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ABSTRACT
Background: Although the training of future physicians in disaster preparedness and public health issues

has been recognized as an important component of graduate medical education, medical students
receive relatively limited exposure to these topics. Recommendations have been made to incorporate
disaster medicine and public health preparedness into medical school curricula. To date, the per-
spectives of future physicians on disaster medicine and public health preparedness issues have not
been described.

Methods: A Web-based survey was disseminated to US medical students. Frequencies, proportions, and
odds ratios were calculated to assess perceptions and self-described likelihood to respond to disaster
and public health scenarios.

Results: Of the 523 medical students who completed the survey, 17.2% believed that they were receiving
adequate education and training for natural disasters, 26.2% for pandemic influenza, and 13.4% for
radiological events, respectively; 51.6% felt they were sufficiently skilled to respond to a natural disaster,
53.2% for pandemic influenza, and 30.8% for radiological events. Although 96.0% reported willingness to
respond to a natural disaster, 93.7% for pandemic influenza, and 83.8% for a radiological event, the
majority of respondents did not know to whom they would report in such an event.

Conclusions: Despite future physicians’ willingness to respond, education and training in disaster
medicine and public health preparedness offered in US medical schools is inadequate. Equipping
medical students with knowledge, skills, direction, and linkages with volunteer organizations may help
build a capable and sustainable auxiliary workforce. (Disaster Med Public Health Preparedness.
2009;3:210–216)

Key Words: medical students, medical education and training, disaster preparedness, workforce,
willingness to respond

The Institute of Medicine’s 2006 report Hospi-
tal-based Emergency Care: At the Breaking Point
defines a disaster as “an event that creates a

significant, short-term spike in the demand for emer-
gency care services requiring extraordinary mea-
sures.”1 Adequacy of the workforce, as a function of
both quantity and availability of specialized care, is
described as a key aspect of disaster response.1 How-
ever, to varying degrees, workforce attrition during
disasters and public health emergencies should be
expected.2–4 Exploring alternatives for fulfilling
workforce requirements is essential to meeting surge
capacity demands that may arise during disasters.5

Development of a robust, skilled medical and public
health workforce has often been identified as a corner-

stone of optimizing response.6 Future physicians, given
the proper education and training, may serve as a major
untapped valuable resource that can support workforce
needs during times of emergency. According to the
Association of American Medical Colleges (AAMC)
and the American Association of Colleges of Osteo-
pathic Medicine, approximately 83,600 medical stu-
dents are enrolled in either allopathic or osteopathic
medical schools in the United States.7,8 Following
World War II, the Committee on Medical Education in
Time of National Emergency outlined recommenda-
tions to “reorganize the curriculum to give proper em-
phasis to subjects of particular importance for the na-
tional health, security, and welfare in time of national
emergency.”9 In 2003, the AAMC renewed calls for
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disaster medicine and public health preparedness to be intro-
duced into the medical school curriculum through the release of
a report charging medical schools to integrate weapons of mass
destruction education into the curriculum.10 Since then, medi-
cal schools have stepped up efforts to incorporate disaster med-
icine and public health preparedness into their curricula with an
all-hazards emphasis.11

Although emphasis on incorporating disaster medicine and
public health preparedness into medical school curricula has
increased, to our knowledge, no studies have described the
viewpoints of medical students on education and training. To
better clarify the role of future physicians in preparedness and
response, we explored their perspectives on education and
training in disaster medicine and public health preparedness,
their willingness to participate during disasters, and their
attitudes and beliefs regarding the roles of health profession-
als during such events.

METHODS
A survey instrument was developed by the working group to
assess medical student perspectives on knowledge, skills, and
attitudes concerning disaster medicine and public health
preparedness; personal preparedness efforts; and disaster-re-
lated volunteer experience. The survey consisted of 82 items,
including 6 demographic questions, 61 ordinal questions us-
ing a 10-point Likert scale (ranging from 1 � “strongly agree”
to 10 � “strongly disagree”), 9 binomial questions, and 6
open-ended short-answer questions with a response field.
Three representative scenarios followed by a series of ques-
tions were included: a natural disaster, pandemic influenza,
and a radiological dispersal device (“dirty” bomb). Each of
the scenarios invoked different hypothetical planning, re-
sponse, and recovery efforts and was specifically chosen to
assess respondent views from an all-hazards approach. Inter-
nal review board exemption was granted by the Johns Hop-
kins Bloomberg School of Public Health review board.

