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Abstract
Background  Qualitative research is fundamental for designing discrete choice experiments (DCEs) but is often underreported 
in the preference literature. We developed a DCE to elicit preferences for vaccination against invasive meningococcal disease 
(IMD) among adolescents and young people (AYP) and parents and legal guardians (PLG) in the United States. This article 
reports the targeted literature review and qualitative interviews that informed the DCE design and demonstrates how to apply 
the recent reporting guidelines for qualitative developmental work in preference studies.
Methods  This study included two parts: a targeted literature review and qualitative interviews. The Medline and Embase 
databases were searched for quantitative and qualitative studies on IMD and immunization. The results of the targeted 
literature review informed a qualitative interview guide. Sixty-minute, online, semi-structured interviews with AYP and 
PLG were used to identify themes related to willingness to be vaccinated against IMD. Participants were recruited through 
a third-party recruiter’s database and commercial online panels. Interviews included vignettes about IMD and vaccinations 
and three thresholding exercises examining the effect of incidence rate, disability rate, and fatality rate on vaccination prefer-
ences. Participant responses related to the themes were counted.
Results  The targeted literature review identified 31 concepts that were synthesized into six topics for the qualitative inter-
views. Twenty AYP aged 16–23 years and 20 PLG of adolescents aged 11–17 years were interviewed. Four themes related 
to willingness to be vaccinated emerged: attitudes towards vaccination, knowledge and information, perception of IMD, and 
vaccine attributes. Most participants were concerned about IMD (AYP 60%; PLG 85%) and had positive views of vaccination 
(AYP 80%; PLG 60%). Ninety percent of AYP and 75% of PLG always chose vaccination over no vaccination, independent 
of IMD incidence rate, disability rate, or fatality rate.
Conclusion  Willingness to be vaccinated against IMD was affected by vaccine attributes but largely insensitive to IMD 
incidence and severity. This article provides an example of how to apply the recent reporting guidelines for qualitative 
developmental work in preference studies, with 21 out of 22 items in the guidelines being considered.

Key Points for Decision Makers 

The design of quantitative patient preference elicitation 
instruments is often informed by qualitative research, but 
this process is often inadequately reported.

This article serves as an example of how to apply the 
new reporting guidelines for qualitative developmental 
work in preference studies.

Four themes related to willingness to be vaccinated 
against invasive meningococcal disease emerged from the 
qualitative research: attitudes towards vaccination, knowl-
edge and information, perception of invasive menin-
gococcal disease, and vaccine attributes. These themes 
informed the design of a discrete choice experiment.
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1  Introduction

Qualitative research is fundamental for designing robust and 
reliable quantitative patient preference elicitation instru-
ments and is increasingly published as standalone research 
[1, 2]. However, systematic underreporting of the process 
that informed the final design of a preference elicitation 
instrument persists in the preference literature. A system-
atic review of published discrete choice experiments (DCEs) 
found that 89% (n = 225) of the reviewed studies did not 
report the qualitative developmental component of the 
research ‘in detail’ [1].

General guidelines for the reporting of qualitative 
research have been available [3–6], but guidelines for report-
ing qualitative research specific to the design of preference 
elicitation instruments are relatively new [2]. The patient 
preference-specific guidelines require transparent disclo-
sure of the qualitative data generation, analysis approach, 
and processes that led to the final instrument design. This is 
important to clearly understand the steps that resulted in the 
final instrument design (e.g., selection of considered treat-
ment attributes). By promoting transparency, these guide-
lines aim to help researchers, reviewers, and decision makers 
to evaluate the validity of preference elicitation instruments 
and interpret the results [2]. In this study, we provide an 
example of how to apply these reporting guidelines.

Although qualitative methods are generally used, and 
necessary, for developing DCE attributes, non-qualitative 
methods are also important for designing DCEs to address 
a research question with a practical impact [7]. For example, 
Helter and Boehler proposed a systematic approach to devel-
oping attributes for DCE studies that combined qualitative 
and non-qualitative methods [7]. The real-world decision 
context is a key consideration in developing DCE attributes 
[8]. Specifically, DCE attributes should differentiate between 
real-world alternatives to make findings actionable for deci-
sion makers.

We developed a DCE to elicit preferences for vaccina-
tion against invasive meningococcal disease (IMD), which 
was systematically informed by a targeted literature review 
and qualitative patient preference research by following the 
guidelines [2]. In the United States (US), MenB (monova-
lent) vaccine uptake is poor, with only 29.4% of 17-year-olds 
having received at least one dose and 11.9% having received 
at least two doses in 2022 [9]. MenACWY (quadrivalent) 
vaccine uptake is better, with 88.6% of 13–17-year-olds hav-
ing received at least one dose and 60.8% having received at 
least two doses [9].

