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Abstract
Objective—The purpose of this study was to evaluate Emergency Medical Services (EMS)
providers' attitudes and experiences about enrolling patients in clinical research trials utilizing the
federal rules for exception from informed consent. We hypothesized that Emergency Medical
Technicians (EMTs) would have varied attitudes about research using an exception from informed
consent which could have an impact on the research.

Methods and setting—Since January 2007, the EMS system has been participating in a
randomized, multicenter interventional trial in which out-of-hospital providers enroll critically
injured trauma patients using exception from informed consent. A voluntary, anonymous, written
survey was administered to EMS providers during an in-service. The survey included
demographics and Likert-type questions about their experiences with and attitudes towards
research in general, and research using an exception from informed consent for an out-of-hospital
clinical trial.

Results—The response rate was 79.3% (844/1067). Most respondents, 93.3%, agreed that
“research in EMS care is important.” However, 38.5% also agreed that individual EMTs/
paramedics should maintain the personal right of refusal to enroll patients in EMS trials. Fifty-four
percent of respondents agreed with the statement that “the right of research subjects to make their
own choices is more important than the interests of the general community.” In response to
statements about the current study, 11.3% agreed that “the study is unethical because the patient
cannot consent” and 69.2% responded that they would personally be willing to be enrolled in the
study before they were able to give consent if they were seriously injured. Those who had not
enrolled a patient into the study (681 respondents) were asked their reasons: 76.8% had not
encountered an eligible patient or did not work for an agency that carried the fluid; 4.3% did not
have time; 4.1% forgot and 1.1% stated that they were opposed to enrolling patients in studies
without their consent.

Conclusion—The majority of EMS personnel in one community support EMS research and this
specific out-of-hospital clinical trial being conducted under an exception from informed consent.
Potential barriers to enrollment were identified. Further study in other systems is warranted to
better understand EMS provider perspectives about exception from informed consent research.
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Introduction
The evidence to support many of the standard treatments utilized by Emergency Medical
Services (EMS) providers is limited.1 Most of the evidence is based on either “best practice”
or observational science, and interventional trials are rare. One of the goals of EMS should
be to improve patient-care protocols, particularly for conditions that lack adequate proven
treatments. Research is necessary to provide objective data, but any interventional research
places individual subjects at risk.2,3 While most existing research has been done in the
hospital setting, many interventions must be administered early in order to reduce mortality
and improve functional outcomes.4,5 Therefore, research based solely on in-hospital
interventions may fail to detect effective treatments that would be life-saving if administered
earlier in the course of disease. To address these scientific issues, EMS providers can be
called upon to enroll subjects into out-of-hospital interventional trials.

Recently, several large networks such as the Resuscitation Outcomes Consortium (ROC),6,7
Pediatric Emergency Care Applied Research Network (PECARN)8 and Neurologic
Emergencies Treatment Trials (NETT) have been formed to attempt to answer important
scientific questions in EMS through out-of-hospital, randomized, controlled clinical trials.
These networks design studies that expect EMS providers to enroll subjects and initiate a
study protocol, but little is known about EMS providers' attitudes and experiences with out-
of-hospital research.

Because obtaining informed consent from individuals experiencing life-threatening
conditions is not always possible and the legally authorized representative (LAR) is often
not available in a timely manner,9 these trials are frequently conducted using the Food and
Drug Administration (FDA) rules for emergency research which involves an exception from
informed consent.10,11 Others have reported such resuscitation research may be ethically
and legally conducted under the current regulations, but requires substantial effort, financial
resources, and personnel. Further, these studies are challenging to implement because of the
regulatory burdens imposed and the need to obtain approval from multiple Institutional
Review Boards (IRBs).12,13 Nichol et al. also reported that introduction of these FDA rules
was associated with a decrease in the number and proportion of published cardiac arrest
studies that were conducted in the United States.14 There have been reports of public
attitudes toward research using the exception from informed consent.15,16 We have
previously studied the attitudes and experiences of the public17 and IRB members.18,19

regarding such research, but have not considered the attitudes and opinions of EMS
providers about their role in these studies.

The purpose of this study was to evaluate the attitudes as well as experiences of EMS
providers about participation in clinical research trials with emphasis on the enrollment of
patients using the federal rules for exception from informed consent.

