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APRON aims to build a community of scholars, 
practitioners, and policymakers and advance 
communication research focused on the 
future of data-intensive, automated work. The 
APRON Lab currently focuses on health and 
healthcare where the stakes of getting 
automation right are very high.
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Can we help healthcare 
organizations have 
effective deliberations 
about the future of 
health and work as they 
automate and augment 
healthcare work?

Thanks to generous funding from 
the NSF (SES-1750731), this 
project asks, how do healthcare 
organizations develop and 
implement data-intensive health 
information technologies such as 
clinical decision support systems, 
analytics dashboards, and EHRs?

The APRON Lab is in the process 
of interviewing analysts, 
clinicians, administrators, and 
other key stakeholders as well as 
observing at healthcare 
organizations. We also want to 
answer fundamental questions 
about how changes in 
communication, organizing, and 
technology are intertwined.

Can we generate 
insights about what is 
fundamentally human 
about data-intensive 
work by looking at the 
work and play of 
personal analytics?

A second, related empirical 
project funded by NSF 
SES-1750731 focuses on how 
and why practitioners of personal 
analytics are creating new 
human-technology partnerships, 
new forms of work and play, 
through automation. Datafication 
and automation in personal 
analytics, self-tracking, or the 
Quantified Self (QS) movement 
have empowered novel human- 
technology partnerships, 
including the means for 
individuals to understand and 
intervene in their own health, 
productivity, and the health of 
their families.  It is important to 
study their technology choices 
because they are creating new 
forms of work and play using the 
very technologies that threaten 
to eliminate and diminish work.

“Analytics” from https://twitter.com/HR_TIHR/status/
952858039891132417 for Barbour, J. B., Treem, J. W., 
& Kolar, B. (2018). Analytics and expert collaboration: 
How individuals navigate relationships when working 
with organizational data. Human Relations, 71, 
256-284. doi:10.1177/0018726717711237.  

Drawn from Schulte, F., & Fry, E. (2019). Death by 
1,000 clicks: Where electronic health records went 
wrong.  Retrieved from https://khn.org/news/death-
by-a-thousand-clicks/

Can health information 
technology help people 
in mental health crises 
by prompting 
conversations that 
create, memorialize, and 
retrieve psychiatric 
advance directives?

Dr. Joshua Barbour and Billy 
Table, of the APRON Lab, are 
collaborating with Dr. Virginia A. 
Brown, Principal Investigator and 
Assistant Professor at Dell 
Medical School, and Dr. Jorge 
Almeida, CO-PI and Director of 
the Bipolar Disorder Integrated 
Practice Unit. This study joins Dr. 
Brown's larger effort focused on 
the adoption and 
institutionalization of psychiatric 
advance directives in clinical 
settings. This project is 
supported by a flash-funding 
grant from the UT Austin Center 
for Health Communication. 

INTRODUCTION
Communicating during a health crisis is 
important, difficult, and complex. Psychiatric 
Advance Directives (Psych-ADs), modeled 
after healthcare advance directives, help 
persons living with serious mental illness, 
their health care providers, and healthcare 
organizations communicate more effectively 
by prompting and guiding conversations 
about future mental health treatment wishes 
and preferences in the event of an incapaci-
tating mental health crisis.

Psych-ADs are legal documents that let you 
not only identify treatment wishes and pref-
erences regarding psychoactive medication, 
restraints, seclusion, or use of electroconvul-
sive therapy—Psych-ADs also offer you the 
option to choose an “agent” to make health 
care decisions for you if you cannot.

Talk with your trusted friend(s) and/or family 
members about what is important to you and 
who you want involved in an emergency.

CONCLUSION
Follow the diagram below for how you can Be 
Your ADVOCATE using psychiatric advance 
directives and create your Psych-AD in 
consultation with your healthcare provider, for 
Your Health, for Your Future!

BE YOUR ADVOCATE
for Your Health, for Your Future

@ virginia.brown@austin.utexas.edu

t @VirginiaABrown
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ADVOCATE Psych-ADs

W
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ACCESS 
your Psych-AD forms:  

www.nrc-pad.org/states/texas-forms

COMPLETE
the documents.

AND,

DECIDE 
what is right for you.  

VOICE 
your mental health 
preferences.

TELL 
your health 
care team.

ORGANIZE 
your information .

ENGAGE 
to make your 
voice heard.

Poster designed by Dr. Virginia A. Brown. Brown, V. A. 
(2019). Be Your ADVOCATE: For Your Health, for Your 
Future. Presented at the 19th Annual CTAAFSC in  
Austin, TX. Poster © 2019 Virginia A. Brown.

