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ABSTRACT
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Acupuncture is a medical procedure that involves stimulating specific points on the body to
achieve therapeutic purposes. Acupuncture’s popularity has increased in both human and
veterinary medicine. There is debate in the published literature with regard to its efficacy. We
conducted scoping and systematic reviews to examine veterinary acupuncture’s efficacy. Our
scoping review revealed a body of literature that was comprised primarily of narrative reviews,
case reports, and case series. Controlled trials represented 21% of the published literature. Our
systematic review examined acupuncture’s efficacy for the treatment of musculoskeletal
conditions in dogs. Preliminary results were presented in this thesis. Eleven trials covering 8
musculoskeletal conditions were included. There was a risk of bias in many of the included
trials. Trials differed with regard to the acupuncture methods used, control protocols, and
outcome measures. These issues make data synthesis difficult and prevent the drawing of
conclusions based on the available literature.
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Introduction

Evaluating the Efficacy of an Intervention
Overview
Veterinary clinicians take multiple factors into consideration when deciding what
treatment is appropriate. These factors include such things as the client’s beliefs, the clinician’s
experience, the cost of the intervention, and the scientific evidence for efficacy. Although
scientific evidence is not the only factor that should influence decision making, it can answer the
question of whether or not a particular treatment is efficacious in a species.

Scientific evidence for efficacy can come in many forms, including in-vitro studies,
animal studies, expert opinion, case reports, observational studies, randomized controlled trials
(RCTs), and systematic reviews. These types of evidence represent parts of the evidence
pyramid, at the top of this pyramid are the most informative study designs for answering
questions about an intervention’s efficacy and at the bottom are the least informative study
designs (Pandis, 2011). In-vitro studies are generally the least informative, whereas systematic
reviews, which synthesize the evidence from several RCTs, provide the most defensible evidence
with respect to efficacy under real-world conditions. Randomized controlled trials are subject to
multiple sources of bias if not conducted correctly (Jüni et al., 2001). Chance variation between
the randomly selected samples used in a trial can also skew the results. Systematic reviews are
therefore of great value when it comes to the question of efficacy, since they examine the quality
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of evidence for a given intervention and attempt to draw conclusions from the body of evidence
as a whole.

Although in-vitro studies occupy the lowest portion of the evidentiary pyramid, it does
not necessarily mean that the evidence provided by such studies is not useful. In fact, in-vitro
studies can lead to innovations in medicine and are essential for developing new treatment
strategies. They also play an essential role in identifying the mechanism of action for many
therapies that have proven efficacy. When one’s objective is to determine clinical therapeutic
efficacy, however, they offer little defensible evidence, since it is difficult to determine the
clinical relevance of responses observed in cells or tissues outside the host organism (Sargeant et
al., 2014).

Editorials and expert opinion are also low on the evidentiary pyramid. These types of
evidence can play an important role in medicine as they allow for discussion and identification of
areas where more research is required, and can draw attention to errors or limitations in other
published works. However, because they do not follow a systematic method for gathering
evidence, and since opinions among experts often vary, they offer little inherent evidence
regarding efficacy. Opinions are subject to many forms of bias and may be based on experiences
that do not adequately account for the placebo effect (Sargeant et al., 2014). It is also difficult to
determine who constitutes an expert. On their own, these forms of evidence do not directly
inform the question of efficacy.
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Case reports and case series are associated with many limitations. The lack of a control
group in these reports means that there is no way to determine if the subjects would have
experienced the observed outcomes without the treatment, and therefore case series and case
reports can be suggestive of, but do not demonstrate, efficacy (Cockcroft and Holmes, 2003).
These reports do, however, offer valuable information by documenting rare disease conditions
and help to identify areas where RCTs should be conducted.

Case-control studies are observational studies where the treatment group is selected based
on the outcome of interest and is matched with a control group that does not have the outcome
(Mann, 2003). Researchers then determine if there is a difference between the groups’ odds of
exposure to one or more variables of interest. These studies can be useful when the outcome is
rare or when an RCT may be unethical. These studies are useful for generating hypotheses,
however the possibility of confounding and other biases make it difficult to draw conclusions
regarding causation. They are susceptible to multiple forms of bias, including observation bias,
selection bias, and recall bias, among others (Mann, 2003). Because of these limitations, where it
is possible and ethical, investigations into efficacy use an RCT design.

Cohort studies can be either prospective or retrospective. In prospective cohort studies,
participants are selected who do not have the outcome of interest and are then followed for a
period of time. Exposures that may be relevant to the outcome of interest are determined and
researchers look for differences in the risk of getting the outcome of interest based on exposure.
Retrospective cohort studies follow the same methodology; however, they use data that have
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already been collected for other purposes (e.g. medical records). Cohort studies are useful in
cases where the exposure of interest is rare or where an RCT would be unethical (Mann, 2003).
Unlike case-control studies, there is no doubt that the exposure preceded the outcome.
Confounding variables can, however, mask true cause-and-effect relationships in cohort studies.
They are also subject to selection bias and information bias. Due to these limitations, the RCT is
preferred over the cohort study for determining efficacy (Sargeant et al., 2014).

Cross-sectional studies or surveys are conducted by taking a sample of the whole
population and then dividing them typically into two groups. These two groups can be diseased
animals and non-diseased. Researchers then observe the rates of particular parameters of interest
within each group. The strength of a relationship between the disease and a particular parameter
can then be represented by an odds ratio (Cockcroft and Holmes, 2003). These studies are the
only design that allow for true prevalence calculations and when an RCT would be unethical
they can help in determining relationships. This study design does not, however, offer evidence
of a temporal relationship so it is impossible to determine if the exposure proceeded the outcome
or disease. These studies are most helpful in generating hypothesis (Cockcroft and Holmes,
2003).

In an RCT, the allocation of subjects to intervention groups and control groups is under
the control of the investigator. These trials are conducted under real world conditions, which
allow for clinically relevant results (Sargeant et al., 2014). Randomizing subjects using a formal
chance-based process reduces the likelihood of confounding bias since we expect that any
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unknown confounding variables would be evenly distributed between control and treatment
groups (Schulz and Grimes, 2002). RCTs are second only to systematic reviews in providing
defensible evidence regarding efficacy. When RCTs are carefully designed and follow reporting
guidelines such as CONSORT (Consolidated Standards of Reporting Trials), they provide
valuable and defensible evidence for efficacy (Moher et al., 2010). Where ethical and possible,
rigorous RCTs are the preferred method for the investigation of the efficacy of an intervention.

