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UNESCWA Workshop on Population Projections and Preparing Microdata
Rabat, Morocco
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Desired 
Characteristics 
of MICRODATA
for Public Use

Useful – Scientific – Principled 
• Flexible = neutral design
• Representative of the population
• Well documented
• Sufficiently detailed
• Intact household structure 
• Protect privacy of individuals
• Accessible
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Useful    – Scientific    – Principled 

• Flexible / broadly usable
• Representative of the population
• Well documented
• Sufficiently detailed
• Intact household structure 
• Protect privacy of individuals
• Accessible

People illustrations by Storyset

Metadata

Sample design

Geography and GIS

Data quality

Confidentialization

Sample 
characteristics

Keep it simple 
for flexibility

• High-density (10% is standard) data file. 
• Household-level to include all persons from 

each sampled household
• Systematic design 

(implicitly geographically stratified) 
every nth record across geographically 
sorted records

• Inflation factors (or weights and design 
variables for complex samples)

• Sample design documentation
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Metadata

Data are only usable 
or meaningful with 
good metadata 

• Codebooks
• Questionnaires
• Enumerator instructions
• Census date and methodological notes
• Sample design information

Variables
and Categories

Full set of census 
topics

• Full set of census topics
• As many census variables as possible
• Single year of age
• Geographic codes (subnational units)

• Place of residence (or usual residence)
• Place of previous residence and birthplace

(subnational and country)
• 2nd or lower sub-national administrative level
• Set lower bound for population per unit (e.g., 

20,000) 

• 3-digit occupation and industry, if possible
• Option to omit or collapse sensitive info
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Metadata

• Codebooks
• Short and long variable names
• Value labels
• Include labels for different types of missing 

(unknown vs. not in universe)
• Variable specification (format-dependent) 

• Location and width

• Questionnaires
• Enumerator instructions
• Sample design information

Exercises: Data for Research Plans

1. WHO Health Workforce Accounts
This research investigates the location and concentration of health workers, preferably to 
the second or third subnational geographic level and disaggregated by type of health 
workers (such as nurses, doctors, midwives, nurse practitioners, medical technicians, etc.).

2. Vulnerability of Older Adults
This study looks at living arrangements of older adults around the world. The research 
could be useful for understanding vulnerabilities of those living alone, potential familial 
support systems, and potential caregiving burdens of adult children.

3. SDG 8.6.1 – NEET (% young adults not in education, employment, or training)
We want to measure SDG 8.6.1. The indicator guidelines measure of the percent of young 
adults (defined as people age 15-24) who are not engaged in education, employment or 
training to be calculated as 

NEET=  (total youth - employed youth - youth in school)/(total youth)*100
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Exercises: Data for Research Plans

For each research plan:
• What information (in the form of variables or census questions) is 

required for this research?
• Does the census have this information?
• Will published census reports have enough information to do this 

research?
Extra credit: Once you have learned something about the population of interest, 
what other information in the census could help you determine how to design 
policy, target resources, or otherwise determine how to improve lives?

WHO Health Workforce Accounts

This research investigates the location and concentration of health workers, 
preferably to the second or third subnational geographic level and disaggregated by 
type of health workers (such as nurses, doctors, midwives, nurse practitioners, 
medical technicians, etc.).

Variables:

Extra Credit:

- Occupation
with detail (3-digit) about types of health care workers: nurses, 
doctors, midwives, nurse practitioners, medical technicians, etc.

- Sub-national geography
at least 2nd subnational

-

- Age, ethnicity, language, access to utilities or 
amenities, disability, fertility, and others

In census? Yes

Need microdata? Yes

Use International 
Standard Classifications
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Emergencies & Understanding Vulnerabilities:
WHO on the Health Workforce

National Health Workforce Accounts (NHWA): Definition

Documentation and tools available here:
www.who.int/hrh/statistics/nhwa/

A system by which countries progressively improve the 
availability, quality, and use of data on health workforce through 
monitoring of a set of indicators to support achievement of 
Universal Health Coverage, SDGs and other health objectives.

WHO examples shared courtesy of Dr. Mathieu Boniol
Presentation for IPUMS International Pre-conference Workshop
ISI World Statistics Congress, Kuala Lumpur
August 18, 2019 

Occupational title
Group code

UnitMinorSub
Health professionals22
Medical doctors221
Generalist medical practitioners2211
Specialist medical practitioners2212
Nursing and midwifery professionals222
Nursing professionals2221
Midwifery professionals2222
Traditional and complementary medicine professionals223
Traditional and complementary medicine professionals2230
Paramedical practitioners224
Paramedical practitioners2240
Other health professionals226
Dentists2261
Pharmacists2262
Environmental and occupational health and hygiene professionals2263
Physiotherapists2264
Dieticians and nutritionists2265
Audiologists and speech therapists2266
Optometrists and ophthalmic opticians2267
Health professionals not elsewhere classified2269

Occupational title
Group code

UnitMinorSub
Health associate professionals32
Medical and pharmaceutical technicians321
Medical imaging and therapeutic equipment technicians3211
Medical and pathology laboratory technicians3212
Pharmaceutical technicians and assistants3213
Medical and dental prosthetic and related technicians3214
Nursing and midwifery associate professionals322
Nursing associate professionals3221
Midwifery associate professionals3222
Traditional and complementary medicine associate professionals323
Traditional and complementary medicine associate professionals3230
Other health associate professionals325
Dental assistants and therapists3251
Medical records and health information technicians3252
Community health workers3253
Dispensing opticians3254
Physiotherapy technicians and assistants3255
Medical assistants3256
Environmental and occupational health inspectors and associates3257
Ambulance workers3258
Health associate professionals not elsewhere classified3259

