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Adult Immunization Schedule – Background



 Hepatitis B (Feb 2018 ACIP Meeting)
–
–

–
–

–
–

–
–

Schillie et al. MMWR Apr 2018;67(15):455–458
Recommended use of CpG-adjuvanted HepB

 Tdap (Summary)
Liang et al. MMWR Apr 2018;67(2):1–44
Reiterated use of Tdap for adult catch-up and during each pregnancy

 Influenza (Jun 2018)
Grohskopf et al. MMWR Aug 2018;67(3):1–20 
Updated use of LAIV as option for 2018–2019

 Hepatitis A (Oct 2018)
MMWR publication pending
Added homelessness as indication for HepA

Updates in ACIP Recommendations for Adults
Policy Statements Published after 2018 Adult Schedule Approval



 Formal evaluation of 2018 schedule for usability
 In-depth interviews of users
 Redesign adult immunization schedule
 Survey of providers on redesign (reactions and preferences)

Usability Testing for Adult Immunization Schedule



 “No recommendation” for HPV, zoster, 
PCV13, MenB, Hib in pregnancy
 Review policy and update pregnancy column

Review Immunization Recommendations for Pregnancy



 Overlapping vaccinations
–

–

H. flu, hepatitis A, hepatitis B, HPV, influenza, MMR, meningococcal, pneumococcal, 
Tdap/Td, varicella

 Harmonize language, text structure, graphics (to extent possible)
 Collaborators

Adult Immunization WG, Child/Adolescent Immunization WG, disease and vaccination 
SMEs, communication and training staff

Harmonization with Child and Adolescent Schedule



 Usability testing of 2018 adult immunization schedule
 Updated display for pregnancy
 Harmonization with draft 2019 child and adolescent schedule
 Draft 2019 adult immunization schedule

–
–
–

Updated ACIP recommendations
Standardized language and text structure
Revised graphics and format

 Discussion and vote on Recommended Adult Immunization Schedule, 
United States, 2019

Adult Immunization Session Agenda
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Updates in ACIP Recommendations



 Influenza vaccination
–

–

–

Use of LAIV

 Hepatitis A vaccination
Homelessness as an indication

 Hepatitis B vaccination
Use of CpG-adjuvanted HepB

Updates in ACIP Recommendations
2019 Adult Immunization Schedule



Usability Testing of Adult Schedule



 2016 schedule evaluated ad hoc to improve usability
–
–

–
–

By Human Factors and Ergonomics Society, Georgia Institute of Technology1

Based on human factors-driven efficiency of use, select recommendations incorporated in 
2017 adult schedule

 2017 schedule footnotes updated
For consistency between vaccination sections
Format, language, abbreviations, mathematical symbols

 2018 schedules formally evaluated for usability2

Usability Testing of Adult Schedule – Background 

1. Chen D et al. Improving the U.S. adult immunization schedule by applying usability principles. Proceed Human Factors Ergonom Soc Ann Meet 2018;62:1316–1320
2. Porter-Novelli Public Services, Inc. Contract number 200–2015–F–88117



 Purpose – Determine how providers use adult immunization schedule to 
guide practices and identify improvements to increase usability
 Feb 2017 to Sep 2018
Methods

–
–
–

Qualitative interviews of providers
Redesign of immunization schedules
Survey of providers on immunization schedule preferences (old vs. new)

Adult Schedule Evaluation – Overview 



 Purpose – Identify ways to increase usability, acceptability, and adoption 
of adult immunization schedule by providers
 In-depth interviews with providers (N=48)

–

–

–
–
–
–

Internists (8); family physicians (8); PAs and NPs (12); RNs, LPNs, MAs (12); pharmacists (8) 
screened for reported familiarity with schedule
Feedback on case-based patient scenarios by telephone and screen-sharing platform

 Discussion
Physicians, PAs, NPs, RNs, pharmacists reported recommending vaccines
Not confident EMRs updated and comprehensive
Difficulty using generic and trade names 
Most providers referenced Figure 1 (recs by age) only, few referenced Figure 2 (recs by 
medical and other indications), fewer referenced footnotes and Table of Contraindications 
and Precautions

Qualitative Interviews



 Purpose – Improve usability of the adult schedule based on results from 
qualitative interviews
Methods

–
–
–

–
–
–
–
–
–

Little direction provided through qualitative interviews
Develop prototype graphics based on assumptions
Balance document length and text size and density

 Discussion
Re-title to “Recommended Adult Immunization Schedule, United States, 20XX”
Maintain overall format and flow
Reduce amount of information on cover page, redesign to “compartmentalize” information
Include table of generic and trade names, abbreviations
Figures replaced by Tables, Footnotes replaced by Notes (vaccinations listed alphabetically)
Delete Table of Contraindications and Precautions, make Notes easier to read

Redesign Graphics



 Purpose – Obtain feedback from providers on redesign features of adult 
and child/adolescent immunization schedules
Methods