Ideally, multiple RCTs should be used to determine the efficacy of an intervention. This
need can be illustrated by examining the level of significance (p-value) used in many clinical
trials. In most cases the p-value cut-point for statistical significance is 0.05, indicating there is a
five percent probability that any difference observed is not due to the intervention but is simply
due to chance. In other words, approximately 1 out of every 20 RCTs would be expected to show
significant results simply due to chance. RCTs can also vary with regard to methodological
quality. Poorly conducted RCTs can results in biased results. The Cochrane Collaboration has
developed a tool for assessing risk of bias (Higgins et al., 2011). It indicates six major areas
where bias can be introduced. As methodological quality decreases, risk increases that an RCT is
affected by selection bias, performance bias, detection bias, attrition bias, and reporting bias.
These issues indicate the need to examine multiple RCTs when determining efficacy.

As the name implies, systematic reviews provide a systematic and transparent
methodology for collecting evidence, evaluating the quality of the evidence, and synthesizing the
results of that evidence (Sargeant et al., 2014). It is for these reasons that systematic reviews are
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the best method for evaluating efficacy (described in greater detail below). Although systematic
reviews can be conducted on different study designs, for the purposes of determining efficacy
these reviews should focus on RCTs where possible.

Scoping Reviews
Some bodies of evidence are complex, and when trying to determine the efficacy of a
therapy it may be difficult to know where to begin. Scoping reviews can help with that process as
they provide a systematic method for collecting and summarizing the published literature in a
broad research area. In contrast to systematic reviews, in which the research question is usually
very focused (for example investigating a single intervention for the treatment of a single
condition in a single species), a scoping review examines a greater range of interventions and/or
conditions and/or species, with the potential to cover a large body of evidence. Scoping reviews
are often done in advance of a systematic review, in order to determine areas where there are
sufficient numbers of studies for a systematic review to be conducted (Arksey and O’Malley,
2005). They also can help define the important issues in a research area, thereby guiding the
focus of a systematic review. Scoping reviews do not assess the methodological quality of the
included studies, nor do they extract and synthesize study results. Therefore, they do not attempt
to examine the quality of evidence or the weight of evidence for or against the intervention. The
literature collected is categorized by parameters such as publication type, intervention methods,
species studied, outcome measures, and any other category that is pertinent to the research area
(Arksey and O’Malley, 2005). Scoping reviews therefore provide a preliminary approach to
describing the body of literature in areas that are complex.
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Arksey and O’Mally have proposed the following 5-stage methodology for conducting
scoping reviews (Arksey and O’Malley, 2005):

Stage one: Identifying the research question
Stage two: Identifying relevant studies
Stage three: Study selection
Stage four: Charting the data
Stage five: Collating, summarizing, and reporting the results
Stage six (optional): Stakeholder consultation

Stage one: Identifying the research question. When developing the research question, it is
important to consider the focus or goal of the review. Characteristics such as the study
population, interventions, outcomes, and study types should be considered. The question should
remain broad, since the goal of a scoping review is to provide a broad overview of a body of
evidence. Terms contained in the research question should be defined when there is any
possibility of ambiguity. A structured research question could take the form: “What is the current
evidence for efficacy of [intervention] in [population] for the treatment of [condition]?”, where
the intervention, population, or condition (or any combination thereof) could be relatively
broadly defined. A question formulated in this manner would allow for the collection of all the
literature pertaining to the intervention, regardless of study design.
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Stage two: Identifying relevant studies. Multiple sources can be searched to identify
relevant studies. These can include electronic databases, reference lists, and hand-searching of
key journals or conferences that are not electronically indexed. Date and language restrictions
should be discussed prior to conducting the search; this can be based on time and resources
available for the review. When searching electronic databases, a search strategy should be
developed. Search terms should reflect the focus of the research question and allow for a broad
and inclusive search of the literature.

Stage three: Study selection. Due to the broad nature of a scoping review’s search
strategy, it is likely that many non-relevant articles will be identified. Inclusion and exclusion
criteria can be developed to narrow the focus of the review to match its objectives. If necessary,
these criteria can be decided post-hoc as researchers become more familiar with the literature. At
least two reviewers should apply the agreed-upon inclusion and exclusion criteria to each
citation. These determinations can be based on the abstract, but if relevance remains unclear then
the full article should be obtained.

Stage four: Charting the data. Charting the data refers to sorting the data based on key
characteristics. Before conducting the review, characteristics of interest should be determined.
Once a citation is deemed relevant, at least two reviewers extract the relevant information, for
example the outcomes measured, species studied, intervention details, and publication type.
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Stage five: Collating, summarizing, and reporting the results. Data that were previously
charted are formatted into tables and figures that show the distribution of literature among the
characteristics of interest. For example, figures might show the characteristics of different types
of trials grouped by the species studied or the outcomes measured. This type of reporting can
help to identify gaps in the literature and areas with sufficient evidence for a systematic review.

Stage six: Stakeholder consultation. Reviewers contact organizations and experts related
to the research area. Experts may be able to help in the identification of literature sources,
question formulation, and categories for data charting. This step is optional.

In summary, although they do not permit the drawing of conclusions regarding efficacy
and do not grade the quality of collected evidence, scoping reviews provide insight into a body
of literature and can help identify areas where a systematic review could be conducted.

Systematic Reviews
Systematic reviews are at the peak of the evidentiary pyramid and therefore provide the
most defensible evidence for evaluating the efficacy of an intervention (Roudebush et al., 2004).
When properly conducted, they provide a transparent method for collecting evidence, evaluating
the quality of that evidence, and synthesizing the results of multiple studies. The Cochrane
Collaboration has developed a handbook outlining methods for systematic reviews of
interventions in human health care (Higgins and Green, 2011).
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The methods are divided into eight stages (Higgins and Green, 2011):

Stage one: Defining the review questions and developing criteria for including studies
Stage two: Searching for studies
Stage three: Selecting studies and collecting data
Stage four: Assessing risk of bias in the included studies
Stage five: Analyzing data and undertaking meta-analyses
Stage six: Addressing reporting biases
Stage seven: Presenting results and “summary of findings” tables
Stage eight: Interpreting results and drawing conclusions

Stage one: Defining the review question and developing criteria for including studies.
The review question should be focused and clear. The acronym PICO (population, intervention,
comparisons, and outcomes) is used to frame the question in systematic reviews on interventions.
The question should be framed with these four categories in mind. Considering the specific
elements of each of these categories will help when synthesizing data.
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Stage two: Searching for studies. Search terms should be designed to identify literature related to
the specific PICO questions. Search terms should have high sensitivity, meaning they will
identify any relevant literature but may also identify many citations that are not relevant (Higgins
and Green, 2011). In veterinary medicine, the databases searched typically include MEDLINE,
CAB Direct, and AGRICOLA (Grindlay et al., 2012). The “grey” (i.e. unpublished or informal)
literature may also be searched to identify additional studies (Higgins and Green, 2011).