For example, these four projects each involve efforts to address complex health challenges using data-intensive health information technologies. We’re investigating how the 
implicated changes in organizing and technology unfold in and through everyday communication about how work is and ought to be accomplished. We’re looking at communication 

practices such as advocating for new technologies; seeking information from managers, peers, and other experts; and deliberating about technology adoption and use.

Can we improve adult 
vaccine delivery by 
optimizing clinical and 
health information 
technology processes in 
Austin/Travis County, 
Texas?

This project is a collaboration with 
Principal Investigator Dr. Leanne 
Field, Clinical Professor (College of 
Natural Sciences) and Director for 
Digital Healthcare Innovation 
(McCombs School of Business) 
and Dr. Vince Fonseca, Affiliate 
Faculty and member of the Health 
Informatics and Health IT research 
team. With support from Blue 
Cross-Blue Shield of Texas, the 
two-year project will help create 
and implement clinical decision 
support tools in clinics in Texas 
and investigate effects on provider 
adoption and vaccination rates.

Report
 y Suspected cases of reportable vaccine-preventable diseases or outbreaks to 
the local or state health department
 yClinically significant postvaccination reactions to the Vaccine Adverse Event 
Reporting System at www.vaers.hhs.gov or 800-822-7967

Injury claims
All vaccines included in the adult immunization schedule except pneumococcal 
23-valent polysaccharide and zoster vaccines are covered by the Vaccine Injury 
Compensation Program. Information on how to file a vaccine injury claim is 
available at www.hrsa.gov/vaccinecompensation or 800-338-2382.

Questions or comments
Contact www.cdc.gov/cdc-info or 800-CDC-INFO (800-232-4636), in English or 
Spanish, 8 a.m.–8 p.m. ET, Monday through Friday, excluding holidays.

Helpful information
 yComplete ACIP recommendations:  
www.cdc.gov/vaccines/hcp/acip-recs/index.html
 yGeneral Best Practice Guidelines for Immunization  
(including contraindications and precautions):  
www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html 
 y Vaccine Information Statements: www.cdc.gov/vaccines/hcp/vis/index.html 
 yManual for the Surveillance of Vaccine-Preventable Diseases  
(including case identification and outbreak response):  
www.cdc.gov/vaccines/pubs/surv-manual 
 y Travel vaccine recommendations: www.cdc.gov/travel
 y Recommended Child and Adolescent Immunization Schedule, United States, 
2019: www.cdc.gov/vaccines/schedules/hcp/child-adolescent.html

Recommended Adult Immunization Schedule
for ages 19  years or older
How to use the adult immunization schedule

1  Determine recommended 
vaccinations by age 
(Table 1)

2   Assess need for additional 
recommended vaccinations 
by medical condition and 
other indications (Table 2)

3   Review vaccine types, 
frequencies, and intervals, 
and considerations for 
special situations (Notes)

Recommended by the Advisory Committee on Immunization Practices  
(www.cdc.gov/vaccines/acip) and approved by the Centers for Disease  
Control and Prevention (www.cdc.gov), American College of Physicians  
(www.acponline.org), American Academy of Family Physicians (www.aafp.org), 
American College of Obstetricians and Gynecologists (www.acog.org), and 
American College of Nurse-Midwives (www.midwife.org).

UNITED STATES

2019

Vaccines in the Adult Immunization Schedule*
Vaccines Abbreviations Trade names

Haemophilus influenzae type b vaccine Hib ActHIB
Hiberix

Hepatitis A vaccine HepA Havrix
Vaqta

Hepatitis A and hepatitis B vaccine HepA-HepB Twinrix

Hepatitis B vaccine HepB Engerix-B
Recombivax HB
Heplisav-B

Human papillomavirus vaccine HPV vaccine Gardasil 9

Influenza vaccine, inactivated IIV Many brands

Influenza vaccine, live attenuated LAIV FluMist Quadrivalent

Influenza vaccine, recombinant RIV Flublok Quadrivalent

Measles, mumps, and rubella vaccine MMR M-M-R II

Meningococcal serogroups A, C, W, Y vaccine MenACWY Menactra
Menveo

Meningococcal serogroup B vaccine MenB-4C
MenB-FHbp

Bexsero
Trumenba

Pneumococcal 13-valent conjugate vaccine PCV13 Prevnar 13

Pneumococcal 23-valent polysaccharide vaccine PPSV23 Pneumovax

Tetanus and diphtheria toxoids Td Tenivac
Td vaccine

Tetanus and diphtheria toxoids and acellular pertussis vaccine Tdap Adacel
Boostrix

Varicella vaccine VAR Varivax

Zoster vaccine, recombinant RZV Shingrix

Zoster vaccine live ZVL Zostavax

* Administer recommended vaccines if vaccination history is incomplete or unknown. Do not restart or add doses to vaccine 
series for extended intervals between doses. The use of trade names is for identification purposes only and does not imply 
endorsement by the ACIP or CDC.

