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1. INTRODUCTION TO IPUMS
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What is IPUMS?

US & international census and survey data

Consistent documentation and standardized
data allow for easier comparisons and analyses

Available free of charge
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The IPUMS Model

Access data and documentation via web-based
data dissemination systems

Build a customized dataset

Receive an email when data are ready
Download and analyze microdata

Draw on tutorials, user forum, and user support
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Benefits of Using IPUMS

Harmonization and data enhancements
Comprehensive online documentation

Create and download customized datasets

Online data analysis tools
User support
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DATA AVAILABLE
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USA

U.S. Census

and American
Community
Survey microdata
from 1850 to the
present.
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Current Population
Survey microdata
including basic
monthly surveys
and supplements
from 1962 to

the present.
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World's largest
collection of
census microdata
covering nearly
100 countries,
contemporary and
historical.
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TIME USE

U.S. and
international time
use data from 1965
to the present.

Tabular U.S.
Census data and
GIS boundary files
from 1790 to the
present.
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GLOBALHEALTH

Health survey data
for Africa and
Asia, including
harmonized data
collections for DHS
and PMA2020.

Data on the
science and
engineering
workforce in the
U.S. from 1993 to
the present.
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HEALTH SURVEYS

Health survey data
from the National
Health Interview
Survey and

the Medical
Expenditure

Panel Survey.
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Integrated data
on population and
the environment
from 1960 to the
present.
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Census Demographic Health Surveys
Surveys



Census Demographic Health Surveys
Surveys



Census

USA

Demographic
Surveys

CPS

(labor force)

ATUS

(time use)

Health Surveys



Census Demographic Health Surveys
Surveys

USA CPS NHIS

ATUS MEPS



Census

USA*

Demographic
Surveys

CPS*

ATUS*

Health Surveys

NHIS*
MEPS*

DHS

PMA



2. USING IPUMS DATA TO STUDY
THE HEALTH WORKFORCE
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2A. DEFINING THE HEALTH
WORKFORCE
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Direct vs Indirect Identification

* Direct
* Use occupation and industry
* USA, CPS, ATUS, NHIS
* Indirect
* Provider characteristics from an interview respondent
* MEPS
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Direct Identification Using
Occupation and Industry

e Comparability e Granularity
— Unharmonized — Detailed
—Harmonized " USA, CPS, ATUS
— Coarse
* NHIS
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Unharmonized Occupations

* Great for analysis of a single year or small set
of years

e Great for analysis of most recent year(s)
* Most fine grained identification of occupations
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Unharmonized Occupations

* Changing occupation coding schemes over time
= 1950
= 1960
= 1970
= 1980
= 1990
= 2000
= 2018
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Harmonized Occupations

Great for trends over time

Great for pooling years where occupation coding
schemes are different

Some detail is lost compared to unharmonized
occupation variables
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Harmonized Occupations

* |[PUMS uses Census Bureau crosswalks that
describe how occupations are collapsed and
split over time to create harmonized
occupation variables

e Convenient for researchers
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Harmonized Occupations:
More Detail over Time

/ 2002 Code / / 2010 Codes /

-------------- ~
- 0135: Compensation/” !
. ’
and benefits -
managers
0136: Human -
resources manager \

\
|

1

0137: Training and 1
development :
v\

1

managers
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Harmonized Occupations:
Less Detail over Time

N persons by
2002 2010 contested
Codes Code 2002

occupation

0205: Farmers,
ranchers, N 02054200 = 238,284
and other ’

agricultural N 02050210 = 593,208
managers
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Detailed Occupations

PUMS Products: USA, CPS, ATUS
Unharmonized: OCC, OCCSOC (USA only)
Harmonized: OCC1950, OCC1990, OCC2010
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Recent Health Care Occupations (OCC)

Health Care Practitioners and Technical
Occupations

* 29 categories in 2000
* 31 categoriesin 2017

Health Care Support Occupations

* 6 categoriesin 2000
* 11 categoriesin 2017

IPUMS



Health Care Practitioners and Technical
Occupations (29 codes in 2000)

Chiropractors .
Dentists .
Dieticians & Nutritionists .
Optometrists .

