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ABSTRACT
In the United States (US), meningococcal serogroup B (MenB) vaccination has been recommended for 
16–23-year-olds (preferably 16–18 years) based on shared clinical decision-making since 2015. MenB 
vaccine coverage (≥1 dose) by age 17 years has been reported, but initiation at older ages and by 
insurance type is unknown. In this retrospective cohort study, MarketScan claims data were analyzed to 
assess MenB vaccine series initiation (i.e. receipt of a first dose) during 2017–2020 among US commer
cially insured and Medicaid-covered individuals aged 16–18 and 19–23 years. Kaplan–Meier curves were 
generated to estimate series initiation at various times from index (latest of 1/1/2017 or 16th/19th 

birthday, depending on the cohort). Multivariable analyses were conducted to identify factors associated 
with series initiation. Among 1,450,354 Commercial and 1,140,977 Medicaid 16–18-year-olds, MenB 
vaccine series initiation rates within 3 years of each person’s first eligibility were estimated to be 33% 
and 20%, respectively; among 1,857,628 Commercial and 747,483 Medicaid 19–23-year-olds, 3% and 1%, 
respectively. Factors identified to be significantly associated with increased likelihood of initiating a MenB 
vaccine series included co-administration of meningococcal serogroups ACWY (MenACWY) vaccine, 
younger age, female sex, nonwhite race (Medicaid only), New England or Middle Atlantic location 
(Commercial only), urban residence, and previous influenza vaccination. MenB vaccine series initiation 
among the studied US adolescents and young adults was low. There is a need for continued efforts to 
better understand barriers to the uptake of vaccines that are recommended based on shared clinical 
decision-making.
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Introduction

Invasive meningococcal disease (IMD) can result in meningitis 
and/or septic shock,1 which can be fatal.2 Although IMD has 
declined in the United States (US) since the 1990s,3 during 
2019, there were 375 cases of IMD (0.11 per 100,000 popula
tion), of which meningococcal serogroup B (MenB) was the 
most common cause (26.4%).4 Among 16–23-year-olds, 
almost half (21/43) of the reported cases of meningococcal 
disease were caused by MenB.4

In the US, MenB vaccination has been recommended for 
healthy 16–23-year-olds (preferably 16–18 years) since 2015 
based on shared clinical decision-making.5–7 This involves 
a joint decision between the health care provider and the 
patient/parent about whether MenB vaccination is 
beneficial.7 This decision should be based on the serious
ness of IMD, the increased risk among college students, 
and the high efficacy of MenB vaccines, balanced against 
the low overall risk of infection and the relatively short 
duration of protection.7 In contrast to the shared clinical 

decision-making recommendation for MenB vaccination, 
meningococcal serogroups A, C, W, Y (MenACWY) vacci
nation is routinely recommended for all adolescents at ages 
11–12 and 16 years.7

Based on data from the National Immunization Survey– 
Teen (NIS-Teen), the estimated MenB vaccine coverage 
(≥1 dose) among 17-year-olds increased from 14.5% in 2017 
to 17.2% in 2018, 21.8% in 2019, 28.4% in 2020 (before the 
coronavirus disease 2019 [COVID-19] pandemic), and 31.4% 
in 2021.8–12 However, coverage at ages other than 17 years 
has not been reported, nor has coverage by insurance type. 
We therefore conducted a real-world claims data analysis to 
estimate MenB vaccine series initiation rates among US indi
viduals aged 16–18 and 19–23 years during 2017 to early 
2020; describe MenB vaccination characteristics among 
initiators; and identify factors associated with MenB vaccine 
series initiation. Figure 1 provides an overview of the context, 
novelty, and impact of the study in a form that could be 
shared with patients.
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Figure 1. Plain Language Summary.
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Methods

Study design

In this retrospective cohort study (GSK study identifier: 
VxHO-000048), claims data were analyzed to assess MenB 
vaccine series initiation (i.e. receipt of a first dose) among 
individuals aged 16–18 and 19–23 years during January 2017 
through February 2020 (Commercial) or December 2019 
(Medicaid). MenB vaccine series completion rates among 
initiators have been reported separately.13

Data source

De-identified health plan enrollment data and claims from the 
MarketScan Commercial Claims and Encounters, including 
Early View data and the MarketScan Multi-State Medicaid 
databases, were analyzed. The Commercial database contains 
demographic characteristics and health care experiences of 
several million employees and their dependents covered 
under various fee-for-service and capitated health plans. It 
covers all US Census regions and includes an indicator for 
region of residence. The Medicaid database reflects the health 
care service use of Medicaid enrollees in programs in geogra
phically dispersed states. It contains demographic characteris
tics and pooled health care experience of Medicaid enrollees 
covered under fee-for-service and managed care plans.