Understanding IMD vaccination preferences is neces-
sary for increasing vaccine uptake. For example, if people 
prefer fewer injections, this suggests that the availability of 

MenABCWY (pentavalent) vaccines may increase vaccine 
uptake, since they provide the same coverage with two injec-
tions instead of three. Qualitative research on this topic is 
required, particularly to understand the preferences of ado-
lescents who are central to vaccination programs but are 
frequently underrepresented in qualitative literature [10]. 
One previous qualitative study has explored MenACWY 
vaccine-related knowledge, attitudes, and decision making. 
Painter and colleagues found that lack of knowledge on vac-
cines was a barrier to vaccine uptake, and mothers were the 
main decision makers for their adolescent daughters regard-
ing vaccine uptake [11].

We developed a DCE to quantify the drivers of IMD vac-
cination preferences and willingness to be vaccinated among 
adolescents and young people (AYP) and parents and legal 
guardians (PLG) in the US. In this study, by following the 
recently published reporting guidelines [2], we report the 
targeted literature review and qualitative interviews that 
informed the development of the DCE attributes and attrib-
ute levels. In doing so, we specifically demonstrate how the 
recent reporting guidelines can be implemented.

2 � Targeted Literature Review

2.1 � Methods

A targeted literature review of published quantitative pref-
erence studies and qualitative studies that investigated atti-
tudes towards IMD and willingness to be vaccinated was 
conducted [12]. Findings from this review were supple-
mented with clinical data about IMD vaccinations from the 
US labels [13]. The review aimed to identify preference-
relevant aspects of IMD and IMD vaccination for discussion 
in the semi-structured interviews.

2.1.1 � Search Strategy

Two searches were performed in Ovid (https://​ovidsp.​ovid.​
com/) using the Medline and Embase databases. The search 
strategy for quantitative preference studies included terms 
related to IMD and immunization, acceptable risks and ben-
efits, and willingness to accept and pay for a vaccine (Online 
Resource Table S1). The search strategy for qualitative stud-
ies included terms related to IMD and immunization, beliefs 
about disease impact and vaccines, and qualitative methods, 
including interviews and focus groups (Online Resource 
Table S2).

https://ovidsp.ovid.com/
https://ovidsp.ovid.com/
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2.1.2 � Study Eligibility and Data Extraction

Two authors (CMI and CW) screened the studies and 
extracted the data. Studies were screened in two stages by 
title and abstract (‘screening stage’), then by full text (‘eligi-
bility stage’). Studies identified in the search were screened 
based on the following prespecified eligibility criteria: Eng-
lish language peer-reviewed publication from 2000 to 2021 
or conference abstract from 2012 to 2021; quantitative or 
qualitative methods; and participants who were potential 
vaccine recipients, parents of potential vaccine recipients, 
or health care providers involved in vaccine delivery or deci-
sion making (Online Resource Table S3). Study objectives, 
year, location, respondent type, vaccine population, sample 
size, and results were extracted from eligible studies (Online 
Resource Tables S4–S6). The attributes and attribute levels 
were recorded from any eligible study that used a quanti-
tative preference method, such as a DCE. Attributes rep-
resented included effectiveness, duration of vaccine effect, 
adverse events, number of injections, cost, and serogroups 
covered.

2.2 � Results

2.2.1 � Characteristics of the Included Studies

Nineteen quantitative studies and one qualitative study were 
eligible for inclusion in the targeted literature review (Online 
Resource Fig. S1). Quantitative studies used either a DCE 
(n = 4) or a survey (n = 15). Studies included PLG (n = 13), 
physicians/other healthcare providers (n = 6), adolescents 
(n = 3), and/or young adults (n = 1) from the US (n = 7), 
France (n = 4), Italy (n = 3), Germany (n = 2), Australia 
(n = 2), Canada (n = 1), The Netherlands (n = 1), and/or 
the UK (n = 1).

2.2.2 � Factors Related to Meningococcal Vaccination

Eleven factors related to attitudes towards meningococcal 
vaccination were identified from quantitative studies that 
used a DCE design, and 12 factors associated with will-
ingness to be vaccinated were identified from quantitative 
studies that did not use a DCE design (Table 1). Cost was 
the factor most frequently related to attitudes towards IMD 
vaccination, and perceptions of seriousness or severity of 
IMD was the factor most frequently related to willingness 
to be vaccinated. Three domains were identified from the 
qualitative study in the literature review: overall attitudes 
towards vaccines, knowledge and attitudes toward adolescent 
vaccines, and vaccine decision making (Online Resource 
Table S6).

The results of the targeted literature review directly 
informed the design of the qualitative interview guide 
(Online Resource), consistent with recommendations in the 
reporting guidelines [2]. A total of 31 concepts potentially 
affecting individuals’ perceptions of IMD or preferences for 
vaccination were extracted and synthesized into six topics 
(Table 2). These six topics were included in the qualita-
tive interviews through three mediums: an open discussion 
with participants using a semi-structured interview guide, 
three vignettes, and three thresholding exercises. The semi-
structured interview guide included probing questions about 
general attitudes towards adolescent/young person vaccina-
tions and awareness of vaccines to determine participants’ 
level of understanding and opinions. The vignettes presented 
information about IMD and vaccinations, and participants 
were asked prespecified questions related to the vignettes. 
The thresholding exercises examined the influence of IMD 
incidence rate, disability rate, and fatality rate on willingness 
to be vaccinated.