Pharmacists
Physicians & Surgeons
Physician Assistants

Podiatrists
Registered Nurses
Audiologists

Therapists (e.g. Physical,
Radiation)

Dental Hygienists
LPNs, EMTs
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0CC1990 Health Care Occupations

0OCC1990
Registered Nurses (95)

OCC - 2017
1. Registered Nurses (3255)
2. Nurse Anesthetists (3256)

3. Nurse Practitioners &
Nurse Midwives (3258)
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Coarse Occupations

* [PUMS Products: NHIS
* Unharmonized: OCC (two-digit SOC codes)
* Harmonized: OCC1995
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NHIS: Coarse Occupational Coding Schemes

OCC: “Detailed occupation,” 2004-present
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NHIS: Coarse Occupational Coding Schemes

OCC: “Detailed occupation,” 2004-present

OCCUPN APPENDIX: OCCUPATION RECODE APPENDIX based on 4-digit Census codes (from the 2010 SOC)

Numeric listing of Response Values and Labels for OCCUPN1 (detailed occupation recode)

3000
3150
3255
3300
3540

3600
3610
3630

Column 1
Input
Response
Values

, 3010, 3030, 3040, 3050, 3060, 3110, 3120, 3140,
, 3160, 3200, 3210, 3220, 3230, 3235, 3245, 3250,
, 3256, 3257, 3258, 3260

, 3310, 3320, 3400, 3420, 3500, 3510, 3520, 3535

, 3620
, 3640, 3645, 3646, 3647, 3648, 3649, 3655

Column 2
Output
Response
Values

29

30
31

32
33
34

Column 3
Output
Response
Labels

Healthcare Practitioners and Technical Occupations
Health diagnosing and treating practitioners

Health technologists and technicians

Other healthcare practitioners and technical occupations
Healthcare Support Occupations

Nursing, psychiatric, and home health aides

Occupational and physical therapist assistants and aides

Other healthcare support occupations



NHIS: Coarse Occupational Coding Schemes

0OCC1995: Harmonized occupational codes from 1969-present
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NHIS: Coarse Occupational Coding Schemes

0OCC1995: Harmonized occupational codes from 1969-present

OCC
29 = Health diagnosing & treating practitioners

30 = Health technologists & technicians

31 = Other healthcare practitioners & technical
occupations

32 = Nursing, psychiatric, and home health aides

33 = Occupational & physical therapist assistants
and aides

34 = Other healthcare support occupations

0CC1995

0222 = Health diagnosing occupations

0301 = Health technologists and technicians

0805 = Health service

0223 = Health assessment & treating occupations

0805 = Health service



NHIS: Coarse Occupational Coding Schemes

0OCC1995: Harmonized occupational codes from 1969-present

OCC 0CC1995

29 = Health diagnosing & treating practitioners == 0222 = Health diagnosing occupations

30 = Health technologists & technicians

0301 = Health technologists and technicians
31 = Other healthcare practitioners & technical

occupations

32 = Nursing, psychiatric, and home health aides 0805 = Health service
33 = Occupational & physical therapist assistants 0223 = Health assessment & treating occupations
and aides

34 = Other healthcare support occupations 0805 = Health service



NHIS: Coarse Occupational Coding Schemes

0OCC1995: Harmonized occupational codes from 1969-present

OCC 0CC1995

29 = Health diagnosing & treating practitioners == 0222 = Health diagnosing occupations

30 = Health technologists & technicians —

0301 = Health technologists and technicians
31 = Other healthcare practitioners & technical ——

occupations

32 = Nursing, psychiatric, and home health aides 0805 = Health service
33 = Occupational & physical therapist assistants 0223 = Health assessment & treating occupations
and aides

34 = Other healthcare support occupations 0805 = Health service



NHIS: Coarse Occupational Coding Schemes

0OCC1995: Harmonized occupational codes from 1969-present

OCC 0CC1995

29 = Health diagnosing & treating practitioners == 0222 = Health diagnosing occupations

30 = Health technologists & technicians —

0301 = Health technologists and technicians
31 = Other healthcare practitioners & technical ——

occupations

32 = Nursing, psychiatric, and home health aides = 0805 = Health service
33 = Occupational & physical therapist assistants 0223 = Health assessment & treating occupations
and aides