Methods
Study Design

This was an anonymous, voluntary written survey of paramedics and emergency medical
technicians (EMTs) in the 4-county Portland, Oregon metropolitan region (Clackamas,
Multnomah, and Washington counties in Oregon, and Clark County, Washington). This
study received approval from the Oregon Health & Science University (OHSU) IRB.
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Setting
The majority of the EMS system in the area is a dual-response system consisting of a non-
transporting, fire-based first response and transporting private ambulances. The fire first
response vehicles are staffed by EMT-Basics, EMT-Intermediates and paramedics, while the
transporting ambulances are staffed with at least one paramedic. The region includes urban,
suburban and rural areas including remote, frontier regions.

Since January 2007, EMS providers in the Portland metro area have been enrolling subjects
in an out-of-hospital, multi-center, double blinded, randomized, controlled trial (ROC HS)
comparing hypertonic saline, hypertonic saline with dextran, and normal saline in the
treatment of traumatic shock and head injury. The transporting agencies enroll most patients
and administer study fluid; the majority of the fire first response agencies do not carry the
study fluid, but all paramedics in the system have been trained on the study protocol. The
study is being conducted using an exception from informed consent, and community
members were offered the option of opting out of the study by requesting a “No Study”
bracelet. Seven hundred and twenty-one bracelets had been distributed at the time of this
survey.

Population
All paramedics who work in the EMS system were required by their medical directors to
attend an annual in-service in either December 2007 or January 2008. Some EMTs also
attended. The survey was administered during these in-services which were offered ten
times over 6 weeks. One or more of the authors was present at each of these in-services and
provided a 3--5 minute overview of the purpose of the study and its anonymity.

Survey development
A written survey including demographic information and 5-point Likert scale questions
(strongly agree, agree, neutral, disagree, strongly disagree) was modified from previously
used surveys.17,18 The survey (Appendix) was pilot tested on 24 paramedic students and
modified based on the feedback from the respondents.

Analysis
Survey responses were entered in to a Microsoft Office Access 2003 database; 5% were
double- checked for accuracy. For purposes of analysis, the 5- point Likert scale was
collapsed to three categories: agree, neutral, disagree. Descriptive statistics were used to
tabulate responses to survey questions. Pearson chi- square test was used for sub-group
analyses; a p value of < .05 was considered significant. Database management and statistical
analysis was performed using Stata (version 9.0, Stata Corporation, College Station, TX).

Results
Demographics

Surveys were returned by 844 of the 1067 attendees at the in-services, an overall response
rate of 79.3%. Most respondents were paramedics [93.3% (769/833)] while 5.4% (45/833)
were EMT- intermediates and 2.8% (19/833) were EMT-basics. The majority [666/801
(83.1%)] were male with a mean age of 37.3 years (range 20--62 years). Race was reported
as white by 86.5% (700/809) of respondents. Employment status was as follows: 49.6%
(398/802) non- transporting fire department; 41.9% (336/802) private transporting
ambulance, 5.0% (40/802) transporting fire department and 3.4% (28/802) unspecified
other. They reported a mean of 14.0 years working in EMS (range 0.5--40 years).
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Attitudes toward the need for EMS research
Most respondents, 92.8% (778/838), agreed that “research in EMS care is important” (2.6%
[22/838] neutral; 4.5% [38/838] disagree). At the same time, 57.0% (475/834) agreed that
“current treatment for cardiac arrest is effective” (27.5% neutral [229/834]; 15.6 %
[130/834] disagree). Regarding trauma, 40.2% (336/835) agreed that “current methods of
resuscitation after severe traumatic injury are adequate” (34.7% [290/835] neutral; 25.0%
[209/835] disagree).

Respondents were also asked who should be allowed to make decisions about participation
in EMS research: the EMS medical director, the EMS agency and/or individual EMTs/
paramedics. The majority of respondents, 73.4% (611/833), agreed that “the EMS medical
director should be able to decide if the agency will participate in protocols that direct EMTs/
paramedics to enroll patients in research trials” (16.0% [133/833] neutral; 10.7% [89/833]
disagree). In addition, 57.7% (482/836) of respondents agreed that the EMS agency should
be able to decide about participation in research trials (19.4% [162/836] neutral 23.0%
[192/836] disagree).

Finally, 38.5% (320/831) agreed that individual EMTs/paramedics should maintain the
personal right to refuse to enroll patients in EMS research (23.8% [198/831] neutral; 37.7%
[313/831] disagree).

The ethical conduct of research
Sixty-one percent (507/835) of respondents agreed that “investigators involved in medical
research will act in the patient's best interest” (30.9% [258/835] neutral; 8.4% [70/835]
disagree). In addition, 49.9% (417/835) of respondents agreed that “there are enough
safeguards in place to assure that research is done in an ethical manner” (37.0% [309/835]
neutral; 13.1% [109/835] disagree).