3 � Qualitative Interviews

3.1 � Methods

3.1.1 � Study Design

Semi-structured interviews were conducted to inform the 
subsequent DCE design. The qualitative study received ethi-
cal approval from Ethical and Independent Review Services 
(reference: 22049-01, 29 March 2022). The full interview 
guide is provided in the Online Resource.

3.1.2 � Participants

The recruitment target was 40 participants (20 AYP and 
20 PLG). This sample size was based on our experience in 
conducting qualitative research to inform the development 
of quantitative preference instruments, and it is also aligned 
with previous research and guidelines [14]. Recent publica-
tions have demonstrated that 97% of all concepts emerge 
by the 20th interview [15]. Therefore, 20 participants were 
recruited from each subgroup as an estimate of the number 
of interviews that might be needed to achieve data satura-
tion. An interim analysis of 50% of completed interviews 
(AYP, n = 10; PLG, n = 10) determined that data saturation 
of all major themes had not been reached; therefore, the 
remaining 50% of interviews were conducted. The sample 
size (n = 40) was adequate for the thresholding exercises 
because the data are elicited at the individual level, meaning 
that individual-level modeling can be conducted.

Participants were identified through a third-party 
recruiter’s database and commercial online panels. A 
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non-probability target sampling approach was used. Sam-
ple targets were generated based on the 2022 US census 
to recruit a diverse but representative sample. Sample tar-
gets included sex, race, ethnicity, parental education, loca-
tion (rural, suburban), US region (Northeast, Midwest, 
South, West), and vaccination experience (Online Resource 
Table S7). To be eligible to participate, individuals had to 
either be aged 16–23 years or a parent of an adolescent aged 
11–17 years, as IMD vaccination is recommended for these 
age groups [9]. Participants had to be residing in the US, 
fluent in English, and able to provide online assent (if aged 
16–17 years) or consent (if aged ≥18 years). Individuals 
aged 16–17 years also required online consent from a PLG 
to participate. Participants were not excluded based on being 
related to other participants. Interviews took place in June 
2022, and each participant was reimbursed $100 for their 
time.

3.1.3 � Measures and Procedures

After providing assent/consent, potential participants 
answered prescreening questions by phone. Participants then 
completed a short online screening questionnaire that also 
captured participant characteristics and vaccine hesitancy, as 
measured by the Vaccine Hesitancy Scale [16]. Sixty-minute 
semi-structured interviews were conducted virtually via a 
web-assisted conferencing platform (Microsoft Teams) by 
researchers with qualitative research experience, and inter-
views were audio-recorded.

Interviews had three parts and followed a semi-structured 
interview guide (Online Resource). Part A included a study 
introduction and an open discussion to understand partici-
pants’ attitudes towards childhood/adolescent vaccination. 
Part B included a discussion of three vignettes (Figs. 1, 2, 3) 
to understand factors affecting AYP’s willingness to be vac-
cinated or PLG’ willingness for their child to be vaccinated. 
Vignette 1 covered the overall disease context, IMD-related 

Table 1   Factors related to attitudes towards meningococcal vaccination and willingness to be vaccinated

○ Factor identified from cited article
HCP healthcare providers, IMD invasive meningococcal disease

Quantitative studies that used a discrete choice experiment design

Factors related to attitudes towards IMD vac-
cination

[26] [27] [28] [29]

Coverage level ○
Duration of protection (years) ○ ○
Effectiveness ○ ○
No. of serogroups covered ○
Protection to others ○
Adverse events ○ ○
Additional vaccine visits ○
No. of injections per visit ○ ○
Out-of-pocket cost ○ ○ ○
Age that protection begins ○
Epidemiological context ○

Quantitative studies that did not use a discrete choice experiment design

Factors related to willingness to be vaccinated [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44]
Perceptions of seriousness or severity of IMD ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
Safety or adverse effects, including fever ○ ○ ○ ○ ○ ○ ○ ○
Information available ○ ○ ○ ○ ○ ○
No. of injections for children ○ ○ ○ ○ ○
Ease of access or availability ○ ○ ○
Advice of HCP ○ ○ ○
Cost or reimbursement ○ ○ ○
Concern about child’s susceptibility ○ ○ ○
Knowing someone with meningitis ○ ○
Perceptions of IMD rareness ○
General trust or opposition to vaccines ○
Efficacy or effectiveness ○
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health outcomes, and information about IMD and meningo-
coccal vaccinations. Vignette 2 covered currently available 
MenACWY and MenB vaccines, the potential MenABCWY 
vaccine, recommended dosing schedules, and willingness 
to be vaccinated against IMD. Vignette 3 covered current 
US Advisory Committee on Immunization Practices (ACIP) 
guidance for IMD vaccinations, influence of physicians’ rec-
ommendations, and perceptions of access to vaccine infor-
mation and vaccines. Participants read a vignette topic (e.g., 
‘What is meningitis’) and interviewers then asked questions 
(‘discussion probes’) relating to that vignette topic before 
moving to the next.