34 = Other healthcare support occupations ol 0805 = Health service



NHIS: Coarse Occupational Coding Schemes

0OCC1995: Harmonized occupational codes from 1969-present

OCC 0CC1995

29 = Health diagnosing & treating practitioners == 0222 = Health diagnosing occupations

30 = Health technologists & technicians —

0301 = Health technologists and technicians
31 = Other healthcare practitioners & technical ——

occupations

32 = Nursing, psychiatric, and home health aides = 0805 = Health service

33 = Occupational & physical therapist assistants ===+ 0223 = Health assessment & treating occupations
and aides

34 = Other healthcare support occupations ol 0805 = Health service



NHIS: Coarse Occupational Coding Schemes

0OCC1995: Harmonized occupational codes from 1969-present

OCC 0CC1995

29 = Health diagnosing & treating practitioners == 0222 = Health diagnosing occupations

30 = Health technologists & technicians —

0301 = Health technologists and technicians
31 = Other healthcare practitioners & technical ——

occupations

32 = Nursing, psychiatric, and home health aides = 0805 = Health service—

33 = Occupational & physical therapist assistants ===+ 0223 = Health assessment & treating occupations
and aides

34 = Other healthcare support occupations ol 0805 = Health service=



Occupation Dimensions Summary

Granularity

Comparability Detailed Coarse

USA, CPS,
ATUS

Harmonized USA, CPS NHIS

Unharmonized NHIS




Occupation vs. Industry

Occupation — who provides direct care

Industry — who works in a health care
environment

Example: social workers (occupation) who
work in hospitals (industry)

IPUMS



2B. POSSIBLE TOPICS OF STUDY
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Topics of Study Possible with IPUMS

Describe members of the health workforce

Characterize the nature of jobs
Depict activities outside of paid work
Assess health behaviors and outcomes

Describe aspects of health care delivery or

financing

IPUMS



Characteristics of Health Workers

 Demographic characteristics

= Sex, racial/ethnic, age breakdowns
* Income, educational attainment

e USA and CPS

 Example: Heggness et al. study that could be
replicated for Health workforce

IPUMS



Biological and Medical Scientists by Year
United States, 1850 to 2010

Total Population
50,000 100,000 150,000 200,000

1850 1860 1870 1880 1900 19101920 1930 1950 1960 1970 1980 1990 2000 2010

_ Definition 1 _ Definition 2
_ Definition 3

Source: Author's calculations, IPUMS decennial censuses and IPUMS ACS 2010 (ipums.org)

0




Biological and Medical Scientists by Citizenship Status and Year
United States, 1980 to 2010

150,000

Total PO]‘p(l)l(%a&)O(])‘I

50,000
|

0
l

1980 1990 2000 2010

_ Citizen _ Naturalized _ Non-citizen

Source: Author's calculations, IPUMS decennial censuses and IPUMS ACS 2010 (ipums.org)




Attributes of Jobs Held by Health
Workers

If employed: work hours and wages (unions),
commute to work, mode of transport

If unemployed: looking for work, length of
unemployment

USA and CPS

IPUMS
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Source: Heggness, Gunsalus, Pacas & McDowell 2017
https://www.nature.com/news/the-new-face-of-us-science-1.21229
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https://www.nature.com/news/the-new-face-of-us-science-1.21229

Activities Outside of Paid Work

* Sleep, Physical activity, Unpaid work,

Caregiving, Volunteering, Sedentary behavior,
Leisure

* ATUS

IPUMS



Daily Time Use of Nurses versus Doctors

MW Nurses

M Doctors
130129
108 a5
|
I . —

Sleep  Paid Work With Own Television Childcare Exercise
Children




Health Behaviors, Outcomes, and Utilization

* Health behaviors
* Occupational health

* Health outcomes (low back pain, mental
nealth, etc.)

* Health care utilization (CAM, routine & acute
care, etc.)

