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Abstract

Objective To provide observational statistics on reported violent incidents, deaths and
injuries associated with polio immunization activities in the context of global polio
eradication efforts.

Methods We made a systematic search of registries dedicated to documenting
violence against health workers, as well as online news reports related to targeted attacks
against polio immunization activities.

Findings We identified 362 violent incidents between 1998 and 2024 that reported
359 deaths, 358 non-fatal injuries and 179 kidnappings associated with polio
immunization activities. Incidents included attacks on immunization facilities, workers,
support staff (for example, security and transportation) and/or vaccine recipients, which
also sometimes involved family members of vaccinees or uninvolved bystanders. The
reported incidents occurred in 14 countries. The two countries still endemic for wild
poliovirus transmission as of 2025 accounted for 85% (607/717) of the total deaths and
injuries: Pakistan 69% (497/717) and Afghanistan 15% (110/717). Of the casualties
reported, 47% (404/857) were vaccine delivery personnel, including individuals identified
as volunteers, workers or staff and 28% (236/857) were security personnel. The total
number of violent incidents peaked in 2014 (51 incidents, 64 deaths and 56 injuries),
followed by 2024 (42 incidents, 40 deaths and 63 injuries), which are double the average
of the preceding 5 years.

Conclusion We found substantial human costs associated with the polio
immunization activities conducted to achieve the goal of global polio eradication. Efforts
are needed to find effective solutions to protect individuals on the frontline of polio
immunization activities, particularly in places where the risks are highest.

Introduction
In the mid-1980s, on the heels of the global eradication of smallpox' and with substantial early

gains of the Expanded Programme on Immunization,? some public health leaders increasingly
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viewed polio eradication as all but inevitable®. In a consensus-building effort organized by the
Task Force for Child Survival, which included 60 global health leaders, polio eradication topped
the list of lifesaving activities to promote children’s health.* Shortly thereafter, in May 1988, the
World Health Assembly (WHA) adopted a resolution to eradicate polio by the year 2000.°
Notably, after adopting “the eradication of poliomyelitis and the alleviation of its consequences”
as a primary goal in 1979,° Rotary International provided substantial global political and
financial support for these decisions, along with a so-called army of dedicated volunteers

committed to the cause.

Poliovirus vaccines prevented significant numbers of paralysis cases’ and deaths?
following their widespread adoption and use in national and international immunization
activities. However, 37 years after the WHA resolution to eradicate polio, what was once
considered inevitable remains a more challenging and complicated task than originally imagined,
as demonstrated by many changes in eradication goals, strategies and tactics.® The Global Polio
Eradication Initiative continues to struggle with ending wild poliovirus transmission in the two
remaining endemic countries (Pakistan and Afghanistan) and with the transmission of circulating
vaccine-derived polioviruses, alternatively referred to as variant polioviruses.” Type 2 circulating
vaccine-derived polioviruses reported after ending the use of type 2 oral poliovirus vaccines
(OPV) for preventive immunizations in 2016 provided evidence of the challenges of stopping

Opv. /0!

Supplementary immunization activities that aim to achieve and maintain polio eradication
face real human costs as vaccine providers, support staff and others may come under targeted
attack during immunization activities. With continued delays in achieving polio eradication,
evolving strategies of the Global Polio Eradication Initiative, the changing global geopolitical
landscape, and growing mistrust of vaccines and vaccine hesitancy, attacks on teams undertaking
polio supplementary immunization activities have intensified in the endemic countries.®!?1
Although violent incidents occur relatively infrequently given the large number of polio
supplementary immunization activities conducted globally,? the incidents extend over a period of
two decades and the risks vary substantially by country. An article on violent incidents in

Pakistan reported that more than 200 people were killed while working on polio immunization

between 2012 and 2021.'° Earlier incident reports or commentaries discussed violent incidents
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associated with polio immunization,'®? but did not synthesize this information into a

comprehensive database or analysis.