All study data were obtained using the International 
Classification of Diseases, 9th and 10th Revisions, Clinical 
Modification codes, Current Procedural Terminology codes, 
Healthcare Common Procedure Coding System codes, and 
National Drug Codes. All study data were accessed with 
protocols compliant with US patient confidentiality require
ments, including the 1996 Health Insurance Portability and 
Accountability Act (HIPAA) regulations. As all databases 
used in the study are fully de-identified and compliant 
with the HIPPA; this study is not human subjects research 
and was not submitted for Institutional Review Board 
approval.

Study population and dates

MenB vaccine series initiation was evaluated in two non- 
mutually exclusive groups of individuals aged 16–18 (preferred 
vaccination age)5,7 and 19–23 years in each insurance cohort 
(Commercial or Medicaid). The 19–23-year-old cohort could 
include individuals from the 16–18-year-old cohort who did not 
receive MenB vaccination before their 19th birthday. The index 
date was the latter of January 1, 2017 and the individual’s 16th or 
19th birthday (depending on the cohort) (Supplementary Figure 
S1). Individuals had to have ≥6 months of continuous enroll
ment before and after the index date, no history of MenB 
vaccination between October 1, 2014 and the index date, and 
no high-risk conditions (asplenia, persistent complement com
ponent deficiency, sickle cell disease, or eculizumab use) during 
6-month baseline or follow-up. Patients with high-risk condi
tions were excluded as they are routinely recommended to 
receive MenB vaccination, rather than this being based on 
shared clinical decision-making.5–7 Commercial individuals 

had to be the child of the employee to avoid double counting 
those who transitioned from their parent’s insurance to their 
own and to help avoid including individuals who had previously 
received MenB vaccination in the 19–23-year-old cohort.

The patient identification period ended on August 31, 2019 
(Commercial) or June 30, 2019 (Medicaid) to allow for 
≥6-month follow-up (Supplementary Figure S1). Individuals 
were followed until the earliest of the end of continuous 
enrollment, their 19th or 24th birthday (depending on the 
cohort), or the end of the study period (February 29, 2020 
[Commercial] or December 31, 2019 [Medicaid]).

Outcomes

Outcomes are reported separately for four cohorts: 
Commercial 16–18-year-olds, Commercial 19–23-year-olds, 
Medicaid 16–18-year-olds, and Medicaid 19–23-year-olds. 
The main outcomes are the proportions who initiated 
a MenB vaccine series following the index date and the times 
to series initiation. Series initiation rates are described overall 
and by age, sex, residence density, race (only available for the 
Medicaid cohorts), and geographic region (only available for 
the Commercial cohorts). Other outcomes include baseline 
characteristics according to whether MenB vaccination was 
received; factors associated with MenB vaccine series initia
tion; and MenB vaccination characteristics.

Vaccinations

Receipt of either of the two licensed vaccines (MenB 4-com
ponent [MenB-4C] or MenB factor H binding protein [MenB- 
FHbp]) was identified using Current Procedural Terminology 
codes (MenB-4C: 90620; MenB-FHbp: 90621) and National 
Drug Codes (MenB-4C: 46028011401, 46028011402, 
46028011411, 58160097602, 58160097606, 58160097620; 
MenB-FHbp: 00005010010, 00005010005, 00005010001, 
00005010002). Of note, vaccines administered under the 
Vaccines For Children (VFC) program do not generate 
a vaccine-specific claim, so these could not be included. This 
would have mainly affected the Medicaid population.

Statistical analysis

Continuous data are presented as means and standard devia
tions (SDs) or medians and interquartile ranges (IQRs); cate
gorical data are presented as numbers and percentages. The 
proportions of individuals who initiated a MenB vaccine series 
are those who received ≥1 MenB vaccine dose during variable 
follow-up divided by the study population. The differences 
between cohorts were not tested statistically.