Attitudes toward exception from informed consent
When responding to the general statement, “There are times when individual rights should
be limited for the benefit of public health”, 46.4% (388/836) agreed (29.6% [247/836]
neutral; 24.0% [201/836] disagree). Fifty-four percent (454/834) of respondents agreed with
the statement that, “the right of research subjects to make their own choices is more
important than the interests of the general community” (29.9% [249/834] neutral; 15.7%
[131/834] disagree). Similarly, 52.4% (438/836) agreed with the statement that, “there are
times when it is so important to learn about a new treatment that it would be okay to enroll
patients in a study before they are able to consent” (20.9% [175/836] neutral; 26.7%
[223/836] disagree).

Moreover, in response to a specific statement about the ROC HS study, 11.3% (91/806) of
respondents agreed that this study is unethical because the patient cannot consent (31.1%
[251/806] neutral; 57.6% [464/806] disagree). Further, 69.2% (678/835) of respondents
agreed that they would personally be willing to be enrolled in the hypertonic saline study
before they were able to give consent if they were seriously injured (16.7% [129/835]
neutral; 14.1% [118/835] disagree).

We also compared responses based on years of EMS experience and training level
(paramedics versus non- paramedics). Respondents with 2 years of experience or more were
more likely to agree with the statement, “there are times when it is so important to learn
about a new treatment that it would be okay to enroll patients in a study before they are able
to consent” (65.1% versus 46.2% Chi2 p = 0.01) There were no differences based on
training level.
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Barriers to enrollment in EMS research studies
Regarding the hypertonic saline study which at the time of the survey had enrolled just over
100 subjects, 14.5% (122/844) of the respondents reported having enrolled at least one
patient. Those who had not enrolled a patient were asked their reasons which are
summarized in Table 1. While none of the respondents reported not entering a patient in the
study because the patient was wearing a “No Study” bracelet, 8 (1.1%) reported that they
had not enrolled a patient because they were ethically opposed to enrolling patients in
studies without consent. Finally, 1% (8/844) of the respondents reported having been on an
EMS call (for any complaint) where the patient was wearing such a bracelet.

Discussion
To our knowledge this is the first study evaluating EMS providers' beliefs and how these
providers can affect the ability to conduct out-of-hospital interventional trials. We found that
while the vast majority of EMS providers (93%) agreed that EMS research is important and
most believed that research investigators act in the patients' best interest, some expressed
concerns about enrolling subjects when consent is not obtained. Further, barely half of
respondents agreed that there are enough safeguards to assure the ethical conduct of
research. We did not explore respondents' reasons for their response but note that many
respondents were “neutral”. Respondents to this survey differed from IRB members who
report that the current regulations provide enough protections.19 One explanation might be
that they are unaware of the existing safeguards including the FDA regulations that require
scientific equipoise, community consultation, public notification and a safety monitoring
board. In the past, EMS research may have been done without these safeguards.20 Education
of the EMS community regarding these safeguards may need to be included as part of the
preparation for such studies.

These EMS providers were asked their opinions about the relative importance of public
health needs versus personal rights to consent to research. Less than half agreed that “there
are times when individual rights should be limited for the benefit of public health” and a
majority thought that “the right of research subjects to make their own choices is more
important than the interests of the general community.” However, only 11% reported ethical
concerns about enrolling patients in the current on-going study in the community using the
exception from informed consent and most of the respondents were also personally willing
to be enrolled before they were able to consent if they were seriously injured. We cannot
entirely explain the general belief that individual rights should not be limited for the public
good and the high rate of acceptance of the ongoing study. However, these findings are
similar to those we previously reported a study conducted in an ED and its waiting room. In
that study, most people responded that research should never be conducted without consent,
but they also responded that they would personally be willing to be in such studies.17

Injury and cardiopulmonary arrest both cause significant morbidity and mortality. In the
United States, unintentional injury is the most common cause of death in persons aged 1--44
years, and diseases of the heart continue to be the most common cause of death overall.21

Although national estimates of cardiac arrest differ, the proportion of cardiac deaths
associated with out-of- hospital cardiac arrest is large and the survival rate remains poor.22

Despite this, 57% of our respondents thought that treatments for cardiac arrest were
effective and over 40% thought that treatment for trauma was effective. It is interesting to
note that although the survival rate for cardiac arrest remains low, more re- sponders believe
that current out-of-hospital treatment is effective. This could be because EMS providers are
unaware of the clinical course after the patient arrives at the hospital; in our area, EMS
providers do not routinely receive patient outcomes. This falsely elevated perception of
treatment success may cause providers to think that such research is less important, as they
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may be aware of the need for improved treatments and may partially explain the responses
to questions about public health needs. Since many EMS providers believe that current
treatments are adequate, they do not necessarily recognize a public health need for
improvements. Again, this may be an area where education of EMS providers is warranted.