In this study, we aimed to collect and synthesize the available data on violence related to
polio immunization from all sources to characterize the global numbers of reported violent
incidents, deaths and injuries associated with these activities between 1998 and 2024. Although
the global commitment to polio eradication was launched in 1988, intensification of polio
immunization activities began in the late 1990s® and we could not identify any specific incidents

for inclusion before 1998.

Methods

We define violent incidents associated with polio immunization activities as attacks on polio
vaccine facilities or property (for example, vehicles), workers, volunteers, support staff (for
example, security and transportation personnel and observers), and/or vaccine recipients and
their families for which we can identify the location and date when the event occurred. We
separately counted incidents that occurred on the same date in different locations, even though

these incidents may represent coordinated events.

To develop a comprehensive database of reported violent incidents associated with polio
immunization, we searched publicly available registries of violent incidents for reports that
potentially involved polio immunization efforts.?**>® We also searched internet pages reporting

23,2428 e downloaded the data into a

such incidents (Table 1). For downloadable registries,
spreadsheet and identified polio-related entries using a word search for “polio”. For other
registries,” we did keyword searches for “polio” before downloading the retrieved entries into a

spreadsheet. Other candidate data sources**?’ did not include usable data for this study.

We retrieved internet pages from Google using the search string: (“polio gunman OR
gunmen OR killed OR injured OR kidnapped”). Based on Google search rules, this search
resulted in pages that include the word “polio” in addition to one or more of the subsequent
search terms. We did a broad Google search, then a specific search within the websites:
tolonews.com (TOLOnews, Kabul, Afghanistan) and dawn.com (Dawn Media Group, Karachi,
Pakistan), which regularly report the news from Afghanistan and Pakistan, respectively. To

ensure that we captured older reports in our Google searches, we re-did every search with time
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modifiers to limit results to pages last updated before 2010, 2005, 2000 and 1995. In addition, we
retrieved tweets including the word “polio” by @khorasandiary on X.com® (X Corp., Bastrop,
USA) as the Khorasan Diary (Islamabad, Pakistan) often tweets polio-related police reports that
include violent incidents in Afghanistan and Pakistan. We manually screened polio-related
tweets as well as the top 50 Google search results per search for relevance and data extraction.
For incidents with more than one entry in Google, we recorded only one representative source
for reference in the data set. We did not track the number of excluded Google search duplicates
given the large number of entries, most of which appeared automatically generated from another

news source.

Lastly, we contacted the US Centers for Disease Control and Prevention (CDC)
Foundation, which manages the Bob Keegan Heroes Fund, to request information about
incidents associated with requests for financial support to compensate victims and/or their

families from polio volunteer- or work-related injuries.?’

Combining information from all of the above data sources, we developed a spreadsheet
that included the incident date, country, specific location (province, district and/or city, when
available) and a brief description of each incident. Consistent with South Sudan gaining
independence in mid-2011, we recorded all reported incidents that occurred in areas now part of
South Sudan as Sudan before mid-2011. We used a composite key consisting of incident date,
location and incident description to ensure unique identification of incidents. For each unique
incident, we recorded the reported number of people killed (by sex, if reported) or injured, and if
the incident report noted kidnapping, child casualties and/or property damage. We recorded the
role of each casualty as: (i) volunteer; (ii) worker; (iii)) World Health Organization (WHO) or
United Nations (UN) staff; (iv) security personnel or police officer; (v) vaccine recipient and/or
family member; (vi) bystander; or (vii) unknown (that is, unreported) using the terminology in
the source data. We recorded assailants killed during the attack when reported, but did not
otherwise focus on assailant casualties. We summarized the data by total numbers of incidents by
year and country. We coded each individual casualty once, as a death for a reported fatality, even
if the report also stated the individual experienced injury. Thus, our summary statistics bias

towards severity.