Kaplan–Meier curves were generated to describe the time 
from the index date to MenB vaccine series initiation. Five 
Kaplan–Meier curves were generated in each of the 
Commercial and Medicaid cohorts for ages 16, 17, 18, 16–18, 
and 19–23 years. Individuals were censored when they were 
lost to follow-up (end of continuous enrollment, 19th or 24th 

birthday [depending on the cohort], or end of the study per
iod). MenB vaccine series initiation rates were estimated at 
3-month intervals up to 3 years.
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The proportions of individuals of each age (on the index 
date) and with receipt of other vaccinations (during 6-month 
baseline; or on the index date/during follow-up) were com
pared between those who initiated a MenB vaccine series and 
those who did not within each cohort using chi-squared tests. 
p < .001 was taken to be statistically significant.

Multivariable Cox proportional hazard regression models 
were fit to identify factors independently associated with 
likelihood of MenB vaccine series initiation in each cohort. 
When MenACWY vaccination at any time during the study 
period was included, the models became distorted as a high 
proportion of co-administered MenACWY vaccine domi
nated. Therefore, the final models were adjusted for age, 
sex, race (Medicaid only), region (Commercial only), urban 
vs. rural, index month, presence of human immunodefi
ciency virus infection, health care expenditures, number of 
preventive care and vaccine administration office visits, and 
receipt of MenACWY, influenza, or other vaccinations only 
during 6-month baseline. Adjusted hazard ratios and 95% 
confidence intervals were calculated.

Results

Populations

The eligible populations, studied during January 2017 through 
February 2020 (Commercial) or December 2019 (Medicaid), 
were as follows: Commercial 16–18-year-olds (n = 1,450,354), 
Commercial 19–23-year-olds (n = 1,857,628), Medicaid 16– 
18-year-olds (n = 1,140,977), and Medicaid 19–23-year-olds 
(n = 747,483) (Supplementary Table S1).

MenB vaccine initiation rates

In the Commercial cohorts, 16.6% of 16–18-year-olds and 
2.3% of 19–23-year-olds initiated a MenB vaccine series 
(Figure 2a,b) during mean (SD) follow-up durations of 
22.7 (8.7) and 26.0 (10.3) months, respectively. In the 
Medicaid cohorts, 11.6% of 16–18-year-olds and 0.5% of 
19–23-year-olds initiated a MenB vaccine series (Figure 2c,d) 
during 22.0 (8.4) and 23.1 (9.8) months of follow-up. Among 
MenB vaccine series initiators, the median (IQR) times to 
initiation in the Commercial 16–18- and 19–23-year-old 
cohorts were 9.6 (4.9–17.8) and 7.8 (3.8–15.6) months, respec
tively. In the Medicaid cohorts, they were 8.0 (3.6–15.0) and 
7.8 (3.7–14.7) months, respectively.

Using Kaplan–Meier analyses to account for variable fol
low-up, MenB vaccine series initiation during the 3 years fol
lowing each person’s first eligibility was estimated to reach 
33% and 3% in the 16–18- and 19–23-year-old Commercial 
cohorts, respectively (Figure 3a); and 20% and 1%, respec
tively, in the Medicaid cohorts (Figure 3b).

Factors associated with MenB vaccine series initiation 
rates

In each cohort, MenB vaccine series initiation rates increased 
with decreasing age and were higher among females vs. males 
and in urban vs. rural locations (Figure 2). In the Medicaid 

cohorts, MenB vaccine series initiation rates were higher 
among nonwhite vs. White individuals (Figure 2c,d). In the 
Commercial cohorts, MenB vaccine series initiation rates were 
highest in the Middle Atlantic and New England regions 
(Supplementary Figure S2).

Individuals who initiated a MenB vaccine series were sig
nificantly younger than those who did not (Supplementary 
Table S2). They were generally significantly more likely (by 
1.1–2.9-fold) to have received MenACWY, influenza, or other 
vaccines during baseline, apart from MenACWY in the 
Medicaid 16–18-year-old cohort. They were 2.5–35.9 times 
more likely to have received these other vaccines on the 
index date or during follow-up.

