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Abstract
Vaccine hesitancy is an obstacle to achieving high vaccination rates for COVID-19. Current knowledge on vaccine uptake 
is mostly based on hypothetical intention to vaccinate surveys. We compared intention to vaccinate and real-world vaccine 
uptake among 511 soldiers in a military unit during an unrestricted, on-site COVID-19 vaccine rollout. Soldiers were offered 
group lectures, on-site consultations and primary care office visits, discussing concerns on vaccination with a primary care 
physician. Overall, 359 (70.3%) soldiers participated in the group lectures, 33 (6.5%) in on-site consultations and 19 (3.7%) 
attended primary care visits. Overall, 459 (89.8%) of 511 soldiers vaccinated for COVID-19. Of the 90 soldiers initially 
refusing, 38 (42.2%) had agreed to receive a vaccine. On-site COVID-19 vaccine rollout joined with primary care commu-
nication interventions may maximize vaccine uptake within a young-adult community. Future studies should evaluate the 
effectiveness of these efforts across different populations in a controlled and comparative manner.
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Introduction

Widespread public acceptance and uptake of COVID-19 
vaccinations is vital to reducing disease burden, both world-
wide and on a community level. With authorized vaccines 
becoming more available, public willingness to vaccinate 
stands as a key obstacle to achieving a high vaccination rate 
[1, 2]. While national and regional approaches to increase 
vaccine acceptance are essential, primary care physicians 
are destined to play a major role in engaging and informing 

their communities with the aim of gaining public trust and 
uptake of the COVID-19 vaccines [3, 4].

The large-majority of data concerning COVID-19 vac-
cine uptake has been aggregated from hypothetical vaccine 
uptake surveys [3, 5, 6] and while rollout of vaccines has 
begun worldwide, data on vaccine uptake among different 
populations remains limited. The initial rollout of COVID-
19 vaccines in Israel was characterized by a relatively high 
vaccine uptake and efficiency in vaccine administration. 
However, despite incentivizing measures such as the vaccine 
passport utilized in Israel [7], hesitancy remains a concern 
with only 62.4% of the Israeli population being vaccinated as 
of April 30, 2021 (Fig. 1) [8]. Vaccine hesitancy seems to be 
more prevalent in the young adult population, as this popula-
tion may attribute a lesser risk to COVID-19 [9]. In January 
2021, the Israel Defense Forces (IDF) began on-site vaccine 
rollout within certain units, aiming to vaccinate the entire 
soldier population in these units, without prespecified prior-
itization or limit of vaccine doses. Considering the concerns 
on vaccine acceptance in the young adult military popula-
tion, we implemented a multi-layered primary care interven-
tion within an IDF unit, with the aim of addressing soldiers’ 
specific concerns regarding COVID-19 vaccination.

The goal of this study was to assess real-world vaccine 
uptake in a closed setting with high access to COVID-19 
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vaccines, joined with primary care communication efforts 
including group lectures, on-site consultations and primary 
care office visits. We therefore present data on the dynam-
ics of intention to vaccinate versus real-world COVID-19 
vaccination and discuss the potential impacts of a highly 
accessible vaccine rollout on vaccination in this closed sol-
dier community.

Materials and Methods

This study was conducted as part of a concerted effort to 
increase vaccination rates within IDF units receiving an 
allotment of the Pfizer-BioNTech BNT162b2 COVID-19 
vaccine [10]. We previously conducted an anonymous online 
survey during December, 2020, within the same IDF unit, 
indicating that 62.6% of 318 survey respondents intended to 
vaccinate, had one become available, with the rest specifying 
reasons for hesitancy or concerns regarding a COVID-19 
vaccine [9]. The main causes for concern identified in the 
survey included the safety profile of the mRNA vaccines, 
rapid development and efficacy.

On December 30, 2020, the unit was included within the 
IDF’s mass vaccination program, allotting it a precise num-
ber of BNT162b2 vaccine doses to satisfy the entire demand 
within the unit. In accordance with this policy, we collected 
data on intention to vaccinate between December 30 and 31, 

2020, prior to vaccine arrival. Calls regarding vaccine inten-
tion were made by the unit’s secretary and human resources 
staff without direct involvement of medical staff. The sole 
intention of these calls was to collect accurate data on intent 
to vaccinate for purposes of vaccine site logistic arrange-
ments and no informative efforts were made at this juncture. 
We then implemented several primary care interventions so 
as to better inform soldiers regarding the COVID-19 vac-
cine (Fig. 1).