Barriers to research
There are many potential barriers to performing EMS research.23 In this study, we explored
reasons that an EMT had not enrolled an eligible patient in the study that was being
conducted in our area. The most common reasons for not enrolling an eligible patient
included not being exposed to a study patient, not having enough time and not remembering
these studies. Time constraints and forgetting, leading to missed enrollments, could impact a
study. For example, EMS personnel may not enroll their sickest patients because they are
“too busy” or become distracted, leading both to lost enrollments and selection bias. Patient
care is the priority of EMS personnel so enrollment of patients in a study must be made part
of the patient care protocols to be successful, and researchers must consider how to best
incorporate the study into the patient care algorithms and treatment priorities when
designing studies. Study protocols must be simple and integrated into current care practices
as much as possible. At the same time, EMS providers will likely need frequent reminders
and visual cues to remember ongoing studies.

As part of the community consultation and public notification process, the public in the
community were offered the opportunity to opt out of the ROC HS study by obtaining a
bracelet. Little is known about the opt- out process and what, if any, effect it will have on
the ability to enroll subjects in studies.24,25,26 The Portland ROC site has had requests for
over 700 bracelets, the highest number of any of the ROC sites (unpublished data). The
reason for the number of bracelet requests in this area is unknown and was not explored in
this study. There were no cases where respondents to this survey reported a patient was not
enrolled because he or she was wearing a “No Study” bracelet. However, eight respondents
did report being on at least one call in which they recalled someone was wearing a bracelet.
This suggests that EMS providers in our system recognize the bracelets, but to date patient
opt-out has not altered trial enrollment. This finding may be of interest to the FDA in
response to their request to know more about the protections offered by opt-out mechanisms.
24

Eight respondents reported that they did not enroll a patient because of ethical concerns
about studies using exception from informed consent, and five respondents did not enroll a
patient because of concerns about the safety of this particular study. Although this represents
less than 1% of the respondents to the survey, these represent potential study enrollments
that may have been missed. For the small number of EMTs who have ethical concerns about
these studies, this also raises an ethical dilemma. EMTs practice under physician medical
direction and protocols, yet 40% of our respondents believe that an individual EMT should
maintain the right to refuse to enroll patients in EMS research. When conflicts arise between
the personal beliefs of the individual EMT and his or her medical direction, how should
these conflicts be resolved? Certainly, individual counseling and education should be
considered. It may be that some EMTs do not understand the federal guidelines for
exception from informed consent in emergency research and further training would resolve
the issue.

Another suggestion that has been made in our EMS system is individual providers, like the
public, should have the option to opt out of participation in these clinical trials but they
would need to declare their intent to opt out before the time of an individual call, preferably
before the study begins enrolling patients. Any such plan would need to assure that for every
potential study participant, someone on the scene was able and willing to enroll the subject,
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to avoid potential selection bias. In a system with multiple paramedics on each call this
could be considered. In most, systems, it would be problematic and would risk selection
bias. Another solution may involve enhanced education and experience with research for
EMS personnel since we did find that respondents with more experience were more likely to
believe that it is okay to enroll subjects in research before obtaining consent. EMS providers
who have more experience may have an understanding of the importance of and realities of
doing EMS research. Research methodology, evidence-based medicine and the ethics of
research should also be included as part of a paramedic's educational training.

Limitations
While we have a high response rate, we do not know if the views of the people who did not
respond were significantly different from those who did. Further, our survey provides the
opinions of EMTs and paramedics in one geographical region and the results may not
generalize to other areas. In particular, the opinions of these EMTs and paramedics may be
affected by their personal experiences with the out-of-hospital studies that have been done in
this system or local publicity related to the studies in the local area. We also cannot
generalize to other communities since EMS systems differ across the nation. Our system has
a large number of paramedics at each scene and most of the care is rendered by these
advanced level providers that have more training than basic level providers.

