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Animal models are commonly used for translational research despite evidence that 
the methodology of these studies is often inconsistent and substandard. This study 
describes the characteristics and impact of published research using animal models in 
the American Journal of Sports Medicine (AJSM).

Peer-reviewed articles published in the AJSM between January 1990 and January 2010 
using animal models were identified using MEDLINE. The articles were reviewed for 
funding source, anesthesia used, animal used, study type, study location, outcome 
measures, number of animals, duration of animal survival, main topic being stud-
ied, and positive or negative treatment effect. The impact factor of the studies pub-
lished between 2005 and 2010 was calculated. Two hundred fifty-seven articles, or 
6% (257/4278) of the total publications during the 20-year period, were analyzed. The 
impact factor increased from 1.83 in 2005 to 3.9 in 2010. The most common animals 
used were rabbits (24%) and pigs (16%). The anterior cruciate ligament was studied 
in 34% of the articles, and a pig model was used for 31% of these studies. Eighty-six 
percent of the studies had a positive treatment effect.

This study shows that animal models used in sports medicine research lack uniformity 
in their methods and suggests that a publication bias may exist for animal research in 
the sports medicine literature.
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Animal experimentation is com-
monly used in an effort to ad-
vance medical knowledge.1 

Although it is a controversial subject 
on some levels, the Medical Research 
Council has shown that most people favor 
animal research if it can advance medical 
care for humans.2 Animal studies are often 
performed for translational research, help-
ing further evaluate unproven techniques 
or devices before they are used on hu-
mans. However, many clinicians may not 
be comfortable interpreting the results of, 
or conducting their own, animal research 
due to little understanding of what consti-
tutes a valid animal research model. 

Because animal studies are used for 
translational research, their results need 
to be carefully interpreted.3 Although 
researchers can perform well-designed 
research projects using animals, such 
experiments should not be considered to 
have the same level of evidence as well-
designed prospective clinical trials.3 As 
with any type of research, innate limita-
tions exist to animal models,4 and it is im-
portant for researchers who are interested 
in using these models to understand these 
weaknesses so that faulty conclusions are 
not drawn from their work.3 

Two common weaknesses seen in 
animal research are (1) models that lack 
consistency between studies and (2) mod-
els that do not accurately represent the 
clinical question they have been designed 
to address.4-6 In addition, a publication 
bias3,6 (articles that find significant results 
being more likely to achieve publication 
than a similar study that does not find a 
difference) and reporting bias7,8 (the un-
derreporting of undesirable or unantici-
pated results) may exist in animal studies. 
Considering that most animal research 
is used for translational purposes, these 
biases may lead to inappropriate conclu-
sions being drawn that could negatively 
affect further studies.

With some countries providing more 
funding for animal research than human 
trials,9 the inconsistencies between animal 

studies are notable. Although some of the 
discrepancies can be attributed to a lack of 
knowledge about the animal model being 
used, it is possible that resource and in-
stitutional limits further contribute to this 
problem. The goal of the current study 
was to evaluate animal studies printed in 
the American Journal of Sports Medicine 
(AJSM) to describe the characteristics, 
model types, and impact of published ani-
mal research in orthopedic sports medi-
cine. These data may be helpful in es-
tablishing consistent animal models that 
can be used for common sports medicine 
questions and for minimizing the weak-
nesses and biases commonly associated 
with such studies.

Materials and Methods
Peer-reviewed, original research ar-

ticles published in the AJSM between 
January 1990 and January 2010 were 
reviewed with a MEDLINE search 
of the journal using the term animal. 
Manuscripts  within the specified data 
range were screened for original scien-
tific research using animal models. The 
included manuscripts were then reviewed 
with pertinent data recorded to charac-
terize the animal models used for each 
publication and factors associated with 
publication.

The data recorded from the reviewed 
articles included outcome measure in-
vestigated (eg, biocompatibility, wound 
healing, implant investigation, or tech-
nique), outcome measurement tool used 
(eg, biomechanical, histological, or ra-
diological [radiographs, magnetic reso-
nance imaging, computed tomography]), 
study location (ie, United States or out-
side the United States), number of ani-
mals used, duration of animal survival, 
and primary funding source (eg, internal, 
industry, federal grant, nonprofit group, 
other, or unspecified). Positive or nega-
tive treatment effect was also recorded, 
with a positive study being one that sup-
ported its hypothesis or main purpose. 
Finally, sources the authors cited within 
the methods section of each article were 
recorded. Descriptive statistics were used 
to develop comparative analysis and iden-
tify trends.

In addition, an animal model–spe-
cific impact factor was calculated for the 
animal studies published in the AJSM 
between 2005 and 2010. To calculate this 
impact factor for each year, the number of 
times each paper was cited during the pre-
ceding 2-year period was divided by the 
total number of animal studies published 
during that same 2-year period. The num-
ber of citations during those time periods 

Figure: Number of publications per year in the American Journal of Sports Medicine that used animal models.
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