Initial multivariable models were built including the 
administration of MenACWY vaccine at any time during 
the study period as a covariate. However, this highly influen
tial factor caused the models to become distorted due to the 
high correlation between MenB vaccine series initiation and 
MenACWY vaccine co-administration. Any-time 
MenACWY vaccination therefore had to be removed from 
the final models to avoid distortion. In these models, factors 
that increased the likelihood of initiating a MenB vaccine 
series included younger age, female, nonwhite race 
(Medicaid only), New England (Commercial only) or 
Middle Atlantic (Commercial 16–18-year-old only) location, 
urban residence, and baseline influenza or non-MenACWY 
/non-influenza vaccinations, but not baseline MenACWY 
vaccination (Table 1).

MenB vaccination characteristics

Most MenB vaccine doses were MenB-4C (63.4–85.5% 
across the four cohorts) (Table 2). Most first MenB vacci
nations were administered during June – August (32.9– 
48.9%), mainly in an office (75.7–97.8%) and at 
a preventive care/well-child visit (59.7–79.8%). In the 
Commercial 16–18- and 19–23-year-old cohorts, most vac
cines were given by a pediatrician (72.2% and 51.2%, 
respectively), while in the Medicaid 16–18- and 19–23- 
year-old cohorts, key providers were pediatricians (38.3% 
and 17.5%, respectively), “other” (29.6% and 21.1%), and 
unknown (26.0% and 51.3%). In the Commercial and 
Medicaid 16–18-year-old cohorts, MenB vaccine was most 
commonly co-administered with MenACWY vaccine 
(53.4% and 65.5%, respectively), while in the Commercial 
and Medicaid 19–23-year-old cohorts, it was most often 
given with other (non-MenACWY/non-influenza) vaccines 
(32.6% and 34.8%, respectively).

Discussion

This large retrospective cohort study used data from 
January 2017 through February 2020 (Commercial) or 
December 2019 (Medicaid). Using Kaplan–Meier analysis to 
account for variable follow-up, MenB vaccine series initiation 
by 3 years was estimated to reach 33% and 20% in the 16–18- 
year-old Commercial and Medicaid populations, respectively, 
and 3% and 1% in the 19–23-year-old Commercial and 
Medicaid populations, respectively. This aligns with the 
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preferred age for MenB vaccination being 16–18 years,5,7 and 
is not surprising given that many MenB vaccinations were 
given at preventive care/well-child visits by pediatricians, and 
19–23-year-olds are less likely to attend such visits or see 
pediatricians.

According to NIS-Teen survey data from 2017 to 2020, 
14.5–28.4% of 17-year-olds received ≥1 dose of MenB 

vaccine.8–11 This aligns with our Kaplan–Meier analysis results 
among individuals aged 16 years at index, which indicate 
MenB vaccine initiation rates of 12–25% (Commercial) or 
10–18% (Medicaid) after 1–2 years, i.e. when they would be 
age 17 years (just 17 to almost 18). Although the many differ
ences in study designs make it hard to directly compare these 
results, this concordance is reassuring.

Figure 2. MenB vaccine series initiation, overall and by age, sex, residence density, and race (only available in the Medicaid cohort) in the (a) commercial 16–18 years, 
(b) commercial 19–23 years, (c) Medicaid 16–18 years, and (d) Medicaid 19–23 years. MenB, meningococcal serogroup B.
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Most MenB vaccine doses were given during the summer, 
potentially before starting or going back to school or college, 
even though MenB vaccination is not preferentially recom
mended for college students.5 It is also possible that state 
mandates for vaccination before college/university entry 
could have impacted MenB vaccination even though these do 
not include MenB vaccine,14 as mandates for MenACWY 
vaccine have been found to increase MenB vaccine 
coverage.15 In addition, high rates of MenB vaccine series 
initiation and co-administered MenACWY vaccine was 
observed: 53.4% (Commercial) and 65.5% (Medicaid) in the 
16–18-year-old cohorts. The high rates of co-administration of 
MenB and MenACWY vaccines in the 16–18-year-old cohorts 
indicate that the second MenACWY vaccine dose may provide 
a vaccination platform to increase MenB vaccination series 
initiation.

