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ABSTRACT
Background: High-density microarray patch (HD-MAP) vaccines may increase vaccine acceptance and use. 
We aimed to ascertain whether professional immunizers (PIs) and other healthcare workers (HCWs) in Australia, 
a High-Income Country (HIC), found the HD-MAP applicator usable and acceptable for vaccine delivery.
Methods: This feasibility study recruited PIs and HCWs to administer/receive simulated HD-MAP admin-
istration, including via self-administration. We assessed usability against essential and desirable criteria. 
Participants completed a survey, rating their agreement to statements about HD-MAP administration. 
A subset also participated in an interview or focus group. Survey data were analyzed using descriptive 
statistics, and interviews were transcribed and subject to thematic analysis.
Results: We recruited 61 participants: 23 PIs and 38 HCWs. Findings indicated high usability and accept-
ability of HD-MAP use across both groups by a healthcare professional or trained user and for self- 
administration with safety measures in place. Most administrations met essential criteria, but PIs, on 
average, applied the HD-MAP for slightly less time than the required 10-seconds, which the HCWs 
achieved. PIs perceived safety concerns about home administration but found layperson self- 
administration acceptable in an emergency, pandemic, and rural or remote settings.
Conclusions: Participants found HD-MAP administration usable and acceptable. Usability and accept-
ability are likely to be improved through end-user education and training.

PLAIN LANGUAGE SUMMARY
● Professional immunizers and healthcare workers found high-density microarray patch devices highly 

usable and acceptable to administer vaccines.
● HD-MAPs may have advantages over intramuscular injections in clinical settings and in pandemics.

Vaccination with HD-MAP may improve acceptance for those with needle-related anxiety.
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Introduction

Vaccination using patches covered by an array of micro- 
projections may increase vaccine acceptance and use. Vaxxas’ 
high-density microarray patch (HD-MAP) is 1 cm2 of 
a biocompatible polymer covered by thousands (1500 to 
3000) of micro-projections each 300 µm in length, coated 
with a dried vaccine formulation. The HD-MAP efficiently 
delivers the vaccine to the outer layers of the skin; the epider-
mis and the upper dermis.1 Compared to vaccination with an 
intramuscular injection (IM), potential benefits of HD-MAP 
vaccines include: reducing pain and fear of pain of the hypo-
dermic needle; no needle-stick injuries or sharps waste; no 
cold-chain requirement; no need for vaccine reconstitution; 
reduced vaccine dose and adjuvant-sparing; cost-savings, con-
venience, and the potential for self-administration.2 If HD- 
MAP vaccines replace IM as a standard vaccine delivery 

method, they need to be highly acceptable and usable to vacci-
nation providers, end-users and equal or superior to existing 
platforms in immunogenicity, efficacy, administration, and 
logistics.3

Preferences for a specific delivery mode, and beliefs 
regarding safety and efficacy, may influence willingness 
to receive or use the HD-MAP to administer a vaccine.4 

Few studies have reported on acceptability and usability 
of vaccine microarray patch (MAP) administration with 
healthcare workers (HCWs): some have reported on 
actual administration or simulation,5 while others have 
examined hypothetical administration.6,7 Some studies 
have examined preferences amongst adult laypeople, 
which suggest that MAP vaccination is favored over 
IM.4,8–12

CONTACT Cristyn Davies Cristyn.Davies@sydney.edu.au Specialty of Child and Adolescent Health, Faculty of Medicine and Health, The University of Sydney, 
Locked Bag 4001, Westmead, NSW 2145, Australia
Twitter handle: @cristyn_davies

Supplemental data for this article can be accessed on the publisher’s website at https://doi.org/10.1080/21645515.2021.2018863.

HUMAN VACCINES & IMMUNOTHERAPEUTICS     
2022, VOL. 18, NO. 4, e2018863 (15 pages) 
https://doi.org/10.1080/21645515.2021.2018863

© 2022 The Author(s). Published with license by Taylor & Francis Group, LLC.  
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

http://orcid.org/0000-0003-1506-3285
http://orcid.org/0000-0002-2954-1092
http://orcid.org/0000-0003-0066-2218
http://orcid.org/0000-0001-6987-3764
http://orcid.org/0000-0002-1953-7452
http://orcid.org/0000-0003-1970-9792
https://doi.org/10.1080/21645515.2021.2018863
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2021.2018863&domain=pdf&date_stamp=2022-05-18


Previously, we have reported on the acceptability of the 
Vaxxas HD-MAP in healthy adults aged 18 to 45 years as 
part of clinical trials.8,9 Building on an earlier study – 
a simulation of HD-MAP vaccine administration with 
children in Low and Middle-Income Countries (LMICs),5 

the primary objective of this study was to assess accept-
ability and usability of the Vaxxas prototype HD-MAP 
applicator through a simulation vaccination experience in 
a High-Income Country (HIC) real-world setting. We 
aimed to ascertain whether professional immunizers (PIs) 
and HCWs found the clinical HD-MAP applicator usable 
and acceptable for vaccine delivery. We hypothesized that 
PIs and HCWs would find the HD-MAP applicator highly 
usable and acceptable in healthcare settings, including for 
self-administration; and, that both groups would find self- 
administration usable and acceptable under emergency 
circumstances such as pandemic vaccine rollout.

Methods

We conducted this study in 2019 and early 2020 before the 
COVID-19 pandemic.

Design

This feasibility study assessed the usability and acceptability of 
a prototype HD-MAP applicator as a delivery method for 
vaccination in clinical settings. We followed the CONSORT 
extension to randomized pilot and feasibility trials, reviewed 
related methodology papers, and adapted existing guidelines to 
report our non-randomized study.13–16,17

To guide our approach, we employed an ecological framework 
to understand individual, social and organizational levels of influ-
ence on PIs and HCWs in a healthcare workplace.18 The 
Integrative Behavioral Model (IBM), which includes constructs 
from the Theory of Reasoned Action and the Theory of Planned 
Behavior, informed survey development and interview guides.19

The HD-MAP applicator was administered to all partici-
pants in a simulation experience without HD-MAP or vaccine. 
We studied the usability and acceptability of the HD-MAP 
applicator in four participant groups, three of which are pre-
sented here.

Setting and participants

In Sydney, Australia, at two sites: a Public Health Unit respon-
sible for delivering scheduled vaccines to adolescents in schools 
and a pediatric hospital (staff and child) immunization clinic.

Study groups included:
Group one: PIs who deliver vaccines in schools to adoles-

cents as part of the National Immunization Program (NIP) (in 
this study PIs refers to trained immunization nurses);

Group two: HCWs employed or volunteering in a pediatric 
hospital (in this study, a HCW refers to a person working in 
a healthcare setting, including but not limited to health 
professionals);

Group three: Parent-child dyads (excluded from this paper; 
manuscript in preparation);

Group four: PIs employed at a pediatric hospital immuni-
zation clinic and who provided required vaccines to HCWs in 
group two, and to children under five in group three.

Eligible participants provided informed consent to partici-
pate in the study.

Recruitment

Study researchers approached interested PIs (groups one and 
four) and explained the study in-depth. Group four PIs intro-
duced the study to all HCWs (group two) who presented for 
routine vaccination.

Follow-up interview participation was introduced to all 
individuals with the intention that a subset would self-select 
to participate in a semi-structured interview (from groups two 
and four) or focus group (from group one). (See Figure 1).