Study Population and Setting

The study population consisted of all soldiers serving in an 
IDF unit prior to vaccine rollout. Soldiers who had previ-
ously tested positive or had a contraindication for vaccina-
tion were excluded from our analysis. For all others, vaccina-
tion was entirely voluntary and freely available, without any 
associated reward or material benefits.

Vaccine Administration

Soldiers agreeing to vaccinate were exclusively adminis-
tered the Pfizer-BioNTech BNT162b2 mRNA COVID-19 
vaccine. The large-majority of soldiers in this study were 
vaccinated in a COVID-19 vaccination site constructed 

Fig. 1  Percent of population vaccinated for COVID-19 among soldiers in an IDF unit and the entire Israeli population. Data on vaccination in 
Israel accessed from Our World in Data [8]
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on the premises of the unit’s base, ensuring close proxim-
ity and maximum availability. The vaccination site oper-
ated daily during two different sessions, the first between 
January 3 and 7, 2021 and the second between January 
24 and 28, 2021 with the aim of allowing for both doses 
to be received without need for travel or arrangement by 
the unit’s soldiers. A small proportion of soldiers (n = 49, 
9.5%), unable to complete the two-dose regimen at this 
vaccination site were referred to other vaccine sites. Doses 
were administered 21 days apart except in rare cases of 
soldiers on combat missions or self-quarantine due to 
close contact exposure.

Primary Care Interventions

We used three communication approaches to inform sol-
diers and potentially increase COVID-19 vaccine uptake:

(1) Frontal group lectures Each platoon in the unit attended 
a non-mandatory 45-min frontal lecture given by the 
unit’s primary care physician. The lecture was admin-
istered immediately after collection of data on intention 
to vaccinate for each platoon. The lecture presented 
the Phase III trial data of the BNT162b2 vaccine [10] 
including efficacy, study population, side effects and 
limitations. Specific slides addressed the concerns 
inferred in the initial survey administered to soldiers 
prior to vaccine availability [9], particularly the vac-
cine’s development, safety profile and long-term side 
effects of previously authorized vaccines. Each session 
also included a discussion on currently circulating dis-
information, potential benefits of a “vaccine passport”, 
and a 15-min Q&A session.

(2) On-site Consultation Soldiers refusing to or unsure 
regarding vaccination upon initial questioning were 
encouraged by their commanders to arrive for physi-
cian consultation at the vaccination site during their 
respective platoon’s time-slot. Soldiers who intended 
to receive a vaccine but had specific concerns were 
also allowed to privately consult the unit’s primary care 
physician who remained on-site throughout the site’s 
operating times.

(3) Primary care office visits Soldiers who refused vac-
cination following the initial rollout of the first dose 
between January 3 and 7, 2021, were contacted to set 
voluntary appointments for clinic visits to discuss their 
specific concerns on vaccination in a confidential and 
discrete manner. All visits were conducted by the unit’s 
primary care physician, and addressed soldiers concern 
using the current data on the global vaccine rollout 
and the currently published literature concerning the 
COVID-19 mRNA vaccines.

Data Collection and Measurements

Demographics of the study population including sex and 
age were collected from the IDF’s electronic health record 
(EHR)—CPR®. Data on intention to vaccinate were col-
lected via phone calls made to all soldiers in the unit on 
December 30–31, 2020, with the aim of issuing vaccine sup-
ply demands and identifying soldiers whom were unsure or 
refused to vaccinate. We collected data on attendance of the 
frontal lecture sessions and other aforementioned interven-
tions. Real-world vaccination data was recorded between 
January 1 and February 18, 2021 by means of on-site regis-
tration or extracted from the EHR for soldiers vaccinated at 
remote sites. The data were recorded and anonymized prior 
to undergoing statistical analysis.

Statistical Analysis

The demographic characteristics of the study population are 
presented as means and standard deviations for continuous 
variables and frequencies for categorical variables. Student’s 
t-test and Fisher’s exact test of independence were used to 
compare differences in continuous and categorical variables, 
respectively. We calculated a Kaplan‐Meier curve to deduce 
the cumulative vaccination rates during the study’s time-
frame. Statistical significance was defined as a p < 0.05 for 
all tests. SPSS 25.0 software (Chicago, Illinois) was used 
for all data analyses.