Stage three: Selecting studies and collecting data. Eligibility criteria should be decided
upon before the initiation of the review. These criteria focus on the study designs to be included
as well as the PICO question parameters. Data collection forms are an effective tool for
collecting relevant information from each study. These forms can be constructed using software
packages such as DistillerSR or Microsoft Access. Authors should decide on the information to
extract from each study to reach the objectives of the review. Both the screening for eligibility
and the collection of data should be done by two reviewers to decrease the likelihood of errors
(Higgins and Green, 2011).

Stage four: Assessing risk of bias of included studies. Assessing the risk of bias of the
primary studies is an important part of a systematic review, since problems with the design and
execution of trials in health care can reduce the validity of the findings. Empirical evidence has
shown that controlled trials with flawed methodological approaches tend to have larger estimates
of treatment effects (Schulz et al., 1995). Cochrane has designed a risk of bias assessment tool
that provides a structured approach to evaluating the quality of individual RCTs (Higgins et al.,
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2011). This tool has seven categories: sequence generation, allocation sequence concealment,
blinding of participants and personnel, blinding of outcome assessment, incomplete outcome
data, selective outcome reporting, and other potential sources of bias. Sequence generation is the
process by which investigators randomly assign subjects to each treatment group; this allows for
any confounding variables inherent in the population to be evenly distributed between treatment
and control groups (Higgins and Green, 2011). Allocation sequence concealment refers to the
process by which the allocation sequence is concealed from those involved in enrolment and
assignment of subjects. If those involved in enrolment can determine the allocation sequence,
they could potentially influence which subjects go into each group (Higgins and Green, 2011).
Blinding of participants and personnel refers to the procedures employed to ensure that both
participants and personnel are unaware of which treatment was administered to any given
participant (Higgins and Green, 2011). As one example, patients who believed they were given
the treatment have a tendency to report improvements in nausea and pain (Hróbjartsson and
Gøtzsche, 2010). Outcomes reported by personnel can be influenced if they are aware of the
treatment allocation (Schulz et al., 1995). Blinding of outcome assessment is needed for the same
reasons as blinding of participants and personnel. Incomplete outcome data refers to dropouts
and exclusions not included in the analysis of the estimate of effect. Missing outcome data
increases the possibility that the observed effects are biased (Tierney and Stewart, 2005).
Selective outcome reporting is defined as selecting a subset of the original variables for
publication on the basis of the results (Higgins and Green, 2011). Empirical evidence has shown
that statistically significant outcomes have a higher likelihood of being reported, compared to
negative findings (Chan et al., 2004a; Chan et al., 2004b; Chan and Altman 2005). “Other
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potential bias” includes any form of bias that is not represented in one of the other categories.
For each of these categories, a publication is rated as having a low, unclear, or high risk of bias.

Step five: Analyzing data and undertaking meta-analyses. Many systematic reviews
include a meta-analysis, which is the synthesis of results from two or more studies (Garg et al.,
2008). This allows for an increase in power and precision in the estimate of effect. A weighted
average of the effect estimates from primary studies is used (Hunter and Schmidt., 2004), which
can be calculated using software such as Comprehensive Meta-Analysis (Comprehensive MetaAnalysis, Version 3.3.070).

Step six: Addressing reporting biases. Both studies with statistically non-significant
findings and those with significant findings are important to include (if applicable) in order for
systematic reviews to make accurate assertions about efficacy. Empirical evidence shows that
publication bias is common in clinical research, meaning that trials with statistically significant
results are more likely to be published than trials that find no difference between the control and
treatment groups (Easterbrook et al., 1991). Publication bias is important to address and
investigate when conducting a systematic review since it can skew the results. Funnel plots can
be used to show the distribution of an outcome among trials and illustrate if there is any concern
of publication bias (Begg and Berlin, 1988).

Step seven: Presenting results and “summary of findings” tables. Tables and figures are
used to present the findings, including the results of any meta-analysis. Forest plots are often
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used to present results (Higgins and Green, 2011). A summary of findings table can be
constructed to display key information regarding the quality of evidence, magnitude of effect,
and the available data for important outcomes for a given comparison (Guyatt et al., 2008).

Step eight: Interpreting results and drawing conclusions. GRADE (Grading of
Recommendations, Assessment, Development, and Evaluation) is an approach to making
judgements about the quality of evidence (Guyatt et al., 2008). Under this system, evidence is
rated as being of high, moderate, low, or very low quality. The default rating for RCTs is “high
quality;” a study is then downgraded based on concerns in 5 areas: risk of bias, indirectness of
the outcome measure, inconsistency, publication bias, and imprecision (Balshem et al., 2011).
When considering risk of bias, authors consider if bias detected in the assessment could have
influenced the specific outcome measure being examined (Guyatt et al., 2011 a). Indirectness
would be of concern if, for example, surrogate outcomes were used that do not directly measure
clinical benefit (Guyatt et al., 2011b). Inconsistency refers to heterogeneity between studies; this
can be assessed by determining whether confidence intervals between studies overlap, or if there
is a high calculated I2 value (an estimate of heterogeneity across studies; Guyatt et al., 2011 c).
Publication bias can be detected by using funnel plots to determine if there is evidence of trials
with non-significant findings not being published (Guyatt et al., 2011 d). Imprecision is of
concern if the combined sample size of all studies is not large enough to detect a statistically
significant difference. Imprecision is also an issue when the effect measure’s confidence interval
crosses both an “appreciable benefit” and “no effect” lines (Guyatt et al., 2011 e). GRADE
provides a structured and transparent method for identifying the best evidence on which to base
conclusions on efficacy.
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In summary, systematic reviews comprise a transparent method for collecting evidence,
assessing its quality, and addressing questions about efficacy. They are the top of the evidence
pyramid and therefore provide the most scientifically defensible evidence for determining
efficacy.