Intervention

The Vaxxas prototype spring-activated applicator did not contain 
a HD-MAP but otherwise represented the appearance and func-
tionality of the device. An applicator is needed to apply the HD- 
MAP to the skin consistently and is supplied ready-for-use. The 
applicator is actuated by the user pushing a button with around 
20 N of force, inverting the spring, and applying the HD-MAP. 
Once triggered, the applicator cannot be reused, and the entire 
device (applicator and integrated HD-MAP) can be discarded.

All study participants experienced administering and/or 
receiving simulated HD-MAP vaccinations. Administration 
sites included the subject’s upper arm (UA [deltoid]) and 
forearm ([volar] FA). Required wear-time was 10 seconds per 
administration. Group one PIs and two HCWs were given 
instructions for use (IFU) to read but no training. Group four 
PIs were assigned IFU and trained with a video and live 
demonstration. Group one PIs administered two HD-MAPs 
to another group one PI (UA and FA) and then self- 
administered two HD-MAPs. Group two HCWs received two 
HD-MAPs (UA and FA) administered by a group four PI; they 
then self-administered two HD-MAPs before receiving their 
routine vaccination. The HD-MAP administrations for group 
two HCWs were randomized to self-administration first or PI 
administration first. (See Figure 2).

Outcomes

In this study, following the international standard,20 usability 
refers to the ease of use to achieve effectiveness, efficiency, and 
satisfaction through the device’s administration, maintenance, 
and removal. Acceptability refers to a ‘willingness and inten-
tion to vaccinate or receive a vaccination, and not actual 
vaccination.’21 Acceptability includes how well an intervention 
is received by the target audience and the extent to which it 
meets individual and organizational needs.22

The outcomes of this study presented here were predefined 
as follows:

(1) Usability of the HD-MAP applicator for HCWs as 
administered by a) PI and b) self-administration, in 
association with pictorial/short written IFU.
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(2) Acceptability of the HD-MAP applicator for HCWs as 
administered by a) PI and b) self-administration, in 
association with pictorial/short written IFU.

(3) Usability of the HD-MAP applicator for PIs as adminis-
tered by a) another PI and b) self-administration, in asso-
ciation with pictorial/short written IFU and training video.

(4) Acceptability of the HD-MAP applicator for PIs as 
administered by a) another PI and b) self- 
administration, in association with pictorial/short writ-
ten IFU and training video.

Data collection

Usability and acceptability were assessed using the following 
data collection tools:

(a) Observation Checklist

All HD-MAP administrations were video-recorded and 
scored using an observation checklist developed to assess 
HD-MAP applicator usability (see Appendix A). The 
observation checklist had eleven criteria, of which five 
were considered essential for the effectiveness of delivery, 
and six were desirable. Essential criteria were defined as 
the series of actions without which HD-MAP administra-
tion would fail, and desirable criteria were defined as 
actions to enable administration success.

(b) Survey

After the HD-MAP administrations, all participants com-

Figure 1. Study flow.
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pleted a survey assessing perceptions of usability and 
acceptability (see Appendix B). The IBM detailed above, 
and a questionnaire used in a similar study, informed 
survey development.4,19 The survey was pilot tested with 
several PIs and HCWs for face validity. Participants rated 
their agreement with statements about their experience 
when compared to vaccination by IM. Group one and 
group two completed the survey directly after the 
HDMAP administrations. Group four were surveyed after 
completing all HD-MAP administrations to study partici-
pants in groups two and three.

(c) Interview

We conducted focus groups with group one PIs on the day 
of the HD-MAP administrations. We conducted interviews 
with group two HCWs between 0–14 days post-HD-MAP 
administrations and group four PIs after completing all 
HD-MAP administrations to groups two and three. The 
interviews probed participant experiences about HD-MAP 
usability, acceptability, beliefs, and attitudes regarding 
vaccine delivery preferences (see Appendix C).

Sample size

As this was a feasibility study, we aimed to recruit at least 
20–60 participants in each group.

Randomization

After consent, an investigator (CD) randomly allocated parti-
cipants by IDs to either “PI administration first” or “self- 
administration first.” This process ensured that we captured 
a range of experiences. The investigator preparing the rando-
mized envelopes noted this assignment in the participant ID 
log for later data analysis. Research staff recruiting subjects 
were blinded to group allocation.

Data analysis

(a) Quantitative analysis

We completed a descriptive statistical analysis of survey data, 
including mean agreement and standard deviations, and pre-
sent usability and acceptability findings. We also categorized 

Group 1  
Professional Immunisers 

Group 2 
 Healthcare Workers 

Group 4  
Professional Immunisers 

Provided IFU only 

a) Administered 2 HD-MAPs 
to another Group 1
Professional Immuniser 
(Upper Arm + Forearm) 

b) Self-administered 2 HD-
MAPs (Upper Arm + 
Forearm) 

c) Received 2 HD-MAPs 
administered by another 
Group 1 Professional 
Immuniser 

Provided IFU only 

a)* Received 2 HD-MAPs 
administered by a Group 4
Professional Immuniser 

b)* Self-administered 2 HD-
MAPs (Upper Arm + 
Forearm) 

*Randomised 

Provided IFU + video 
training + live demonstration 

a) Administered 2 HD-MAPs 
to a Group 2 Healthcare  
(Upper Arm + Forearm) 

Or 

a) Administered 1 HD-MAP 
to Group 3 child participants 
(Excluded from this paper) 

b) Administered routine 
needle-syringe vaccination to 
Group 2 or Group 3
participants  

c) Self-administered 2 HD-
MAPs (Upper Arm + 
Forearm) 

Figure 2. Intervention process.
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observation checklist data into ‘essential’ and ‘desirable’ criteria 
and present descriptive statistics. Comparisons involving the 
same participant (for example, comparing administrations 
sites) were undertaken to identify potential statistical 
associations.

Qualitative analysis

We stopped recruitment once data saturation (or data ade-
quacy) was achieved. Interviews were recorded, transcribed 
and coded in NVivo12 where data was subject to thematic 
analysis.18,23 We used inductive and deductive approaches 
to generate codes employed across the data set. CD, MT, 
and CK developed codes: coding was undertaken sentence- 
by-sentence, identifying, and discussing themes. We 
reached conceptual saturation when no new codes were 
generated. CD performed an overall analysis to ensure 
that diverse themes emerging from the data set were 
represented.

Ethics and informed consent

The study was approved by the Human Research Ethics 
Committee of the participating sites. It was conducted follow-
ing the principles of the International Conference on 
Harmonization’s Good Clinical Practice guidelines, as adopted 
in Australia24 which builds upon the ethics codes contained in 
the Declaration of Helsinki25 (SCHN HREC approval 2019/ 
ETH11789).

Results

There were 61 participants: 18 PIs (all female) in group one, 38 
HCWs (30 female, eight male) in group two, and five PIs (all female) 
in group four (See Table 1). Participants were recruited from 
September 23rd, 2019, until recruitment ceased due to COVID-19 
restrictions on March 3rd, 2020, however data saturation had been 
reached for all groups. Thirty-nine study participants (68%) also 
took part in interviews: 18 Professional Immunizers from group one 
(all female), 18 HCW (15 female, three male) from group two and 3 
PIs from group four. (See Figure 1).

