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WHY DO UK MILITARY PERSONNEL REFUSE THE

ANTHRAX VACCINATION?

Dominic Murphy, Theresa Marteau, Matthew Hotopf, Roberto J. Rona, and Simon Wessely

The purpose of this study was to understand the reasons why some UK military personnel refused the anthrax vaccination.

Data were collected from 5,302 members of the UK Armed Forces who had been deployed to Iraq since 2003 and had

been offered the anthrax vaccination. As part of a larger questionnaire, information was collected on acceptance or refusal

of the vaccination. Twenty-eight percent of participants refused the anthrax vaccination; of these 51% indicated that they

refused vaccination because of concern that it was being offered voluntarily. Reasons differed between those deployed dur-

ing the war-fighting phase in Iraq, who were concerned about being supplied with insufficient or unclear information

(75% vs. 66%), and those involved on subsequent deployments, who felt that there was no longer a risk that biological

weapons would be used against them (61% vs. 43%). Thus, refusal rates were related to perception of the threat. In addi-

tion, our results indicated the importance of providing individuals with relevant information to aid them in making deci-

sions to receive the anthrax vaccination or not. The findings provide evidence that for some people, the policy to increase

confidence in the anthrax vaccination program may have led to a decrease in levels of trust.
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DURING PREPARATIONS FOR THE 2003 invasion of Iraq,
the UK Armed Forces regarded the threat from chem-

ical and biological weapons as serious, so achieving broad
protective coverage against the threat of anthrax was a pri-
ority for the UK Armed Forces.

In the aftermath of the 1991 Gulf War, reports of ill
health among service personnel who had taken part in the
conflict began to emerge on both sides of the Atlantic. Soon
veterans’ accounts and media stories focused on the anthrax
vaccination as a possible source of ill health. Systematic re-
search on the health of Gulf War veterans found modest as-
sociations between receipt of the anthrax vaccination and
reporting of physical symptoms.1,2 However, associations
have not been replicated in other cohorts of UK, U.S., and

Canadian service personnel that were not limited to Gulf
war veterans.3-6

In the preparation for the 2003 Iraq war, the UK Armed
Forces took the decision to immunize its troops against at-
tack from weapons-grade anthrax. Although anthrax vacci-
nation had previously been voluntary and given under im-
plied consent, from 2002 onwards it was further supported
by a program of video and written information, known as
the Voluntary Immunisation Programme (VIP). After re-
ceiving this information, personnel were given a “cooling
off” period before being offered the vaccination, after
which they were asked to sign a consent form. The aim of
this program was to restore confidence in the anthrax vacci-
nation and ensure a high level of coverage.
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The information provided as part of the VIP program
made clear to service personnel the dangers of anthrax when it
is used as a biological weapon. It described the threat posed by
biological weapons as very real and said that the vaccination
was safe and free from serious side effects. Service personnel
were told that minor side effects, such as a sore arm or flulike
symptoms, were common but not serious. Also, the informa-
tion stated that the vaccination was different from the one ad-
ministered to American troops. The information strongly ad-
vised service personnel to receive the vaccination but made
clear that if they refused the vaccination they would not face
any disciplinary actions.

In an earlier article, we explored the concerns that UK
service personnel had about the anthrax vaccination.7 Com-
mon concerns were related to the anthrax vaccination’s be-
ing associated with the ill health observed in Gulf War vet-
erans, problems related to fertility, and the possibility that
the vaccination would not adequately protect against bio-
logical anthrax weapons. These issues were not addressed
by the information provided to service personnel.

The principal concern was a lack of trust. Service personnel
distrusted the new policy and, in particular, the fact that the
anthrax vaccination was administered differently from other
routine vaccinations, with a specific information consent pro-
cedure. The vaccination policy of the UK Armed Forces is to
ensure high coverage of all vaccinations offered to provide pro-
tection against diseases for service personnel while they are on
deployment. All vaccinations are offered voluntarily. The ma-
jority of vaccinations (including tetanus, typhoid, and hepati-
tis A) are offered routinely each year, with boosters where ap-
propriate. The anthrax vaccination was treated differently, as it
was only offered to those personnel who were about to deploy
to areas deemed to be at risk. This may have increased anxiety
about the vaccination, a situation reported by the media.8,9

We recently published evidence to show that there has
not been an adverse health effect among UK service person-
nel who received the anthrax vaccination before their de-
ployments to Iraq since 2003.10 However, in the build-up
to the 2003 Iraq war, the legacy of the ill health observed in
Gulf War veterans and the vaccination being implicated
may have led many to be suspicious of the health conse-
quences of the vaccination.