* ATUS and NHIS

IPUMS



Percentage of Health Workers with Selected Vaccinations,
NHIS 2004-2018

80% Hepatitis B (ever)
70% — \/\/
60%
50%
40%
30%
20%
10%
0%
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Note: “Health Workforce” defined as persons working in both Health Workforce
associated occupations AND industries.



Chart1

		2004		2004		2004

		2005		2005		2005

		2006		2006		2006

		2007		2007		2007

		2008		2008		2008

		2009		2009		2009

		2010		2010		2010

		2011		2011		2011

		2012		2012		2012

		2013		2013		2013

		2014		2014		2014

		2015		2015		2015

		2016		2016		2016

		2017		2017		2017

		2018		2018		2018



Pneumonia (ever)

Flu shot (past 12 months)

Hepatitis B (ever)

Percentage with Flu Shot, Past 12m

Hepatitis B (ever)

Pneumonia (ever)

0.4765166

0.7220283

0.1886956

0.3788839

0.7332159

0.1833444

0.4683694

0.7296168

0.2268975

0.4868085

0.7114192

0.2046589

0.5097818

0.7560452

0.2181407

0.5430044

0.7462458

0.2285121

0.5629143

0.7428184

0.2189586

0.5663126

0.7497053

0.2296113

0.5817083

0.7558757

0.2465383

0.623719

0.7347403

0.2360547

0.6547257

0.6986741

0.2584389

0.6772825

0.7353536

0.2549291

0.655139

0.6917692

0.2778124

0.6780609

0.7243987

0.2670336

0.7176124

0.7534953

0.2791011



Vaccines

				Flu, past 12 m		Hepatitis B (ever)		Pneumonia (ever)

		2004		47.65%		72.20%		18.87%

		2005		37.89%		73.32%		18.33%

		2006		46.84%		72.96%		22.69%

		2007		48.68%		71.14%		20.47%

		2008		50.98%		75.60%		21.81%

		2009		54.30%		74.62%		22.85%

		2010		56.29%		74.28%		21.90%

		2011		56.63%		74.97%		22.96%

		2012		58.17%		75.59%		24.65%

		2013		62.37%		73.47%		23.61%

		2014		65.47%		69.87%		25.84%

		2015		67.73%		73.54%		25.49%

		2016		65.51%		69.18%		27.78%

		2017		67.81%		72.44%		26.70%

		2018		71.76%		75.35%		27.91%





Vaccines

		



Pneumonia (ever)

Flu shot (past 12 months)

Hepatitis B (ever)

Percentage with Flu Shot, Past 12m

Hepatitis B (ever)

Pneumonia (ever)



Sleep_Problems

		

		In the past week…		Health Workers		All Adults Age 18-64

		Had trouble falling asleep 7+ times		0.1109569		0.1023966

		Had trouble staying asleep 7+ times		0.1716881		0.1431794

		Used sleep medication 7+ times		0.0878085		0.058008

		Never felt rested		0.189253		0.1782834






Consumer Perspectives
on Treating Behaviors

Can indirectly identify type of usual source of
care provider

= Characteristics of providers from consumer’s
perspective (demographics, quality of/satisfaction
with care, etc.)

= Match provider to consumer
MEPS
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USCPRTYP

Type of provider seen at usual source of care

Group: Access to Care — ANNUAL

DESCRIPTION

CODES

Codes and Frequencies

An X'

®) Category availability view

-~ Case-count view

indicates the category is available for that sample
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MD - Internal medicine
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MD - Surgery

MD - Other

MD - Cardiologist
Doctor of osteopathy
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MD - Nephrologist

MD - Oncologist

MD - Pulmonolegist

MD - Rheumatologist
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Physician's assistant
Alternative care provider
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Share with usual source of care provider who
has same race/ethnicity as self, 2017 MEPS

90%

81.8%

80%
70%
60%

53.0%

50%
409

7 31.5%
30% 23.1%

20%
10%
0%

Black Asian Hispanic White




Chart1

		Black

		Asian

		Hispanic

		White



0.2307552

0.5297778

0.3153597

0.8180351



expenditures_by_type

				Office based physician expenditures (2009 dollars)								Outpatient physician expenditures (2009 dollars)