The association between MenB vaccination series initiation 
and co-administered MenACWY vaccine was so strong that it 
precluded the inclusion of any-time MenACWY vaccination as 
a covariate in the final multivariable models due to model 
convergence. In contrast, baseline MenACWY vaccination 
(i.e. during the 6 months before MenB vaccination) was sig
nificantly associated with reduced MenB vaccine series initia
tion in 2/4 cohorts, possibly because individuals who received 
a second dose of MenACWY vaccine (recommended at age 16  
years)16 during baseline had already been offered and refused 
a MenB vaccination or the topic of meningococcal vaccination 
did not come up again, as they already received MenACWY 
vaccine. However, it should be noted that only 1.7–7.1% of 
individuals who received MenB vaccination had MenACWY 
vaccination during the previous 6 months, with 11.2–65.5% 
having co-administered MenACWY and MenB vaccines, and 
some individuals likely having MenACWY vaccine earlier than 
6 months before MenB vaccination.

In multivariable analysis, baseline influenza or non- 
MenACWY/non-influenza vaccines were associated with sig
nificantly increased MenB vaccine series initiation, likely indi
cative of higher health-seeking behavior. This aligns with 
results from a multivariable analysis of 2017–2018 NIS-Teen 
data, which found that complete human papillomavirus 
(HPV) vaccination was significantly associated with an 
increased likelihood of MenB vaccination (≥1 vs. 0 dose) in 17- 
year-olds.17

Other factors that were associated with increased likelihood 
of MenB vaccination series initiation in multivariable analysis 
included younger age, female, New England or Middle Atlantic 
(Commercial only), and urban location. These factors have 
also been associated with increased MenB vaccine series 
completion.13,18 However, while nonwhite race was associated 
with increased MenB vaccine series initiation in the Medicaid 
population (race information was not available for the 
Commercial population), previous studies have reported 
lower MenB vaccine completion among Black vs. White 
Medicaid individuals, but higher or similar MenB vaccine 
completion among Hispanic, Other, or Unknown vs. White 
Medicaid individuals.13,18 These findings would require 
further research to understand the potential interplay between 
race and series initiation vs. completion, and the potential 
impact of race in a commercial population.

We found higher MenB vaccination rates among Commercial 
vs. Medicaid individuals, although no statistical comparisons 
were made due to multiple confounders, particularly the inability 
to count vaccines administered through the VFC program. This is 
seemingly at odds with results from an NIS-Teen study, which 
found that private health insurance was significantly associated 
with a decreased likelihood of MenB vaccination.17 However, as 
discussed in the limitations, we may have underestimated vaccine 
uptake in the Medicaid cohorts.

Figure 3. Time to MenB vaccine series initiation since the date of each person’s first eligibility for the (a) commercial and (b) Medicaid populationsa.  
aIndividuals were censored after the earliest of the end of continuous enrollment, 19th (16–18-year-old age group) or 24th birthday (19–23-year-old age group), or end 
of study period. MenB, meningococcal serogroup B.
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To summarize, reduced MenB vaccine series initiation was 
associated with male sex, White race (only available for 
Medicaid), various geographic regions (only available for 
Commercial), and rural location, hence strategies to boost 
uptake could be focused to target these. For example, social 
media posts to inform teenagers about the consequences of 
IMD, or the provision of information about the benefits and 
safety of MenB vaccines in states with low uptake and higher 
rural concentration.

Lastly, we note that the low MenB vaccine series initiation 
rates are exacerbated by poor series completion rates, with 
only around half of the individuals who initiate a MenB vac
cine series completing the series.13,18,19 Hence, the overall 
proportion of individuals who receive a full MenB vaccine 
series is very low. One of the factors that has been significantly 
associated with improved completion is receipt of MenB-4C 
vs. MenB-FHbp vaccines,13,18 likely due to their different dos
ing schedules. MenB-4C vaccine is recommended to be given 
as a two-dose series at 0 and ≥1 month, whereas MenB-FHbp 
vaccine should be given at 0 and 6 months, but if the second 

dose is given early, a third dose should be given ≥4 months 
after the second dose.6,7

Our study was conducted before the COVID-19 pandemic 
was recognized in the US, so the factors associated with MenB 
vaccine uptake during and after the pandemic may be differ
ent. Vaccine coverage was impacted by the pandemic – as 
reported for some vaccines in some age groups, although the 
impact on MenB has not yet been reported.12 It is therefore 
important to review patient vaccination records – including 
during appointments for COVID-19 vaccination – to ensure 
that children and adolescents are up to date with other recom
mended vaccinations.12 Estimating missed opportunities for 
MenB vaccine series initiation was not included in this study, 
but missed opportunities for MenB vaccine series completion 
have been reported elsewhere.13 Future research looking at 
patterns of primary care visits for older adolescents (e.g. well, 
preventative, or vaccination-only appointments at age 16–18  
years), before, during and after the COVID-19 pandemic, 
could provide further insights into missed opportunities to 
educate and provide preventative care against MenB disease.