When a policy decision is taken to launch any vaccina-
tion program, it is always desirable that uptake is as high as
possible, and so understanding reasons for refusal will al-
ways be useful information for policymakers. Although an-
thrax protection has largely been an issue for specific occu-
pational groups (eg, armed forces, tanners of leather and
hides), the 2001 anthrax attacks in the U.S. showed that
there are circumstances in which more widespread popula-
tion protection against anthrax or other biological weapons
might become necessary. Indeed, evidence suggests that of-
fering the anthrax vaccination prior to an attack may be
cost-effective within certain populations.11

We have previously reported data to suggest that individ-
uals can reliably recall whether they received the anthrax
vaccination,10 a finding that has been replicated in the
U.S.12 Therefore, we were confident that individuals would
be able to recall accurately whether they chose to receive the
anthrax vaccination or not. In the same article, we identi-
fied sociodemographic variables associated with refusal to
receive the anthrax vaccination. These included not being
in the Army, being of lower rank, being male, being
younger, or having a regular full-time enlistment status.

In this article we report on the reasons UK military per-
sonnel deployed to Iraq gave for refusing the anthrax vacci-
nation. We compared the reasons for refusing the anthrax
vaccination given by personnel deployed to the 2003 Iraq
war with those given by military personnel involved in sub-
sequent deployments to Iraq.

METHOD

The current study was the first phase of a cohort study of
UK Armed Forces personnel in service at the time of the
Iraq war. Data were collected through detailed question-
naires completed by individuals between June 2004 and
March 2006. The sampling frame was a random sample of
those who deployed to Iraq during the initial war-fighting
phase of the Iraq conflict (named Telic 1 by the UK Armed
Forces) and an equivalent number of those who did not de-
ploy to Iraq at that time; these groups were named Telic
and Era, respectively. The sample was weighted 2:1 to over-
sample reservists in both groups. In practice many of the
groups who were not deployed to the war-fighting phase
may later have been deployed to Iraq during subsequent
operations (named Telic 2, Telic 3, etc). Full details of the
sampling methods, participants, and measures used are re-
ported in an earlier article.13

A total of 10,272 individuals (61%) returned completed
questionnaires. We approached those in the sample at least
3 times to elicit completed questionnaires. Questionnaires
were collected via a postal survey, visits to more than 50
military bases, and further tracing and telephone contacts.
Individuals were advised that their participation was volun-
tary and that their answers were confidential. In a previous
publication, we presented data showing that nonresponse
was largely due to our difficulty in contacting individuals,
with no significant differences between responders and
nonresponders in terms of health and rates of medical
“downgrading” (a measure of medical employment status
used by UK military health professionals).13,14

Questionnaire
The questionnaire contained a section related to partici-
pants’ last major deployment in which we asked a number
of questions about the anthrax vaccination, including ques-
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tions about whether participants had been offered the vac-
cination and whether they had accepted it. If they had not
accepted the vaccination, they were asked to choose from a
list of 9 possible reasons for not doing so. Participants were
asked to rate the amount of influence that the different rea-
sons may have had on their decision to refuse the anthrax
vaccination.

The list of possible reasons for refusing the vaccination was
generated following extensive pilot work interviewing service
personnel about their experiences with the anthrax vaccina-
tion. In addition to the list of options for refusing, there was
an “other reasons” option, where personnel could describe
their reasons for refusing the vaccination. Of those who re-
sponded, 364 individuals filled out other reasons. However,
when these “other reasons for refusing the vaccination” were
analyzed, it was found that the majority (86%) could be
amalgamated with the other specified options. The remain-
ing 14% were mainly responses like “do not like needles.”

We also asked for permission to access vaccination
records.