Quantitative findings

Essential criteria
For self-administration of the HD-MAP applicator, PIs achieved 
essential criteria 100% of the time compared to HCWs who 
achieved essential criteria 83% of the time. When administering 
the HD-MAP applicator to another participant, PIs achieved the 
essential criteria over 90% of the time. There were no significant 
patterns in criteria that were not achieved. The most frequently 
failed criterion was correctly pressing the device onto the correct 
immunization site (Criterion 5). PIs missed these criteria 1% of 
the time, and HCWs missed it 7% of the time.

Wear time
PIs met the 10-second wear time on 36% of the administra-
tions, with the HD-MAP applicator held on the skin for a mean 
of 8.4 seconds (SD 1.9 seconds) across self-administrations and 
9.2 seconds (SD 2.5 seconds) when administering to others. 

Table 1. Participant demographics.

Professional Immunizers (n = 23)
Healthcare Workers 

(n = 38)

Trait Value % (n) % (n)
Gender Female 100 (23) 79 (30)

Male - 21 (8)
Age (years) 18–25 - 3 (1)

26–35 - 40 (15)
36–45 13 (3) 32 (12)
46–55 44 (10) 16 (6)
56–65 44 (10) 11 (4)

Country of birth Australia 74 (17) 66 (25)
Outside Australia 26 (6) 34 (13)

English main language Yes 100 (23) 92 (35)
No - 8 (3)

Aboriginal or Torres Strait Islander descent Yes - -
No 100 (23) 100 (38)

Education High school - 3 (1)
Apprenticeship 17 (4) 11 (4)
Undergraduate degree 17 (4) 34 (13)
Postgraduate degree 65 (15) 57 (20)

Occupation Hospital Administration - 11 (4)
Doctor - 26 (10)
Registered nurse 100 (23) 24 (9)
Allied Health - 11 (4)
Orderly/janitor - 3 (1)
Volunteer - 8 (3)
Other - 18 (7)

Last injection of any type Within 6 months 17 (4) 61 (23)
6 months to 1 year ago 78 (18) 32 (12)
1 to 5 years ago 4 (1) 5 (2)
More than 5 years ago - -
Don’t recall - 3 (1)
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HCWs met the 10-second wear time on 58% of their adminis-
trations, with the HD-MAP applicator held on the skin for 
a mean 10.2 seconds (SD 3.5 seconds) across all self- 
administrations. (See Table 2).

Usability of HD-MAP applicator administration
PIs generally found the HD-MAP applicator extremely easy 
to use, with the corresponding survey item (Professional 
Immunizer Survey Question 31 [PI Q31]) rated 91% (SD 
13%) in agreement. HCWs also found the HD-MAP appli-
cator easy to use, regardless of whether they performed self- 
administration first or received PI administration first 
(Healthcare Worker Survey Question 20 [HCW Q20]), 
93% agreement, [SD 11%]). HCWs reported that they 
could easily tell if they applied the HD-MAP correctly 
when self-administering, rating the corresponding survey 
item (HCW Q21) at 76% (SD 30%) agreement. (Figure 3; 
see Appendix B for survey items).

Acceptability of HD-MAP applicator administration
PIs rated acceptability items about healthcare professional 
use very highly. PIs mostly agreed that they could show 
healthcare professionals how to self-administer or admin-
ister to other healthcare professionals (agreement 83%, SD 
25% for PI Q15 and 84%, SD 26% for PI Q14, respec-
tively). Regarding showing an adult layperson how to self- 
administer in a clinical practice setting, PIs reported mod-
erate agreement (66%; SD 33% [PI Q16]) agreement. 
Regarding showing a layperson how to self-administer in 
the home setting, PIs reported moderate agreement (57%; 
SD 41% [PI Q17]). Regarding self-administration at home, 
PIs reported low to moderate agreement (42%; SD 25% [PI 
Q33]), compared to vaccination with an IM injection from 
a nurse or doctor.

Conversely, HCWs rated all acceptability survey items 
very highly (Figure 4; Appendix B for survey items). 
HCWs rated layperson self-administration with 
a healthcare professional nearby very highly: agreement 
to self-administration at GP practice was 84% (SD 25%; 
HCW Q4), and at a healthcare workplace 88% (SD 21%.; 
HCW Q7). HCWs considered a healthcare setting or the 
supervision by healthcare professionals important. When 
comparing the safety of self-administration in the home 
compared to IM from a healthcare professional, HCWs 
reported a 76% (SD 21%; HCW Q23) agreement to both 
being similarly safe.

Qualitative findings

Usability of HD-MAP applicator administration
Both PIs and HCWs found the HD-MAP highly usable: 
participants reported that administration and removal 
were straightforward and “could be used easily with one 
hand” (group one). PIs also said that the IFU was 
“straightforward” (group one) and understandable for 
most adults. Similarly, HCWs found the IFU easy to 
understand and use (regardless of randomization group). 
However, some other participants reported difficulty: “it 
was too complicated” (group two). A few participants ran-
domized to self-administration first noted that they might 
have had greater confidence if they had observed PI 
administration before self-administration.

PIs reported that administering a HD-MAP to a patient 
would be less time-consuming than an IM injection as 
“there’s no mixing . . . which can take more than a couple 
of seconds to do” (group four). HCWs highlighted the 
significant potential for the HD-MAP to improve the 
speed of a mass vaccination program with supervised self- 
administration due to reduced waiting times (See Table 3).

Acceptability of HD-MAP applicator administration
All participants generally found the HD-MAP applicator 
acceptable, especially if administered by a healthcare pro-
fessional. Compared to IM, the HD-MAP appeared “less 
daunting” (group two), especially for those who may 
experience a stress-related response to vaccines adminis-
tered by IM.

PIs supported healthcare professional and supervised 
layperson self-administration in mass vaccination settings 
so that “there’s someone with emergency training and adre-
nalin nearby” (group one). They also suggested that 
a suitable ratio of healthcare professionals per layperson 
self-administration would be required, followed by 15 min-
utes of observation post-vaccination. PIs reported less 
support for unsupervised HD-MAP self-administration at 
home by laypeople due to safety concerns.

While PIs expressed safety concerns about adult layper-
son self-administration at home, they generally agreed that 
in an emergency or pandemic, risks associated with self- 
administration would outweigh the risks of acquiring 
a serious infectious disease. They reported: “Post it 
out . . . whack it on, and you’re done” (group one) during 
a pandemic or emergency. They also considered layperson 
self-administration at home in rural or remote settings 

Table 2. Percentage of HD-MAP administrations achieving all 5 essential criteria and mean HD-MAP wear time.

Professional Immunizers Healthcare Workers

% Achieving 
essential criteria

Mean wear 
time (SD)

Total number of 
administrations

% Achieving 
essential criteria

Mean wear 
time (SD)

Total number of 
administrations

HD-MAP Administration to self 100% 8.4s (1.9s) 42* 83% 10.2s (3.5s) 76†

HD-MAP Administration to another 
adult participant

95% 9.2s (2.5s) 112‡ N/A

* These 42 administrations were conducted by all 18 Group 1 Professional Immunizers who administered to 2 sites + 3 Group 4 Professional Immunizers who 
administered to 2 sites 

†These 76 administrations were conducted by all 38 Group 2 Healthcare Workers who administered to 2 sites 
‡These 112 administrations were conducted by all 18 Group 1 Professional Immunizers who administered to 2 sites + 1 Group 4 Professional Immunizer who 

administered to 2 sites to 38 Group 2 Healthcare Workers
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appropriate if laypeople were trained and could respond to 
adverse events. PIs suggested that community healthcare 
professionals could be trained to assist with layperson 
HD-MAP self-administration in a community setting. In 
an emergency, PIs proposed checks and balances to ensure 
informed consent: “Maybe before you get given it the pre-
scriber or the doctor has to make you sign all these things, 
before they hand it over to you” (group one). PIs wanted to 
be informed about who would be accountable in the case 
of an adverse event that was mishandled if they had been 
responsible for dispensing the vaccine to the patient.