Results
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We identified 362 reported violent incidents associated with polio immunization between 1998
(month and day of first incident not reported) and 31 December 2024. Fig. 1 shows the total
number of incidents per year and by country that reported more than two total incidents over the
time period (Afghanistan, Nigeria, Pakistan, Somalia South Sudan and Sudan). Incidents ranged
from 0 incidents reported in 2003 to 51 incidents in 2014. The data included incident reports
from eight other countries not shown in Fig. 1, which reported one incident (Democratic
Republic of the Congo in 2000, Syrian Arab Republic in 2014, Mali in 2019, Burkina Faso in
2022, and West Bank and Gaza Strip in 2024) or two total incidents (Angola in 1999 and 2000,
India in 2006 and 2011 and Central African Republic in 2011 and 2014). Of note, 2024 had the
second highest number of total incidents (42 incidents); more than double the number of

incidents than the average of the preceding 5 years.

Fig. 2 shows the total number of reported deaths and injuries by year and Fig. 3 shows
the total numbers by country. Pakistan and Afghanistan reported the highest number of deaths,
and injuries, accounting for 85% (607/717) of the total deaths and injuries: Pakistan 69%
(497/717) and Afghanistan 15% (110/717). Overall, 359 deaths have been reported in 218
violent incidents and 358 non-fatal injuries in 121 violent incidents associated with polio
immunization efforts since 1998 (Table 2). Among the casualties, were 18 individuals in 10
incidents who were reported as being a child or younger than 18 years at the time of the attack.
Most of the fatalities (55%; 197/359) were males, although for a substantial proportion of
fatalities (31%; 112/359), sex was not reported. Overall, reports included similar numbers of
fatalities (359) and non-fatal injuries (358), which may reflect some bias towards reporting
fatalities. We identified 50 incidents that reported 179 individuals kidnapped. Most of these
incidents were resolved with no reported injury or death. However, incidents involving
kidnapping included 18 non-exclusive events resulting in 22 deaths and 17 injuries that we

included in the statistics for deaths and injuries.

As coded based on the information provided in incident reports and registries, the roles of
the victims of violent incidents are summarized in Table 3. Of all the casualties, 40% (340/857)
were polio immunization workers and volunteers (that is, individuals with primary responsibility

for vaccinating children in supplementary immunization activities). Police and other security
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personnel accounted for 28% (236/857) of the casualties. The specific roles of 14% (118/857) of

the causalities were not reported.

Of the 362 reported violent incidents associated with polio immunization activities, 318
(88%) reported fatalities, injuries and/or kidnappings; while no casualties associated with polio
immunization activities were reported for the remaining 44 (12%) incidents (Table 4). Of these
44 incidents, no casualties or property damage were reported in 22 and property damage only
was reported in 16 incidents. We also noted incidents that reported 11 assailant fatalities: three
incidents among the 362 incidents with non-assailant casualties resulted in five assailant deaths,
and three incidents of thwarted attacks resulted in six assailant deaths. We did not code data on
assailant injuries or arrests but noted occasional reports of such injuries in some of the incident

descriptions:

Discussion

Every life lost in the line of duty is a tragic loss, and acknowledging the people killed, injured,
and kidnapped while supporting polio immunization efforts highlights the human costs
associated with polio immunization. A systematic documentation of the extent and human cost of
these incidents globally has been lacking. Our results clearly show the occupational and
volunteer risks associated with polio immunization efforts in a small number of countries,
particularly in Afghanistan and Pakistan, and particularly associated with supplementary
immunization activities. These risks contrast with the experiences in other countries in which
polio supplementary immunization activities and other immunization efforts occur peacefully

and to the benefit of the communities.