Analysis
For the purposes of this article, we have restricted our
analyses to participants who had deployed on any Telic op-
eration to Iraq and who had therefore been offered the an-
thrax vaccination as part of their preparations. We report
the overall refusal rates for the anthrax vaccination and how
frequently participants endorsed the different reasons for
vaccination refusal as having had an influence on their deci-
sions. This was repeated, stratifying between whether par-
ticipants had deployed on Telic 1 or had deployed on later
Telic operations to Iraq (on Telic 2 or later). This was done
because the threat level changed dramatically between Telic
1 and later Telic operations.

Logistic regression models were fitted to identify differ-
ences in reasons given for refusal between participants who

had deployed on Telic 1 and those who had deployed on
later Telic operations. Analyses were weighted to take into
account sampling fractions and were adjusted for service
(Naval Services, Army, and RAF), rank (whether an officer
or not), gender, age, medical fitness, enlistment status (reg-
ular or reserve), and number of days that had passed be-
tween individuals’ completing their last deployment and
completing their questionnaire. All analyses were con-
ducted using STATA 9 (Stata Corp, College Station, TX,
USA).

The study received approval from the Ministry of De-
fence personnel research ethics committee MOD(N)PREC
(ref 11-03-219) and King’s College Hospital’s local re-
search ethics committee LREC (ref 150/034).

RESULTS

A total of 10,272 participants provided responses to the
questionnaire: 62.3% were from the Telic group (who de-
ployed on Telic 1), and 56.3% were from the Era group
(who did not deploy on Telic 1 but may have deployed on
later Telic operations). In total 5,302 individuals had de-
ployed to Iraq since 2003 and reported having been offered
the anthrax vaccination as part of their preparation. These
included 4,358 who had deployed on Telic 1 and 944 on
later Telic operations. These 5,302 are therefore the sample
for this article. Of these, 13% were in the naval services (in-
cluding the Royal Marines), 68% in the Army, and 19% in
the Royal Air Force (RAF); 91% of the sample was male,
17% were commissioned officers, and 12% had a reserve
enlistment status. The median age was 32.2 years (in-
terquartile range 26.4-38.2).

Of those who were offered the anthrax vaccine, 1,481
(28%) participants chose not to receive it. The factors they
reported as influencing their decisions to refuse the vaccina-
tion are described in Table 1. The most commonly cited
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Table 1. Rate of Anthrax Vaccination Refusal and Factors Influencing Reasons for Refusal

Factors Influencing Refusal n/N %a

Refused the anthrax vaccination 1,481/5,302 28

Reasons for refusal N � 1,352
Insufficient/unclear information about vaccine 959 72
Concern that it was voluntary 688 51
Concern about side effects 1,184 88
Did not think NBC/CBW attack was risk 684 50
Influence of partner/family 195 15
Influence of colleagues 366 27
Influence from chain of command 171 13
Adverse publicity 688 51
Previous bad experience with vaccine 122 9

aPercentages adjusted to take account of sampling fractions.



reasons for refusing were: concern about side effects (88%),
concern about being supplied with insufficient of unclear
information about the vaccination (72%), concern that the
vaccination was voluntary (51%), adverse publicity (51%),
and not thinking that a nuclear, biological, or chemical at-
tack or a chemical or biological weapon was a risk (50%).

Because of the change in threat level associated with a possi-
ble anthrax attack, we repeated the analyses, stratifying by
whether participants had deployed during Telic 1 (the initial
invasion) or later Telic operations. Table 2 describes differ-
ences in the reasons given for refusing the anthrax vaccination
between personnel deployed on Telic 1 and those deployed on
Telic 2 or later. Individuals deployed on Telic 2 or later were
more likely to refuse the anthrax vaccination (59% vs. 22%).
Significant differences were present in the pattern of reasons
given for refusing the vaccination. Participants deployed on
Telic 1 were more likely to have concerns about the vaccina-
tion being offered voluntarily and concerns about side effects.
When analyses were unadjusted, concern about being supplied
with insufficient information when choosing to receive the
vaccination or not and concerns about adverse publicity were
cited as reasons for refusal of the anthrax vaccination. These 2
reasons became marginally insignificant after adjustment. The
overwhelming reason for refusing the anthrax vaccination for
personnel deployed on Telic 2 or later was that they felt there
was no longer a risk of a nuclear, biological, or chemical attack
or a chemical or biological weapon being used against them.

