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Disclosures

• Dr. Nanda Ramchandar has no relevant financial or non-financial relationships to disclose 
relating to the content of this activity.

• The views expressed in this presentation are those of the author and do not necessarily reflect 
the official policy or position of the Department of Defense, nor the U.S. Government.

• This continuing education activity is managed and accredited by the Defense Health Agency, J-7, 
Continuing Education Program Office (DHA, J-7, CEPO). DHA, J-7, CEPO and all accrediting 
organizations do not support or endorse any product or service mentioned in this activity.

• DHA, J-7, CEPO staff, as well as activity planners and reviewers have no relevant financial or non-
financial interest to disclose.

• Commercial support was not received for this activity.
• The study protocol was approved by the Naval Health Research Center 

Institutional Review Board in compliance with all applicable Federal 
regulations governing the protection of human subjects. Research data were 
derived from an approved Naval Health Research Center Institutional Review 
Board protocol, number NHRC.1999.0003.
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Learning Objectives

1. Review vaccination adherence in the MHS
2. Identify barriers to completion
3. Evaluate implications for care and future areas of research 
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First, let’s just acknowledge that vaccines save lives

4

Vaccine programs prevent more than 2 million deaths a year in 
children under age 5

Potential for 1.5 million more lives saved per year

Frieden, Thomas R. "The future of public health." New England Journal of Medicine 373.18 (2015): 1748-1754.
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Vaccines have yielded a net total $2.7 trillion public benefit

5

Zhou, Fangjun. "Health and economic benefits of routine 
childhood immunizations in the era of the Vaccines for Children 
program—United States, 1994–2023." MMWR. Morbidity and 
Mortality Weekly Report 73 (2024).
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That message is buttressed by trends over time

6

Roush SW, Murphy 
TV, Vaccine-Preventable 
Disease Table Working 
Group AT. Historical 
Comparisons of Morbidity 
and Mortality for Vaccine-
Preventable Diseases in 
the United 
States. JAMA. 2007;298(1
8):2155–2163. 
doi:10.1001/jama.298.18.
2155
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Roush SW, Murphy 
TV, Vaccine-Preventable 
Disease Table Working 
Group AT. Historical 
Comparisons of Morbidity 
and Mortality for Vaccine-
Preventable Diseases in 
the United 
States. JAMA. 2007;298(1
8):2155–2163. 
doi:10.1001/jama.298.18.
2155
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Talbird, Sandra E., et al. "Impact of routine childhood immunization in reducing vaccine-preventable diseases in the 
United States." Pediatrics 150.3 (2022): e2021056013.
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Talbird, Sandra E., et al. "Impact of routine childhood immunization in reducing vaccine-preventable diseases in the United States." Pediatrics 150.3 (2022): 
e2021056013.
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CDC ACIP recommends routine 
and timely vaccination against 
15 childhood illnesses by age 
24 months
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HHS set national goals, but we never got there

11

• Health people 2020: Target of 80% 
for a combined 7-vaccine series 
(IID8), and 90 percent for each 
individual vaccine series

• Only Hep B, MMR, IPV, and VZV 
exceeded the target goal by 2018

1. Koh HK. A 2020 vision for healthy people. N Engl J Med. 2010 May 6;362(18):1653-6. doi: 
10.1056/NEJMp1001601. PMID: 20445177. 

2. 2.https://wayback.archive-
it.org/5774/20220414033335/https://www.healthypeople.gov/2020/topics-
objectives/topic/immunization-and-infectious-diseases/objectives

3.  3. https://health.gov/sites/default/files/2021-03/21%20HP2020EndofDecadeSnapshot2.pdf

4. https://health.gov/healthypeople/objectives-and-data/browse-objectives/children

https://wayback.archive-it.org/5774/20220414033335/https:/www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://wayback.archive-it.org/5774/20220414033335/https:/www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://wayback.archive-it.org/5774/20220414033335/https:/www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
https://health.gov/sites/default/files/2021-03/21%20HP2020EndofDecadeSnapshot2.pdf
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Healthy People 2030 tried to reevaluate and set realistic goals

12

Healthy People 
2030, removed 
IID8

1. Koh HK. A 2020 vision for healthy people. N Engl J Med. 2010 May 6;362(18):1653-6. doi: 10.1056/NEJMp1001601. PMID: 
20445177.