Veterinary Acupuncture
History
It is generally accepted that acupuncture originated in China and the first clear reference
to acupuncture as a medical treatment can be found in “The Yellow Emperor’s Classic of
Internal Medicine” dating from about 100 BCE (Baldry and Thompson, 2005; White and Ernst,
2004). Sharpened stones and bones dating from about 6,000 BCE have been interpreted as being
acupuncture instruments, however they may have been used instead as surgical equipment for
drawing blood or lancing abscesses (Huang, 1996; Ma, 1992). Some authors suggest that
veterinary acupuncture has been practiced for nearly 3,000 years, with its first recorded use in
dogs during the Tang Dynasty ca. 618-907 A.D. (Tobias and Johnston, 2012). Other attempts to
trace its origin have found that some historical references to needling actually refer to bleeding
and surgery rather than acupuncture, and have failed to find clear evidence for the practice of
acupuncture on animals prior to the nineteenth century (Ramey and Rollin, 2004).
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Meridians and acupoints
A tenet of traditional Chinese medicine is that the body possesses a vital energy, known
as “Qi”, which flows through channels called meridians, and that changes in this energy can lead
to disease (Kaptchuk, 2002). Jing-Luo is the system that describes the location and function of
the meridians. It can be broken down into two components: Jing-Mai and Luo-Mai. Jing-Mai
translates to “major trunk vessel” and Luo-Mai translates to “collateral” or “branch vessels”.
Hence, Jing-Mai are the major meridians, whereas Luo-Mai are the smaller ones (Xie and Preast,
2007). These meridians are said to exist throughout the body of humans and animals. Chinese
medicine claims that restoration of health can be achieved through a normalization of the flow of
Qi by stimulating specific points on the body known as acupoints, which are located along the
meridians.

According to Chinese tradition, there are twelve functional entities or organs that can be
influenced by meridians. Zang-fu is the term used to describe this system of organs. Zang organs
are heart, liver, spleen, lung, and kidney. Fu organs are small intestine, large intestine, gall
bladder, urinary bladder, stomach, and Sanjiao. Sanjiao does not correspond to an anatomical
organ, but is said to be located in the thoracic and abdominopelvic cavities. Each of these organs
is said to have corresponding meridians and along those meridians are acupoints that can be
stimulated for diagnosis or treatment of a malady (Xie and Preast, 2007).

Acupoints in animals are located using a variety of methods. Body charts are often used
to determine the general area of an acupoint, and then instruments such as galvanometers or
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ohmmeters are used to find the site of highest conductivity within that region, which is deemed
to be the acupoint (Bullock et al., 2002; Gilbertson et al., 2003). The exact location of these
points is not well defined in animals; some charts describing their locations have been derived by
transposing the location of human acupoints (Xie and Preast, 2007).

Acupuncture Methodologies
The needles used in acupuncture vary depending on the application and nature of the
subject. Different types of acupuncture include traditional or dry needle acupuncture,
electroacupuncture, laser acupuncture, acupressure, injection acupuncture, hemoacupuncture,
and implant acupuncture. All of these modalities are intended to stimulate acupoints using
different methods (Xie and Preast, 2007).

There are three categories of needles used in acupuncture. The first includes three-edged
needles, wide needles, and beveled hypodermic needles. The second category includes any
filiform needle. Filiform needles have a tapered tip and can be made of plastic or various metals.
The third class of needle is comprised of sterile and hollow needles which are typically used to
inject liquids into acupoints. Filiform is the most commonly used needle in Europe and North
America (Xie and Preast, 2007). Acupuncture needle diameters vary between 0.15 mm and 0.35
mm. Their length is typically between 7 mm and 100 mm (Xie and Preast, 2007). Smaller
needles are used for small animals and weak or geriatric patients. Large needles are used to
stimulate deep acupoints commonly found in large muscle masses (Ellis and Boss, 1994).
Needles are typically inserted 10-40 mm deep (Xie and Preast, 2007).
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The most common method of insertion is the two-finger press which uses two fingers of
the guide hand to hold the needle in place while the other hand inserts the needle. It first
penetrates the epidermis and is inserted to reach the depth said to correspond to the acupoint. The
needle is then manipulated until there is a physiological reaction, which is interpreted as
signifying the arrival of Qi. The observed physiological reaction can be fasciculation of the skin,
ear movement, lip movement, or the patient looking at the needle or the acupuncturist (Xie and
Preast, 2007).

Dry needle acupuncture is the use of needles alone at acupoints, with no intentional
induction of hemorrhage. Electroacupuncture is the use of electricity to stimulate acupoints.
Needles are inserted at the point and then current is passed through the needle. The amount of
current and the duration of stimulation vary (White, 1984). Laser acupuncture is the application
of low intensity laser light at acupoints. Injection acupuncture or aqua-acupuncture is the
injection of liquids – typically anesthetics, saline, or analgesics – at acupoints. Injection at
acupoints is proposed to increase the effectiveness of the anesthetic or analgesic (Kim et al.,
2006). Acupressure is the application of pressure, typically by hand, at acupoints (Abraham,
2008). Hemoacupuncture is the use of hollow needles inserted at acupoints to intentionally
puncture a blood vessel and allow bleeding. In the horse, acupuncturists may aim to bleed a
volume of 50-100 mL (Xie and Preast, 2007). In implant acupuncture, materials such as gold
beads are implanted under the skin at acupoints (Xie and Preast, 2007). Acupuncture has many
different modalities, however they all share the common intention of stimulating acupoints in an
effort to manipulate the flow of Qi.
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Clinical Applications
Acupuncture is recommended for a variety of conditions in animals. Anecdotally,
musculoskeletal conditions are the most common clinical application in animals (Chan et al.,
2001). Other conditions for which it has been employed include epilepsy, dysphonia, vertigo,
cervical pain, encephalitis, tremors, tetanus, hyperactive behavior, ocular disorders, facial
paralysis, headache, hip dysplasia, intervertebral disk disease, arthritis, and reproductive issues
(Xie and Preast, 2007).

Evidence synthesis to date
Many narrative or non-systematic reviews have been published on veterinary
acupuncture. The methodological quality of reviews in many topic areas varies. For instance,
most reviews on pre-harvest food safety topics did not describe their search strategies or the
criteria used to determine trial eligibility, and in many of these reviews there was no structured
approach to evaluating the risk of bias in individual studies (Sargeant et al., 2006). These reviews
provide little reliable evidence for regarding that subject.

