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Aim of the study: In the context of the worldwide vaccination campaign against COVID-19, France has
been deploying multiple sites for mass vaccination. This study aimed to assess the perceived usefulness
of a prototype decontamination mobile unit (UMDEO) for COVID-19 vaccination among both the patient
and healthcare providers perspectives.
Methods: This was a descriptive cross-sectional study conducted in Toulouse over two days. UMDEO is a
fully comprehensive, versatile solution that was deployed as a 5-row vaccination unit. A written ques-
tionnaire was distributed from March 6th-7th, 2021 among all patients presenting for vaccination at
the mobile center, as well as the team participating in the vaccination campaign.
Results: Among the vaccinated patients (n = 1659), 1409 participants (84.9%) filled out the survey, as well
as 68 out of 85 (80%) within the UMDEO team. The maximum patient rate was 98 people per hour. The
majority of participants and caregivers (1307 [93.2%] and 67 [98.5%] respectively) agreed that the mobile
unit increased access to vaccination. A total of 91.3% patients (n = 1281) and 95.6% caregivers (n = 65)
believed that it would speed up the overall vaccination campaign.
Conclusion: The majority of the vaccinated population and of the team participating in the survey were
satisfied with the usefulness of UMDEO as a vaccination center. Toulouse is currently the only city to have
used such a structure for vaccination, but it could be used as a basis for planning other mobile units to
increase vaccination access.

� 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Vaccination is considered ‘‘the most effective medical interven-
tion for mitigating the potentially devastating impact of an evolv-
ing pandemic’’[1]. Vaccines represent one of the most successful
and cost-effective health interventions in human history [2].
According to the World Health Organization (WHO), global vacci-
nation programs save up to 2–3 million lives each year by priming
the immune system to protect the host against potential pathogens
[3].

Rapidly organized and conducted mass vaccination campaigns
effectively protect susceptible individuals and can often interrupt
epidemic transmission within 2 or 3 weeks [4]. Mass vaccinations
are usually provided by mobile vaccination teams or fixed vaccina-
tion stations at health centers or other community facilities [5]. To
date, there is a paucity of studies that have examined local or
national operational capacity for mass vaccination in Europe [6]
while the current COVID-19 pandemic plainly underscores the
need to vastly accelerate mass vaccination programs [7].

Major barriers to implementing rapid mass vaccination opera-
tions include vaccine availability [8], the need for a large number
of qualified personnel to administer vaccines, logistical challenges
to maintaining cold chain for vaccine preservation [9], the financial
cost of the program [10], and operational challenges to addressing
the whole population, yet maintaining a focus on high-risk popula-
tions [11].

The COVID-19 vaccination campaign in France started at the
end of December 2020, prioritizing first the elderly population
aged � 75 years and health professionals � 50 years [12]. At the
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beginning of March, 3.2 million people had received a first injec-
tion, and more than 1.7 million had received two doses [13].

In this context, the prefecture of Haute-Garonne in France and
the Toulouse University Hospital set up a two-day mass vaccina-
tion operation using a prototyped mobile decontamination unit
(UMDEO) as a mobile vaccination center. This brand-new unit
had been designed by physicians, caregivers and decontamination
specialists, and had never been used in any drill or real-life event
before. Mobile decontamination units are used to decontaminate
persons contaminated by toxic substances [14]. A decontamination
unit (often colloquially called a ‘‘decon unit”) is an area equipped
with tools and systems used to remove hazardous and non-
hazardous contaminants from people, clothing and equipment
[15]. These can be mobile units or permanent installations. They
are generally divided into separate areas that the person or ele-
ment undergoing decontamination must pass through (areas for
undressing the exposed person, washing with soap and water
and a dressing area after decontamination is completed).

In the context of the COVID-19 pandemic, UMDEO has been
redesigned to fit perfectly with the need of a quick and efficient
mass vaccination.