HCWs reported the need for more support for self- 
administration at home than PIs. They explained they 
would prefer to complete self-administration under super-
vision from a healthcare professional, “just to be on the 
safe side in case things go wrong” (group two). Non- 
healthcare professional HCWs reported feeling more con-
fident in the healthcare professional’s ability to administer 
the HD-MAP due to their health knowledge and experi-
ence. HCWs also reported trusting the safety and reliabil-
ity of the HD-MAP if administered by a healthcare 
professional, especially in the context of rolling out 

Table 3. Illustrative quotes from Professional Immunizers (Groups 1 and 4) and Healthcare Workers (Group 2).

Theme Sub-theme Quote

Usability of HD-MAP applicator 
administration

Instructions for Use Probably people with learning difficulties and things like that, might need supervision with it. Or might 
need someone else to actually do it for them (Group 4 PI #3)  

It [IFU] tells you exactly where to put it. It tells you what to peel off, how to peel the top off, that it clicks. 
Just to hold it there for 10 seconds and then remove it and put it in the bin. Like there’s nothing else. 
That’s the process. (Group 2 HCW #6, randomization = PI first)

Ease of device use It’s a one hand sort of application. Whereas the needles, I really feel you need to have that second hand 
on the child. (Group 4 PI #2)

Convenience & time saving
[HD-MAP is] much faster, less scary for the patients to watch. (Group 4 PI #2)  

It was fairly quick. I see the HD-MAP that’s where you save time is there’s no mixing but a lot of needles, 
we just have to attach the needle without having to mix. Mixing takes a couple more seconds to do. 
(Group 4 PI #1)

Acceptability of HD-MAP 
applicator administration

Layperson Administration I think they’d need instruction. So, perhaps if they needed further doses, you could do the first one and 
they could do the second one. I just don’t think you could send them instructions and they would get it 
right the first time. (Group 4 PI #2)  

As long as I’d be trained to do it properly and the instructions are clear I’d be confident to do it myself. 
(Group 2 HCW #24, randomization = PI first)  

Yeah. I could do that [self-administer HD-MAP] but I am also a registered nurse, so I think that I would be 
using my own clinical skill. (Group 2 HCW #12, randomization = HCW first)

Managing adverse events So, you’re still potentially having anaphylaxis and side effects from the vaccines, so you still must have 
appropriately trained personnel present. (Group 4 PI participant)  

I would be worried about self-administration because if people are doing that at home without any 
adrenalin then if they had a reaction then there’s the time delay. (Group 4 PI participant)

Clinical Setting Could you imagine flu vaccine done in hospitals? You could have a group of healthcare workers all sitting 
together and you’re all getting it at the same time and then that’s it. Then they’ve got to wait together. 
(Group 4 PI participant)  

From an adult’s perspective on the safety of the vaccine, I think it should also be supervised. Not because 
the person is an adult and can do it all by themselves. I think it would be safe and effective if it is 
supervised by someone else in the health sector. (Group 2 HCW #11, randomization = PI first)

Preference for healthcare 
worker administration

I think it’s easier when the healthcare worker did it. They seemed to know what they were doing, and 
they’d obviously done it more times than I had, so they seemed to be more competent with it and more 
confident in the way that they administered it. (Group 2 HCW #24, randomization = PI first)  

Well, if I had a choice, I would go to the health professional knowing that they had been trained and 
I would put my trust in that person. (Group 2 HCW #18, randomization = HCW first)

Emergency and remote 
setting

I think that would be a great idea for rural and remote communities, where there isn’t the same amount 
of people, with those same skills around, and everyone has to multi-skill anyway. It just makes that one 
skill a bit easier to achieve, and in part that benefits to the rest of the community. (Group 4 PI #3)  

The device that I saw carries a great potential. The potential that you could in theory, post it to someone 
who’s in a remote area. To then have them have to deal with sharps causes a great deal more logistic 
headache [than HD-MAP]. (Group 2 HCW #27, randomization = HCW first)  

One benefit would be that in a remote location they can be dropped by aeroplane. So, they can be given 
to more people in remote or difficult places. Or could be done quickly, like, in a pandemic or an 
epidemic, where really, everyone should be vaccinated very quickly. It would have a benefit because 
boxes of them could be sent to a whole lot of different locations and everyone could be vaccinated 
more quickly. (Group 2 HCW #26, randomization = PI first)
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a new medical device. However, HCWs also indicated they 
would be happy to receive an HD-MAP from adult lay-
people, given that the applicator was “fool-proof” (group 
two) enough to be handled by people without a health 
background. One participant indicated: “we train people 
all the time to administer medications and use medical 
devices who have no medical training” (group two).

Like PIs, HCWs also wanted HD-MAP users trained. 
They reported that this training should be mandatory but 
not necessarily as rigorous and intensive as training 
required for vaccines administered by IM (See Table 3).

Discussion

Study participants found the HD-MAP applicator admin-
istration to be highly usable and acceptable. PIs and 
HCWs considered HD-MAP administration to be quick 
and more convenient for patients than IM, with an easy- 
to-follow IFU. HCWs reported that HD-MAP healthcare 
professional administration and self-administration were 
acceptable in all settings. PIs found the HD-MAP appli-
cator highly acceptable in clinical settings. PIs had lower- 
level agreement to HD-MAP self-administration, unless in 
an emergency, pandemic, or remote setting.

Compliance with HDMAP essential criteria was high 
during PI administration to HCWs and during HCW self- 
administration. PIs did not always meet the ten-second 

wear-time requirement. By comparison, HCW self- 
administration, on average, achieved consistently accurate 
wear time. This difference may be due to routine immu-
nization practice: administration of IM is embedded in the 
behavior of PIs, while it is not for HCWs. PIs are used to 
delivering a vaccination and then moving to the next task, 
rather than waiting the 10 seconds that may be required 
for HD-MAP administration.

However, PIs also reported that HD-MAP administra-
tion would save time overall, given that there is no cold- 
chain requirement or vaccine reconstitution. Generally, 
successful administration of IM vaccines is in part indi-
cated visually as the vaccine leaves the syringe and enters 
the deltoid. While effort and intention are required to 
change routine practices for highly specialized profes-
sionals, an objective measure of HD-MAP wear-time 
and/or a visual or tactile indicator of administration suc-
cess may be necessary to ensure correct HD-MAP admin-
istration, which may infer effective vaccine delivery. 
Participants in the earlier LMIC study also requested 
a visible cue on the HD-MAP to indicate a full vaccine 
dose.5

Our HD-MAP simulation demonstrated that all groups 
achieved successful self-administration; there was no dif-
ference by group regardless of training and expertise. This 
simulation reflects clinical trial results showing no signifi-
cant differences in delivery efficiency between Vaxxas HD- 

Figure 3. HD-MAP applicator administration usability survey items.