Download the CDC Vaccine Schedules App for providers at  
www.cdc.gov/vaccines/schedules/hcp/schedule-app.html.

U.S. Department of 
Health and Human Services 
Centers for Disease 
Control and Prevention 
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Vaccine 19–21 years 22–26 years 27–49 years 50–64 years ≥65 years

Influenza inactivated (IIV) or 
Influenza recombinant (RIV) 1 dose annually

Influenza live attenuated
(LAIV)                                                                                                                        1 dose annually

Tetanus, diphtheria, pertussis 
(Tdap or Td) 1 dose Tdap, then Td booster every 10 yrs

Measles, mumps, rubella 
(MMR)                                                                       1 or 2 doses depending on indication (if born in 1957 or later)

Varicella  
(VAR) 2 doses (if born in 1980 or later)

Zoster recombinant  
(RZV) (preferred) 2 doses

Zoster live  
(ZVL)             1 dose

Human papillomavirus (HPV) 
Female 2 or 3 doses depending on age at initial vaccination

Human papillomavirus (HPV) 
Male 2 or 3 doses depending on age at initial vaccination

Pneumococcal conjugate 
(PCV13)                                                         

Pneumococcal polysaccharide 
(PPSV23)                                                              1 or 2 doses depending on indication 1 dose

Hepatitis A  
(HepA) 2 or 3 doses depending on vaccine

Hepatitis B  
(HepB) 2 or 3 doses depending on vaccine

Meningococcal A, C, W, Y 
(MenACWY) 1 or 2 doses depending on indication, then booster every 5 yrs if risk remains

Meningococcal B  
(MenB) 2 or 3 doses depending on vaccine and indication

Haemophilus influenzae type b 
(Hib) 1 or 3 doses depending on indication

1 dose

Table 1 Recommended Adult Immunization Schedule by Age Group 
United States, 2019

or or

oror

�  Recommended vaccination for adults who meet age requirement,  
lack documentation of vaccination, or lack evidence of past infection � Recommended vaccination for adults with an 

additional risk factor or another indication � No recommendation
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Vaccine Pregnancy
Immuno-

compromised 
(excluding HIV 

infection)

HIV infection 
CD4 count Asplenia, 

complement 
deficiencies

End-stage  
renal  

disease, on  
hemodialysis

Heart or 
lung disease, 
alcoholism1

Chronic liver 
disease Diabetes Health care 

personnel2
Men who have 
sex with men<200 ≥200

IIV or RIV 1 dose annually

LAIV CONTRAINDICATED PRECAUTION 1 dose annually

Tdap or Td 1 dose Tdap each 
pregnancy                                                                                          1 dose Tdap, then Td booster every 10 yrs

MMR CONTRAINDICATED 1 or 2 doses depending on indication

VAR CONTRAINDICATED 2 doses

RZV(preferred) DELAY 2 doses at age ≥50 yrs

ZVL CONTRAINDICATED 1 dose at age ≥60 yrs

HPV Female DELAY 3 doses through age 26 yrs 2 or 3 doses through age 26 yrs

HPV Male 3 doses through age 26 yrs 2 or 3 doses through age 21 yrs 2 or 3 doses 
through age 26 yrs

PCV13

PPSV23

HepA

HepB

MenACWY

MenB PRECAUTION

Hib 3 doses HSCT3 
recipients only

1 dose

1, 2, or 3 doses depending on age and indication

1 or 2 doses depending on indication, then booster every 5 yrs if risk remains

2 or 3 doses depending on vaccine and indication

2 or 3 doses depending on vaccine

2 or 3 doses depending on vaccine

1 dose

Table 2

or or

Recommended Adult Immunization Schedule by Medical Condition and Other Indications  
United States, 2019

�  Recommended vaccination for adults 
who meet age requirement, lack 
documentation of vaccination, or lack 
evidence of past infection

�  Recommended vaccination 
for adults with an additional 
risk factor or another 
indication

�  Precaution—vaccine might 
be indicated if benefit of 
protection outweighs risk of 
adverse reaction

�  Delay vaccination until 
after pregnancy if 
vaccine is indicated

�  Contraindicated—vaccine 
should not be administered 
because of risk for serious 
adverse reaction

� No recommendation

oror

1. Precaution for LAIV does not apply to alcoholism. 2. See notes for influenza; hepatitis B; measles, mumps, and rubella; and varicella vaccinations. 3. Hematopoietic stem cell transplant.