The survey instrument was translated into a Web-based for-
mat, pilot tested at a medical student workshop, and revised.
All of the individuals enrolled in an allopathic or osteopathic
medical school in the United States met inclusion criteria.
Participants were recruited through the American Medical
Association-Medical Student Section (AMA-MSS), the
AAMC Office of Student Representatives (OSR), and the
American Osteopathic Association’s Student Osteopathic
Medical Association (SOMA) using general, nonorganiza-
tional specific medical school listservs. The AMA-MSS has
chapters and membership from 144 accredited allopathic
and osteopathic schools.12 The AAMC-OSR’s representa-
tives are from each of the 129 allopathic medical schools
in the United States.13 SOMA has chapters at all accred-
ited osteopathic medical schools.14 The final Web-based
survey was available online November 2007 to March 2008
through a freely available Web service (SurveyMonkey.com,
Portland, OR).

Data analysis was performed using commercially available
software (Stata Intercooled version 10; StataCorp, College
Station, TX). Descriptive data analysis was used to de-
scribe characteristics of respondents by calculating the
frequencies and proportions for categorical variables. For
ordinal questions, the working group dichotomized the
Likert scale to facilitate statistical analysis. Responses to
the statement provided that ranged from 1 to 5 were
classified as indicating agreement, and responses that
ranged from 6 to 10 were classified as indicating disagree-
ment. Based on the sample size, precision for a dichoto-
mous response was within �4%. Logistic regression was
used to calculate crude odds ratios (ORs) to evaluate the
association of attitudes and beliefs with self-described like-
lihood to respond for each disaster scenario. Multivariate
logistic regression was performed to compute adjusted ORs
in identifying factors associated with self-described likeli-
hood to respond for each disaster scenario. The model was
adjusted for age, sex, and year of medical school enrolled.
ORs based on discordant pairs were calculated using
McNemar’s test to compare self-described likelihood to
respond across the disaster scenarios.

RESULTS
A total of 523 medical students nationwide completed the
survey in its entirety. Among those who accessed the survey
(523/863), the overall response rate was 60.6%. The largest
proportion of surveys was completed by second-year medical
students (32.3%). Approximately 61.8% of respondents were
female and half of all respondents were between 25 and 30
years of age (Table 1).

Knowledge and Skills
Of the 523 medical students who responded, 90 (17.2%)
believed that they were receiving adequate preevent prepa-
ration and training for natural disasters, 137 (26.2%) for
pandemic influenza, and 71 (13.4%) for radiological events.
A total of 270 (51.6%) believed that they were sufficiently
skilled for their level of medical education to respond to a
natural disaster, 278 (53.2%) for pandemic influenza, and
161 (30.8%) for a radiological dispersal device, respectively.
Of the respondents, 484 (92.5%) desired becoming more
knowledgeable about natural disasters, 493 (94.3%) about
pandemic influenza, and 452 (86.4%) about radiological
events (Fig. 1).

Attitudes and Beliefs
Regardless of severity, a total of 484 (92.5%) participants
would be willing to respond in the event of a natural
disaster, 459 (87.8%) would be willing to respond in the
event of pandemic influenza, and 390 (74.6%) would be
willing to respond to a radiological event. Regardless of
the capacity in which they would be expected to perform,
504 (96.4%) would be willing to respond to a natural
disaster, 471 (90.1%) would be willing to respond in an
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influenza pandemic, and 409 (78.2%) would be willing to
respond to a radiological event (Table 2). In terms of
psychological readiness, 429 (82.0%) believed they were
prepared to respond to a natural disaster, 421 (80.5%) for
pandemic influenza, and 302 (54.7%) for a radiological event
(Table 3).

Overall, medical students were more likely to respond to a
natural disaster than an influenza pandemic regardless of
severity (OR 2.6, 95% confidence interval [CI] 1.4–4.9) or
required capacity (OR 7.6, 95% CI 3.0–24.7). They were,
however, less likely to respond to a radiological event as
compared with an influenza pandemic regardless of severity
(OR 0.17, 95% CI 0.09–0.30), or required capacity (OR
0.18, 95% CI 0.10–0.33).

Among the respondents, 358 (68.4%) believed all medical
students share an obligation to be involved in public health
emergency planning efforts, 423 (80.9%) in response, and
419 (80.1%) in recovery efforts after a public health emer-
gency (Table 4). A total of 366 (70.0%), 367 (70.2%), and
302 (57.7%) perceived their role as making a significant
difference in the success of a response to a natural disaster,
pandemic influenza, and a radiological event, respectively.
Among respondents, 212 (40.5%) believed they have a role
as medical students in a public health emergency, but 440
(84.1%) did not know to whom they would report to provide
assistance if it should occur. Although only 15 (2.9%) are
volunteers with the Medical Reserve Corps (MRC), 423
(81.3%) expressed interest in volunteering for the MRC
(Figure 2).15