This study aims to assess the usefulness of the decontamination
mobile unit for COVID-19 vaccination as measured by the experi-
ence of those vaccinated, and the medical team who participated
in the vaccination operation.
2. Methods

2.1. Design

This descriptive cross-sectional study took place in the mobile
decontamination unit, UMDEO located in Toulouse, France.
2.2. Ethical consideration

According to French ethic and regulatory law, article R1121-1 of
the public health code, ethical approval for the study was waived
by the national ethical committee (CPP, Comité de Protection des
Personnes). It was registered at the register of epidemiologic stud-
ies of Toulouse University Hospital (RnIPH 2021–33) and has also
been submitted to the National Commission of Informatics and Lib-
erty (CNIL number: 2,206,723 v0). The University Hospital signed a
commitment of compliance to the reference methodology MR-004.
All participants received an informed consent form before filling
out the survey.
2.3. Setting

We conducted a written questionnaire from March 6th to
March 7th 2021 to the entire population presenting for vaccination
at the mobile center in Toulouse and the UMDEO team participat-
ing in the vaccination campaign. Following the Prime Minister’s
announcement on Thursday, March 4, the vaccination operation
had been stepped up with significant acceleration in the first week-
end of March, in the Toulouse area. The vaccination had been pro-
posed to all the population aged � 75 years with or without
comorbidity, as well as the population between 50 and 74 years
of age suffering from one or more comorbidities. Participants had
to make an appointment by phone on 5th and 6th March. The
mobile centers were opened from 8am to 7 pm on Saturday 6th
to Sunday 7th. Apart from telephone appointments, any eligible
population wishing to be vaccinated could come to the mobile vac-
cination center independently on both days.
7442
2.4. UMDEO, the mobile unit prototype

The prototyped mobile decontamination unit, UMDEO has been
developed in Toulouse with the help of a French Industrial (Cegelec
Défense, Toulouse, France) and is the property of Toulouse Univer-
sity Hospital (Fig. 1). It is a fully mobile and versatile equipped (for
decon) solution with a surface area of 84.5 m2, divided in 8 rows (6
for ambulatory patients, 2 for injured or otherwise immobile
patients on a stretcher), designed to decontaminate up to 100
patients per hour. It is deployable within 45 min by a 5-person
team and can adapt to multiple site characteristics and layouts
such as parking lots, fields or sand areas. These features make it
amenable to use as a temporary mass vaccination center (see
Fig. 2).
2.5. Organization of the vaccination process

The team involved in the vaccination operation were selected
amongst the hospital caregivers and local firefighter association
on a voluntary basis and according to their availability. It was com-
posed of physicians, nurses, first aid workers, firefighters and med-
ical students.

COVID-19 vaccinations in the mobile unit were carried out fol-
lowing the ‘‘front-end” doctrine (16-17). People presenting for vac-
cination were first greeted at the entrance of the site and were
asked to complete a pre-vaccination medical questionnaire listing
any allergies or potential medical conditions that may prevent
them from taking the vaccine and to sign it.

Every person was invited to one of the five lanes of the unit to
get the injection by a health care provider. For the purpose of the
vaccination process, UMDEO was reorganized in 6 separate corri-
dors, five of which were used for the vaccination and the last one
to prepare each dose of vaccine. To do that, two to four health care
providers were present in the 6th compartment, then the doses
were transmitted in batches of ten to each vaccinating health care
provider. Each vaccination was preceded by local antisepsis and
the equipment cleaned after each use (Fig 2).

Vaccinated persons were then asked to wait 10 to 15 min for
monitoring by a first aid worker, then exit secretaries registered
the patients in the national registration database, which represents
the health insurance’s teleservice for tracking and monitoring the
vaccination. They provided each patient their vaccination certifi-
cate. Participants were asked to make an appointment with their
attending physician or a nurse for the second vaccination cam-
paign, between May 9 and May 25.

Finally, before leaving the vaccination area, they were asked to
fill out the study questionnaire. It was explained to them that this
was anonymous and would be used for research purposes.
2.6. Content of the survey questionnaire

The questionnaire was created by the research staff and vali-
dated by the medical coordinator of the operation. It used
closed-ended questions with a global descriptive scale, scored from
1 (extremely unsatisfied /disagree) to 6 (extremely satisfied /
agree). Two different types of questionnaires were proposed: one
for the vaccinated population and the other one for the UMDEO
team. In the professional survey, the five questions were about
the usefulness of the mobile unit in the vaccination operation,
hygiene rules, respect of confidentiality and its accessibility. In
the patient survey, items about the quality of reception and infor-
mation had been added. Each questionnaire began with a demo-
graphic section and ended with a global satisfaction evaluation,
based on a score rated from 0 (totally unsatisfied) to 10 (extremely
satisfied).