				Private Insurance		Medicaid/SCHIP						Outpatient Physician (Facility Expenses),				Outpatient Physician (Provider Expenses),

												Private Insurance		Medicaid/SCHIP		Private Insurance		Medicaid/SCHIP

		2000		475.9929		356.731						1430.261		736.879		672.4532		331.0231

		2001		513.647		451.7274						1569.604		763.5391		808.2427		372.4218

		2002		471.6905		572.554						1668.3		1134.229		727.6809		313.047

		2003		517.8415		481.3514						1655.584		1295.416		815.7009		348.6559

		2004		635.7884		428.6786						1900.074		1064.299		852.7183		302.1438

		2005		584.5619		491.0924						2001.793		932.5702		833.6107		383.8829

		2006		666.266		590.122						1952.482		903.8393		796.4655		301.1641

		2007		707.592		393.0048						2035.846		655.9015		876.2924		257.2671

		2008		721.6595		389.8474						2225.243		1578.444		831.7814		404.6084

		2009		788.072		493.6943						2865.87		1209.534		766.4815		387.4181

		2010		724.158		443.5282						2685.53		1017.331		775.7575		242.7522

		2011		811.9142		439.9074						2573.899		1020.714		810.3797		306.9938

		2012		758.4511		421.412						2935.417		742.9656		1116.938		328.6367

		2013		747.7731		552.6364						2881.404		878.3138		878.33		400.8307

		2014		699.2615		453.841						2611.011		760.7615		898.4561		335.9088

		2015		754.1177		463.0429						2446.205		1109.818		754.4939		294.0217

		2016		984.8981		560.4596						3226.455		1249.408		983.6121		375.1462

				*at least $1 in expenditures





expenditures_by_type

		



Facility Expenses paid by Private Insurance

Facility Expenses paid by Medicaid/SCHIP

Provider Expenses paid by Private Insurance

Provider Expenses paid by Medicaid/SCHIP

Outpatient Physician (Facility Expenses),  Private Insurance

Outpatient Physician (Facility Expenses),  Medicaid/SCHIP

Outpatient Physician (Provider Expenses),  Private Insurance

Outpatient Physician (Provider Expenses),  Medicaid/SCHIP



same_race_provider_by_own_race

		% with same race/ethnicity provider by own race/ethnicity, 2017…

		Black		0.2307552

		Asian		0.5297778

		Hispanic		0.3153597

		White		0.8180351





same_race_provider_by_own_race

		






Health Care Expenditures
* For specific types of providers
" By setting: office-based, outpatient, hospital, etc.
= By title: physician, nurse practitioner, physician’s
assistant, chiropractor, optometrist, physical
therapist, etc.
* By payer: self/family, private, Medicaid/SCHIP,
Medicare, etc.

* MEPS

IPUMS



Average Expenditures for Office-Based Providers
by Type, 2000-2016 (2009 dollars)

31,600 e Physician

$1,400 Nurse Practitioner

$1,200 Physician Assistant
$1,000

$800

$600
$400

$200

SO

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Note: For those with at least S1 in expenditures. Source: IPUMS MEPS.



Private Insurance and Medicaid/SCHIP Expenditures on
Outpatient Physicians by Facility vs. Provider, 2000-2016

$3,500

Facility Expenses paid by Private Insurance

$3,000
$2,500
$2,000
Facility Expenses paid by Medicaid/SCHIP

$1,500

$1,000

$500 Provider Expenses paid by Private Insurance

Provider Expenses paid by Medicaid/SCHIP

2000 2001 2002 2003 2004 2005 2006 2007 2008 200920102011 2012 2013 2014 2015 2016
Note: 2009 dollars for expenditures of $1 or more, Source: IPUMS MEPS

S0



2C. ANALYTIC CONSIDERATIONS
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Topical Content and Overlap
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SES