Part C included three thresholding exercises [17] (see 
Fig. 4 for an example) that assessed how AYP’s willing-
ness to be vaccinated or PLG’ willingness for their child to 
be vaccinated was affected by IMD incidence rate, disabil-
ity rate, and fatality rate. Incidence rate was defined as the 
number of new cases of meningitis within a time period out 
of the number of people at risk. Disability rate was defined 
as the number of people who have long-term consequences 
from meningitis, despite treatment, out of the number of 

people who get meningitis. Fatality rate was defined as the 
number of people who die from meningitis, despite treat-
ment, out of the number of people who get meningitis.

Each thresholding exercise used three binary choice ques-
tions, where participants selected either a ‘no vaccination’ 
option or a hypothetical ‘vaccination for MenACWY and 
MenB’ option. The first thresholding exercise varied the 
IMD incidence rate between 10 and 500 out of 100 million 
people, with the IMD incidence rate in the initial choice 
question set to 200 out of 100 million people. The second 
thresholding exercise varied the disability rate between 5 and 
80%, with the disability rate in the initial choice question set 
to 20%. The third thresholding exercise varied the fatality 
rate between 5 and 60%, with the fatality rate in the initial 
choice question set to 20%. Choice questions were adaptive, 
such that IMD incidence rate, disability rate, and fatality 
rate were increased in the next question when ‘no vaccina-
tion’ was chosen as the response to a given question and 
decreased when ‘vaccination’ was chosen. The 10-year vac-
cine efficacy was fixed at 80% and the vaccine was assumed 
to have no impact on disability rate or fatality rate. For each 
thresholding exercise, each participant made three choices 
out of a possible seven choice tasks (i.e., Choice 1, Choice 
2A, Choice 2B, Choice 3AA, Choice 3AB, Choice 3BA, 
Choice 3BB). Two example choice tasks are presented in 
the supplementary information.

3.1.4 � Analyses and Interpretation

Qualitative data were analyzed thematically and managed 
using ATLAS.ti version 8 [18]. The analysis included a 
deductive ‘top–down’ element involving prespecified codes 
in a coding dictionary developed from the interview guide 
and an inductive ‘bottom-up’ element involving expand-
ing and adapting the coding dictionary based on emerging 
themes. Qualitative analyses were conducted in three rounds. 
In round 1, two analysts (CW, CMI) coded two transcripts 
independently. In round 2, the same two analysts coded 
two further transcripts independently using the expanded 
coding dictionary from round 1. In round 3, all remaining 
transcripts were split across analysts and coded using the 
expanded coding dictionary from round 2. At each round, 
coding dictionaries were merged across analysts, and incon-
sistencies were resolved by discussion.

Main themes and subthemes were grouped and summa-
rized in a conceptual map, which was iteratively designed 
using input from interview moderators and qualitative ana-
lysts to summarize codes and groups of codes hierarchically. 
Merging and adding codes were discussed and harmonized 
among analysts, and disagreements were resolved by a sen-
ior researcher (CMI). The conceptual map summarizes the 
key drivers of treatment valuation. The conceptual map aims 
to generate a data-driven image of the research findings. 

Table 2   Concepts from the targeted literature review included in the 
qualitative interviews

AYP adolescents and young people, IMD invasive meningococcal dis-
ease, PLG parents and legal guardians
a Captured in the open discussion
b Captured in vignette 1 (i.e., disease context and health outcomes)
c Captured in vignette 2 (i.e., willingness to be vaccinated)
d Captured in the thresholding exercises that assessed how AYP’s 
willingness to be vaccinated or PLG’ willingness for their child to be 
vaccinated was affected by IMD incidence rate, disability rate, and 
fatality rate
e Captured in vignette 3 (i.e., recommendations and access)

Contexts Facilitators and barriers to vac-
cination

1. General attitudes towards 
childhood/adolescent vac-
cinationa

4. Awareness of vaccinesa:

2. Prior knowledge of IMDb:  Experience
 Outcomes/concern  Serogroups
 Serogroup  Schedule
 Source of knowledge  Target groups
 Perceived access to information  Source of knowledge
 3. Perceived riskb:  Access to vaccine
 Of outcomes 5. Willingness to be vaccinatedc:
 For different groups  Schedule

 Epidemiology
 Efficacyd

 Risksd

6. Recommendationse:
 Access
 Impact
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Similar processes have been used in the literature to sum-
marize themes and subthemes emerging from qualitative 
research [19]. Participant responses related to the themes 
were counted. Data from the thresholding exercise and ques-
tionnaire were analyzed with descriptive statistics using R 
version 4.0.5 (The R Foundation for Statistical Computing, 
Vienna, Austria).