Several limitations may make our analysis incomplete. First, we cannot assess the extent
to which our integrated database provides a comprehensive list of incidents. The Aid Worker
Security Database,?* which provides data specific to staff members of various UN organizations,
does not include volunteers and police officers, among others. The Bob Keegan Polio
Eradication Heroes Fund?’ provides financial assistance to polio volunteer workers and their
families but does not cover non-volunteers (for example, UN staff or security personnel). Other

23,25-28

databases may not capture polio-related incidents, may contain reporting inaccuracies or

may not label some of the incidents as polio-related. These factors limited our ability to identify

all relevant incidents. A 2023 article discussed violence against polio workers in Pakistan only, '
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but did not provide a detailed description of the method or sources. WHO reported a significant
number of violent incidents against health workers in Sudan between April 2023 and July 2024
resulting in 55 deaths and 104 injuries.>® Although these statistics likely included polio workers,
given the presence of circulating vaccine-derived polioviruses during the same period, we could
not find specific details about these incidents from WHO or others to make any attributions.
Other publications reported on a limited number of specific incidents or provided editorial
perspectives.!¢?! By combining multiple sources of data and independently searching reports,
we sought to develop the most comprehensive database available to date. However, we recognize
that the database probably misses or incompletely characterizes some incidents because of the

incomplete nature of primary sources.

Second, we could not identify the number of individuals engaged in different activities
that would provide denominators that might allow us to characterize the risk to polio workers in
different countries. Based on the available data, our analysis suggests substantially higher risks
associated with polio immunization activities in health workers in Afghanistan and Pakistan than

1n other countries.

Third, we could not identify all potentially relevant events. For example, although we
found evidence of some thwarted attacks in the reported data as noted earlier, we recognize that
prevented events generally do not get counted. In addition, we did not include some reported
incidents for which we could not find sufficiently detailed reports. For instance, we could not
find sufficient information for at least 11 non-fatal incidents in Pakistan of threats, harassment,
beating, rape and/or injury reported elsewhere.!> Recognizing that the Global Polio Eradication
Initiative places emphasis on the key role of women delivering immunization on the frontline,>!
our observation of a substantial number of female fatalities (Table 2) provides an indication of
the risks that they face in some countries. However, a considerable number of incident reports
gave no information about the victims’ sex or other demographic characteristics. Finally, we
suspect, but cannot verify, under-reporting of violent incidents involving women, specifically
incidents involving sexual assault, which local and national sources may track, such as those
incidents described elsewhere.!® A high profile news media report detailed gang rape of a female
polio immunization worker in Pakistan who did not initially report the assault as rape, most

likely from fear of being expelled from her home or threats to her life after being accused of so-
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called dishonouring the family.3? This recent case provides one of the rare instances that

mentions sexual assault in violent incidents against polio teams.

Previous studies suggest multiple complex factors drive the large number of incidents in
Afghanistan and Pakistan, the two remaining countries that are endemic for wild poliovirus. Our
results show substantial increases in incidents, deaths and injuries of polio immunization workers
in Pakistan after the US Central Intelligence Agency used an immunization campaign as part of

1.33 Researchers discussed this

its efforts to identify the location of Osama Bin Laden in July 201
event and the issues of conflict and militancy, negative propaganda against vaccines, and vaccine
bans as challenges to polio immunization in Pakistan.?* Other studies and anecdotal reports
suggest that public perception of polio and poliovirus vaccines is based on misinformation and
negative sentiments.>*>° In a study of 241 parents or guardians of children younger than 5 years
in Multan (Punjab, Pakistan) who repeatedly refused poliovirus vaccines, just over half the
participants viewed poliovirus vaccines as harmful and about a sixth considered them
unnecessary.>® Similar sentiments were reported in 2020 from Karachi (Sindh province), Pishin
(Baluchistan province) and Bajaur district (Khyber Pakhtunkhwa) in Pakistan.>® The study
reported a significant increase in the proportion of participants who responded that they ever
refused to give polio drops to their child in Karachi and Pishin in 2020 compared with results
obtained in 2012.% Another hypothesis for the increase in OPV refusal may reflect preferences
for the injectable inactivated poliovirus vaccine, particularly given its use in high-income
countries and it being described as safer than OPV.?” This vaccine was introduced in Pakistan
into some supplementary immunization activities in 2014 and routine immunization in 2015.
Regardless of the underlying causes, the general increase in the use of violence for political
and/or economic gains in endemic countries and regions with a high incidence of circulating
vaccine-derived polioviruses continues to pose substantial challenges for polio eradication