Fig. 1. Layout of UMDEO.
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Fig. 2. Vaccination in the mobile decontamination unit UMDEO.
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2.7. Data analysis

All the collected data were entered into Microsoft excel (Micro-
soft Corporation, Redmond, WA, USA) and cross-checked for pres-
ence of any error to maintain its accuracy. Descriptive statistics
were applied to calculate proportions and frequencies as well as
means and standard deviations.
3. Results

3.1. The vaccinated population survey

Among the vaccinated population (n = 1659), 1409 participants
filled out the survey with a response rate of 84.9%. It is of note that
679 people were vaccinated on the first day (10 h of vaccination
campaign) and 980 on the second day. The maximum vaccination
rate in UMDEO was 19.6 people per hour per row, with 5 rows.

Demographic characteristics of participants (vaccinated popula-
tion and UMDEO team) are detailed in Table 1. The mean age of the
respondents was 65.4 ± 11.6 years. The respondents had a near
even split by gender (47% female and 53% male). Five hundred
and fifty (42%) participants lived more than 10 km from the vacci-
nation site.

Concerning the usefulness of UMDEO in the vaccination opera-
tion, 93.2% of patients (n = 1307) strongly agreed that the mobile
unit increased access to vaccination and 91.3% (n = 1281) strongly
believed that it would speed up the vaccination campaign, 1362
(97%) people perceived the vaccination site to be hygienic. 1306
(98.8%) of the respondents considered the mobile unit easily acces-
sible. These results are found in Table 2. The mean global satisfac-
tion with the service was 9.5 +/- 0.8 out of 10, with a result of 9.5
+/�0.03 for men as for female. The satisfaction score for patients
less than 50 years old, between 50 and 74 years old and of 75 years
old and more was respectively 9.7+/�0.7, 9.5+/�0.8 and 9.4+/�0.9.

3.2. The UMDEO team survey

Among the 85 people who made up the UMDEO team, 68 (80%)
answered the questionnaire. The mean age of the teammates were
53.6 ± 12.1 years and 52.9% (n = 36) were women. Sixty-seven
(98.5%) medical and paramedical staff felt that access to vaccina-
tion would be enhanced through the mobile unit (UMDEO) and
65 (95.6%) were convinced that this would speed up the mass vac-
cination campaign. Concerning the organization of the site and the
respect of sanitary measures, 64 (94.4%) respondents found that
the hygiene conditions were adhered to. 10 workers (14.7%) found
the unit uneasily accessible. Finally, 56 (82.4%) of the team felt that
confidentiality was respected for those vaccinated. The average
global satisfaction was 8.8 ± 1.1 out of 10 (Table 3).
Table 1
Demographics characteristics of study participants (vaccinated population and
UMDEO team).

Vaccinated population
n = 1409

UMDEO team
n = 68

Gender, n (%)
Male 744 (53) 32 (47)
Female 658 (47) 36 (53)

Mean Age ± SD 65 ± 11 54 ± 12
Distance km –
(home-vaccination center)
less than1km 68 (5) –
1-5 km 316 (23) –
5-10 km 435 (31) –
10-20 km 385 (27) –
greater than20 km 193 (14) –
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4. Discussion

To our knowledge, this is the first description of a mobile decon-
tamination unit used as a mass vaccination center. This tool ini-
tially planned for decontamination was diverted for a mass
vaccination operation. Its functionalities were not designed for a
vaccination campaign, but with no modifications to the unit itself,
the team was able to vaccinate almost 100 patients per hour in this
versatile unit. The vast majority of study participants (93 %) stated
that the mobile vaccination unit greatly improved access to vacci-
nation. Over the course of 2 days, more than 1400 people were vac-
cinated. Moreover, vaccinations were accessible to all eligible
volunteers without the need to make an appointment.

Mass vaccination campaigns offer vaccinations over time-
limited periods to provide protection rapidly and efficiently to a
maximum numbers of susceptible persons [18], for preventing
emerging outbreaks [19], and for accelerating disease control pro-
grams [20–21]. The advantage of using mobile versatile decontam-
ination units such as UMDEO is that they can be set up in a variety
of locations, both in cities with a large population needing
improved access to vaccinations, and in more remote rural areas
where access to vaccination units may be more limited [22]. These
mobile units make it possible to vaccinate people with disabilities
or reduced mobility safely. In our study, 1306 people found access
to and within the mobile unit easy and convenient.