A single prior systematic review of veterinary acupuncture has been conducted, which
was published in 2006 (Habacher et al., 2006). The authors considered all acupuncture
modalities, including electroacupuncture, laser acupuncture, injection of distilled water into
acupuncture points, gold implant acupuncture, and moxibustion. Eligible species included any
domestic animals. All outcomes and control modalities were also eligible. All conditions for
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which acupuncture had been administered were investigated, including hip dysplasia, chronic
lameness or navicular disease, wobbler syndrome, chronic back pain, induced spinal cord injury,
hepatitis, rumen acidosis, lung function, induced colic, induced rectal distention, induced
cutaneous pain, midline ovariohysterectomy, behaviour, Cushing’s syndrome, reproductive
disorders, and diarrhea. Acupuncture’s use as a component of anesthesia was also included in the
review. Fourteen RCTs and 17 non-randomized controlled trials were eligible.

The methodological quality of the trials was variable but, on average, was low. The
authors stated that there is promising evidence for the use of acupuncture in cutaneous pain,
diarrhea, spinal cord injury, Cushing’s syndrome, lung function, hepatitis, and rumen acidosis.
They concluded, however, that due to the generally low quality of trials and the low numbers of
trials “there is no compelling evidence to recommend or reject acupuncture for any condition in
domestic animals” (Habacher et al., 2006).

Rationale

It has been 10 years since the last systematic review of veterinary acupuncture was
conducted, and in light of its popularity, there is a need to review the evidence for efficacy once
again. Our scoping and systematic reviews endeavor to do that.
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Chapter 1: A scoping review of the evidence for efficacy of acupuncture in companion
animals

Introduction
Acupuncture is a component of traditional Chinese medicine that involves the stimulation
of specific points on the body’s surface to illicit therapeutic effects (Koski, 2011). These specific
points are referred to as acupoints. Stimulation is typically done via needles. However, there are
many variants, including electroacupuncture, acupressure, injection acupuncture, and
moxibustion acupuncture. Acupuncture’s use as an alternative or complementary therapy is
increasing in popularity: in 2007 it was estimated that about 14 million Americans had used
acupuncture, up from about 8 million in 2002 (Zhang et al., 2012). Acupuncture has been
recommended as a treatment for a variety of conditions in animals including arthritis, behavioral
problems, hip dysplasia, cancer, and Cushing’s syndrome (Koski, 2011).

Evidence-based decision-making in medicine is the process by which practitioners or
policymakers determine which therapy is most appropriate for patients (Sackett et al., 1996). It
has both scientific and non-scientific components. Evidence from clinical trials informs the
scientific component. Preferences and values are examples of non-scientific components, which
also play an important role in decision-making.

Within the scientific literature, there is debate regarding the efficacy of acupuncture in
humans and animals (Madsen et al., 2009; Habacher et al., 2006). Systematic reviews provide a
scientifically defensible method for evidence-based decision-making, offering a transparent and
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scientifically rigorous method of collating scientific literature and synthesizing evidence
(Sargeant et al., 2014). The only published systematic review of veterinary acupuncture to date
was unable to draw conclusions due to the predominance of case reports and editorials, which are
of low evidentiary value for accessing the efficacy of a treatment, and the small number of
clinical trials which were generally of low quality (Habacher et al., 2006). It has been 10 years
since this systematic review was published, and there is a need for an updated synthesis of the
evidence.

Developing a research question for a systematic review related to treatment efficacy
involves the definition of four key elements (the “PICO” terms): the participants or population to
be studied (“P”), the treatments or interventions being evaluated (”I”), the comparison group(s)
(“C”), and the outcomes to be measured (“O”) (Higgins, Green, 2011). Acupuncture is a broad
term that includes many treatment methods that can be used to treat a wide array of conditions
(Koski, 2011). Thus, investigating the efficacy of veterinary acupuncture encompasses a wide
range of PICO terms, with potential differences in the quality and quantity of literature available
to address each possible PICO question. A scoping review can be conducted to identify the areas
where a sufficient body of literature exists to support a systematic review (Arksey and O’Malley,
2005). A scoping review identifies the important issues in an area of interest by identifying and
categorizing all of the available evidence. The framework for scoping reviews was initially
proposed by Arksey and O’Malley (2005) and includes five steps: identifying the research
question; identifying relevant studies; study selection; charting the data; and collating,
summarizing, and presenting the results. In contrast to a systematic review, a scoping review
does not include a risk of bias assessment or synthesis of the evidence. Another major difference
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is that unlike a systematic review, which is typically limited to the examination of one treatment
for one condition in a single species, a scoping review identifies and categorizes all of the
evidence related to a broad subject. Our objective was to conduct a scoping review of the
evidence for efficacy of acupuncture in companion animals.

The research question for this scoping review was: “What is the current evidence for
efficacy of acupuncture in companion animals?”

Methods
This review followed the framework developed by Arksey and O’Malley (2005).

Identifying the research question
The objective was to describe the literature that has been published examining the
efficacy of acupuncture in companion animals. For the purposes of this review, companion
animals included horses, dogs, and cats. All outcomes, types of acupuncture and study types
were considered relevant.

Identifying relevant studies
Seven electronic databases were searched for relevant articles (Table 1). Search terms
were chosen to be as broad and inclusive as possible. Seven search strings were entered into each
of the selected electronic databases (Table 2). Searches were conducted from January 26–29,
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2014, with an update to the search on June 6, 2015. There were no restrictions with regard to
date, country, or language of publication. Citations identified were imported into RefWorks
Reference Management Software (ProQuest LLC, Ann Arbor, MI, 2012) and duplicate citations
were removed using the “Close” and “Exact match” tools in RefWorks. The remaining articles
were then exported to Microsoft Excel 2013 (Microsoft Corporation, Redmond, WA) for
relevance screening.
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Table 1. Electronic databases and platforms used to
search for all relevant literature on veterinary
acupuncture using predefined search terms

Database

Platform

MEDLINE

Pubmed

CAB Direct

CABI

AGRICOLA

EBSCOhost

CINAHL

EBSCOhost

TOXNET

ProQuest

Science.gov

DOE/OSTI

Web of Science

Thompson Reuters
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Table 2. Search terms used in each of seven discrete search strings for
this scoping review, entered into each electronic database

Veterinary AND (Acupuncture OR acupressure OR
electroacupuncture)
Equine AND (Acupuncture OR acupressure OR electroacupuncture)
Horse AND (Acupuncture OR acupressure OR electroacupuncture)
Dog AND (Acupuncture OR acupressure OR electroacupuncture)
Cat AND (Acupuncture OR acupressure OR electroacupuncture)
Canine AND (Acupuncture OR acupressure OR electroacupuncture)
Feline AND (Acupuncture OR acupressure OR electroacupuncture)
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Study selection
Relevance screening was conducted in two stages; the first based on title and abstract,
and the second based on the full article. Articles were independently screened by two reviewers
at both levels of screening, and conflicts were resolved by consensus. A pretest using 100 articles
was performed. Cohen’s kappa was calculated on the pretest results to determine agreement
between reviewers; if agreement was poor (kappa < 0.80) differences were discussed and
resolved before reviewing all articles. Reviewers met periodically to compare relevance
screening results for all articles. Any differences were discussed and resolved by consensus.

