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ABSTRACT

Background:  Recently,  developed  vaccination
vehicles were repurposed and deployed for coronavirus
disease  2019  (COVID-19)  vaccination  in  China.  We
described  the  vehicles  and  reported  an  evaluation  of
vaccination  throughput  of  these  vehicles  for
COVID-19 vaccination in China.

Methods:  We  obtained  daily  reports  of
COVID-19  vaccine  doses  administered  in  vehicles  in
Hubei  Province  between  March  16  and  29  of  2021.
We determined the rate  of  COVID-19 vaccines  given
and  evaluated  the  applicability  of  vaccination  vehicles
for COVID-19 vaccination.

Results:  Vehicles  with  2  vaccination  stations  are
suitable  for  several  real-world  scenarios.  Vehicles
administered  an  average  of  72  COVID-19  vaccine
doses  per  hour,  with  an  upper  limit  of  145  doses  per
hour.

Conclusion:  Vaccination  vehicles  can  save  human
and  financial  resources  and  provide  high  quality,
effective,  convenient,  and  rapid  on-site  vaccination
services;  they  can  increase  the  pace  of  COVID-19
vaccination. 

INTRODUCTION

The  global  coronavirus  disease  2019  (COVID-19)
pandemic  continues  to  be  severe.  Some  of  the
emerging  severe  acute  respiratory  syndrome
coronavirus 2 (SARS-CoV-2) variants of concern have
shown increased transmissibility,  challenging epidemic
control  and  adding  urgency  to  the  deployment  of
COVID-19  vaccines.  To  rapidly  build  an  immune
barrier  against  SARS-CoV-2,  many  countries,
including  France  (1),  England  (2),  the  United
States (3), India (4), and China (5), are increasing the
number  of  vaccination  sites  and  building  COVID-19
vaccination  centers.  However,  building  new
vaccination  centers  is  expensive  and  takes  time.  In
China,  in  addition  to  using  temporary  vaccination
clinics,  specialized  vaccination  vehicles  are  being  used

to  accelerate  vaccination  in  communities,  colleges,
marketplaces, and companies.

China  CDC  proposed  the  development  of
vaccination  vehicles  in  2018.  After  completion  of  the
design, production began in 2019, and in April  2020,
the  first  vaccination  vehicle  was  formally  approved.
The  vehicles  were  developed  to  improve  convenience,
accessibility,  and  equity  of  access  to  vaccination
services  and  promote  timely  information  reporting
from  remote  mountainous  areas,  settings  that  serve
migrant  children,  and  areas  experiencing  natural
disasters.

In September 2020, an evaluation was conducted in
8 villages in Henan Province to assess the usefulness of
vaccination  vehicles  for  routine  immunization  of
children  in  rural  areas.  The  evaluation  included
questionnaire-based  surveys  for  vaccination  managers,
staff,  and  parents,  which  measured  their  satisfaction
with the vehicles. The evaluation showed that although
some  design  features  of  the  vehicles  needed  to  be
improved, such as the length of vaccination desks and
the  location  of  the  refrigerator,  the  vehicle  was  well
received by managers, staff, and parents and was useful
for  providing  routine  immunization  services  to  rural
children  (6).  A  similar  evaluation  was  conducted  in
Shandong  Province  in  September  and  November  of
2020 that showed that most adults were satisfied with
the  vaccination  vehicle  and  thought  it  was  very
convenient (7).

As  a  result  of  the  evaluations,  the  vehicles  were
improved  by  resizing  vaccination  desks  and  relocating
the  cold  chain  refrigerator.  During  the  evaluations,
several  vaccination vehicles  were  beginning to be used
for  COVID-19  vaccination,  including  in  settings  that
included  government  facilities,  CDCs,  harbors,
prisons,  and  businesses  in  the  provincial-level
administrative  divisions  (PLADs)  of  Shandong,
Shaanxi, Ningxia, and Xinjiang (8).

We  conducted  an  evaluation  of  the  vaccination
vehicles for COVID-19 vaccination in several of these
settings and report results of our evaluation. 
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METHODS
 

Vaccination Vehicle Description
Vaccination  vehicles  are  specialized  vehicles

equipped for storing, handling, administering vaccines,
and treating immediate adverse reactions (e.g.,  allergic
shock)  following  vaccination;  they  can  be  used  for
program and non-program vaccines. The vehicles have
information  systems  that  provide  end-to-end  data
management. The information systems manage patient
flow  and  support  pre-inspection  and  registration  of
vaccinees,  electronic  notification,  vaccine  barcode-
scanning,  recipient  verification  and  confirmation,
record of vaccine type, voucher-printing, and record of
adverse reaction treatment (9).