The global satisfaction rating with the decontamination unit for
vaccinations was 9.5/10 in the vaccinated population. Patients and
caregivers were overall very satisfied with accessibility, hygiene,
and confidentiality in the unit. The majority believed that it can
serve as a vaccination center during this and future mass vaccina-
tion campaigns, enabling rapid mass immunization through a
‘‘front-end vertical flow model”[16–17], while respecting hygiene
and distancing measures and facilitating access for people with
reduced mobility or living in a non-urban environment. The
‘‘front-end” principle that was applied guides the flow gradually
from one stage to another; where registration, questionnaire fill-
ing, vaccination administration and then monitoring are carried
out. This facilitates a constant throughput of patients on an hourly
basis promoting efficiency. This model is largely used in emer-
gency departments to decrease delay in care and improves patient
satisfaction even in cases of crowding [23]. These mobile units
should therefore continue to be deployed in the context of vaccina-
tion campaigns, and can form an integral part of the government’s
planned vaccination strategy.

Furthermore, it should be noted that 86.5% of the staff felt that
the mobile unit would increase access to vaccination and 77.4% felt
that it would accelerate the vaccination campaign. Although there
was room for improvement in hygiene measures, organization,
access and equipment, the idea of a mobile vaccination unit using
this decontamination unit as a test case could be an important
means of encouraging vaccination in this and future pandemics.
5. Conclusion

Toulouse is currently the only city to have used a mobile decon-
tamination unit as a mass vaccination site. However, the success of
this deployment could be used as a basis for the use of other
mobile units to increase vaccination accessibility and reach the
government’s planned targets. The majority of the patients vacci-
nated as well as the team participating in the survey were satisfied
with the usefulness of UMDEO as a vaccination center. Moreover,
as it can be set up quickly and on many different sites, it allows
for the possibility to reach and vaccinate a large and varied
population.



Table 2
Evaluation of the mobile decontamination unit by the vaccinated population.

Questions Strongly
Agree
n (%)

Somewhat
Agree
n (%)

Slightly
Agree
n (%)

Slightly
Disagree
n (%)

Somewhat
Disagree
n (%)

Strongly
Disagree
n (%)

Improved access to vaccination 1307 (93.2) 76 (5.4) 3 (0.2) 1 (0.1) 1 (0.1) 15 (1.1)
Acceleration of the vaccination campaign 1281 (91.3) 103 (7.3) 3 (0.2) 1 (0.1) 15 (1.1) 0
Respect of sanitary measures 109 (78.9) 253 (18) 23 (1.6) 13 (0.9) 4 (0.3) 3 (0.2)
Respect of confidentiality 1142 (86.2) 166 (12.5) 9 (0.7) 0 4 (0.3) 3 (0.3)
Facility of access 1142 (86.5) 163 (12.3) 8 (0.6) 1 (0.1) 2 (0.2) 4 (0.3)
Satisfaction of the reception 1238 (93.8) 69 (5.2) 6 (0.5) 0 1 (0.1) 6 (0.5)
Quality of information 1189 (90.1) 110 (8.3) 10 (0.8) 0 6 (0.4) 5 (0.4)

Results are expressed as frequence and percentage.

Table 3
Evaluation of the mobile decontamination unit by the UMDEO staff.

Questions Strongly
Agree
n (%)

Somewhat
Agree
n (%)

Slightly
Agree
n (%)

Slightly
Disagree
n (%)

Somewhat
Disagree
n (%)

Strongly
Disagree
n (%)

Improved access to vaccination 55 (80.9) 12 (17.7) 1 (1.5) 0 0 0
Acceleration of the vaccination campaign 53 (77.9) 12 (17.7) 3 (4.4) 0 0 0
Respect of sanitary measures 36 (52.9) 28 (41.5) 2 (2,9) 1 (1.5) 1 (1.5) 0
Respect of confidentiality 28 (41.2) 28 (41.5) 8 (11.8) 3 (4.4) 0 1 (1.5)
Facility of access 30 (44.1) 24 (35.3) 10 (14.7) 1 (1.5) 2 (2.9) 1 (1.5)

Results are expressed as frequence and percentage.
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