Figure 4. HD-MAP applicator administration acceptability survey items.
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MAPs administered by PIs compared to self- 
administration by healthy adults regardless of administra-
tion site (UA and FA) (manuscript under review). Even 
though in our simulation study, some HCWs reported less 
confidence with HD-MAP administration in interviews, if 
randomized to self-administration first, this group fulfilled 
all essential usability criteria. To help improve confidence 
with self-administration, HCWs should have access to 
a simple video demonstration, e.g., easily accessible 
through a mobile device, or a live demonstration in 
a mass vaccination setting, in addition to an IFU leaflet 
accompanying the HD-MAP.

Over 90% of PIs and HCWs in our study found the HD-MAP 
applicator highly usable and acceptable, especially when admi-
nistered in a clinical setting, including self-administration with 
healthcare professional supervision. These findings are similar to 
a Vaxxas HD-MAP applicator simulation with HCWs in LMICs 
(91.8% acceptability).5 Our findings suggest that HD-MAP vac-
cines should initially be used in clinical settings to increase end- 
user familiarity (including self-administration) and establish 
safety and effectiveness before self-administration at home. 
Home self-administration could increase vaccine access, cover-
age, and equity. Adult layperson use at home may be supported 
by written and/or audio-visual IFU in the end-user’s language 
and potentially a telehealth consultation. Our findings also 
reflect results from other studies with healthcare professionals, 
including hypothetical administration.7

PI acceptability was lower for self-administration at home 
versus supervised in a clinic setting, in questionnaire data. 
However, interview data showed that all groups supported self- 
administration with appropriate safety measures when the risks 
of acquiring an infectious disease outweighed adverse events 
following immunization (AEFI). The main concern for PIs is 
the small but real risk of anaphylaxis. The attributable risk of 
anaphylaxis after commonly administered vaccines is 1/100000 
to 1/1 000 000.26,27 We do not yet know the rate of anaphylaxis 
with HD-MAP and will not know until it is used in a population- 
based vaccination program. If HD-MAPs are used in a future 
vaccination program, including with the option for self- 
administration, types, and risks of serious AEFI and reactogeni-
city will need to be monitored and well-described.

PIs expressed more caution about self-administration without 
supervision than HCWs. It is essential to measure HD-MAP 
acceptability for PIs because it is a departure from already estab-
lished trusted practice. Their attitudes may affect the uptake of this 
new technology. All groups described needle-related anxiety asso-
ciated with IM as a barrier to vaccine uptake, a finding also 
reflected in the literature.28–30 Vaccination with HD-MAP may 
improve this issue given the absence of an IM.8,9,12

Limitations

Simulation may have limited participants’ understanding of the 
actual HD-MAP vaccination experience. The impact on accept-
ability of potential skin site reactions following immunization were 
not able to be captured with this study design. Usability and 
acceptability studies including a HD-MAP with vaccine, will 
enable real-world end-user experience. The small sample size 
meant that statistical comparisons were not possible.

Conclusions

PIs and HCWs found the HD-MAP applicator highly usable and 
acceptable. In particular, the HD-MAP applicator was considered 
more straightforward to use than IM. An objective time indicator 
may be required to support wear-time compliance, even for short 
wear times of 10 seconds. Overall, targeted education and training 
may enhance the acceptability and usability of the HD-MAP 
device.31 This education should include HD-MAP safety, effec-
tiveness, and administration compliance. HD-MAPs have a range 
of potential advantages over IM both in the routine clinical setting 
and in a pandemic emergency. PIs indicated that self- 
administration would be acceptable in a supervised or pandemic 
response setting.
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Appendices

Appendix A

Observation Checklist
*Essential criteria in bold, desirable criteria in regular formatting
1. Immunizer checks HD-MAP applicator undamaged and foil seal is 

intact
2. Immunizer checks amination site for suitability
3. Immunizer removes foil cover
4. Immunizer places applicator on administration site without delay
5. Immunizer correctly presses the device onto the correct immuni-

zation site
6. Immunizer correctly triggers the HD-MAP applicator (click 

heard)
7. Immunizer acknowledges the click indicating that the device has 

deployed
8. Immunizer holds HD-MAP applicator in place for the required 

10 seconds
Actual HD-MAP wear time:
9. Immunizer removes HD-MAP applicator from skin without 

difficulty
10. Immunizer removes HD-MAP applicator from skin without making 

contact with the HD-MAP area (i.e. safely avoids potential self- 
inoculation)

11. Immunizer places HD-MAP applicator in disposal container

Appendix B

Professional Immunizer survey
1. “I do not mind having an injection with a needle and syringe.”
2. “I found the HD-MAP applicator simple to use.” 

Confidence with HD-MAP administration/ preference of vaccine deliv-
ery type and location 

3. “In school clinics, I would favour vaccinating students by HD-MAP 
over injection.”

4. “In school clinics, I would favour vaccinating students by injection 
over HD-MAP.”

5. “In school clinics, I would vaccinate students by injection or HD- 
MAP without preference.”

6. “In school clinics, I would ask the student whether they would prefer 
injection or HD-MAP.”

7. “In a clinical practice setting, I would favour vaccinating adults by 
HD-MAP over injection.”

8. “In a clinical practice setting, I would favour vaccinating adults by 
injection over HD-MAP.”

9. “In a clinical practice setting, I would vaccinate adults by injection or 
HD-MAP, without preference.”

10. “In a clinical practice setting, I would ask adult patients whether 
they would prefer vaccination by injection or HD-MAP.”

11. “In a clinical practice setting, I would favour vaccination of children 
by injection over HD-MAP.”

12. “In a clinical practice setting, I would favour vaccination of children 
by HD-MAP over injection.”

13. “In a clinical practice setting, I would ask parents whether they 
would prefer injection or HD-MAP for vaccination of their 
children.”

14. “In the healthcare workplace, I would show a health care worker 
how to administer the HD-MAP to another worker.”

15. “In the healthcare workplace, I would show a health care worker 
how to self-administer the HD-MAP.”

16. “In a clinical practice setting, I would show an adult patient how to 
self administer the HD-MAP.”

17. “If the vaccine MAP was available for self-administration in the 
home, I would show an adult how to self administer the HD-MAP.” 

Acceptability of Micro-Array Patch (HD-MAP) vaccines 

18. “I think that HD-MAP vaccines are an improvement over 
injections.”

19. “For myself, I would prefer a HD-MAP vaccine over an injection.”
20. “In my practice, I would prefer a HD-MAP vaccine over an 

injection.”
21. “Compared to injections, HD-MAP vaccines have benefits that are 

important to me.”
22. “For myself, I would like vaccine HD-MAPs more than injections.”
23. “In my practice, I would like vaccine HD-MAPs more than 

injections.”
24. “Putting on a HD-MAP vaccine is likely be less painful than getting 

an injection.”
25. “Compared to HD-MAP vaccines, injections have drawbacks that 

matter to me.”
26. “The HD-MAP applicator is likely to administer a vaccine reliably.”
27. “I agree that a HD-MAP vaccine could offer as much protection 

against disease as an injected vaccine.” 

Usability of Micro-Array Patch (HD-MAP) vaccines 

28. “Self administration of a HD-MAP vaccine is safe, when compared 
to an injection from a nurse or doctor.”

29. “Self-administration of a HD-MAP vaccine will be more convenient 
for patients than an injection.”

30. “When administering vaccines, HD-MAP vaccines will help me save 
time compared to injections.”