Two questions were used to determine if an article was relevant: “Does the article address
acupuncture as a therapeutic or preventive intervention?” and “Does the article pertain to dogs,
cats, or horses with the outcomes measured in live animals?”. These questions restricted our
results to include only those articles that examined the efficacy of acupuncture in three common
companion animal species. A therapeutic intervention was defined as an intervention intended to
reduce the signs, severity, or duration of a disease condition. A preventive intervention was
defined as any intervention intended to prevent the onset of a disease condition. Both questions
were used in each stage of screening to determine relevance.

Studies investigating mechanism of action were excluded from the review. Mechanistic
studies were defined as studies in which no disease condition was investigated and that were,
instead, focused on how acupuncture might work. Books were included in the review if they
focused on veterinary medicine and included one of the following phrases in the title:
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acupuncture, acupressure, electroacupuncture, moxibustion, traditional Chinese medicine,
complementary medicine, alternative medicine, or Chinese medicine.

If it was unclear whether or not a citation met our inclusion criteria during the
title/abstract screening, that citation would go on to the second stage of screening. However, if it
was not clear from the title / abstract which species was studied, and the journal in which the
article was published was a human medical journal, then the citation was excluded. In these
cases if the study was published in a human journal we assumed it only had human participants.

After the first stage of screening, full manuscripts were obtained for the articles deemed
relevant. Full-text articles were accessed from library holdings, library journal subscriptions, and
open-access sources such as Google Scholar. Articles that could not be accessed from these
sources were requested via the University of Guelph inter-library loan system. If the full
manuscript was not found following these steps and an abstract was available, categorization was
undertaken based on the abstract. Citations for which neither the full manuscript nor an abstract
could be obtained were excluded. Due to the large number of total citations identified , it was not
feasible to translate the non-English papers and so they were also excluded if categorization
could not be completed with an English abstract. Reviewers met frequently to compare screening
results and to resolve conflicts.
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Charting the data
Categorization of each article was done using a form constructed in Microsoft Access
(Microsoft Office Professional Plus 2013, Version 15.0.4779.100). Each reviewer was trained
using an instruction document developed by the review team. Categorization was conducted by
two independent reviewers and differences were resolved by consensus. The data collected
included publication type, type of outcome measured, species studied, and acupuncture method.

Collating, summarizing, and reporting the results
All articles were categorized by publication type. Non-randomized controlled trials and
randomized controlled trials were categorized as experimental studies. Experimental studies,
hypothesis-testing observation studies, case reports, and case series were additionally categorized
by species studied, acupuncture methods used, and outcome categories. Categories for outcomes
were determined prior to conducting the categorization. As the review progressed, additional
categories were added as needed. The goal was to group outcomes by body system or general
disease condition. Body system categories included respiratory, gastrointestinal, cardiovascular,
and other systems. Among the disease conditions included were cancer, pain, and wound
healing. Citations categorized as anesthesiology investigated the role of acupuncture in reducing
the amount of anesthetic required to induce or maintain general anesthesia. Additional categories
included cardiovascular parameters, changes in blood parameters, and surrogate endpoints.
Cardiovascular parameters included any measure of cardiac performance, such as heart rate or
blood pressure. Blood parameters included any blood count, such as white blood cell count, and
measures such as inflammatory marker concentrations. Surrogate endpoints were outcomes that
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did not directly measure the clinical condition of interest, but were considered associated with
the condition. Examples of these outcomes included histological findings and skin temperature.
This method of categorizing outcomes could result in one outcome being put into multiple
categories. For example, if the outcome was heat rate as an indicator of pain, it would be
categorized as cardiovascular and pain.

Experimental studies, hypothesis-testing observational studies, case reports, and case
series were categorized by acupuncture method. Traditional acupuncture was defined as any
acupuncture treatment performed using only dry needles. If the methods were described as a just
“acupuncture” it was recorded as traditional acupuncture. Electroacupuncture was the use of
acupuncture needles stimulated by electricity. Acupressure was the application of force at
acupoints, without the use of needles (Werntoft and Dykes, 2001). Moxibustion acupuncture was
the burning of mugwort near or on acupoints (Gang et al., 1997). Injection acupuncture was the
injection of fluids such as anesthetics at acupoints (Feng-Wu, 2001). Laser acupuncture was the
use of a laser at acupoints (Zhang et al., 1990), and gold implant acupuncture was defined as the
insertion of small gold pieces just below the skin at acupoints (Jaeger et al., 2006).
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Results
Searches of the selected databases identified 5,158 references after removing duplicates
(Figure 1). Title / abstract screening excluded 3,653 articles and full-text screening excluded
another 662 articles. Of the citations excluded during full-text screening, 361 did not address
acupuncture as a therapeutic or preventive intervention; 26 did not investigate acupuncture in
cats, dogs, or horses with outcomes measured in live animals; 187 articles could not be acquired;
and 88 references were not published in English. The remaining 843 citations underwent
categorization.