The  vehicles  are  9.0  meters  long,  2.5  meters  wide,
3.7 meters high, and have 2 doors. They are decorated
with  green  cartoon  patterns  and  a  tagline  that
highlights  the  National  Immunization  Program.  A
television  and  display  screen  are  installed  on  the
outside  of  the  vehicle  to  show educational  videos  and
to announce next persons to be served. The top of the
vehicle  is  equipped  with  a  collapsible  6  meters  by  2.5
meters  awning  to  shelter  people  from  rain  and  sun.
Vehicles  are  also  equipped  with  solar  panels  that
generate  electricity  for  cold  chain  and  vaccination
refrigerators (Figure 1).

The  vehicle’s  interior  is  two  meters  high  with  a
registration area, two vaccination stations, a cold chain
section,  and  an  adverse  reaction  treatment  area.  The
registration area  is  near  the  front  door  and has  a  desk
with an electronic screen. A comfortable waiting bench
with  room  for  three  people  is  attached  to  the
registration  desk.  The  cold  chain  area  is  located  near
the  second  door;  the  solar  powered  refrigerator  is

secured to the floor, which has a capacity of 100 liters
and  can  maintain  a  temperature  of  2  °C−8  °C  for  7
days  without  external  electrical  power.  The  two
vaccination  stations  are  opposite  the  second  door  and
the cold chain area;  each has a vaccination desk and a
countertop  refrigerator.  Countertop  refrigerators  store
200  vaccine  vials  or  syringes  in  8  drawers  that  open
automatically  via  computer  control  and  relay  vaccine
data  to  the  data  management  system.  The refrigerator
displays  vaccine  storage  temperature  in  real  time  and
sends  alarms  for  temperature  excursions.  The  stations
are  equipped  with  printers,  a  medical  waste  disposal
box,  and a  display  screen for  vaccination information.
The adverse reaction treatment area is near the back of
the  vehicle  and  is  equipped  with  a  bed,  an  oxygen
cylinder,  a  first-aid  kit,  and  a  privacy  curtain.  Each
vehicle  has  an  air  conditioner,  ultraviolet  disinfection
lamps, cameras, and a 5G network for connectivity. All
devices can be controlled by speech (Figure 2). 

Vehicles in Use
Vaccination  vehicles  are  used  by  immunization

clinics to conduct onsite vaccination in their respective
jurisdictions. Vehicles are parked in accessible locations
and  vaccination  workers  from an  immunization  clinic
can  rapidly  start  providing  services.  People  seeking
vaccination scan a Quick Response (QR) code to get a
wait-list  number.  All  vaccination  data  are  recorded  in
the  Immunization  Information  System  of  the  local
immunization  clinic  and  are  submitted  to  the
Immunization  Information  System  of  the  provincial
CDC  and  relayed  to  the  National  Immunization
Information System of China CDC — all in near real
time.  After  vaccination,  there  is  a  required  30-minute
observation  period  outside  of  the  vehicle,  after  which

 

FIGURE 1. The exterior of a vaccination vehicle.
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time the vaccinated person can leave. 

Data Collection and Analysis
In  March  2021,  Wuhan  City  of  Hubei  Province

rented  several  vaccination  vehicles  to  offer  free
COVID-19 vaccines in colleges, governments, prisons,
businesses,  and  communities  (10).  We  obtained  daily
reports  of  COVID-19  vaccination  in  vaccination
vehicles  in  Hubei  from  March  16  to  29  of  2021;  we
used  Microsoft  Excel  (version  2019,  MS,  Redmond,
USA) to calculate the rate of vaccination. 

RESULTS

During  the  study  period,  district  CDCs  and
immunization  clinics  in  Hubei  Province  rented  4
vaccination  vehicles  to  provide  vaccination  services  to
adults  in  companies,  hospitals,  colleges,  gymnasia,
hotels,  residential  districts,  public  squares,  and  scenic
spots.  Staff  in  the  vehicles  administered  23,000  doses
of  COVID-19  vaccine;  no  serious  adverse  events
occurred. Vehicle-1 was used for 8 days and had a daily
average vaccination rate  that  ranged from 30 doses  an
hour to 133 doses an hour; Vehicle-2 was used 11 days
(28 to 117 doses per hour); Vehicle-3 was used 11 days

(19 to 114 doses per hour); and Vehicle 4 was used for
10  days  (31  to  145  doses  per  hour)  (Figure 3).  The
daily average vaccination rate across all vehicles was 72
doses  per  hour  per  vehicle,  with  a  maximum  of  145
doses per hour. 