Results

Demographics

A total of 511 soldiers were included in the study, 325 
(63.6%) males, 186 (36.4%) females with a mean age of 
21.5 years (± 3.6). 293 soldiers (57.3%) were from combat 
platoons and 186 (42.75%) were from non-combat platoons 
(Table 1).

Intent to Vaccinate

Upon initial telephone questioning 397 (77.7%) soldiers 
stated they intend to vaccinate, 90 (17.6%) replied that 
they do not intend to vaccinate and 24 (4.7%) were unsure 
(Table 1).

Participation in Primary Care Interventions

Of the 511 soldiers included in the study, 359 (70.3%) 
attended a group lecture, 33 (6.5%) arrived for on-site phy-
sician consultation and 19 (3.7%) attended primary care 
clinic visits. Of the 90 soldiers who stated upon questioning 
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that they do not intent to receive a COVID-19 vaccine, 54 
(60.0%) attended the group lectures, 28 (31.1%) arrived for 
on-site consultation and 15 (16.7%) attended primary care 
visits to discuss their motives and concerns for vaccination 
(Table 1).

Vaccination Rates

Between January 3, and February 18, 2021, 459 (89.8%) 
soldiers in the study population had been inoculated with 
the Pfizer-BioNTech COVID-19 vaccine. 454 (88.8%) of 
soldiers had received both doses of the vaccine at the time 
of statistical analysis (Fig. 1).

Changes in Vaccine Uptake

All 421 soldiers who upon initial questioning were either 
intending to receive a vaccine or were unsure, accepted and 
received a vaccine. Of the 90 soldiers who did not intend to 

receive a vaccine, 38 (42.2%) decided to receive a vaccine. 
18 (47.4%) of the 28 soldiers not intending to vaccinate and 
arriving for on-site physician consultation proceeded to vac-
cinate (p = 0.004). We did not find statistically significant 
differences in vaccination rates among soldiers intending not 
to vaccinate, which attended group lectures or office visits 
(Table 2).

Discussion

To the best of our knowledge, this is the first study examin-
ing real-world uptake of a COVID-19 vaccine in a setting 
of unrestricted availability within a community, culminating 
in a vaccination rate of 89.8% in the military unit studied. 
Currently published data on COVID-19 vaccine uptake is 
predominantly based on hypothetical surveys of different 
populations, prior to vaccine emergency use authorization 
and availability [3, 6, 11–14]. While large-scale strategies to 

Table 1  Demographic 
characteristics of the study 
population stratified according 
to vaccination status

*p < 0.05
a p values acquired from Student’s t-test or Fisher’s exact tests

Characteristics COVID-19 vaccination status

Vaccinated (N = 459) Unvaccinated (N = 52) Total (N = 511) p-valuea

Age—mean (± SD), years
21.5 (± 3.6) 20.8 (± 1.9) 21.5 (± 3.5) 0.113

Sex—N (%)
 Male 294 (64.1%) 31 (59.6%) 325 (63.6%) 0.313
 Female 165 (35.9%) 21 (40.4%) 186 (36.4%)

Intention to vaccinate—N (%)
 Yes 397 (86.5%) 0 (0.0%) 397 (77.7%)  < 0.001*

 No 38 (8.3%) 52 (100.0%) 90 (17.6%)
 Unsure 24 (5.2%) 0 (0.0%) 24 (4.7%)

Attendance of interventions—N (%)
 Group lecture 331 (72.1%) 28 (53.8%) 359 (70.3%) –
 On-site consultation 23 (5.0%) 10 (19.2%) 33 (6.5%)
 Office-visit 9 (2.0%) 10 (19.2%) 19 (3.7%)

Platoon—N (%)
 Combat 282 (61.4%) 11 (21.2%) 293 (57.3%)  < 0.001*
 Non-combat 177 (38.6%) 41 (78.8%) 186 (42.7%)

Table 2  Attendance of 
interventions among soldiers 
not intending to vaccinate upon 
initial questioning, stratified 
according to vaccination status