–

–
–
–

Standardized survey administered online to primary care providers who see at least 50 
patients/month
Adult schedule: 251 internists and family physicians
Child and adolescent schedule: 249 pediatricians and family physicians
Compared original and redesigned 2018 immunization schedules

Survey of Providers on Usability



2018 Cover Page Redesigned Cover Page



2018 Figure 2 Redesigned Table 2



2018 Footnotes Redesigned Notes



 Adult Immunization Schedule
–
–
–
–
–

–
–
–
–

Redesigned cover page easier to use
Original color scheme easier to use
Should increase font size
List fewer vaccines and health conditions per table
Overall, 2 out of 3 preferred original over redesigned schedule (mostly due to color)

 Child and Adolescent Immunization Schedule
No difference between original and redesigned cover page and Table 1
Original color scheme easier to use
Should increase font size
Overall, redesigned schedule (except for color) slightly preferred

Results – Survey of Providers on Usability



Updated Display for Pregnancy



Review Available Information on Pregnancy

 

 

“In general, inactivated vaccines may be administered to pregnant women… [except] HPV 
vaccine, which should be deferred during pregnancy because of a lack of safety and efficacy
data.” Pink Book

“There are no available data to establish whether RZV is safe in pregnant or lactating 
women and there is currently no ACIP recommendation for RZV… Consider delaying 
vaccination with RZV…" MMWR 67(3);103–108

“HPV vaccines are not recommended for use in pregnant women… [Vaccination] should be 
delayed until completion of pregnancy.” MMWR 64(11);300–304

"MenB… vaccination should be deferred in women known to be pregnant or lactating 
unless the woman is at increased risk for serogroup B meningococcal disease, and, after 
consultation with her health care provider, the benefits of vaccination are considered to 
outweigh the potential risks." MMWR 66(19);509–513

“Animal reproduction studies have not been conducted with [Hib]. It is also not known 
whether [Hib] can cause fetal harm when administered to a pregnant woman…” Package 
Inserts (FDA)

“Available data… are insufficient to inform… risks in pregnancy. [A study] in female rabbits…
revealed no evidence of harm to the fetus… due to [PCV13].” Package Insert (FDA)



 Influenza (IIV, RIV), Tdap
–

–

–

–
–
–

Recommended routinely

 PPSV23, HepA, HepB, MenACWY
Recommended if other indications present

MMR, VAR, ZVL, LAIV
Contraindicated

 RZV, HPV, PCV13, MenB, Hib
Delay until after pregnancy  RZV, HPV
Precaution—weigh risk vs. benefit MenB
No recommendation  PCV13, Hib

Refine Display for Pregnancy Column

“consider delaying”

“not recommended”, “delay”

“no evidence of harm” (FDA)

“defer… unless at increased 
risk”, “weigh benefit/risk”

no information



ACOG Committee Opinion, 2018

Maternal immunization. ACOG Committee Opinion No. 741. American College of Obstetricians and Gynecologists. Obstet Gynecol 2018;131:e214–217 



Harmonization with Child and Adolescent Schedule



 Shortened title
 Included trade names on list (trade names used in HepA, HepB, MenACWY, MenB notes)
 Simplified and compartmentalized content on cover page
 Changed “footnotes” to “notes” and alphabetized “notes”
 Organized notes by heading (“routine vaccination” and “special situations”—”special 

situations” used to refer to people and indications)
 Revised notes for brevity, clarity, consistency
 Used bold text to highlight population or indication for which vaccination recommended, 

minimized use of specialized text
 Removed articles, conjunctions, other words if meaning not compromised
 Used consistent text structure and language (e.g., 00-dose series VAC at 0, 00, 000 months)

Harmonization of Schedules & Standardization of Notes



Proposed Recommended Adult Immunization 
Schedule, United States, 2019



Cover Page
Recommended Adult Immunization Schedule



Instructions on how to use

List of vaccines, abbreviations, 
trade names

Compartmentalized 
information

Shortened title

Added resource on 
disease case identification 
and outbreak response



Table 1
Recommended Adult Immunization Schedule by Age Group



LAIV separated from IIV and RIV



Table 2
Recommended Adult Immunization Schedule by Medical 
Condition and Other Indications



LAIV separated from IIV and RIV

Updated display for pregnancy

Updated key



Notes
Recommended Adult Immunization Schedule



Added “homelessness” for HepA

Added use of CpG-adjuvanted HepB

Added “transgender persons”
for HPV vaccination

Removed language on use of 
HepA and Hep B in outbreaks



Added LAIV option, 
when not to use LAIV

Removed language on use of MMR in 
mumps outbreak and MenACWY and 
MenB in meningococcal outbreak

Added “precaution” for 
MenB use in pregnancy



Updated use of RZV in pregnancy
and status of RZV recommendations
in severely immunocompromised



Discussion
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