 0.90 0, 2.0 

Biologically implausible (‘Flagged’) values for HAZ, % 1.6 0.72, 2.9 0.03, 12 
Biologically implausible (‘Flagged’) values for WHZ, % 1.9 1.0, 3.4 0.13, 15 
Absolute difference in mean HAZ by month of birth 
(December versus January), z-score 0.25 0.13, 0.38 0.001, 0.90 

Standard deviation of HAZ, z-score 1.59 1.41, 1.78 1.07, 2.47 
Standard deviation of WHZ1, z-score 1.30 1.18, 1.43 0.99, 2.17 
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Low correlations between selected 
indicators suggests different aspects of 
anthropometric data quality were 
captured.

Pearson correlation 
coefficient: 

<0.30 for most

SD and flagged values: 0.79



Principal component analysis (PCA) was used to 
construct composite indices for HAZ and WHZ 

Composite index for HAZ 

(6 indicators)

o % complete date of birth (DOB)

o % complete with anthropometry 

o Digit preference for height

o Absolute difference in HAZ by MOB

o % “flagged” values for HAZ

o SD for HAZ 

Composite index for WHZ 

(4 indicators)

o % complete with anthropometry 

o Digit preference for height

o % “flagged” values for WHZ

o SD for WHZ 

Generate an index which summarizes the greatest total variance in the data based on the 
correlation matrix of a linear combination of variables in the first component.
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Composite data quality 
index can be used to rank 
surveys based on relative 
anthropometric quality

Values range from low score (poor quality) 
to high score (improved quality).

Absolute values do not carry meaning, aside 
from providing a means for relative ranking.
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Quality indices can be 
used to assess relative 
ranking of surveys over 
time
Assessing heterogeneity in 
anthropometric data quality within a 
country, over time. 



Composite data quality indices 
for HAZ and WHZ are closely 
correlated

HAZ
WHZ

Overall trend suggests 
improvement in anthropometric 
data quality overtime



Composite indices can effectively discriminate surveys by 
anthropometric data quality

• Excellent vs. poor anthropometric quality.

• Overall quality of anthropometric data collection in DHS has improved over 
time, though there continued to be substantial heterogeneity.

• Quality indices can be used to account for variability in anthropometric quality 
over time and check robustness of inferences in multi-survey analyses.
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Factor loadings of individual quality indicators
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