3.2 � Results

3.2.1 � Participant Characteristics

The sample consisted of 40 participants residing in the 
US: n = 20 AYP aged 16–23 years, and n = 20 PLG of 
adolescents aged 11–17 years. Generally, sample targets 
were met, except that a higher proportion of participants 

Fig. 1   Vignette 1: disease context and health outcomes
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had completed a degree, lived in suburban locations and 
Southern US regions, and had received an MenB vaccine 
(Online Resource Table S7). AYP (n = 20) were, on aver-
age, 18.5 years (standard deviation [SD] 2.5) of age and 
most were female (n = 12, 60%). PLG (n = 20) were, on 
average, 46.5 years (SD 7.7) of age and most were male 
(n = 16, 80%). Most AYP reported having received multi-
ple vaccines in the past, including the MenACWY vaccine 
(n = 13, 65%) and the MenB vaccine (n = 12, 60%), and 
most PLG reported that their children had received multi-
ple vaccines, including the MenACWY vaccine (n = 15, 
75%) and the MenB vaccine (n = 17, 85%). Three par-
ticipants (8%) scored 25 points or higher on the Vaccine 

Hesitancy Scale, meeting the definition of being ‘vaccine 
hesitant’ [20] (Table 3).

3.2.2 � Thematic Analysis

Four themes were derived from the qualitative data and are 
summarized in the conceptual map (Fig. 5). Example quota-
tions from the qualitative interviews are provided in Online 
Resource Table S8.

Theme 1 was ‘attitudes towards vaccination’. Most par-
ticipants (AYP: n = 16, 80%; PLG: n = 12, 60%) expressed 
positive attitudes towards vaccinations, reporting that vacci-
nations provided protection against diseases for themselves, 

Fig. 2   Vignette 2: willingness to be vaccinated
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their families, and communities. More PLG than AYP had 
negative (AYP: n = 1, 5%; PLG: n = 3, 15%), mixed (AYP: 
n = 1, 5%; PLG: n = 2, 10%), or unsure (AYP: n = 0; PLG: 
n = 2, 10%) attitudes towards vaccinations. Some partici-
pants (AYP: n = 3, 15%; PLG: n = 4, 20%) reported that 
the length of time a vaccine has been on the market would 
affect their decision to be vaccinated or for their child to 
be vaccinated, and some PLG (n = 3, 15%) were wary of 
‘rushed’ vaccine developments and approvals, citing coro-
navirus disease 2019 (COVID-19) as an example. Two par-
ticipants (AYP: n = 1, 5%; PLG: n = 1, 5%) expressed gen-
eral mistrust in the pharmaceutical industry. Although most 
AYP reported following PLG guidance, some PLG (n = 3, 
15%) said that their child’s unwillingness had contributed or 
would contribute to vaccination decisions.

Theme 2 was ‘knowledge and information’. Participants 
reported that they received information about vaccines and 
IMD from healthcare providers, clinics, the internet, media, 
schools, family, and friends. Some participants struggled to 
remember which vaccines they or their children had received 
(AYP: n = 4, 20%; PLG: n = 4, 20%), and some struggled to 
distinguish between MenB and MenACWY vaccines (PLG: 
n = 5, 25%), relying on healthcare providers or clinics to 
keep track. Government or doctor-specific recommenda-
tions about IMD vaccinations were perceived positively by 
most participants (AYP: n = 12, 60%; PLG: n = 15, 75%). 
However, a few participants (AYP: n = 1, 5%; PLG: n = 3, 
15%) expressed mistrust in the recommendations. Four PLG 
(20%) knew someone who had died or had serious compli-
cations from meningitis—all four had positive outlooks on 
current recommendations.

Fig. 3   Vignette 3: recommendations and access
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Theme 3 was ‘perception of IMD’. Most participants 
(AYP: n = 12, 60%; PLG: n = 17, 85%) reported being 
very concerned about IMD after reading the vignette. Oth-
ers (AYP: n = 7, 35%; PLG: n = 3, 15%) reported little or 
no concern; one AYP reported having no clear opinion. Key 
concerns about IMD included speed of onset, risk of mis-
taking it for flu, and contagiousness in school settings. One 
PLG thought that the IMD risk could be reduced through 
non-medical measures, such as increased hygiene. Most par-
ticipants (AYP: n = 12, 60%; PLG: n = 16, 80%) described 
their perceived risk or their perceived child’s risk of devel-
oping meningitis as low.