DISCUSSION

Refusal rates of the anthrax vaccination by UK military per-
sonnel deployed to Iraq were higher than those observed

when the vaccination was offered during the 1991 Gulf
War. More than a quarter of service personnel chose not to
receive the vaccination. The reasons for refusal of the vacci-
nation were different between those personnel who de-
ployed during the war-fighting phase of the Iraq conflict
and those who deployed on later operations. Those who de-
ployed during Telic 1 primarily gave reasons related to the
administration of the anthrax vaccination and were worried
about the 1991 Gulf War legacy that was perceived as link-
ing the vaccination to health problems observed in some
veterans from that conflict.1,2

A different picture emerged for personnel who had de-
ployed on later operations to Iraq. It quickly became appar-
ent that the threat of attack from biological weapons had
been overestimated. This was reflected in our findings: we
observed that personnel no longer felt that an attack from
such weapons was a threat and chose to refuse the anthrax
vaccination for this reason. This was also reflected in our
finding that rates of refusal almost tripled from 22% to
59% between Telic 1 and later operations to Iraq.

The decision to single out the anthrax vaccination by offer-
ing it within a program to promote informed choice was
aimed at improving confidence in the vaccination program
and addressing its legacy following the 1991 Gulf War. The
change in policy from administering the anthrax vaccination
largely with implied consent to offering it on a voluntary basis
within a framework of informed choice reflected similar
changes that have occurred in public health. The medical pro-
fession is under increasing obligation to provide informed
choice to patients when offering medical interventions.15 The
results reported here provide evidence that, for some individ-
uals, the policy that emphasized voluntariness may have para-
doxically led to refusal to accept the vaccination.

WHY DO UK MILITARY PERSONNEL REFUSE THE ANTHRAX VACCINATION?

240 Biosecurity and Bioterrorism: Biodefense Strategy, Practice, and Science

Table 2. Rates of Anthrax Vaccination Refusal between Telic 1 and Later Telic Operations and Comparison of Reasons

Telic 2 Unadjusted Adjusted
Telic 1 or Later Odds Ratio Odds Ratiob

n/N %a n/N %a OR 95% CI OR 95% CI

Refused the anthrax vaccination 927/4,358 22 544/944 59 4.98 4.29-5.80 5.52 4.51-6.76

Reasons for refusalc N � 784 N � 568
Insufficient/unclear information about vaccine 589 75 370 66 0.64 0.51-0.82 0.77 0.55-1.06
Concern that it was voluntary 418 54 270 48 0.79 0.63-0.98 0.73 0.54-0.99
Concern about side effects 700 89 484 85 0.69 0.50-0.97 0.50 0.35-0.76
Did not think NBC/CBW attack was risk 334 43 350 61 2.12 1.70-2.66 2.74 1.99-3.78
Influence of partner/family 115 15 80 14 0.94 0.69-1.28 1.11 0.73-1.68
Influence of colleagues 204 26 162 29 1.12 0.87-1.43 1.15 0.81-1.63
Influence from chain of command 96 12 75 14 1.10 0.85-1.42 1.24 0.85-1.79
Adverse publicity 426 54 262 46 0.73 0.58-0.91 0.86 0.64-1.16
Previous bad experience with vaccine 75 10 47 9 0.89 0.60-1.30 0.97 0.56-1.66

aPercentages adjusted to take account of sampling fractions.
bAdjusted for age, sex, service, rank, fitness, regular/reservist status, and time passed between deployment and completing questionnaire.
cAn odds ratio below 1 indicates that the reason given was more frequently endorsed by Telic 1 personnel than by Telic 2 or later personnel. An odds

ratio over 1 indicates the opposite.



Data were collected with a median of 19 months (in-
terquartile range 15-23 months) after participants had
made their decision to refuse the anthrax vaccination. We
cannot rule out the possibility that some respondents forgot
the reasons they refused the vaccine, but we adjusted in the
analysis for duration in time from deployment to comple-
tion of the questionnaire, which might have confounded
associations between reason for refusal and timing of de-
ployment. We do not think that this is a major considera-
tion. Previous work has suggested that reporting of deploy-
ment-related exposures (including vaccines) may change
over time, but the extent of changes in reporting over time
are smaller than those seen here.16

One limitation of the study is that we did not collect data
about further Telic deployments from personnel deployed
on Telic 1. These data would have shown us if personnel
changed their minds about the vaccination between deploy-
ments. However, the number of service personnel deployed
more than once over the studied period would be small for
helpful analysis because of the deployment policies fol-
lowed by the majority of the Armed Forces, which recom-
mends an 18-month period of nondeployment following
deployment.