In multivariate analysis adjusted for age, sex, and year in
medical school, increased self-described likelihood of re-
sponding for all 3 scenarios was associated with belief in the
importance of one’s role (natural disaster OR 7.6, 95% CI
2.7–21.7; pandemic influenza OR 5.3, 95% CI 2.4–11.6;
radiological event OR 4.1, 95% CI 2.4–6.9), belief that one’s
role affects the success of a response (natural disaster OR 4.0,
95% CI 1.6–10.0; pandemic influenza OR 5.3, 95% CI
2.5–11.3; radiological event OR 5.8, 95% CI 3.4–10.1), and
confidence about personal safety (natural disaster OR 3.3,
95% CI 1.4–8.2; pandemic influenza OR 3.7, 95% CI 1.8–
7.6; radiological event OR 2.8, 95% CI 1.7–4.6). Feeling
psychologically prepared was significantly associated with an
increased likelihood to respond upon request to both an
influenza pandemic (OR 9.4, 95% CI 4.3–20.7) and a radio-
logical event (OR 6.8, 95% CI 3.8–12.3). Perception of
being knowledgeable about the potential public health im-
pacts of a disaster was significantly associated with an in-
creased likelihood to respond upon request to a natural di-
saster (OR 4.0, 95% CI 1.6–9.9) and a radiological event
(OR 2.7, 95% CI 1.6–4.4).

Personal Preparedness
Only 93 of 513 (18.1%) of respondents reported having
assembled a designated emergency preparedness kit. A total
of 188 of 514 (36.6%) respondents had mapped 3 alternate
routes to their school/affiliated hospital in case they were
asked to respond to a disaster.16 Only 104 of 512 (20.3%)
respondents had dependents who would rely on their care in
the event of a disaster.

DISCUSSION
The findings of this survey provide a national benchmark for
medical school educators and health policy experts that
clearly demonstrates medical students’ willingness to respond
to public health emergencies (�90%, 80%, and 70% to
natural disaster, pandemic influenza, and radiological dis-
persal device hypothetical scenarios, respectively). The find-
ings also uncover a significant gap in disaster medical edu-
cation and training and level of preparedness required for a

TABLE 1
Demographic Characteristics of the Study Population

Characteristic N (%)

Likelihood of
Completing
Survey, %

Age (P � 0.0001)
20–24 171 (32.7) 56.3
25–30 290 (55.4) 62.9
31–35 38 (7.3) 63.3
�36 24 (4.6) 66.7

Sex (P � 0.0001)
Male 200 (38.2) 54.5
Female 323 (61.8) 65.1

Year of medical school
enrollment (P � 0.005)

1 111 (21.2) 70
2 169 (32.3) 58.9
3 134 (25.6) 60.4
4 109 (20.8) 63.4

FEMA region in which medical
school is located

Proportion of total
medical students
enrolled in US, %

I 9 (1.7) 6
II 28 (5.3) 13.2
III 100 (19.1) 16.2
IV 80 (15.3) 14.3
V 164 (31.4) 19.1
VI 12 (2.3) 11.2
VII 59 (11.3) 7.5
VIII 40 (7.7) 1.7
IX 31 (5.9) 9.3
X 0 (0) 1.5

Previous formal training in
public health (eg,
MPH, MHS)

Yes 66 (12.6)
No 457 (87.4)

Previous involvement in
planning for, response to,
or recovery from a public
health emergency

Yes 99 (18.9)
No 424 (81.1)

FEMA � Federal Emergency Management Agency; MPH � master of
public health; MHS � master of health science.
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student to respond to such events. Specifically, less than 20%
of medical students believed they had adequate preparedness
education for natural disasters or radiological dispersal device
detonation, and less than 30% for an influenza pandemic.
This gap is particularly striking because natural disasters are
increasing in magnitude and frequency—a trend that can be
expected to continue.17 Furthermore, the continued specters
of an influenza pandemic or potential terrorist attack will
require a major medical response.18

The survey also revealed a specific willingness for medical
students to volunteer for the MRC (81.3%), a critical med-
ical and public health asset established to enhance the local
surge capacity to any disaster. Only 2.9%, however, re-
sponded that they were part of the MRC and nearly 85% of
students did not know to whom they should report in times
of disaster. This does not suggest that medical students’ duty
is to provide clinical care, but rather that they can offer
additional surge resources such as staffing telephone hotlines

TABLE 2
Medical Student Self-described Likelihood of Responding to 3 Disaster Incident Scenarios

Agreement, n (%)

Natural Disaster Pandemic Influenza
Radiological Dispersal

Device Detonation

If I were required by my college of medicine to report to duty,
I would report.

508 (97.1) 501 (95.8) 471 (90.1)

If I were required by my college of medicine’s affiliated hospital
to report to duty, I would report.

505 (96.6) 497 (95.0) 471 (90.1)

If I were asked, but not required, by my college of medicine to report
to duty, I would report.

502 (96.0) 490 (93.7) 438 (83.8)

If I were asked, but not required, by my college of medicine’s affiliated hospital
to report to duty, I would report.