DISCUSSION

Our evaluation showed that one vaccination vehicle
can provide up to 145 doses of COVID-19 vaccine in
an hour. If this rate was sustained throughout the day,
a single vehicle could potentially vaccinate up to 1,160
people  in  an  eight-hour  day.  Based  on  this  maximal
throughput,  the  vehicles  could  be  utilized  more.
Integrating  the  vehicles  as  outreach  from
immunization  clinics  and  programs  can  promote
progress on COVID-19 vaccination.

Vaccination  vehicles  represent  a  new  service  mode
that  complements  fixed  vaccination  clinics.  It  can
vaccinate  in  accordance  with  the  Basic  Functional
Standards  for  Digital  Vaccination  Clinics,  the
Vaccination  Work  Specification,  and  the  Vaccine
Administration Law of the People’s Republic of China.
Vaccination  vehicles  are  in  mass  production  for
deployment  in  China.  Through  early  June  of  2021,

 

Cold chain refrigerator

Air disinfector

Waiting area

Surveillance camera

Ultraviolet disinfection lamp

Big data display screen

Countertop refrigerator

Pre-inspection & registration desk

Vaccination deskAdverse reaction treatment area

FIGURE 2. Design and layout of the vaccination vehicles.
Note:  The  vehicles  have  an  air  filtration  unit  and  an  ultraviolet  disinfection  lamp  to  keep  the  air  clean.  A  display  screen
shows the vehicle’s operating condition in real time. When an individual’s turn for vaccination arrives, they enter one door,
are registered and vaccinated,  and they exit  through the second door.  In  case of  an adverse reaction,  treatments can be
provided in the vehicle while waiting for an ambulance.
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140  vaccination  vehicles  were  distributed  around  21
PLADs  and  have  collectively  administrated  1  million
doses of the COVID-19 vaccine. The Basic Guideline
of the Function for Vaccination Vehicle was published
in  June  2021  (9)  to  ensure  standardized  production
and use of the vehicles.

Vaccination  vehicles  improve  convenience  and
timeliness  of  COVID-19  vaccination.  They  can  be
used  in  a  variety  of  settings,  including  companies,
markets,  communities,  and  schools.  For  example,  by
bringing  vaccinations  to  companies,  people  only  need
to step outside of the workplace and can quickly return
to  work  after  the  30  minutes  observation  period.  By
not  having  enclosed  waiting  rooms,  vaccination
vehicles  may  reduce  the  risk  of  respiratory  infection.
Onsite  vaccination,  with  its  greater  convenience,  may
improve  people’s  enthusiasm  for  vaccination  and
facilitate the vaccination effort.

Vaccination  vehicles  improve  equity  of  access  to
COVID-19  vaccines  and  support  timely  data
reporting.  The  new  design  and  equipment  are  more
advanced  than  many  immunization  clinics.  Real-time
data  transmission  and  sharing  allows  every  level  of
CDC to monitor progress in COVID-19 vaccination.

This  study  was  subject  to  at  least  two  limitations.
First,  the  evaluation  was  conducted  over  a  short  time
and  the  use  of  vaccination  vehicles  was  still  in  their

initial  stages;  further  evaluation  is  warranted.  Second,
we  only  evaluated  the  rate  of  vaccination  in  the
vehicles;  a  more  comprehensive  evaluation  should  be
conducted.

Vaccination  vehicles  can  save  labor,  material,  and
cost,  while  providing  effective  and  equitable  access  to
high  quality  immunization  services  in  a  variety  of
settings  suitable  for  different  populations  and
geographical  conditions.  Vaccination  vehicles  are
important  assets  for  COVID-19 vaccination in  China
and  are  contributing  to  the  massive  vaccination
campaign in  China.  Other  countries  may want  to  use
such vehicles in their COVID-19 campaigns. 
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FIGURE 3. COVID-19  vaccine  doses  administered  per  day  in  vaccination  vehicles  1–4,  Hubei  Province,  March  16  to  29,
2021.
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