Search
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MEDLINE/PubMed

CAB Direct

AGRICOLA

CINAHL

(n = 1252)

(n = 2509)

(n = 357)

(n = 174)

TOXNET

Science.gov

(n = 55)

(n = 6353)

Web of Science,
Thompson Reuters
(n = 1549)

Records after duplicate removal

Included

Second stage of screening

First stage of screening

(n = 5158)

Records screened in first stage
(n = 5158)

Irrelevant records
excluded in first
stage
(n = 3653)

Retrieved full text
(n = 1505)

Unable to find full text*
therefore excluded
(n = 187)

Records screened in second stage
(n = 1318)

Non-English reports
excluded**
(n = 88)

Citations included in data
extraction

Irrelevant records
excluded in second
stage
(n = 387)

(n = 843)

Figure 1 Scoping review flow chart detailing the process of study inclusion: search results, two stages of screening
and final articles included. *Unable to find full text and categorization was not possible based on abstract. **NonEnglish reports that were able to be categorized based on English abstract or summary were included.
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The most common type of publication was the narrative review (n = 364), which was
defined as any review that was not systematic (Table 3). The search also identified 179
experimental studies, 4 hypothesis testing observational studies, and 175 case reports / case
series.
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Table 3. Publication type for 843 citations included in a scoping review on the efficacy of
veterinary acupuncture
Publication types
No. of records
%
Narrative Reviews*
364
43
Experimental Studies
179
21
Case Reports
94
11
Case Series
81
10
Editorials/commentaries/testimonials/letters to the
47
editor**
5.6
Textbooks
38
4.5
Conference proceedings
35
4.1
Hypothesis-testing observational studies
4
0.6
Systematic reviews
1
0.1
TOTAL:
843
*Any review article that is not a systematic review. **Includes entries in scholarly and non-scholarly
journals
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Table 4 displays the study characteristics of the experimental trials identified in this
review. Of these, 136 studies examined one or more outcomes in dogs, 56 examined horses, and
17 studied cats. Outcome categories among experimental studies ranged widely, from behavior
modification to heart rate. The most common outcome category was cardiovascular parameters
such as electrocardiogram measurements, heart rate, or blood pressure. These were often used as
surrogate measures of pain or discomfort, or as a method to gauge the degree of anesthesia.
Outcomes related to pain were measured in 39 trials. Pain was measured by a variety of
methods, including pain scores, quality of life questionnaires, or heart rate. Anesthesiology was
the third most common outcome category. Changes in blood parameters were investigated in 34
studies, and these outcomes were used as surrogate measures of conditions such as inflammation
and infection. Musculoskeletal outcomes were investigated in 26 articles; this category included
disease conditions such as arthritis, hip dysplasia, and lameness. Indirect outcomes that were not
cardiovascular parameters or changes in blood parameters were classified as physiological
studies or were included in the surrogate endpoints grouping (27 studies). These outcomes
included such measures as skin temperature, rectal temperature, and histopathological findings.
Gastrointestinal conditions were also examined (24 studies), including gastric motility and
irritable bowel syndrome. Outcomes related to infection and inflammation (infections and noninfectious conditions; 13 studies), neurological (n = 11), respiratory (n = 8), or reproductive (n =
7) conditions were also examined. A smaller number of studies investigated renal or liver
conditions (n = 4), ocular disorders (n = 2), behaviour (n = 1), or wound healing (n = 1). No
experimental trials investigating acupuncture’s effects on cancer in companion animals were
identified.
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Table 4. 179 experimental studies included in a scoping review of veterinary
acupuncture characterized by species, outcome category, and type of
acupuncture used
Species studied*
Outcome Categories**
Dog Horse
Cat
Cardiovascular Parameters ‡
34
6
Pain
18
18
Anesthesiology
29
2
Changes in Blood Parameters ‡‡
26
6
Musculoskeletal
14
11
Physiological Study or Surrogate endpoints ‡‡‡
20
5
Gastrointestinal
23
1
Inflammation/Infection
9
2
Neurological
11
0
Respiratory
3
5
Reproduction
1
6
Renal/Liver Conditions
4
0
Ocular
2
0
Behaviour
0
1
Wound Healing
2
0
Cancer
0
0
Types of acupuncture used***
Electroacupuncture
71
19
Traditional
49
15
Injection
8
8
Laser
3
5
Gold Implant
7
0
Moxibustion
4
1

4
3
3
3
0
2
0
0
1
1
0
0
0
0
0
0
7
3
1
1
0
0

*Multiple studies included more than one species of interest. **Studies often measured
multiple outcomes. ***More than one type of acupuncture was used in multiple studies. ‡
Cardiovascular parameters included any measure of cardiac performance, such as heart rate
or blood pressure. ‡‡ Blood parameters included any blood cell count and inflammatory
markers. ‡‡‡ Surrogate endpoints were outcomes that were not direct clinical measures of a
condition but were associated with the condition, such as histological findings or skin
temperature.
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Experimental trials employed electroacupuncture (102 studies), traditional acupuncture
(100 studies), injection acupuncture (17 studies), laser acupuncture (9 studies), gold implant
acupuncture (7 studies), and moxibustion acupuncture (4 studies) (Table 4).

Table 5 displays the study characteristics for hypothesis-testing observational studies.
Only 4 such studies were identified. Dogs and horse were the most commonly studied. The only
conditions studied were neurological conditions, musculoskeletal conditions, and dermatological
conditions.
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Table 5. Four hypothesis-testing observational studies included in a scoping review of
veterinary acupuncture characterized by species, outcome category, and type of acupuncture
used
Species studied*
Outcome Categories**
Dog Horse Cat
Musculoskeletal
3
1
1
Neurological
1
1
1
Dermatological
0
1
0
Types of acupuncture used***
Electroacupuncture
1
1
0
Traditional
2
1
1
*Multiple studies included more than one species of interest. **Studies often measured multiple outcomes.
***More than one type of acupuncture was used in multiple studies.
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Table 6 displays the study characteristics for the case reports and case series. The most
common species studied was the dog, and the least common was the cat. The majority of the case
reports/case series examined musculoskeletal conditions (74 studies). Changes in blood
parameters, neurological conditions, or pain were also studied in a relatively large number of
case reports and case series (n = 37, n = 31, and n = 30 studies, respectively). Thirteen other
outcomes were identified (Table 6). Traditional acupuncture was employed most frequently (103
studies), and acupressure least often (1 study).