Centers for Disease Control and Prevention. (2019). 
Recommended Adult Immunization Schedule, United 
States. Retrieved from https://www.cdc.gov/vaccines/
schedules/

Thanks to our supporters and collaborators, and special thanks to the National Communication Association for 
funding of our visit to The Coalition for National Science Funding 2019 Capitol Hill Exhibition.

Questions? Email us at apronlab@utexas.edu.

This material is based upon work supported by the National Science Foundation under Grant No. SES-1750731.
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Comparing and contrasting communication practice 
for automation.
Image © 2017 Joshua B. Barbour

 

helped her avoid a gap in her data. Another example is P23 

who used spreadsheets to record jogging and biking times 

before switching to DailyBurn, She did not transfer data 

from the spreadsheets to DailyBurn, because she would 

have had to manually transfer the data, which takes time. 

This is a lost opportunity for more longitudinal reflection 

about her physical activity.  

Collection Stage 

The Collection stage is the time when people collect 
information about themselves. During this stage, people 

observe different personal information, such as their inner 

thoughts, their behavior, their interactions with people, and 

their immediate environment. Participants reported different 

frequencies of collection: several times a day (e.g., food 

consumption), once a day (e.g., amount of sleep), several 

times a week (e.g., exercise), or a few times a month (e.g., 

symptoms, books read). 

People encountered several barriers in the collection stage 

(Table 2). Many of the problems are because of the tool 

used for collecting information. Some problems occurred 

because of the user, either because they lacked time, lacked 
motivation, or did not remember to collect information. 

Other problems are data-related: 1) data may rely on 

subjective estimation (e.g., how many calories were 

expended when lifting weights? P23); 2) data may rely on 

subjective ratings with no standard for entering data (e.g., 

P1 wanted to rate his relationship satisfaction, but noticed 

that his ratings were not consistent); 3) data may be hard to 

find (e.g., P54 said, “Sometimes life isn’t interesting 

enough to make me want to write it down, other times I 

can’t find any worthy writing material.”)  

Integration Stage 

Integration is the stage that lies between the Collection and 

Reflection stages, where the information collected are 

prepared, combined, and transformed for the user to reflect 

on. In Figure 1, the Integration stage is represented as the 
distance between the Collection and Reflection stages. This 

distance is determined by how much effort the user has to 

put into preparing the collected data for the reflection stage. 

The Integration stage can be long, meaning that the user has 

to do many things to prepare the collected data for the 

reflection stage. An example of this is when the data to 

visualize is collected on paper. In such a system, the user 

has to gather all of his notes and transcribe the data into a 

graphing application such as Excel. The Integration stage 

can also be short, meaning that the user bears little 

responsibility in preparing the collected data for reflection. 

An example of this is Mint, which automatically integrates 
financial data from bank accounts and credit card 

companies. Another example is Nike+, which automatically 

synchronizes runs between an iPod and the Nike+ website.  

Integration barriers prevent users from transitioning from 

collection to reflection of data (Table 3). Users encountered 

these problems when collected data comes from multiple 

inputs, reflection of data happens in multiple outputs, and 

the format of collected data is different from the format 

necessary for reflection. 

Collection Barriers Example Quote 

Tool (13/68) “not having ready access to a computer at the time 

symptoms happen” P6 

Remembering 

(12/68) 

“Forgetting to record it. Because I am often not at my 

personal computer.” P57 

Lack of time (11/68) “not difficult, time consuming at times.” P16 

Finding data (7/68) “Sometimes life isnʼt interesting enough to make me 

want to write it down, other times I canʼt find any 

worthy writing material.” P54 

Accuracy (6/68) “Guestimating mass of food matching homemade or 

restaurant foods against database entries” P5 

Motivation (5/68) “keeping up the motivation to do so, finding payback 

for the investment of time and effort.” P4 

Table 2. Collection barriers. 

 

Figure 1. The Stage-Based Model of Personal Informatics Systems and its four properties: 1) barriers in a stage cascade to later 

stages; 2) stages are iterative; 3) stages are user- and/or system-driven, and 4) uni- or multi-faceted. The visuals for 3) and 4) can 

be used to show these properties for a particular system. 