2. https://health.gov/healthypeople/objectives-and-data/browse-objectives/children
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Reduce the proportion of children who get no recommended vaccines by age 2 
years — IID-02

https://health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination/reduce-proportion-children-who-get-no-recommended-vaccines-age-2-years-iid-
02
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Maintain the vaccination coverage level of 1 dose of the MMR vaccine in 
children by age 2 years — IID-03

14

https://health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination/maintain-vaccination-coverage-level-1-dose-mmr-vaccine-children-age-2-years-iid-03



UNCLASSIFIED

UNCLASSIFIED

Improving Health and Building Readiness. Anytime, Anywhere — Always

Maintain the vaccination coverage level of 2 doses of 
the MMR vaccine for children in kindergarten — IID-04

15

https://health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination/maintain-vaccination-coverage-level-2-doses-mmr-vaccine-children-kindergarten-iid-
04
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Increase the coverage level of 4 doses of the 
DTaP vaccine in children by age 2 years — IID-06

16

https://health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination/increase-coverage-level-4-doses-dtap-vaccine-children-age-2-years-iid-06
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It is critical to understand why this is such a 
challenge

17

• National Immunization Survey-Child data, US 
children ages 19 to 35 months

• Classified in 1 of 3 vaccination patterns: (1) 
completed the combined 7-vaccine series, (2) 
did not initiate >1 of the 7-vaccine series, or 
(3) initiated all series, but did not complete > 
1 multidose series

• Among 16 365 children, 72.9% completed the 
combined 7-vaccine series

Michels, Sarah Y., et al. "Failure to Complete Multidose Vaccine 
Series in Early Childhood." Pediatrics 152.2 (2023).
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How does that look in the Military Health 
System?

18

System barriers, frequent 
work-related moves and 
strict workplace 
schedules may limit 
vaccination opportunities

Morrow AL, Rosenthal J, Lakkis HD, et al. A 
population-based study of access to immunization 
among urban Virginia children served by public, 
private, and military health care systems. 
Pediatrics. Feb 1998;101(2):E5. 



UNCLASSIFIED

UNCLASSIFIED

Improving Health and Building Readiness. Anytime, Anywhere — Always
19

• Cross sectional survey of 
vaccination status (4:3:1:1 
schedule) of military children at 
7 military health care facilities 
from May 1992-April 1993

• 1555 of 1857 (84%) of children 
were up to date 

Lopreiato JO, Ottolini MC. Assessment of 
immunization compliance among children 
in the Department of Defense health care 
system. Pediatrics. 1996 Mar;97(3):308-
11. PMID: 8604262.
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• National Immunization Survey data used to 
measure vaccination coverage estimates of US 
children aged 19 to 35 months old from 2007 
through 2012 
 Using the 4:3:1:3:3:1 vaccination schedule

• 28.0% of military children were not up to date on 
the 4:3:1:3:3:1 vaccination series compared with 
21.1% of all other children (odds ratio 1.4; 95% 
confidence interval: 1.2–1.6)

• After adjusting, military children were still more 
likely to be incompletely vaccinated (odds ratio 
1.3; 95% confidence interval: 1.1–1.5) Dunn AC, Black CL, Arnold J, Brodine S, Waalen J, Binkin N. Childhood 

vaccination coverage rates among military dependents in the United States. 
Pediatrics. 2015 May;135(5):e1148-56. doi: 10.1542/peds.2014-2101. Epub 
2015 Apr 13. PMID: 25869378.

    



UNCLASSIFIED

UNCLASSIFIED

Improving Health and Building Readiness. Anytime, Anywhere — Always
21

Dunn AC, Black CL, 
Arnold J, Brodine S, 
Waalen J, Binkin N. 
Childhood vaccination 
coverage rates among 
military dependents in 
the United States. 
Pediatrics. 2015 
May;135(5):e1148-56. 
doi: 
10.1542/peds.2014-
2101. Epub 2015 Apr 
13. PMID: 25869378.
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Are there other ways to look at the MHS?

22

• Nestander et al, JPIDS 2018: Retrospective cohort using MDR of infants born 
between 2008 and 2011 

 Primary objective was to assess whether low birthweight infants were at risk for 
underimmunization at 2 years of age

 Immunization status was evaluated for completeness at 2 years of age and was defined by 
the 4:3:1:3:3:1 immunization schedule

 Immunization rate among 135, 964 infants was 85.7%

Nestander M, Dintaman J, Susi A, Gorman G, Hisle-Gorman E. Immunization Completion in Infants Born at Low Birth Weight. J Pediatric Infect Dis Soc. 2018 Aug 
17;7(3):e58-e64. doi: 10.1093/jpids/pix079. PMID: 29036471.
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My partners at the Naval Health Research Center