Table 1. Cox regression models for probability of MenB vaccine series initiationa.

Commercial, HR (95% CI) Medicaid, HR (95% CI)

16–18 years 19–23 years 16–18 years 19–23 years

Age at index date (ref. 16 years)
17 years 0.96* (0.95–0.98) NA 0.57* (0.56–0.59) NA
18 years 0.69* (0.68–0.71) NA 0.31* (0.30–0.33) NA

Age at index date (ref. 19 years)
20 years NA 0.56* (0.54–0.58) NA 0.63* (0.56–0.70)
21 years NA 0.28* (0.27–0.29) NA 0.51* (0.44–0.58)
22 years NA 0.13* (0.12–0.14) NA 0.41* (0.35–0.48)
23 years NA 0.06* (0.05–0.07) NA 0.26* (0.20–0.35)

Female (ref. male) 1.11* (1.10–1.11) 1.20* (1.18–1.22) 1.12* (1.11–1.14) 1.07* (1.00–1.14)

Race (ref. White)
Black NA NA 1.15* (1.14–1.17) 1.30* (1.21–1.40)
Hispanic NA NA 1.26* (1.23–1.28) 1.69* (1.50–1.90)
Other NA NA 1.53* (1.49–1.56) 1.50* (1.25–1.81)
Unknown NA NA 1.17* (1.14–1.20) 1.93* (1.74–2.13)

Region (ref. New England)
Middle Atlantic 1.32* (1.30–1.35) 0.70* (0.68–0.73) NA NA
East North Central 0.95* (0.93–0.97) 0.49* (0.47–0.50) NA NA
West North Central 0.83* (0.81–0.85) 0.34* (0.32–0.36) NA NA
South Atlantic 0.92* (0.90–0.94) 0.34* (0.33–0.35) NA NA
East South Central 0.65* (0.64–0.67) 0.21* (0.20–0.22) NA NA
West South Central 0.65* (0.64–0.67) 0.16* (0.15–0.17) NA NA
Mountain 0.61* (0.59–0.62) 0.21* (0.20–0.22) NA NA
Pacific 0.67* (0.65–0.69) 0.41* (0.39–0.43) NA NA
Other 0.87* (0.82–0.92) 0.50* (0.44–0.57) NA NA

Rural (ref. urban/unknown) 0.65* (0.64–0.66) 0.57* (0.55–0.60) 0.74* (0.73–0.75) 0.47* (0.43–0.52)

Baselineb vaccination (ref. not)
MenACWY 1.01 (0.99–1.02) 0.89* (0.83–0.95) 0.85* (0.83–0.88) 0.99 (0.77–1.28)
Influenza 1.67* (1.65–1.69) 1.94* (1.88–2.00) 1.82* (1.79–1.85) 2.86* (2.57–3.19)
Otherc 1.09* (1.07–1.10) 1.23* (1.18–1.29) 1.04* (1.02–1.07) 1.35* (1.17–1.55)

Baselineb HIV infection (ref. not) 0.69 (0.52–0.91) 0.73 (0.49–1.08) 0.75 (0.53–1.06) 0.66 (0.25–1.75)

*p < .001. 
aModel controlled for all covariates listed above plus index month and baseline health care expenditures, number of preventive care office visits, and 

number of vaccine administration office visits. Please note that MenACWY at any time during the study period was not included in the final model as 
earlier models became distorted due to the high proportion of MenACWY vaccine co-administrations on the date of MenB vaccination, which 
affected the other covariates. 

b6 months before index (excluding the index date). 
cIncluding adenovirus, anthrax, Bacillus Calmette–Guérin, cholera, hepatitis A, hepatitis B, HPV, pneumococcus, rabies, rotavirus, typhoid, DTP, measles- 

mumps-rubella, polio, varicella, yellow fever, plague, Japanese encephalitis, Haemophilus influenzae B, DTP/Haemophilus influenzae B, DTP/polio, 
MenCY/Haemophilus influenzae B vaccinations. 