efforts.333°

No health worker should face intentional acts of violence in the course of providing care.
The human costs presented here reflect tragic losses for individuals and their families, as well as
collateral damage (that is, measurable economic costs) for polio immunization efforts. In
addition, violence against polio immunization teams conducting supplementary immunization

activities frequently leads to early termination or complete cancellation of the activities. These
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activities are an essential requirement for successfully stopping and preventing the transmission
of polioviruses in some countries. While security personnel assigned to immunization teams
prevent some acts of violence, the large number of casualties these staff experience demonstrates
the limited impact of deterrence and the extent to which some assailants appear willing to die for
their causes. Delays in achieving the end of poliovirus transmission in Afghanistan and Pakistan
suggest the need to find peaceful strategies for communities to safely and effectively deliver

vaccines.

The frontline workers who accept real risks to deliver poliovirus vaccines remain the true
heroes of the polio efforts. While we recognize that reporting cumulative numbers runs the risk
of normalizing the risks or failing to recognize the individual toll they represent, we hope that
our analysis will lead to greater acknowledgement of the dangers faced by people on the

frontline of immunization and to finding more effective solutions to protect them.
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Table 1. Data sources and selection

Source Source No. Reason(s) for
reporting Relevant Incidents Unique exclusion of
period entries included incidents? source entries
Global Terrorism  1970-2020 192 192 140 None
Database??
CDC 2001-2024 315 89 70 Unrelated events
Foundation?® (e.g. car crashes
and medical
emergencies)
South Asia 2020-2024 43 42 6 Duplicate record
Terrorism Portal
25
Aid Worker 1997-2024 41 41 7 None
Security
Database?
Google search Before 1970 >1200 105 31 Duplicate reports,
-2024 unrelated search
results
@KhorasanDiar  2022-2024 32 32 1 None
y tweets
Surveillance 2017-2024 1 1 0 None
System for
Attacks on
Health Care?®
Total NA >1822 501 255 NA

CDC: Centers for Disease Control and Prevention; NA: not applicable.

a We identified the same incident in more than one source on many occasions. To avoid double counting,
we counted each incident only once. The number of unique incidents is the number of incidents that we
identified only from the source mentioned.
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Table 2. Casualties and incidents, by type

Variable Casualties Incidents
Total 857 362
Fatalities 359 218
Sex of individuals who died

Male 197 140

Female 50 32

Not specified 112 57
Non-fatal injuries 358 121
Incident included reported fatalities 208 50
Incident with no reported fatalities 150 71
Kidnapped 179 49
With injury and/or death? 39 20
Kidnapping only (no injury and/or death) 140 29
Casualties <18 years or reported as a child?® 18 10

@ Already counted in fatalities and/or injuries.

Table 3. Reported roles of the casualties

Role No. (%)
(n=857)
Polio worker or volunteer, not otherwise specified 340 (40)
WHO or UN staff assigned to polio campaign 64 (7)
Police or other security personnel 236 (28)
Family member of vaccinee or civilian bystander 99 (12)
Not specified 118 (14)

UN: United Nations; WHO: World Health Organization.

Table 4. Outcomes of the reported incidents

Outcome No. (%) of incidents
(n=362)

Casualties reported 318 (88)

No casualties or property damage (resolved) 22 (6)

Property damage only (no casualties) 16 (4)

Insufficient information to code and classify casualties 6 (2)

Assailant fatalities reported 6 (2)

Incidents with casualties 3(1)

With no casualties (resolved) 3 (1)
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Fig. 1. Incidents of violence associated with polio immunization activities, by year
and country
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Note: Black horizontal dashes show the total number of incidents. Coloured bars show the numbers of
incidents for the six countries that reported more than two incidents between 1998 and 2024.
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Fig. 2. Deaths and injuries associated with polio immunization activities, 1998—
2024
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Fig. 3. Deaths and injuries associated with polio immunization activities, by
country, 1998-2024
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