• DoD Birth and Infant Health Research (BIHR) program was 
established in 1998 to be a repository for health information for 
DoD beneficiary infants and their parents

• BIHR data include administrative healthcare encounter records 
for all direct and purchased care received from MTFs and 
TRICARE-reimbursed facilities respectively, as well as other 
demographic and military information extracted from DoD-
maintained databases (e.g., DEERS)

23
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This was our first look 

24

Used the MHS immunization registry and medical encounter data to assess:

1. Rotavirus vaccine coverage relative to IPV and DTaP vaccines 

2. Pediatric undervaccination among infants born to female active-duty service members

Romano CJ, Bukowinski AT, Hall C, Burrell M, Gumbs GR, Conlin AMS, Ramchandar N. Brief Report: Pediatric Vaccine Completion and Compliance 
Among Infants Born to Female Active Duty Service Members, 2006-2016. MSMR. 2022 Nov 1;29(11):18-22. PMID: 36790926.
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Rotavirus vaccination 
increased following vaccine 
approval and exceeded 
national rates and Healthy 
People 2020 goals by 2009

Incomplete and delayed 
vaccination was more 
prevalent for DTaP

25

Romano CJ, Bukowinski AT, Hall C, Burrell M, Gumbs GR, Conlin AMS, Ramchandar N. Brief Report: Pediatric Vaccine Completion and 
Compliance Among Infants Born to Female Active Duty Service Members, 2006-2016. MSMR. 2022 Nov 1;29(11):18-22. PMID: 36790926.
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Romano CJ, Bukowinski AT, Hall C, 
Burrell M, Gumbs GR, Conlin AMS, 
Ramchandar N. Brief Report: Pediatric 
Vaccine Completion and Compliance 
Among Infants Born to Female Active 
Duty Service Members, 2006-2016. 
MSMR. 2022 Nov 1;29(11):18-22. PMID: 
36790926.
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So we took a broader view

We assessed immunization completion and timeliness for eight ACIP-recommended vaccines 
(each of the combined 7-vaccine series and rotavirus) by age 24 months

Combined 7-vaccine series: DTap (4 doses), polio (3 doses), MMR (1 dose), Hepatitis B (3 
doses), Hib (3 doses), varicella (1 dose), PCV13 (4 doses)
 PCV13 was not required for children born in 2010
 We examined rotavirus vaccine (2 doses) separately from the 7-series

27

Romano CJ, Burrell M, Bukowinski AT, et al. Vaccine Completion and Timeliness Among Children in the Military Health System: 
2010–2019. Pediatrics. 2024;154(4):e2023064965
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We established a large study population

• BIHR program data were used to 
identify children born at military 
treatment facilities, 2010-2019

• Additionally, children were required 
to:
 Be enrolled in TRICARE in their first 

year and continuously enrolled through 
their second

 Receive at least one immunization at 
an MTF

 Have at least one well-child visit 
annually

28
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And looked for:

• Completion: Received all recommended doses

AND
• Timeliness: Received recommended doses prior to the age when 

undervaccination is initiated (per the ACIP schedule)
 For example, undervaccination for doses recommended at age 2 months begins at age 

93 days, and age 4 months at age 154 days

29
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And this is what we found:

30

Children 
affected by 
the COVID-
19 
pandemic
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Leading contributors 
to noncompletion of 
the 7-vaccine series
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These are the key points

• Overall completion of the combined 7-vaccine series was 
74.4%, with a peak rate of 78.7% for children born 2016–2017

• Among children who completed the vaccine series, 36.2% 
experienced delays

• Non-completion and delays for DTaP, Hib, and PCV were among 
the greatest contributors to overall estimates

33
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We pivoted from there to look at patterns of 
non-completion

• Examined 275,967 military-connected children

• Vaccination patterns through age 23 months were categorized by the 
frequency of limited vaccine visits (i.e., visits with 1-2 vaccines 
administered)
 Consistent vaccine limiting: all limited visits
 Episodic vaccine limiting: ≥1 limited visit and no more than 3 visits with ≥3 

vaccines
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• Consistent vaccine limiting  
observed in 0.3% and 
episodic vaccine limiting in 
13.4% of the cohort

• Consistent and episodic 
vaccine limiting were 
associated with 5.6 (95% 
CI: 5.5-5.7) and 3.0 (95% CI: 
2.9-3.0) times the risk of 
noncompletion, respectively

• 5.3% of children had fewer 
than 4 vaccine visits, the 
minimum number needed 
to complete all 
recommended vaccine 
series

36

Consistent vaccine limiting was rare
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Application to clinical practice