Housing

Work

Income

Poverty
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Geography

USA: PUMAS
CPS: Best at state level, some counties

ATUS: Best at national level, states and some
counties

NHIS & MEPS: Best at national level, has census
region

IPUMS



Time

 Temporal coverage
* Frequency of data collection

IPUMS



1790 1960s 2000s Present

USA

CPS
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Low High

Freq Freq
USA USA - acs CPS
Decennial ATUS

NHIS/MEPS

CPS = supplements



3. INTERNATIONAL DATA

IPUMS



IPUMS International

DATA CART

YOUR DATA EXTRACT

0 VARIABLES
HOME | SELECTDATA | MYDATA | FAQ | HELP e

50834

Occupation, ISCO-1988, 3-digit
Group: Work — PERSON

IPUMS



PROFESSIONALS

211 Physicists, chemists and related ot ¥ X K b ot b X b ot X 211
professionals

212 Mathematicians, statisticians and related X X i b X bt X b X Ko 212
professionals

213 Computing professionals ¥ ¥ ¥ X . . . 4 ¥ ot X b ¥ - 213

214  Architects, engineers and related H ¥ XX b b H b H b X b H X 214
professionals

221 Life science professionals ® X ® b bt X . . ® ® ot ® b ® X221

222 Health professionals (except nursing) M ¥ X i b H b H M b X H M Ho 222

223 Nursing and midwifery professionals X . ¥ X . . . . b4 X : X b4 X X 223

231 College, university and higher education ® ¥ ® b bt bt ® ® ® * X ® ® ¥ 231
teaching professionals

232 Secondary education teaching professionals X X ¥ X X X b4 b4 X 4 X b4 X X 232

233 Primary and pre-primary education teaching X b4 . e . . e b X bt X b X X 233
professionals

234 Special education teaching professionals . ¥ ¥ X . . . . ¥ ot X b ¥ X 234

235 Other teaching professionals X b4 L b b b b X i X b X - 235

Code Label armen belaru boliv boliv botsw botsw cambo cambo cambo chile costar cuba ecuad egypt elsalv Code

20 2009 1992 2001 2001 201 1993 2004 2008 1992 2000 2002 2001 2006 1992

241 Business professionals . X XX ® H o o X H E o X ®o 241

242 Leqal professionals M ¥ X i b . H M b X H M Ko 242

243 Archivists, librarians and related information ¥ . ¥ X it bt 4 ¥ ot X b ¥ X 243
professionals

244 Social science and related professionals ¥ ¥ ¥ X X X . : ¥ X X b4 ¥ K 244

245 Writers and creative or performing artists ¥ . ¥ X . bt b 4 ¥ ot X b ¥ ¥ 245

246 Religious professionals b . XX bt b e . b4 b bt X o b Ko 245

299 Professionals no elsewhere classified X X . b4 % % . % 4 X : X . . - 299

TECHNICIANS AND ASSQOCIATE
PROFESSIOMNALS

311 Physical and engineering science technicians X X ¥ X X X b4 X b4 X 4 X b4 X ¥ 311

312 Computer associate professionals ® . ® b bt X . . . ® ot ® b ® X312

313 Optical and electronic equipment operators M X i b H H M b X H M X313

314 Ship and aircraft controllers and technicians X ¥ X . . b4 b4 X 4 X b4 X ¥ 314

315 Safety and guality inspectors * . * b o o . . . * et X ® * ¥ 315

321 Life science technicians and related associate ¥ ¥ M H i b H b H M b X H M ®ooo321
professionals

322 Modern health associate professionals X b4 XX i b e b X bt X b X ®o 322
(except nursing)

323 Mursing and midwifery associate ¥ ¥ ¥ X it bt b bt 4 ¥ X b ¥ X 323
professionals

324  Traditional medicine practitioners and faith ¥ X * K H b ot 324

healers
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Global Health Observatory data repository

) By category
Data analysis

By theme Welcome to Global Health Workforce Statistics

In this section:

— Medical doctors

— Nursing and midwifery personnel

— Dentistry personnel

— Pharmaceutical personnel

— Environmental and Occupational Health and Hygiene Personnel
— Medical and Pathology Laboratory Personnel

— Physiotherapy personnel

— Traditional and Complementary Medicine personnel

= Community Health Workers

— Other data sources



Resources
Video tutorials: ipums.org/support/tutorials
User forum: forum.ipums.org

Data training exercises:
ipums.org/support/exercises

Dedicated user support: ipums@umn.edu

IPUMS
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