CI, confidence interval; DTP, diphtheria-tetanus-pertussis; HIV, human immunodeficiency virus; HPV, human papillomavirus; HR, hazard ratio; 
MenACWY, meningococcal serogroups A, C, W, Y; MenB, meningococcal serogroup B; MenCY, meningococcal serogroups C, Y; NA, not applicable 
(age) or not available (race for Commercial or region for Medicaid); ref., referent group.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 7



Similarly to our MenB vaccine series completion study,13 the 
current retrospective study of MenB vaccine series initiation has 
various limitations related to the use of claims data. As individuals 
were identified via administrative claims, covariates or outcomes 
could have been misclassified and clinical details are subject to 
data coding limitations and data entry error. Further, claims data 

do not include information on factors that could influence vacci
nation behavior. Also, vaccinations that did not generate a claim 
and those that occurred prior to the period of continuous enroll
ment would not have been captured, e.g. among those who were 
eligible to receive vaccinations under the VFC program.20 Most 
such children are eligible for Medicaid, hence vaccine 

Table 2. MenB vaccination characteristics among those who received MenB vaccination.

Commercial Medicaid

Age 16–18 years 
n = 240,602

Age 19–23 years 
n = 42,141

Age 16–18 years 
n = 132,381

Age 19–23 years 
n = 3,804

MenB vaccine type (all doses)a n (%)
MenB-4C 152,646 (63.4) 27,197 (64.5) 104,725 (79.1) 3,252 (85.5)
MenB-FHbp 89,700 (37.3) 15,301 (36.3) 28,590 (21.6) 560 (14.7)

Age at first MenB vaccination, n (%)
16 years 89,869 (37.4) NA 65,816 (49.7) NA
17 years 83,946 (34.9) NA 46,194 (34.9) NA
18 years 66,787 (27.8) NA 20,371 (15.4) NA
19 years NA 19,677 (46.7) NA 1,849 (48.6)
20 years NA 11,376 (27.0) NA 900 (23.7)
21 years NA 6,234 (14.8) NA 452 (11.9)
22 years NA 3,227 (7.7) NA 324 (8.5)
23 years NA 1,627 (3.9) NA 279 (7.3)

Month of first MenB vaccination, n (%)
January 13,795 (5.7) 4,216 (10.0) 7,726 (5.8) 286 (7.5)
February 13,152 (5.5) 1,424 (3.4) 7,791 (5.9) 250 (6.6)
March 11,080 (4.6) 2,256 (5.4) 7,995 (6.0) 258 (6.8)
April 11,824 (4.9) 1,534 (3.6) 8,557 (6.5) 249 (6.5)
May 17,696 (7.4) 3,615 (8.6) 9,625 (7.3) 342 (9.0)
June 32,711 (13.6) 4,576 (10.9) 12,314 (9.3) 359 (9.4)
July 41,258 (17.1) 6,066 (14.4) 16,159 (12.2) 417 (11.0)
August 43,722 (18.2) 8,689 (20.6) 20,833 (15.7) 474 (12.5)
September 15,370 (6.4) 2,074 (4.9) 12,467 (9.4) 307 (8.1)
October 15,449 (6.4) 2,154 (5.1) 12,897 (9.7) 348 (9.1)
November 13,537 (5.6) 2,617 (6.2) 9,227 (7.0) 302 (7.9)
December 11,008 (4.6) 2,920 (6.9) 6,790 (5.1) 212 (5.6)

Year of first MenB vaccination, n (%)
2017 69,417 (28.9) 14,601 (34.6) 38,884 (29.4) 1,253 (32.9)
2018 76,725 (31.9) 13,620 (32.3) 43,790 (33.1) 1,227 (32.3)
2019 87,811 (36.5) 13,029 (30.9) 49,707 (37.5) 1,324 (34.8)
2020 6,649 (2.8) 891 (2.1) NA NA

Vaccination setting of first MenB vaccination, n (%)
Office 235,364 (97.8) 39,588 (93.9) 100,184 (75.7) 3,102 (81.5)
Pharmacy 1,576 (0.7) 1,616 (3.8) 187 (0.1) 86 (2.3)
Emergency room 5 (0.0) 0 (0.0) 5 (0.0) 1 (0.0)
Other outpatient 3,657 (1.5) 937 (2.2) 32,005 (24.2) 615 (16.2)

