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Typically, one of the steps for developing new clinical treat-
ments involves testing in animals. Therefore, the appropriate 
use of animals in research impacts future developments for 
treatment for patients.3,10 Because the use of animals in research 
is a highly regulated and monitored process,3,15,16 a minimum 
number of animals are used. The public’s attitudes regarding 
the use of animals in research has been studied previously. In 
1990, 60% of college students had no serious reservations about 
the value of animals in research.13 Over the last several decades, 
well-funded efforts from advocacy groups have been under-
taken to influence public opinion regarding the use of animals 
in research.2-6,8,12,14 More recent national polls commissioned 
by the Foundation for Biomedical Research found a decrease 
in public support of animal research in surveys of at least 1,000 
adults in the general public (64% support in 2004 compared with 
54% in 2008), falling to 48% in 2016.7 Decreasing acceptability 
of animal research among the public is likely to increase restric-
tions and limitations on animal research. Furthermore, legal 
actions restricting animal research have been implemented in 
the United States and Europe.3,5

As the providers of new treatments to the general public, 
physicians are in a unique position to discuss the origins of 
these new treatments and educate the public regarding the 
nature of the research pipeline. However, the attitudes of 

medical professionals regarding animals in research are not 
known. Furthermore, the medical education setting is where 
most physicians will have the greatest access to new treat-
ments and the research involved in the development of the new 
treatments. Therefore, the assessment of physician attitudes to 
research animal use in the medical education setting would 
be particularly important. To establish the attitudes of those 
preparing for a career in the medical profession, we surveyed 
U.S. medical student members of the American Academy of 
Neurology Student Interest Group in Neurology (AAN-SIGN), 
chosen since this research was conducted through the American 
Academy of Neurology, regarding their attitudes toward animal 
research. We also examined factors that might influence their 
attitudes toward animal research. Furthermore, we wanted to 
determine whether the attitudes represented are rigidly held 
beliefs. To investigate this, we also assessed the changes to 
these responses after viewing a 14-min educational video about 
animals in research.

Materials and Methods
Instrument. The survey was created by AAN Animal Stud-

ies Task Force Chair David Beversdorf, MD and AAN staff to 
establish attitudes on animal research. (Supplemental Table). 
Five survey questions were based on the Animal Research 
Scale originally published by Wuensch and colleagues,17 with 
additional questions derived by consensus of the research 
team. The final survey consisted of 7 positively-biased and 7 
negatively-biased statements regarding animal research. For 
negatively-biased statements such as “Animal research cannot 
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be justified and should be stopped”, respondents received a 
score of 1 for answering “Strongly agree”, a 2 for “Agree”, a 
3 for “No opinion”, a 4 for “Disagree”, and a 5 for “Strongly 
disagree”. The reverse coding was used for positively-biased 
statements such as “Most medical research done on animals 
is valid”; respondents received a 5 for “Strongly agree” and a 
1 for “Strongly disagree”. The demographic information that 
might impact attitudes was collected, including gender, years in 
medical training, diet (vegetarian compared with nonvegetar-
ian), pet ownership, experience with farming, rural compared 
with an urban upbringing, size of the city of origin, and prior 
experience with animal research.

Sample. The Animal Research Survey sample was comprised 
of 1,200 AAN members who, according to the AAN’s database 
records, were current medical students in the United States. Of 
1,831 eligible members, 1,200 were randomly selected for the 
sample. Thirty-three members were removed from the sample 
due to invalid email addresses, for a final sample size of 1,167.

Data Collection. The administration of the survey was ap-
proved as exempt by the University of Missouri Institutional 
Review Board, as all responses were anonymous. The survey 
was sent to the entire sample group by email on September 26, 
2013. Two reminder emails were sent, and data collection closed 
on October 21, 2013. As an incentive, all members who received 
the survey request were invited to participate in a drawing for 
one of two $500 prepaid gift cards.

Educational Video. To determine whether viewing an edu-
cational video would change their attitudes toward animal 
research, the 14-question attitude scale was administered to 
respondents, followed by a 14-min educational video that was 
embedded in the online survey window. The video, which 
was titled Veterinarians Speaking for Research, was generated by 
Americans for Medical Progress for educational purposes.1 It 
was selected for its length of less than 15 min and can be seen 
at http://www.youtube.com/watch?v=5RC2HhRCQ3s. It 
described the purpose of animal research and the regulations 
which ensure the standard of living conditions and care of 
animals in research. It also discussed the positive medical impli-
cations that such research has had. Respondents who indicated 
that they were able to watch the entire video were directed to 
complete the scale a second time.