Integration Barriers Example Quote 

Transcribing data 

(10/68) 

“Itʼd be neat if I could graph it straight from the 

website instead of manually typing in the data to a 

spreadsheet” P41 

Organization (8/68) “Collecting is simple. Organizing it takes some 

time.” P29 

Scattered 

visualizations (4/68) 

“A bit cumbersome going to so many different sites 

[for visualizations]” P6 

Multiple inputs (3/68) “Difficult to keep organized because sometimes 

data are kept in separate places” P31 

Table 3. Integration barriers.  

CHI 2010: Performance, Stagecraft, and Magic April 10–15, 2010, Atlanta, GA, USA

561

Stage-Based Model of Personal Informatics from p. 
561 of Li, I., Dey, A., & Forlizzi, J. (2010). A stage-based 
model of personal informatics systems. Paper 
presented at the Proceedings of the SIGCHI 
Conference on Human Factors in Computing Systems, 
Atlanta, Georgia, USA.

Personal health analytics application screenshots.
Image © 2019 Joshua B. Barbour, Shelbey Rolison
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study healthcare organizations’ offices of analytics in still relatively early days of deciding what to do 
with the data at their disposal.  

The advent of technologies for “self-monitoring,” “lifelogging” and “personal analytics” has coincided 
with the emergence of communities that aim to make innovative and effective use of the flows of data 
generated (Lupton, 2016; Neff & Nafus, 2016; Wolf, 2009). The QS movement, founded in 2007, has 
grown to include “more than 100 groups in 30 countries with approximately 20,000 participants” (Nafus 
& Sherman, 2014, p. 1787). QSers engage in practices such as collecting, visualizing, and interpreting 
data, to understand and intervene in their day-to-day lives (Choe et al., 2014). Whereas the general use of 
wearables tends to be short lived and focused on fitness (Epstein, Kang, Pina, Fogarty, & Munson, 2016; 
Patel, Asch, & Volpp, 2015), QSers work with data and automating technologies to cultivate and act on a 
data-driven understanding of the self (Ruckenstein, 2014). The QS movement provides a window on 
behavior that may be more common and important as work is transformed by automation. It brings 
together individuals from multiple occupations with differing goals, logics, and ideals for work and 
technology. Nafus and Sherman (2014) argued that the QS movement is a useful context for the study of 
data-intensive practices because of QSers’ diverse “notions of analytics” that are distinct from but related 
to the dominant, institutionalized practices of large firms (p. 1785). QSers may work with data in their 
day jobs, but for them, datafication and automation are vocational as well as occupational. They are 
creating new forms of work and play, new human-technology partnerships, using the very automation 
technologies that threaten to eliminate and diminish work. 

3.1.1. Comparing and contrasting communication practice for automation in these contexts 

  

Each setting involves the development of novel forms of automation. Each setting involves participants, 
medical professionals and QS practitioners, who have latitude regarding how automation figures into their 

 Focus of 
Automation 

Automation 
Technologies Communication for Automation Occupations and 

Organizations 

H
ea

lth
ca

re
 A

na
ly

tic
s 

Teams of 
analysts 
building 
clinical 
decision 
support 
systems 
(CDDSs) for 
healthcare 
professionals  

Electronic 
healthcare 
records, 
CDDSs, and 
bedside 
monitoring and 
remote sensing 
devices 

Ongoing interaction to develop and 
refine CDSSs   

Established, 
regulated 
occupations that 
have tended to 
resist or reject 
efforts to automate 
their work. 

Pe
rs

on
al

 A
na

ly
tic

s 

Individuals 
focused on 
automating of 
the collection 
and meaning 
making of 
data about 
their own 
health and 
work 

Wearable 
devices (e.g., 
Apple Watch, 
Fitbit), mobile 
phones, alert 
and reminder 
systems, off-
the-shelf 
applications for 
automation 
(e.g., IFTTT) 

QSers collect data for reflection and 
intervention and refine approaches 
through discussion with practitioners 

 

Emerging 
vocations drawing 
on individuals 
with multiple 
occupations in 
multiple 
organizations, and 
who share interest 
and enthusiasm 
for datafication 
and automation. 

 

Analytics and 
informatics 

teams

Clinician and 
public health 

workAutomating
decision 
support

Medical and 
administrative 

leadership

Regulations for the 
use of medical 
data, professional 
standards of 
medical practice

Personal analytics to 
automate the 
gathering and 

analysis of data for 
health and 
productvity

Quantified self 
communities

Streams 
of data 
about 

the self