Theme 4 was ‘vaccine attributes’. Concerns about adverse 
effects such as nausea, injection site reactions, headaches, 
and fever were reported barriers to IMD vaccination (AYP: 
n = 16, 80%; PLG: n = 14, 70%). Participants’ willingness to 
be vaccinated or willingness for their child to be vaccinated 

was influenced by vaccine efficacy (i.e., level of protection) 
(AYP: n = 4, 20%; PLG: n = 5, 25%) and number of doses 
(AYP: n = 6, 30%; PLG: n = 15, 75%). However, some 
participants (AYP: n = 11, 55%; PLG: n = 6, 30%) reported 
that number of doses did not matter if vaccines were effec-
tive with minimal adverse effects. Thirty-one participants 
(78%) would not accept more than three doses (AYP: n = 16, 
80%; PLG: n = 15, 75%), while 9 (23%) would not accept 
more than two doses overall (AYP: n = 3, 15%; PLG: n = 6, 
30%). Most participants were interested in the pentavalent 
(MenABCWY) vaccine (AYP: n = 18, 90%; PLG: n = 13, 
65%) and most reported that they would choose a pentava-
lent (MenABCWY) vaccine over separate MenACWY and 
MenB vaccines (AYP: n = 14, 70%; PLG: n = 11, 55%). 
All themes directly informed the design of the DCE survey 
instrument and the statistical analysis plan, consistent with 
recommendations in the reporting guidelines [2].

Fig. 4   Example thresholding exercise
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Table 3   Participant 
characteristics

Characteristic Total (n = 40) AYP (n = 20) PLG (n = 20)

Years (SD) 32.5 (15.1) 18.5 (2.5) 46.5 (7.7)
 Male 24 (60) 8 (40) 16 (80)
 Female 16 (40) 12 (60) 4 (20)

Race and ethnicity
 Asian or Asian-American 4 (10) 2 (10) 2 (10)
 Black/African
American/African/Caribbean

8 (20) 5 (25) 3 (15)

 Hispanic or Latino/a 10 (25) 3 (15) 7 (35)
 White or Caucasian 18 (45) 10 (50) 8 (40)

Type of location
 Urban (in a town or city) 11 (28) 7 (35) 4 (20)
 Suburban (outside district of a city) 26 (65) 11 (55) 15 (75)
 Rural (countryside, agricultural community, farmland) 3 (8) 2 (10) 1 (10)

Region of residence in the US
 Northeast 7 (18) 5 (25) 2 (10)
 Midwest 9 (23) 1 (5) 8 (40)
 South 21 (53) 12 (60) 9 (45)
 West 3 (8) 2 (10) 1 (5)

Vaccination status (i.e., received vaccine)a

 Measles-mumps-rubella (MMR) 34 (85) 15 (75) 19 (95)
 Hepatitis A 32 (80) 16 (80) 16 (80)
 Hepatitis B 33 (83) 16 (80) 17 (85)
 Seasonal flu (influenza) 34 (85) 16 (80) 18 (90)
 Meningococcal ACWY (MenACWY) 28 (70) 13 (65) 15 (75)
 Meningococcal B (MenB) 29 (73) 12 (60) 17 (85)
 Pneumococcal conjugate 31 (78) 16 (80) 15 (75)
 Tetanus 29 (73) 14 (70) 15 (75)
 Human papillomavirus (HPV) 29 (73) 15 (75) 14 (70)
 Coronavirus (COVID-19) 32 (80) 17 (85) 15 (75)

Household income
 $20,000–$44,999 NA NA 1 (5)
 $45,000–$139,999 NA NA 5 (25)
 $140,000–$149,999 NA NA 2 (10)
 $150,000–$199,999 NA NA 1 (5)
 ≥ $200,000 NA NA 4 (20)
 Prefer not to say NA NA 7 (35)

Highest level of education
 Partial college or university NA NA 5 (25)
 College or university (e.g., BA, BSc) NA NA 6 (30)
 Postgraduate degree (e.g., MSc, MD, PhD) NA NA 9 (45)

Employment status
 Employed, full time NA NA 10 (50)
 Employed, part time NA NA 4 (20)
 Self-employed NA NA 2 (10)
 Homemaker NA NA 2 (10)
 Unemployed NA NA 1 (5)
 Retired NA NA 1 (5)

Health insurance
 Employer provided private insurance NA NA 15 (75)
 Self-provided insurance NA NA 1 (5)
 Medicare NA NA 2 (10)



329From qualitative research to quantitative preference elicitation...

3.2.3 � Thresholding Exercises

Eighteen AYP (90%) and 15 PLG (75%) always chose the 
‘vaccination’ option over the ‘no vaccination’ option, inde-
pendent of IMD incidence rate, disability rate, or fatality 
rate. One AYP (5%) and two PLG (10%) always chose ‘no 
vaccination’. One AYP (5%) and three PLG (15%) var-
ied their choices depending on incidence rate, disability 
rate, and fatality rate. Ninety-three percent of participants 
(n = 37) chose vaccination at least once.