Type of visit for first MenB vaccination, n (%)
Preventive care/well-child 191,910 (79.8) 27,665 (65.6) 105,385 (79.6) 2,270 (59.7)
Vaccine-only 27,702 (11.5) 7,000 (16.6) 12,487 (9.4) 324 (8.5)
Other 20,990 (8.7) 7,476 (17.7) 14,509 (11.0) 1,210 (31.8)

Provider type of first MenB vaccination, n (%)
Pediatrician 173,673 (72.2) 21,594 (51.2) 50,651 (38.3) 667 (17.5)
Family medicine 27,326 (11.4) 9,673 (23.0) 6,194 (4.7) 216 (5.7)
Internal medicine 5,785 (2.4) 2,220 (5.3) 1,142 (0.9) 54 (1.4)
Pharmacist 1,699 (0.7) 1,738 (4.1) 188 (0.1) 86 (2.3)
Obstetrician/gynecologist 258 (0.1) 79 (0.2) 655 (0.5) 24 (0.6)
Otherb 21,399 (8.9) 4,538 (10.8) 39,134 (29.6) 804 (21.1)
Unknown 10,462 (4.3) 2,299 (5.5) 34,417 (26.0) 1,953 (51.3)

Co-administration of first MenB dose with other vaccinations, n (%)
MenACWY 128,486 (53.4) 4,724 (11.2) 86,756 (65.5) 469 (12.3)
Influenza 36,418 (15.1) 6,101 (14.5) 22,668 (17.1) 816 (21.5)
Otherc 63,128 (26.2) 13,740 (32.6) 32,930 (24.9) 1,323 (34.8)

aData for MenB vaccine type are numbers of individuals who received any dose(s) of MenB-4C and any dose(s) of MenB-FHbp vaccines. The 
sums add to more than the numbers of individuals as some received both vaccines. 

bIncluding nurse practitioner/physician assistant, other physician, or other professional (non-physician). 
cIncluding adenovirus, anthrax, Bacillus Calmette–Guérin, cholera, hepatitis A, hepatitis B, HPV, pneumococcus, rabies, rotavirus, typhoid, DTP, 

measles-mumps-rubella, polio, varicella, yellow fever, plague, Japanese encephalitis, Haemophilus influenzae B, DTP/Haemophilus influenzae 
B, DTP/polio, MenCY/Haemophilus influenzae B vaccinations. 

DTP, diphtheria-tetanus-pertussis; HPV, human papillomavirus; MenACWY, meningococcal serogroups A, C, W, Y; MenB, meningococcal 
serogroup B; MenB-4C, meningococcal serogroup B 4-component; MenB-FHbp, meningococcal serogroup B factor H binding protein; 
MenCY, meningococcal serogroups C, Y; n, number of individuals; NA, not applicable.
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administration fees are billed to Medicaid, but these fees are not 
vaccine specific, so we could not determine which vaccine an 
individual with a VFC-sponsored vaccine received. We have, 
therefore, likely underestimated MenB vaccinations, particularly 
in the Medicaid population.

Our results may also have been confounded by MenB out
breaks. Any such outbreaks would have increased MenB vac
cine uptake, but some of these may not have been captured in 
the claims data (e.g. if they were provided free of charge to 
university students). This could also have influenced some of 
the geographical findings.

Lastly, race data were only available for the Medicaid cohorts, 
while region data were only available for the Commercial cohorts. 
Hence, a full assessment of racial and geographic inequity of 
MenB vaccination across US populations cannot be inferred.

MenB vaccine series initiation among US adolescents and 
young adults was low, with a long median time to initiation, 
although most MenB vaccinations occurred during the pre
ferred age range of 16–18 years. Even in this age cohort, only 
33% of the Commercial and 20% of the Medicaid cohorts were 
estimated to have initiated a MenB vaccine series within 3  
years. Co-administration of MenB and MenACWY vaccines 
was common in the 16–18-year-old cohorts, indicating that 
the second dose of MenACWY vaccine may provide a platform 
to increase MenB vaccination series initiation. Factors asso
ciated with reduced MenB vaccine series initiation in multi
variable models included male sex, White race (Medicaid 
only), living in central US regions (Commercial only), and 
rural location; hence, initiatives to increase MenB vaccine 
uptake could be targeted toward such individuals. Lastly, 
there is a need for continued efforts to better understand 
additional barriers to the uptake of vaccines that are recom
mended based on shared clinical decision-making.
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