501 (95.8) 483 (92.4) 437 (83.6)

I would be willing to respond regardless of severity. 484 (92.5) 459 (87.8) 390 (74.6)
I would be willing to respond in whatever capacity I may be needed. 504 (96.4) 471 (90.1) 409 (78.2)

FIGURE 1
Proportion of medical students who agreed with knowledge and skills constructs by disaster scenario.
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during a pandemic or providing prophylaxis or immunizations
as part of medical response in a biological event. Some
medical schools have recently initiated formal MRC units on
campus (eg, University of Minnesota; Rob Tossato, National
MRC director, personal communication), a model that can
facilitate seamless organizational integration of medical stu-
dents into disaster response.

The findings of this survey must also be recognized in
context of the release of the Pandemic and All-Hazards
Preparedness Act of 2006 and Homeland Security Presi-
dential Directive 21 of October 2007, which described a
federal plan to invest $1.3 billion in the development of
the medical and public health workforce to promote the
discipline of disaster health.19,20 Furthermore, the presi-
dential directive established benchmarks in education and
training that include the establishment of a National
Disaster Medical University at the Uniformed Services
University School of Health Sciences to coordinate the

establishment of a standardized set of competencies and
curriculum.19

These broad policy initiatives are laudable. As evidenced
by this survey’s results, however, reaching a national stan-
dardization in medical school curriculum implementation
will also require significant investment and partnership
from the private sector, including but not limited to
AAMC, American College of Osteopathic Medical Col-
leges, Association for Continuing Graduate Medical Edu-
cation, and the AMA.

In light of these policy and stakeholder issues, the survey’s
findings highlight an urgent need for a national educational
forum and summit led by organized medicine in conjunction
with the Uniformed Services University School of Health
Sciences to elevate disaster medicine as 1 of its core compe-
tencies. It is only at this level that a clear standardization in
curriculum can be adopted across the country and the level of
national preparedness be raised. This effort would also further
catalyze the development of MRC units on medical school
campuses. Moreover, integrating disaster medicine into med-
ical schools’ core curricula would also help to foster and
cultivate the future leaders of disaster preparedness, as well
demonstrate medicine’s role as leader in disaster health re-
sponse.

In understanding the implications of this study, a few limi-
tations must be noted. Only 3 organizations were used as
conduits for survey delivery, possibly decreasing access to the
survey by all enrolled medical students from across the coun-
try. Other organizations involved in medical student advo-
cacy and education, such as the American Medical Student
Association and the American Association of Colleges of
Osteopathic Medicine’s Council of Osteopathic Student
Government Presidents, did not participate in survey dissem-
ination and may have attracted medical students who may be
more actively involved within these organizations. Selection
bias may have also been present, given that students 36 years
of age or older, females, and those enrolled in their first year
of medical school were more likely to have fully completed
than to have partially completed the survey upon commence-

TABLE 4
Frequencies of Medical Students’ Thoughts Concerning
Planning for, Responding to, and Recovery From a
Disaster Incident

Agreement, n (%)

Medical
Students

Health Care
Students Physicians

All share an obligation to be
involved in planning
efforts before a public
health emergency

358 (68.4) 344 (65.8) 455 (87.0)

All share an obligation to
be involved in response
efforts during a public
health emergency

423 (80.9) 400 (76.5) 484 (92.5)

All share an obligation
to be involved in recovery
efforts after a public
heath emergency

419 (80.1) 396 (75.7) 481 (92.0)

TABLE 3
Frequencies of Medical Students’ Attitudes and Beliefs by Disaster Scenario

Agreement, n (%)

Natural
Disaster

Pandemic
Influenza

Radiological Dispersal
Device Detonation

Perception of public health consequences on community where college of
medicine is located

456 (87.2) 503 (96.2) 501 (95.8)

Perception of importance of one’s role in college of medicine’s overall response 341 (65.2) 336 (64.2) 280 (53.5)
Perception of importance of one’s role in college of medicine’s affiliated hospital’s

overall response
333 (63.7) 334 (63.9) 284 (54.3)

Perception of one’s role as making a significant difference in the success of a response 366 (70.0) 367 (70.2) 302 (57.7)
Perception of being psychologically prepared to respond 429 (82.0) 421 (80.5) 286 (54.7)
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ment. Limitations in data analysis include dichotomizing the
ordinal questions and grouping the “not sure” answers with
the “disagree” answers.

Despite these limitations, the survey results provide a neces-
sary and timely window into the knowledge, skills, and atti-
tudes of medical students regarding public health prepared-
ness and disaster response. Ultimately, the findings highlight
medical students’ untapped potential for augmenting medical
surge needs in public health emergencies, and the critical role
that medical schools’ disaster curricula could play in trans-
lating their students’ willingness to respond into additional
all-hazards response capacity.
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