Our data show net changes over time in a representative
sample of the British Armed Forces. In addition, while the
majority of the options personnel were given for refusing
the vaccination were unambiguous statements, some may
not have been. For example, “concern that it was volun-
tary” could be interpreted to have more than one meaning.
During pilot interviews the emphasis placed on the vaccine
being voluntary was a commonly cited reason for refusing
or feeling anxious about the vaccination. We have previ-
ously shown that the principal concern that service person-
nel held about the anthrax vaccination was a lack of trust in
the vaccination program.7 We suggest that this concern
about the vaccination being voluntary reflected a general
lack of trust.

The study benefited from a large, randomly selected sam-
ple, including participants from all three services. Partici-
pants were offered the anthrax vaccination under identical
consent procedures and over a period of time when the
threat level posed by biological attack shifted from high to
low. Because we were able in a previous publication to as-
certain that recall of the anthrax vaccination is reliable,10 we
are confident that participants could accurately recall
whether they had received the vaccination or not.

IMPLICATIONS

We now know that there was no serious threat from biolog-
ical attack to troops in Iraq. However, prior to the invasion
of Iraq, the UK Armed Forces rated the threat as high, so it
was decided to immunize service personnel with the an-

thrax vaccine. An anthrax attack is likely to cause a high fa-
tality rate, so ensuring high vaccination coverage was a pri-
ority.17-20

The anthrax vaccination was administered differently
from other routine vaccinations. It was offered within a
program aimed at supporting personnel in making in-
formed choices about whether to accept the vaccination.
During the initial fighting phase of the Iraq war, the rea-
sons personnel gave for refusing to receive the anthrax vac-
cination could be attributed partly to the historical context
of the vaccination following the 1991 Gulf War and partly
to faults with the program. In particular, people criticized
the lack of relevant information they were provided when
making their choices. A similar finding was observed in
U.S. troops; the authors recommended enhanced training
and education to increase understanding about the anthrax
vaccination.21 Providing individuals with correct informa-
tion was vital—hence the VIP program. However, the pro-
vision of such information may have come at a cost, sin-
gling out the vaccine as “special” and thereby reducing
uptake. But we do not know the risk/benefit ratio of the
VIP program, as some personnel might not have accepted
the vaccine without the additional information provided in
the program.

This is an area that could be improved for future vaccina-
tion programs. The content of this information should not
only address the scientific data concerning safety, efficacy,
and side effects, but it also should address other concerns
individuals may have, including the legacy of the 1991 Gulf
War where the anthrax vaccination was linked in the media
to a range of health and fertility problems. It could be of
value, before beginning an anthrax vaccination program, to
canvas opinions via focus groups to identify the concerns of
the target population and then tailor information to address
these directly.

Factors beyond the control of policymakers include the
perceived level of threat. We found that refusal rates almost
tripled after Telic 1, which corresponds with a reduction in
the threat level posed by biological attack. This finding in-
dicates that unless an anthrax attack is perceived as likely,
then the acceptability of the vaccination will be low. The
evidence reviewed in this article supports the policy deci-
sion by the UK Ministry of Defence to change how the an-
thrax vaccination is offered to troops: the anthrax vaccina-
tion is now not offered through a separate program but is
being offered in the same way as other routine vaccinations.

CONCLUSIONS

The historical context of the anthrax vaccination proved
problematic for the UK Armed Forces when offering the
vaccination to its personnel, an experience shared by other
armed forces around the world.8,9 The introduction of a
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voluntary vaccination program may have resulted in de-
creased trust on the part of many UK service personnel.
The policy may have led to increases in the number of indi-
viduals who chose not to receive the anthrax vaccination
during preparations for the 2003 Iraq war. Following the
initial phase of the operation, the proportion of personnel
refusing the anthrax vaccination increased dramatically,
suggesting that when the perceived level of threat posed by
a biological attack is low, the acceptability of a program of
medical countermeasures to protect against the conse-
quences of an attack will also be low.
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