Occupational title
Group code

UnitMinorSub
Personal care workers53
Personal care workers in health services532
Health care assistants5321
Home-based personal care workers5322
Personal care workers in health services not elsewhere classified5329
Additional health-related unit groups
Health service managers1342
Aged care service managers1343
Psychologists2634
Social work and counselling professionals2635
Medical secretaries3344

Occupational information
ISCO International Classification
at 3-digit or 4-digit level
from IPUMS

Some info for 35 countries
but detail at preferred level 
for only 14 countries 

WHO example: measuring the health workforce
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Top 5 health 
occupations for 
selected countries

Wide variability in medical 
professional availability and 
distribution

Nursing and midwifery
personnel

Medical doctors     

WHO example: measuring the health workforce

WHO example: measuring the health workforce
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WHO example: measuring the health workforce
Nursing and Midwifery personnelPhysicians Traditional medicine

Source: Minnesota Population Center. Integrated Public Use Microdata Series, International: Version 7.0 [dataset]. Minneapolis, MN: 
IPUMS, 2018. https://doi.org/10.18128/D020.V7.0. Data from the National Institute for Statistics and Economic Analysis, Benin

Vulnerability of Older Adults

This study looks at living arrangements of older adults around the world. The 
research could be useful for understanding vulnerabilities of those living alone, 
potential familial support systems, and potential caregiving burdens of adult 
children.

Variables:

Extra Credit:

- Age, especially older age groups

- # people in the household (or hh sample)

- Relationship to head of household

- Subnational geography, disability, household 
amenities

In census? Yes

Need microdata? Yes

Census is often the
only viable source of data: 
- study of small groups
- household structure
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Household Structure of Older Persons

Census Data: Ready for Anything
Adapting to Covid Response Needs
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Scholarly Research on COVID-19

Older Adults 
Living with 
Children

Disaggregated by 
sex

Note utility of having 
household composition 
information

Percentage of men and women aged 65 years or over who co-reside 
with children aged 20 years or over, countries and areas with available data
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SDG 8.6.1 – NEET 

(% young adults not in education, employment, or training)
We want to measure SDG 8.6.1. The indicator guidelines measure of the percent of 
young adults (defined as people age 15-24) who are not engaged in education, 
employment or training to be calculated as 
NEET=  (total youth - employed youth - youth in school)/(total youth)*100

Variables:

Extra Credit:

- Employment (in labor force)
- School attendance
- Age

- Sex, sub-national geography, 

In census? Yes

Need microdata? Yes

Disaggregation

Disaggregation for SDGs
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Disaggregation and Study of Small Populations: 
SDG Reporting

Person
• Fertility
• Mortality
• Migration
• Education
• Labor-force participation
• Occupational structure
• Ethnicity
• Disability

Census Microdata
110 of 169 Targets for 11 of the 17 Goals

Multidimentional crosstabulation and investigation

Household
• Household composition
• Dwelling ownership
• Household amenities
• Access to utilities
• Group quarters
• Subnational geography

IPUMS supports the 
Sustainable Development Goals

Disaggregation and Study of Small Populations: 
SDG Reporting

Census Microdata
To fulfill recommended disaggregation

- Sex and gender
- Age
- Income quintiles or deciles
- Disability
- Ethnicity and indigenous status
- Economic activity
- Geographic location (at least urban/rural)
- Migrant status

IPUMS supports the 
Sustainable Development Goals
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Disaggregation for SDGs

Percentage of young people not in education, 
employment, or training (NEET), Africa 

Disaggregation for SDGs

Percentage of young people not in education, 
employment, or training (NEET), Africa 

Mozambique, 2007
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Census to Extend the Power of Other Data Sources:
Small Area Estimation (Survey + Census)

Surveys
• Rich topical coverage and detail
• Small sample sizes = limited disaggregation power

Small area Estimation
• Match survey to census on key characteristics
• Extend inference to smaller geographic areas

Census to Extend the Power of Other Data Sources:
Small Area Estimation (Survey + Census)

Survey size limits direct estimation
(e.g., Colombia from UN SAE Toolkit)
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https://unstats.un.org/wiki/display/SAE4SDG/

Small Area Estimation
The UN Statistics SAE Toolkit

https://unstats.un.org/wiki/display/SAE4SDG/

Small Area Estimation
The UN Statistics SAE Toolkit

Many resources available

Methodology
Training materials
References
Practical exercises
Case studies
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Census to Extend the Power of Other Data Sources:
Environmental Pollutants

IPUMS Award Winners: Census +
Climate, Economic Surveys, & More 
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Questions

Lara Cleveland, PhD @ipumsi
University of Minnesota
clevelan@umn.edu
ipumspartners@umn.edu

Census Microdata:
A Research 
Goldmine
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Responding to Emergencies &
Understanding Vulnerabilities

Census-based indicators for SDG reporting:
Fertility
Sex ratio
Age composition
Nuptiality
Household living arrangements
Migrant status
Education level
Labor force participation
Disability status

IPUMS provided more than 8 million data cells (without geographic disaggregation)
Included cell suppression where appropriate
Provided statistical confidence intervals. 

Disaggregation and Study of Small Populations:

Publications by the United Nations, U. S. Census Bureau, and U.S. Federal Agencies on Global Aging Trends

Research on Aging
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