Conclusions
Many challenges exist to performing high quality out- of-hospital prospective, clinical
research trials. This study showed that most EMS providers in this community agree that
research, and specifically, this research project being conducted under an exception from
informed consent is important. However, a minority of EMS providers did express concerns.
Further study in other EMS systems to determine if other EMS providers have similar views
would be helpful. It is important that investigators better understand the concerns, if any, of
EMS providers in their community and incorporate educational messages to EMS personnel
that address these concerns, both before and during trial implementation.
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Appendix: Survey Questions
Dear EMTs/paramedics

We are hoping you will take a few minutes to complete the following survey. Our team is
interested in medic opinion on conducting research without informed consent, and your
experiences with the Hypertonic Saline trial in particular. Your responses will remain
completely anonymous. Your participation is voluntary.

Thank you in advance for helping us better understand the EMT/paramedic perspective on
these types of studies. What is your highest level of certification?

□ EMT-B

□ EMT-I
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□ EMT-P

If you are not an EMT, please check this box---and return the survey. You do not need to fill
out the rest of the questions.

Please share your ideas about medical research in the following questions:

1 Research in EMS care is important.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

2 There are times when individual rights should be limited for the benefit of public
health.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

3 Investigators involved in medical research will act in the patient's best interest.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

4 The right of research subjects to make their own choices is more important than
the interests of the general community.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

5 Current methods of resuscitation after severe traumatic injury are adequate.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

6 Current treatment for cardiac arrest is effective.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

7 There are times when it is so important to learn about a potential new treatment
that it would be okay to enroll patients in a study before they are able to consent.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

8 There are enough safeguards in place to assure that research is done in an ethical
manner.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

9 EMTs/paramedics should have the individual right to refuse to enroll patients in
EMS research.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

10 The EMS medical director should be able to decide if his agency will participate
in protocols that direct EMTs/paramedics to enroll patients in research trials.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

11 The EMS company/agency should be able to decide if its EMTs/paramedics will
participate in protocols that direct EMTs to enroll patients in research trials.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

12 I personally would be willing to be enrolled in the Hypertonic Saline trial before I
was able to consent if I was seriously injured.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

Now please share your views about and experiences with the ROC hypertonic saline study.

13 I had adequate training about this study.
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□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

14 I personally believe this study is unethical because the patient cannot consent.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

15 This study adds to the burden of EMS workers.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

16 The protocol is too complicated.

□ Strongly disagree □Disagree □ Neutral □ Agree □ Strongly Agree

17 I have personally enrolled a patient in the ROC hypertonic saline study:

□ YES

□ NO

18 If no, I have not enrolled a patient in the study because: (check all that apply)

□ I have not yet had a patient who met entry criteria for the study.

□ I had a patient who qualified for the protocol, but I did not have time to
enroll the patient.

□ The patient qualified for the protocol, but was wearing a “no study”
bracelet.

□ I had a patient who qualified but we did not remember to enroll the patient.

□ I am ethically opposed to enrolling patients in studies without consent.

□ I have concerns about the safety of this particular study (Hypertonic
Saline).

□ I do not work for an agency that is participating in the study

□ Other

19 Have you ever been on a call (for any complaint) where the patient was wearing a
“no study” bracelet?

□ YES

□ NO

Please tell us about your background:

20 What is your age?__________ Years

21 What is your gender? □ Male □ Female

22 How would you describe your race? (check all that apply)

□ Asian/Asian American □ Black/African American □ Caucasian/White

□ Hispanic/Latino □ Native American □ Other:_____________

□ Prefer not to answer

23 How many years have you worked in EMS?____________

24 At your primary job, for what type of agency do you work?

□ Private ambulance company

□ Non-transporting public service
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□ Transporting public service

□ Helicopter service

□ Other_____________

25 In which county do you work primarily?

□ Clark □ Clackamas □ Multnomah □ Washington Do you have any other
comments you would like to share?

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

We sincerely thank you for taking the time to complete this survey -- your feedback is
important to us.
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TABLE 1

Reasons Reported by the 681 People Responding that they had not Enrolled a Patient in the ROC Hypertonic
Saline Study.

Reason for not enrolling a patient
Number of respondents who
endorsed this reason

Percent of respondents
endorsing this reason (n = 681)

I have not had a patient who met entry criteria 446 65.5%

I did not have time to enroll a patient who met entry criteria 29 4.3%

A patient qualified for the study but was wearing a No Study Bracelet 0 0.0%

I had a patient who qualified but did not remember to enroll 28 4.1%

I am ethically opposed to enrolling patients in studies without consent 8 1.1%

I have concerns about the safety of this particular study 5 0.7%

I do not work for an agency that is participating in the study 77 11.3%

Other 62 9.1%

Numbers do not add up to 100% because not all respondents endorsed any reason and more than one was allowed
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