Analysis. Descriptive statistics were calculated for the re-
sponse rates and sample demographics, and demographics 
were compared between responders and non-responders. 
After calculation of responses to individual questions and 
calculation of a composite attitude score, (described in detail 
below) the influence of demographics on composite attitude 
scores were calculated with Spearman’s rho for years in train-
ing, ANOVA for childhood setting, and for all of the other 
contrasts, which were between 2 groups, independent sample 
t tests were performed. Responses after the video were then 
compared with responses prior to the video using paired t 
tests for each individual question and for composite attitude 
scores. Significance for all comparisons was established at 
P < 0.05.

Results
Response Rate. A response rate of 14.4% (168/1,167) was 

achieved. The margin of error for all respondents at a 95% 
confidence level is ±7.0.

Demographic Characteristics of Sample. Demographic infor-
mation on survey respondents was analyzed from the AAN 
internal membership database. The mean age of survey partici-
pants was 27 y and the majority of respondents were male. A 

detailed comparison of all demographic variables can be found 
in Figure 1. Differences in age and gender between respondents 
and non-respondents were not significant.

Responses to Individual Questions. Aggregate responses to 
individual questions can be viewed in Figure 2. In the medical 
education setting, to determine the understanding of the role of 
animal research in the development of new therapeutics, the key 
questions of whether surgical procedures or new drugs should 
be tested in animals, and whether animal research, in general, 
is justified were a specific focus. Among respondents to the first 
survey, 4.8% agreed with the statement ‘Animal research cannot 
be justified and should be stopped’, 13.2% disagreed with the 
statement ‘New surgical procedures should be tested on ani-
mals before they are used on people,’ and 7.2% disagreed with 
‘New drugs should be tested on animals before they are used 
on people’. In addition, 11.9% disagreed with ‘Most medical re-
search done on animals are valid.’ After viewing the educational 
video, the group’s overall attitude changed to be more positive 
toward animal research, with the responses above decreasing to 
0.9%, 2.8%, 0.9%, and 4.7%, respectively for the aforementioned 
statements (Figure 3), which significantly differed from baseline 
scores for many of these items (Figure 4).

Composite Attitude Score. A composite animal research 
attitude score was calculated for each respondent based on 
responses to the survey’s attitude scale. The average score 
for all 14 statements was calculated for each respondent to 
determine his or her composite attitude score. Therefore, a 
score near 5 indicates that the respondent has a positive at-
titude toward animal research, while a score near 1 indicates 
a negative attitude. The composite was calculated separately 
for the responses to the first survey, and the responses to the 
second survey after the educational video discussing animal 
research.

Base Composite Attitude Score. Using the scale detailed above, 
the mean base attitude score of all 168 survey respondents before 
viewing the video was 3.9 (± 0.6 SD, range 2.2 to 5.0), indicating 
that survey respondents as a whole showed a positive attitude 
toward animal research coming into the survey.

Change in Base Composite Attitude Score. Of the 168 survey 
respondents who completed the base attitude scale, all but 60 in-
dicated that they had viewed the video in full. A paired samples 
t test comparing attitude scores of the 108 respondents before 
and after they watched the video indicated that the mean atti-
tude of survey respondents changed at a statistically significant 
level to become more positive (t(107)= 5.50, P < 0.00001) after 
viewing the video. The mean attitude score of all 108 survey 
respondents completing both surveys was 4.0 (± 0.5 SD, range 
2.8 to 5.0) before viewing the video; after viewing the video, the 
score was 4.1 (± 0.5 SD, range 2.9 to 5.0).

Base Composite Attitude Score and Demographic Variables. 
The survey included several demographic questions to test 
for relationship with base attitude score. These variables in-
cluded gender, years in medical training, vegetarianism, pet 
ownership, experience with animal farming, the population 
of the city in which respondents were raised, and prior animal 
research experience. Of these items, only gender (t(105)=2.65, 
P = 0.009) and prior animal research experience had a statisti-
cally significant relationship with attitude score (t(166)=2.95, P 
= 0.004); male respondents had a base mean attitude score of 
4.0, compared with 3.8 for females, and respondents who had 
previous animal research experience had a base mean attitude 
score of 4.0, compared with a score of 3.7 for those who had 
not done animal research in the past. See Figure 5 for survey 
frequencies on demographic questions. See Figure 6 for signifi-
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Figure 1. Demographic characteristics of survey respondents and nonrespondents.

Figure 2. Base animal research attitude scale frequencies before viewing educational video.
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cance tests on the relationship of composite attitude score with 
each demographic variable.

Discussion
This is the first study that we know of to examine attitudes 

toward animal research among medical students. Our findings 
suggest that medical students who are interested in neurol-
ogy exhibit a more positive than negative view of animal 
research and that the negative attitudes among them are not 
rigidly held.