*p < 0.05
a p values acquired from Fisher’s exact tests

COVID-19 Vaccination Status

Vaccinated (N = 38) Unvaccinated (N = 52) Total (N = 90) p-valuea

Attendance of interventions among initially refusing soldiers—N (%)
 Group lecture 26 (68.4%) 28 (53.8%) 54 (60.0%) 0.119
 On-site consultation 18 (47.4%) 10 (19.2%) 28 (31.1%) 0.004*

 Office-visit 5 (13.2%) 10 (19.2%) 15 (16.7%) 0.320
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improve COVID-19 vaccine uptake have been discussed [4, 
6, 15], the value of informing individuals and groups at the 
community level cannot be understated [6]. Engagement of 
primary care physicians with their communities may allevi-
ate concerns and reluctance for receiving a vaccine.

With the herd-immunity threshold for COVID-19 being 
estimated between 65 and 70% of a given population 
[16–18], public acceptance of a vaccine may stand as a sig-
nificant hurdle to achieving this goal. In previous published 
surveys, the intent to vaccinate ranged between 34.8 and 
85.8% [6, 11–14, 19, 20], indicating that even upon unre-
stricted availability, achieving the herd immunity threshold 
via vaccination may be difficult. Burgress et al. [4] discussed 
different strategies to engage with communities on the topic 
of COVID-19 vaccine acceptance, calling for an active 
response from community leaders and healthcare workers. 
Policy makers should strive to provide physicians and other 
medical care providers with tools for community education, 
both online and in-person.

The communication efforts discussed in this study aimed 
to specifically target and dispel concerns which were iden-
tified in an anonymous survey within the same population 
prior to vaccine rollout. Researchers administering similar 
surveys have found that patients share comparable concerns 
regarding the safety profile, currently recognized and unfore-
seen side effects and the development and approval process 
of COVID-19 vaccines [3, 6, 11, 13, 14, 19]. The multi-lay-
ered approach implemented here, beginning with group ses-
sions and culminating with primary care office visits, offers 
a community-based strategy to maximizing vaccine accept-
ance. The sequential approach of the interventions allowed 
for soldiers to initially discuss their concerns in groups com-
posed of their platoon companions and later on in a more 
discrete and private manner whether on-site or in the clinic. 
Soldiers committed on vaccinating were also encouraged to 
attend the group sessions, aiming to boost positive attitudes 
and discussion on the vaccine within each platoon.

As of February 20, 2021, the overall vaccination rate 
within the unit was 89.8%. We observed changes in soldier’s 
willingness to receive a vaccine, with universal acceptance 
among soldiers initially unsure regarding the vaccine and a 
42.2% acceptance rate among those initially refusing to vac-
cinate. Vaccine hesitancy is often complex and varies greatly 
across populations and different vaccines [21]. Strategies to 
improve public acceptance have been thoroughly discussed 
in the literature, but evaluating their effectiveness remains 
a great challenge [22]. The role of the primary care phy-
sician in addressing vaccine hesitancy has been discussed 
before, and presents some significant challenges including 
office time-constraints and feelings of frustration or mistrust 
between vaccine-hesitant families and physicians [2, 22, 23].

The limitations of this study must be emphasized, 
including the relatively small sample size and setting in a 

homogenous military unit with great access to COVID-19 
vaccination and primary care interventions. Importantly, 
we cannot attribute causality of the voluntary interven-
tions applied to any of the changes in vaccine acceptance. 
Soldiers’ informed-decisions may have been swayed and 
influenced by an array of other factors such as social-
media, public-outreach efforts, popular media, and atti-
tudes within soldiers’ families and home communities. 
Additionally, soldiers attending any of the interventions 
may have been more apt to vaccinate regardless.

However, our study highlights the potential value of 
vaccine accessibility within a young adult community in 
a and offers several primary care strategies to address vac-
cine hesitancy. The findings and methodology in this study 
may be applied to other young adult communities such 
as higher education campuses, high-schools and military 
settings. Future studies should evaluate the effectiveness 
of such community interventions in a controlled manner 
across health networks and on the regional or national 
levels.

Conclusions

This study suggests that highly accessible vaccine sites and 
engagement of primary care physicians with their commu-
nities may aid patients in making informed decisions on 
uptake of COVID-19 vaccines, potentially increasing vac-
cination rates within their community.
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