31. “I think HD-MAP vaccines are easy to use.”
32. “I could easily tell if I administer a HD-MAP vaccine the right way.” 

Perceived Safety of Micro-Array Patch (HD-MAP) vaccines 

33. “Self administration of a HD-MAP vaccine on the arm at home is 
safe, when compared to an injection from a nurse or doctor.”

34. “I believe a HD-MAP vaccine will have the same side effects as an 
injection.”

35. “I believe a vaccine HD-MAP will cause more skin redness and 
swelling compared to an injection.”

36. “I would worry more about side effects with a vaccine HD-MAP 
compared to an injection.” 

Healthcare Worker Survey
1. “I do not mind having an injection with a needle and syringe.” 

Preference of vaccine delivery type and location 

2. “At my GP’s practice, I would prefer to have the doctor or nurse give 
me a vaccine via HD-MAP rather than injection.”

3. “At my GP’s practice, I would prefer to have the doctor or nurse give 
me a vaccine by injection rather the HD-MAP.”

4. “At my GP’s practice, I would feel comfortable giving myself the HD- 
MAP if a nurse or doctor was nearby.”

5. “At my workplace, I would prefer to have the nurse give me the HD- 
MAP vaccine rather than injection.”

6. “At my workplace, I would prefer to have the nurse give me a vaccine 
by injection rather than the HD-MAP.”

7. “At my workplace, I would feel comfortable giving myself the 
HD-MAP vaccine, if a nurse was nearby.”

8. “At my workplace, I would feel comfortable giving myself the HD- 
MAP vaccine.”

9. “At home, I would feel comfortable to give myself the HD-MAP 
vaccine.” 

Acceptability of Micro-Array Patch (HD-MAP) vaccines 

10. “I think that HD-MAP vaccines are an improvement over injections.”
11. “I prefer a HD-MAP vaccine over an injection.”
12. “Compared to injections, HD-MAP vaccines have benefits that are 

important to me.”
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13. “I like HD-MAP vaccines more than injections.”
14. “I think that a HD-MAP vaccine would be less painful than getting 

an injection.”
15. “Compared to HD-MAP vaccines, injections have drawbacks that 

matter to me.”
16. “The HD-MAP applicator can administer a vaccine reliably.”
17. “I think a HD-MAP vaccine could offer as much protection against 

disease as an injected vaccine.” 

Usability of Micro-Array Patch (HD-MAP) vaccines 

18. “A HD-MAP vaccine will be more convenient for me than an injection.”
19. “Overall, HD-MAP vaccines will help me save time compared to 

injections.”
20. “HD-MAP vaccines are easy to use.”
21. “I can easily tell if I put a vaccine patch on my arm the right way.”
22. “I think I would easily tell if the HD-MAP applicator has given me 

the vaccine.”
23. “Putting a vaccine HD-MAP on my arm at home is as safe as an 

injection from a nurse or doctor.” 

Perceived Safety of Micro-Array Patch (HD-MAP) vaccines 

24. “I believe that a HD-MAP vaccine will have the same side effects as 
an injection.”

25. “I believe that a HD-MAP vaccine will cause more skin redness and 
swelling compared to an injection.”

26. “I would worry more about side effects with a HD-MAP vaccine 
compared to an injection.”

27. “Putting a HD-MAP vaccine on my arm at home is safe, when 
compared to an injection from a nurse or doctor.” 

Social norms regarding Micro-Array Patch (HD-MAP) vaccines 

28. “I would choose a vaccine HD-MAP instead of an injection if my 
family thought it a good idea.”

29. “I would choose a vaccine HD-MAP instead of an injection if my 
friends thought it a good idea.”

30. “I would choose a vaccine HD-MAP patch instead of an injection if 
my doctor suggested it.”

31. “I would choose a vaccine HD-MAP patch instead of an injection if 
my doctor recommended it.”

Appendix C

Focus group/Interview Guideline for Professional Immunizers
Exit Interview (interviews to take place after the HD-MAP applicator has 

been used as part of this study).
Introductory questions
(1) What is your training experience?
(2) How many years immunization experience do you have, in what types of 

settings? [Cross-reference this response with demographics in online 
survey].

(3) How many HD-MAP administrations did you gain experience with?
(4) How many HD-MAPs did you administer to yourself??

About You
Date: ____________________
Q1: What is your name/ID number:________________________ 

_____________________
Mobile telephone _______________________________________
Q2: Please write the Australian postcode of the town/city in which you 

live?__________
Q3: Do you identify as: □Female □Male□Something else
Q4: Please select your age range 

□ 18–25
□ 26–35

(Continued)

□ 18–25
□ 26–35
□ 36–45
□ 46–55
□ 56–65
□ Over 65

Q5: In which country were you born? [Insert drop-down list] 
_________________________

Q6: Is English the main language spoken at home? □Yes □No
Q7: Are you of Aboriginal or Torres Strait Islander descent? □Yes 

□No
Q8: What is your relationship status? □Single □ Married □De-facto 
□Other
Q9: What is your highest level of educational qualification?
□High School Year 10
□High School Year 12
□ TAFE/apprenticeship
□Undergraduate degree
□Postgraduate degree
Q10: What are you mainly doing at the moment?
□ I work in hospital administration/management
□ I am a doctor working in a hospital
□ I am a Registered Nurse working in a hospital
□ I am an allied health professional working in a hospital
□ I am an orderly/janitor/cleaner working in a hospital
□ I am a volunteer working in a hospital
□Other, please specify:_____________________________ 

_____________________________________
Q11. Which best describes your current annual household income in 

Australian dollars?
□ $1 to $9 999
□ $10 000 to $24 999
□ $25 000 to 49 999
□ $50 000 to 74 999
□ $75 000 to 99 999
□ $100 000 to 149 999
□ $150 000 and greater
Q12: Do you practice a religion/faith? □Yes □No
Q12a. If yes, what religion/faith?[Insert drop down list]_______ 

____________________________________________________
Q13. What is the most recent vaccine you recall having?
□Flu vaccine
□Travel vaccine
□Don’t recall
□Other, please specify?
Q14. When was the last time you had an injection (of any type)?
□Within the last 6 months
□6 months to a year ago
□Between 1 and 5 years ago
□Over 5 years ago
□ Don’t recall
Q15. Please rate your agreement with the following statement (on 

a scale of 0% agreement to 100% agreement) 

“I do not mind having an injection with a needle and syringe?”
Instruction: mark X anywhere along the line that describes your degree of 

agreement
Agreement

____________________________________________________________ 
0% 25% 50% 75% 100%

HD-MAP Vaccine usage acceptability 

● What are your expectations regarding the HD-MAP device’s safety and 
effectiveness? [Prompt: Can you please comment on this for infants, 
children and adults, and safety for immunizer including risk of re-use, 
and risk of cross infectio .]n
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● If vaccination with a HD-MAP (in terms of safety, immunogenicity 
and cost) is the same as vaccination with a needle and syringe, would 
you find it acceptable to use a MAP to administer vaccines on a) adults, 
b) infants and children, c) pregnant patients, d) yourself, if these 
patients were willing to be immunized using a HD-MAP? If yes, 
why? If no, why?

● What factors would influence your choice of whether or not to use 
a HD-MAP for vaccination? Can you please tell me more about that? 
[Prompts. Factors may include patients’ wishes, setting, age of patient, 
perceived pain/discomfort of HD-MAP vs injection, time taken to 
vaccinate, type of vaccine offered, health of patient etc., location 
(urban, regional, remote)]?