Findings suggest that at baseline, a substantial number of 
medical students express disagreement with statements that 
describe essential components of the drug and procedure 
development pipeline. As described above, 13.2% disagreed 
with the statement ‘New surgical procedures should be tested 
on animals before they are used on people,’ and 7.2% disa-
greed with ‘New drugs should be tested on animals before 
they are used on people.’ Animal testing is a critical step in 
the process of testing new drugs and procedures,10 and there-
fore these questions were a focus of attention in this study 
exploring the attitudes of medical students. Furthermore, 

Figure 3. Animal research attitude scale frequencies after viewing an educational video on the value of animal-based medical research.a
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4.8% agreed with the more sweeping statement ‘Animal 
research cannot be justified and should be stopped.’ Physi-
cians represent the critical link between newly developed 
treatments and the general public, as they are responsible 
for dissemination of these treatments. If dissemination of the 
process of new treatment development does not occur, pa-
tients may unknowingly take up advocacy positions against 
their own long-term healthcare needs. Furthermore, in some 
cases, physicians might also take up advocacy positions 
against patients’ future healthcare needs, placing the future 
of treatment development at risk.3,10 Because students have 
the greatest exposure to new therapies and the preclinical 
research environment in the medical education setting, this 
is a critical time window for appropriate learning about the 
research pipeline. The changes in attitudes after observing 
the video suggests that negative attitudes can be changed, 
and that medical education may have a role in this setting. 
The video described specific research vignettes, and teaching 
medical ethics has been found to be most effective when based 

on vignettes and discussion.9,11 Therefore, such an approach 
may be beneficial in this setting.

According to our surveys, the only predictors of attitudes 
toward animals in animal research were gender (men had a 
more positive baseline attitude) and a history of experience with 
research. Support for animal research is greater in men than 
women among the general public, 60% to 40%, especially in the 
24 to 39-y-old age group.7 This may become more relevant in 
the future, as the proportion of women entering medical schools 
continues to increase.7 Interestingly, years of training was not 
a predictor of attitude score. This may raise concerns that the 
medical education process is having an insufficient impact on 
awareness of these issues. However, it is also possible that the 
students who had greater research motivation at an earlier stage 
of training were also more comfortable with animal research, 
since this student interest group also sponsors research scholar-
ships between years 1 and 2 of medical school, thus potentially 
selecting a more research-friendly group of students early in 
training, offsetting our ability to detect the impact of time in 

Figure 4. Question-by-question change in attitude scores, and statistical significance of change, among respondents who viewed full video.a
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the medical education setting in this survey. The lack of effect 
of farming experience and vegetarian diet may be impacted 
by the relatively small numbers of students representing these 
categories.

The findings in this study may be an underestimate of nega-
tive attitudes of medical students in general. This incidence of 
disagreement with animal research may be higher among other 
medical students, as the students sampled in this study had 
identified a specific interest in a relatively research-oriented 
specialty, neurology. However, despite the attitudes represented 
in the initial survey, these attitudes do not generally appear to 
be rigidly held. After viewing an educational video on the role 
of animals in research in the research pipeline, the expression of 
disagreement significantly decreased, despite the absolute value 
of composite scores not changing markedly. This was likely 
due to most participants indicating favorable attitudes toward 
animal research at baseline, which potentially contributed to a 
ceiling effect. The composite score included several questions 
on which there was considerable agreement at baseline as well 
as follow-up, thus minimizing the magnitude of change of the 
composite score upon watching the video. Even so, the overall 
change in composite score was statistically significant.

One limitation of this study was the scope of the population. 
As this is a study specifically of AAN-member medical students 
interested in neurology, the relevance for a broader range of 
students needs to be assessed. However, a nationwide sample 
was obtained in this survey. Despite the modest response rate to 
the survey, we found no apparent differences in demographics 
of respondents and non-respondents. Due to the potential im-
pact, these findings may need to be considered in the future of 
medical education curriculum development. Potential avenues 
of investigation include assessment of the impact of specific 
educational programming targeting this issue within the medi-
cal school setting. The purpose of the video component of the 
current study was for the more general purpose of assessing 
malleability of these attitudes. These results suggest that the 
incorporation of a simple educational intervention like this 
video may influence the attitudes of this crucial population. 
Future studies could also evaluate the potential long-term effects 
of such educational interventions. Furthermore, as previous 
exposure to animal research was the only factor that influenced 
attitudes in this study, some understanding of the principles of 
translational animal studies would appear to be a critical ele-
ment of such educational intervention.

Figure 5. Frequencies of demographic survey questions.

Figure 6. Significance tests on relationship of demographic variables with base composite attitude score.
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