4 � Discrete Choice Experiment

The qualitative interviews informed the design of a DCE 
developed to quantify preferences for hypothetical IMD 
vaccination profiles (i.e., MenACWY + MenB or MenAB-
CWY) versus no vaccination. The DCE quantified the trade-
offs between drivers of vaccination preferences that indi-
viduals are willing to make and to predict the uptake of an 
MenABCWY vaccine. The vaccination attributes identified 
from the qualitative interviews (‘Vaccine attributes’ part of 
Fig. 5) were combined into three attribute categories: effi-
cacy, adverse events, and number of doses.

Table 3   (continued) Characteristic Total (n = 40) AYP (n = 20) PLG (n = 20)

 Medicaid NA NA 2 (10)
Vaccine hesitancy
 Mean score (SD)b 18.8 (4.6) 18.0 (3.3) 19.6 (5.6)
 Vaccine hesitantc 3 (8) 1 (5) 2 (10)

Data are expressed as n (%) unless otherwise specified
AYP adolescents and young people, NA not applicable (measure not collected), PLG parents and legal 
guardians, SD standard deviation
a AYP referred to themselves; PLG referred to their child
b Range 10–50, with higher scores indicating greater hesitancy
c Scoring ≥25 on the Vaccine Hesitancy Scale, based on the dichotomization used by Akel and col-
leagues[20]

Fig. 5   Conceptual map of themes identified from the qualitative interviews. The four main themes are shown in the circles, and the subthemes 
are shown in the ovals. HCPs healthcare providers, IMD invasive meningococcal disease
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Other qualitative interview results and the clinical data 
identified in the targeted literature review were also dis-
cussed. Cost and access were deemed out-of-scope for 
the DCE as they are individualized barriers to vaccination 
related to socioeconomic, insurance, or geographic status 
and are not fundamental attributes of the vaccines them-
selves. Furthermore, in the US, recommended vaccines dur-
ing childhood are offered free of charge. Therefore, each 
hypothetical vaccination profile of the DCE will be defined 
by four attributes: level of protection, dosing, risk of mild-
to-moderate adverse effects, and risk of severe adverse 
effects. Participants will be told to assume the hypotheti-
cal treatments are identical apart from the four considered 
attributes. The DCE will be iteratively pilot tested before 
being administered to study participants.

5 � Adherence to Reporting Guidelines

We implemented the guidelines for reporting qualitative 
research that informs the design of quantitative preference 
elicitation instruments [2] (Online Resource Table S9). 
Twenty-one out of 22 items were fulfilled. ‘Researcher char-
acteristics and reflexivity’, reporting community engagement 
used to facilitate study design or researcher characteristics 
that may influence the research, was the only item not ful-
filled. Due to the professional expertise required, individuals 
from our targeted participant groups in the public (AYP or 
PLG) or patient advocates were not involved in the litera-
ture review. Giving representatives from these groups the 
opportunity to review the interview guide may have been 
beneficial, however our interviews were designed to be com-
pleted in three rounds. The interview guides were designed 
to be updated based on feedback from the previous rounds, 
ensuring participant influence on the relevance and read-
ability of the questions. However, changes were ultimately 
not required, and the semi-structured interview guide did 
not change over the course of the study. Data on researcher 
characteristics were not collected due to employee privacy.

6 � Discussion

The targeted literature review identified six topics that 
informed the qualitative interviews: general attitudes 
towards childhood/adolescent vaccination, prior knowledge 
of IMD, perceived risk, awareness of vaccines, willingness 
to be vaccinated, and recommendations. Qualitative analysis 
demonstrated that most participants were very concerned 
about IMD and had positive attitudes towards vaccinations. 
More AYP than PLG had positive attitudes towards vaccina-
tions. Participants received information about vaccines and 
IMD from healthcare providers, clinics, the internet, media, 

schools, family, and friends. Recommendations from health-
care providers were generally perceived positively, although 
three participants expressed general mistrust in the phar-
maceutical development process, being wary of ‘rushed’ 
products, or stating that ‘older’ drugs were ‘more trustwor-
thy’. Willingness to be vaccinated was affected by several 
vaccine attributes, including dosing requirements, level of 
protection and efficacy, and adverse effects. More AYP than 
PLG would choose a new pentavalent vaccine over currently 
available vaccines. Efficacy and serogroup appeared to influ-
ence this choice. In the thresholding exercise, more than 80% 
of participants preferred a meningococcal vaccination over 
no vaccination, independent of a hypothetical incidence rate, 
disability rate, or fatality rate. More AYP than PLG chose 
vaccination over no vaccination at any incidence rate, dis-
ability rate, and fatality rate. These results align with a 2021 
survey, where more than 80% of parents in six countries 
thought it was very important for children to be vaccinated 
against meningitis [21].

Generally, our findings are consistent with other recent 
qualitative studies on attitudes towards meningococcal 
vaccines and willingness to be vaccinated. For example, 
Richardson and colleagues also found that common barri-
ers to vaccination were concerns about adverse effects and 
uncertainty about their child’s susceptibility to IMD [22], in 
agreement with our study findings.