• Recognize the risk factors
 Greater risk for non-completion and intermittent limiting among younger parents suggest 

system barriers such as wait times and limited clinic hours may continue to limit access
 Parent-provider communication is especially important, so parents are prepared for pediatric 

immunizations at each respective visit and delays do not occur due to initial vaccine hesitancy
 System prompts to the provider at the point of care may also help prevent missed opportunities

• Don’t miss any opportunity
 PCS and deployments are a vulnerable time
 Providers should pay special attention to completion of DTaP, Hib, and PCV vaccines due to 

increased risk for delay

37
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And we still need to grapple with the elephant 
in the room

• The COVID-19 pandemic has had 
lasting impact on vaccination rates
 Likely multifactorial, but an area of active 

investigation

WHICH includes…

38

Hill, Holly A. "Decline in Vaccination Coverage by Age 24 Months and Vaccination Inequities 
Among Children Born in 2020 and 2021—National Immunization Survey-Child, United States, 
2021–2023." MMWR. Morbidity and Mortality Weekly Report 73 (2024).
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…the ever-growing issue of vaccine hesitancy

• In a 2010 survey of 1500 parents: 
 3% refused all vaccines
 19.4% refused at least one

• 87% of pediatricians have encountered vaccine refusal (pre-pandemic)

• But we need more data post-pandemic
 In a survey from Colorado, parents were more likely to be unsure about trusting vaccine 

information in the pandemic time-period (aOR = 2.14; 95% CI = 1.55-2.96)

39

1. Edwards, Kathryn M., et al. "Countering vaccine hesitancy." Pediatrics (2016): e20162146.
2. Smith, M. "Vaccine safety: medical contraindications, myths, and risk communication." Pediatrics in review/American Academy of Pediatrics 36.6 (2015): 227-238.
3. Higgins DM, Moss A, Blackwell S, O'Leary ST. The COVID-19 Pandemic and Parental Attitudes Toward Routine Childhood Vaccines. Pediatrics. 2023 Nov 

1;152(5):e2023062927. doi: 10.1542/peds.2023-062927. PMID: 37867454.
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There are different approaches you can take

40

Address the parents’ 
concern

Adopt a presumed 
approach

Providing textual 
information, showing 
images, and dramatic 

narratives don’t 
necessarily work and can 

actually hurt

Hold strong; 47% of 
parents will come around

Ultimately, the physician 
recommendation is the 

strongest factor 
(according to 80% of 

parents)

1. . Smith, M. "Vaccine safety: medical contraindications, myths, and risk communication." Pediatrics in review/American Academy of 
Pediatrics 36.6 (2015): 227-238.

2. Edwards, Kathryn M., et al. "Countering vaccine hesitancy." Pediatrics (2016): e20162146.
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This has been done to great effect by DHA IHD

41

Loran, David A., Sophia Angelo, and Margaret Ryan. "Specialized Vaccine Care for Adverse Events Following Immunization and Impact on Vaccine Hesitancy in the Military Health 
System." Military Medicine 189.Supplement_3 (2024): 546-550.
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These are the future directions we need to go

• We need a better characterization of why and how families engage in vaccine limiting

• We need to figure out how to remove systemic barriers

• We need to learn about the nature of vaccine hesitancy and where it is manifesting in 
the current geopolitical landscape

42
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Questions?

43



UNCLASSIFIED

UNCLASSIFIED

Improving Health and Building Readiness. Anytime, Anywhere — Always

How to Obtain CE/CME Credit

Clinical Communities Speaker Series: Cultivating the Wellbeing of Our Military
Children, Youth, and Families

Credits are awarded by session. To claim CE/CME credit for the session(s) you attend, complete the evaluation survey and 
posttest for each session by Thursday, May 8, at 11:59 PM Eastern Time.

1. Visit the main event page at https://www.dhaj7-cepo.com/content/2025-apr-ccss. From there, register for the 
event or log in to your account if already registered.

2. Once logged in and registered, on the main event page, select “Get Started” (located in the menu below the event 
title on desktop and at the bottom of the page on mobile devices). Note: This tab will not appear unless you are 
registered and logged in to your account.

3. Under the “Get Started” tab, scroll down to a session you attended and select “Claim credit.”

4. Proceed to take the evaluation and posttest to obtain CE/CME credit for the session.

All completed sessions and certificates are available in your account. Refer to your pending activities for sessions you have 
yet to complete.

Questions? Email the DHA J-7 Continuing Education Program Office at dha.ncr.j7.mbx.cepo-cms-support@health.mil.
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