● What would you say about the benefits and/or challenges of vaccina-
tion with a HD-MAP to a patient making a decision about their choice 
of vaccine delivery system for themselves or their child?

● What would you tell your boss/hospital administrator about 
using HD-MAP-delivered vaccines? Can you please comment 
on HD-MAP usability, time to administer, storage/cold chain, 
disposal/waste volume in comparison to needle/syringe delivered 
vaccines.

● What do you think of the esthetics (look, feel and design) of the 
HD-MAP when compared to needle & syringe? Can you please 
share your thoughts on how the look, feel and design of the MAP 
compared to a needle and syringe is related to your perception of 
the pain/discomfort you may feel when vaccinated with a HD- 
MAP compared to a needle and syringe? Can you please tell me 
more about that?

● Have you previously experienced the introduction of new drug deliv-
ery devices that you can tell us about, and which would be useful for 
the introduction of the HD-MAP device? Why/Why not?

● Have you used or are you familiar with any of these immunization 
products?

Intanza intradermal influenza vaccine:
□ Unknown to me
□ I have heard of it
□ I have used it

Flumist nasal influenza vaccine:
□ Unknown to me
□ I have heard of it
□ I have used it

Pharmajet needle-free injection technology:
□ Unknown to me
□ I have heard of it
□ I have used it

[Prompts: Can you please tell me more about your experience of using 
these products, or what benefits and challenges you have heard about them] 

HD-MAP Vaccine usability 

● Can you please tell me about your experience of using the HD-MAP 
applicator on a patient? [For substudy 1, ‘patient’ refers to the collea-
gue to whom you’ve administered a prototype vaccine HD-MAP]. 
How easy or difficult was the HD-MAP applicator to use on a patient 
compared to vaccination with a needle and syringe? Can you please tell 
me more about that?[Prompt: Would any changes make the HD-MAP 
applicator easier to use?]

● Do you think preparation for HD-MAP administration should include 
swabbing the administration site with alcohol? Can you please tell me 
more about that?

● Did you peel the “vaccine details” label off the HD-MAP applicator? 
Please tell me about your experience with doing that. Is having this 
peel-off label of use to you? Are there any improvements you believe 
are useful for the peel-off label? Please comment on the shape and size 
of the label, and the information included.

● The MAP is held in place for 10 seconds after triggering. How does this 
compare to using a needle and syringe on a patient with regard to time 
taken to vaccinate?

● How long do you think the HD-MAP could be acceptably held in place?

● Did the HD-MAP applicator make a noise when you triggered it? Can 
you tell me about this noise, and a) your response to it? b) the patient’s 
response to it? What age was the patient? (Prompt: Age categories for 
substudy 3: Infant (<12 m imms), toddler (12/18 m imms), pre-school 
(4y imms), school-age, adult.

● How long did you hold the HD-MAP applicator on the patient? 
How did you measure the 10 seconds? Was it easy to remove the 
applicator from the patient? How do you think the HD-MAP 
applicator should be held in place? Can you please tell me more 
about that?

● Could you please comment on how competently you think lay adults 
could self-administer the HD-MAP applicator without supervision? 
Can you please tell me more about that?

● Could you please comment on how competently you think lay adults 
could administer the HD-MAP applicator to infants and children 
without supervision? Can you please tell me more about that?

● Could you please comment on how competently you think lay adult 
volunteers could administer the HD-MAP to adults, infants and 
children without supervision in the following locations

a) outreach settings?
b) a house-to-house campaign?
c) Aboriginal and Torres Strait Islander rural and remote 

communities?
● What should be the criteria for selecting HD-MAP vaccinators and 

determining the training required? Who should be their supervisors? 
Can you please tell me more about that?

HD-MAP Vaccine set up 

● Can you please tell me about your experience of setting up the HD- 
MAP applicator before use after having read the instructions/seen the 
training video? Approximately how long did it take you to set up the 
HD-MAP applicator before use? Was it easy/difficult to remove the foil 
cover from the HD-MAP applicator?

● How did your experience of setting up the HD-MAP applicator com-
pare to setting up a needle and syringe for use on a patient? 
Approximately how long does it take you to set up a needle and syringe 
vaccine before use?

● How confident are you that you could tell that the HD-MAP applicator 
was not/was damaged or previously discharged before use? Can you 
please tell me more about that?

● How confident did you feel setting up the HD-MAP applicator for use 
on patients? What factors contributed to your confidence in setting up 
the HD-MAP applicator?

HD-MAP Vaccine storage 

● Can you please comment on how vaccines used with a needle and 
syringe are currently stored in your healthcare setting? The HD-MAP 
may not require refrigeration at 2–8°C prior to use – how much impact 
(positive or negative) would this have on the vaccination process?

HD-MAP Vaccine disposal 

● How did you dispose of the HD-MAP applicator? In the future, would you 
be prepared to separate the applicator and used HD-MAP and dispose of 
these in different waste bins if it was easy to do so? This would mean 
putting the used HD-MAP into a sharps waste stream, and applicator into 
plastic recycling stream? Can you please tell me more about that?

● How does the HD-MAP compare to needle and syringe with regards to 
waste management? How do you currently dispose of used needle and 
syringes post vaccination?

● Is there anything else you’d like to add about the HD-MAP that we 
haven’t discussed today?

Thank you for your time and for sharing your expertise
Questions for research participants (interviews to take place after HD- 

MAP administration as part of this study). 
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Healthcare Worker subjects
Audio record the interview
For the recording

(5) Please state your name and surname
(6) What is your current job?
(7) How many HD-MAPs did the immunizer administer to you?
(8) How many HD-MAPs did you administer yourself?

About You
Date: ____________________
Q1: What is your name/ID number:______________________ 

_______________________
Mobile telephone _______________________________________
Q2: Please write the Australian postcode of the town/city in which you live? 

__________
Q3: Do you identify as: □Female □Male□Something else
Q4: Please select your age range: 

□ 18–25
□ 26–35
□ 36–45
□ 46–55
□ 56–65
□ Over 65

Q5: In which country were you born? [Insert drop-down list] 
_________________________

Q6: Is English the main language spoken at home? □Yes □No
Q7: Are you of Aboriginal or Torres Strait Islander descent? □Yes □No
Q8: What is your relationship status? □Single □ Married □De-facto 
□Other
Q9: What is your highest level of educational qualification?
□High School Year 10
□High School Year 12
□ TAFE/apprenticeship
□Undergraduate degree
□Postgraduate degree
Q10: What are you mainly doing at the moment?
□ I work in hospital administration/management
□ I am a doctor working in a hospital
□ I am a Registered Nurse working in a hospital
□ I am an allied health professional working in a hospital
□ I am an orderly/janitor/cleaner working in a hospital
□ I am a volunteer working in a hospital
□Other, please specify:___________________________________ 

_______________________________
Q11. Which best describes your current annual household income in 

Australian dollars?
□ $1 to $9 999
□ $10 000 to $24 999
□ $25 000 to 49 999
□ $50 000 to 74 999
□ $75 000 to 99 999
□ $100 000 to 149 999
□ $150 000 and greater
Q12: Do you practice a religion/faith? □Yes □No
Q12a. If yes, what religion/faith?[Insert drop down list]_______ 

____________________________________________________
Q13. What is the most recent vaccine you recall having?
□Flu vaccine
□Travel vaccine
□Don’t recall
□Other, please specify?
Q14. When was the last time you had an injection (of any type)?
□Within the last 6 months
□6 months to a year ago
□Between 1 and 5 years ago
□Over 5 years ago
□ Don’t recall

Q15. Please rate your agreement with the following statement (on 
a scale of 0% agreement to 100% agreement) 

“I do not mind having an injection with a needle and syringe?”
Instruction: mark X anywhere along the line that describes your degree of 

agreement
Agreement 

___________________________________________________________ 
0% 25% 50% 75% 100%

All adult subjects 

HD-MAP vaccine acceptability 

● What are your expectations regarding the HD-MAP device’s safety and 
effectiveness? (Prompt: Can you please comment on the safety and of 
the device for adults, infants, and children).