However, there are some differences. For example, focus 
groups with US parents reported by Richardson and col-
leagues indicated that parents trusted physicians’ recommen-
dations about MenACWY and MenB vaccines [22], whereas 
the current study found that trust in recommendations varied 
among participants. In another study using semi-structured 
interviews, parents in The Netherlands reported that they 
influenced their children’s decisions to accept or reject Men-
ACWY vaccination; their children’s engagement with this 
decision was minimal [23]. By contrast, the current study 
found that adolescents’ unwillingness to be vaccinated influ-
enced vaccination decisions even if parents were willing, 
but this was only in a minority of cases. The COVID-19 
pandemic has influenced vaccine attitudes [24], which may 
explain some differences in our findings compared with find-
ings from earlier studies.

By gathering qualitative data, a rich picture of themes 
was created relating to attitudes towards IMD and willing-
ness to be vaccinated, which have implications for vac-
cine development and vaccination strategies. The observed 
preference for pentavalent vaccines over separate monova-
lent and quadrivalent vaccines may be explained by peo-
ple’s preferences for fewer doses. Efficacy and serogroup 
coverage appeared to influence some participants’ prefer-
ences for a new pentavalent vaccine over currently avail-
able vaccines, but further research is needed to understand 
the relationships among these attributes. Our findings 
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highlight differences between AYP’s and PLG’ attitudes 
towards IMD and willingness to be vaccinated, which sug-
gests that public health initiatives may need to tailor their 
content for these different audiences to increase vaccine 
uptake.

In conducting this qualitative research, 21 out of 22 items 
from the reporting guidelines were fulfilled [2] and we sys-
tematically reported the process that informed the design 
of our DCE. The ‘researcher characteristics and reflexivity’ 
item from the reporting guidelines was not fulfilled. This 
item could have been fully fulfilled if the interview guide 
had been reviewed in advance by members from our partici-
pant groups; however, the study team took steps to ensure 
that the interview guide was relevant to people in the gen-
eral population who may be eligible to make vaccination 
decisions for themselves or for their children. Community 
engagement may be more crucial in patient preference stud-
ies to identify specific patient experiences, rather than in 
studies where participants are members of the general pub-
lic. Although previous studies have used qualitative research 
to design preference elicitation instruments, this process is 
often underreported [1]. We hope that this study can serve 
as an example of how to design a DCE based on qualita-
tive research and how to sufficiently report this methodo-
logical process. The key element of reporting such studies 
is transparency.

This study has several limitations. Participants were 
residing in the US only, therefore findings may not be trans-
ferrable to other countries. However, we recruited a diverse 
sample based on different target characteristics to capture 
different perspectives and experiences. Differences in per-
spectives between AYP and PLG were explored, but given 
the small sample, no firm conclusions can be drawn about 
any differences. Only 8% of the sample were classified as 
vaccine-hesitant. Although 73% of the sample reported 
receiving an MenB vaccine, this may have been overreported 
given the general uptake of the MenB vaccine in the US 
[9]. Attitudes towards IMD vaccination may be more nega-
tive in samples with higher vaccine hesitancy and less IMD 
vaccination experience. Future qualitative studies should 
examine the views of AYP and PLG in other countries and 
in populations with lower meningococcal vaccine uptake, 
and should use patient and public involvement activities to 
facilitate study design, since researcher characteristics can 
influence the research. All clinical data were self-reported 
and subject to recall bias. For example, several participants 
struggled to remember which vaccines they or their children 
had received, limiting the reliability of these data.

Targeted literature reviews and qualitative research are 
vital for identifying attributes and levels for quantitative 
patient preference elicitation instruments. Our targeted lit-
erature review revealed that no previous DCEs had inves-
tigated young people’s and parents’ preferences for IMD 

vaccination in the US, confirming the need to address this 
research gap. Implementing small-sample or individual-level 
preference methods such as the thresholding exercise and 
best-worst scaling may help researchers to quantitatively 
select attributes and levels for a DCE, and test whether 
patients are willing to make trade-offs between attributes of 
vaccination options [17, 25]. Testing trade-offs is important 
for understanding participant preferences.

7 � Conclusions

Most participants were concerned about IMD and had posi-
tive views of vaccines and vaccination recommendations. 
Furthermore, most participants would choose a pentavalent 
vaccine over a combination of currently available mono-
valent and quadrivalent vaccines. Willingness to be vacci-
nated was affected by a vaccine’s level of protection and 
other vaccination attributes, but largely insensitive to IMD 
incidence and likelihood of disability or death. These find-
ings highlight the need to design vaccination strategies that 
account for the views of parents and adolescents, to maxi-
mize vaccine uptake. This study serves as an example of how 
to design a DCE based on qualitative research and how to 
adequately report this methodological process.
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