● If vaccination with a HD-MAP works as well (in terms of safety and 
immune response) as vaccination with a needle and syringe, would you 
find it acceptable to receive a vaccination via HD-MAP a) from 
a trained health worker (immunization nurse, doctor)?; b) to vaccinate 
yourself?; c) to vaccinate other adults yourself?; d) to vaccinate infants 
and children yourself? If yes, why? If no, why?

● What factors would influence your choice of whether or not to receive 
a HD-MAP vaccination administered by a healthcare worker (immu-
nization nurse, doctor)? Can you please tell me more about that? 
(Prompts. Factors may include: equivalent efficacy in terms of safety 
and immune response, perceived pain/discomfort of HD-MAP vs 
injection, time taken to vaccinate etc.).

● Is the training (trained nurse, doctor etc.) of the person applying the 
HD-MAP vaccine important to you? Can you please tell me more 
about that? Would you be comfortable receiving an HD-MAP immu-
nization from a layperson?

● How did your experience of mock vaccination with the HD-MAP 
differ from a vaccination with an injection? How do you think the HD- 
MAP would change your experience of vaccinations? (Prompts: Can 
you please consider the following factors in your response: pain/dis-
comfort, convenience, ease of use?)

● Can you please comment on whether you’d be more or less likely to 
receive immunizations using HD-MAP than needle and syringe? Why, 
why not? Can you also please consider your response in relation to the 
seasonal flu vaccine.

● With what you experienced today, what would you tell about the 
benefits and/or challenges of vaccination with a HD-MAP to a friend 
or relative making a decision about their choice of vaccine delivery 
system for themselves?

● With what you experienced today, what would you tell about the benefits 
and/or challenges of vaccination with a HD-MAP to a friend or relative 
making a decision about their choice of vaccine delivery system for a child?

● What do you think of the esthetics (look, feel and design) of the HD- 
MAP when compared to needle & syringe? Can you please share your 
thoughts on how the look, feel and design of the HD-MAP compared 
to a needle and syringe is related to your perception of the pain/ 
discomfort you may feel when vaccinated with a HD-MAP compared 
to a needle and syringe? Can you please tell me more about that?

HD-MAP Vaccine set up 

● Can you please tell me about your experience of setting up the HD- 
MAP applicator before use after having read the instructions? 
Approximately how long did it take you to set up the HD-MAP 
applicator before use? Was it easy/difficult to remove the foil cover 
from the HD-MAP applicator?

● How confident are you that you could tell that the HD-MAP applicator 
was not/was damaged or previously discharged before use? Can you 
please tell me more about that?
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HD-MAP vaccine usability 

● How could you tell that the HD-MAP applicator device had been used 
appropriately? Can you please tell me more about that? (Prompts: Can 
you please comment on this in relation to a) self-administration? b) 
Healthcare Worker administration?)

● Did the HD-MAP applicator make a noise when you and the professional 
immunizer triggered it? Can you tell me about this noise, and your 
response to it?

● How long did you and the professional immunizer leave the HD-MAP 
applicator on your a) upper arm; b) forearm? Was it easy to keep in 
place? Was it easy to remove? Why/Why not?

Option A 

For HCW who experienced HD-MAP self-administration before 
experiencing PI administration of HD-MAP (followed by vaccination 
with N&S) 

● Can you please tell me about your experience of using the HD-MAP 
applicator on yourself? How easy or difficult was the HD-MAP applicator 
to administer to your a) upper arm; b) forearm? Would any changes make 
the HD-MAP applicator easier to use for self-administration?

● Were the HD-MAP instructions easy or difficult to understand? Are 
there any additional instructions that may help you to effectively use 
the HD-MAP applicator on yourself? Do you think the Instructions 
For Use could be improved?

● Did you need to ask the healthcare worker or research assistant any 
additional questions about administering the HD-MAP to yourself? 
Can you please tell me more about that?

● Can you please tell me about your experience of having the HD-MAP 
applicator given by a HCW? How easy or difficult was the HD-MAP 
applicator to have on your a) upper arm; b) forearm? Can you please 
tell me more about that? Would any changes make the HD-MAP 
applicator easier to use for HCW-administration?

● Do you have any other comments about self-administration of vac-
cines using the HD-MAP?

Option B 

For HCW who experienced PI administration of HD-MAP before 
experiencing HD-MAP self-administration (followed by vaccination 
with N&S) 

● Can you please tell me about your experience of having the HD- 
MAP applicator given by a HCW? How easy or difficult was the 
HD-MAP applicator to have on your a) upper arm; b) forearm? 
Can you please tell me more about that? Would any changes make 
the HD-MAP applicator easier to use for HCW-administration?

● Can you please tell me about your experience of using the HD- 
MAP applicator on yourself? How easy or difficult was the HD- 
MAP applicator to administer to you’re a) upper arm; b) fore-
arm? Can you please tell me more about that? Would any 
changes make the HD-MAP applicator easier to use for self- 
administration?

● Were the HD-MAP instructions easy or difficult to understand? Are 
there any additional instructions that may help you to effectively use 
the HD-MAP applicator on yourself? Do you think the Instructions 
For Use could be improved?

● Do you think having the HCW administer the HD-MAP to your arm 
made your task to self-administer the HD-MAP easier/more difficult? 
Can you please tell me more about that?

● Did you manage to administer the HD-MAP to yourself? At which 
site(s)? Did you find it easier/more difficult to administer the HD- 
MAP to a) your upper arm; b) your forearm? Can you please tell me 
more about that?

● Did you need to ask the healthcare worker or research assistant any 
additional questions about administering the HD-MAP to yourself? 
Can you please tell me more about that?

● Do you have any other comments about self-administration of vac-
cines using the HD-MAP?

All Healthcare Worker subjects 

HD-MAP Vaccine disposal 

● How did you dispose of the HD-MAP applicator?
● In the future, would you be able to separate the applicator and used 

patch and dispose of these in different waste bins? This would include 
putting the HD-MAP patch into a sharps waste stream if it was 
provided, and the applicator into plastic recycling stream? Can you 
please tell me more about that?

Benefits and challenges of the HD-MAP device
In order to find out if there is something we have missed in this 

discussion I will ask you to tell me about additional thought you have 
about HD-MAPs

Is there anything you would like to add about

● The possible benefits of the HD-MAP device?
● The possible challenges of the HD-MAP device?
● Any potential improvements to the HD-MAP device?
● Any potential improvements to the Instructions For Use?
● How could the HD-MAP administration experience be improved?
● Is there anything else you’d like to add about the HD-MAP that we 

haven’t discussed today?

Thank you for your time and for sharing your expertise.
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