40

Table 6. 175 case reports/series included in a scoping review of veterinary acupuncture
characterized by species, outcome category, and type of acupuncture used
Species studied*
Outcome Categories**
Dog Horse Cat
Cardiovascular Parameters ‡
10
1
2
Pain
25
5
3
Anesthesiology
13
3
3
Changes in Blood Parameters ‡‡
2
1
1
Musculoskeletal
58
15
5
Physiological Study or Surrogate endpoints ‡‡‡
1
0
0
Gastrointestinal
14
2
3
Inflammation/Infection
11
6
2
Neurological
27
3
4
Respiratory
3
2
1
Reproduction
3
1
2
Renal/Liver Conditions
3
0
1
Ocular
4
0
2
Behaviour
3
2
1
Wound
1
Healing
3
1
Dental
1
0
0
Cancer
6
0
1
Types of acupuncture used***
Electroacupuncture
44
9
5
Traditional
74
22
15
Injection
11
3
2
Laser
3
10
0
Gold Implant
5
1
1
Acupressure
1
0
0
Moxibustion
2
0
1
*Multiple studies included more than one species of interest. **Studies often measured multiple
outcomes. ***More than one type of acupuncture was used in multiple Studies. ‡ Cardiovascular
parameters included any measure of cardiac performance, such as heart rate or blood pressure. ‡‡ Blood
parameters included any blood cell count and inflammatory markers. ‡‡‡ Surrogate endpoints were
outcomes that were not direct clinical measures of a condition but were associated with the condition,
such as histological findings or skin temperature.
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Discussion
This scoping study provides a broad overview of the available literature pertaining to the
efficacy of acupuncture in companion animals, including a description of the types of studies
published and the outcome categories measured. Prior to this report, only one systematic review
of veterinary acupuncture had been published (Habacher et al., 2006), the authors of which were
unable to draw conclusions about efficacy for any condition. This scoping review revealed gaps
in the literature, and identifies specific species and disease conditions where there may be a
sufficient number of experimental trials to warrant the conduct of a systematic review.

A comprehensive search was conducted to identify both scientific and grey literature.
Publications were collected with no restrictions based on the type of acupuncture employed, the
condition investigated, the type of publication, or the outcomes. Although a large proportion of
the citations that were identified were not relevant, the aim of the search in a scoping review is to
identify, with high sensitivity, all of the potentially relevant literature (Arksey and O’Malley,
2005). Thus, a comprehensive summary of the available body of evidence pertaining to the
efficacy of acupuncture in companion animals was facilitated.

Informing the scientific component of decision-making requires examining evidence in a
critical manner. Evidence pyramids illustrate the hierarchy of scientific evidence for evaluating
the efficacy of interventions under real world conditions (Sargeant et al., 2014; Pandis, 2011).
Systematic reviews and meta-analysis are at the top of those pyramids. They provide a
scientifically defensible method for collecting evidence, examining methodological quality, and
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synthesizing the results of multiple studies (Pandis, 2011). These reviews provide the best
evidence for evaluating efficacy because they minimize bias by following a rigorous structure in
the identification and evaluation of studies (Higgins and Green, 2011). In our scoping review,
narrative reviews represented the largest category of literature identified (43%; Table 3). In
contrast to systematic reviews, narrative reviews generally do not follow a defined framework,
such as that laid out in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins and Green, 2011). The methods used to identify and select the literature are seldom
reported, and there is seldom any formal risk of bias assessment (Sargeant et al., 2006; Mulrow,
1987). Thus, it is difficult for the reader to judge the scientific validity of narrative review
articles.

A large number of case reports and case series were also identified; these studies do not
have a comparison group and, therefore, are not an appropriate study design to compare efficacy
between treatment groups. These reports can be helpful in identifying new diseases, reporting
adverse effects of treatment, and documenting rare diseases (Wiwanitkit, 2011; Aronson and
Hauben, 2006). Editorials and commentaries are also not suitable reports for determining
efficacy as they reflect the opinion and experience of the author. They are, however, useful for
sharing of information and indicating gaps in previously published literature.

Hypothesis testing observational studies can be very useful when studying rare conditions
and when an RCT is not possible due to ethical or financial restrictions (Cockcroft and Holmes,
2003). These types of studies however have limitations. Case-control studies do not provide
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evidence of a temporal relationship making it impossible to assess if the exposure proceeded the
outcome. When conducting cohort studies finding an appropriate control group that minimizes
other variables can be difficult, they also typically take a long time to complete increasing the
risk of attrition bias (Cockcroft and Holmes, 2003). For these reason RCTs are preferred for
evaluating efficacy when they are financially possible and ethical.

Randomized controlled trials provide the most reliable clinical evidence for efficacy and
therefore are the best design to include in systematic reviews (Sargeant et al., 2014). Multiple
areas were identified where systematic reviews might be feasible, including pain, anesthesiology,
musculoskeletal conditions, gastrointestinal conditions, and neurological conditions. The most
common animal studied was the dog; thus, any of the previously mentioned categories may
contain a sufficient number of trials to potentially support a systematic review focusing on dogs.
For the horse, only two outcome categories had a large number of trials: pain and
musculoskeletal conditions. There were no outcome categories specific to cats represented by a
large number of trials. The results indicate that subsequent systematic reviews of the efficacy of
acupuncture could focus on dogs as the study population.

Ideally multiple studies should be used to determine efficacy. Studies can vary in their
design, methodological quality, and populations studied (Garg et al., 2008). Study design and
quality can affect the robustness of evidence; population can affect the generalizability of
individual findings to clinical practice. As well, a single study demonstrating statistical
significance of efficacy may not represent the true effect. The widely used p-value of 0.05 for
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statistical significance means that in an infinite number of trials, we would expect to observe
significant results in up to 5% of the studies, if the null hypothesis of no association were true for
the population. Thus, 1 out of every 20 studies may report statistically significant results by
chance alone, when there is no actual difference in treatment efficacy. This is a type 1 error
where the null hypothesis is true but is rejected (Moore and McCabe, 1998). Additionally, in
many biological studies a power of 0.80 is used and that power level dictates that there is a 20%
probability of type 2 errors (Moore and McCabe, 1998). These errors are when the null
hypothesis is not rejected when in fact it is false. In an infinite number of studies, we would
expect to see type 2 errors in 4 out of every 20 studies. These issues illustrate the need to
examine multiple studies when evaluating efficacy and systematic reviews offer a structured and
transparent method for evaluating the quality of evidence (Garg et al., 2008). The small number
of available trials which evaluate each disease condition and the differences between studies in
acupuncture method used will present challenges for subsequent systematic reviews. When large
amounts of heterogeneity exist between studies, it is difficult to summarize findings across
studies as they may not be directly comparable. In addition, some of the reported outcomes were
surrogate outcomes, which are less clinically relevant then direct outcomes (Guyatt et al., 2011 b).
Instruments for summarizing the strength of evidence such as GRADE (Grading of
Recommendations, Assessment, Development, and Evaluation) try to avoid surrogate outcomes
as they are not as clinically relevant as direct outcome measures (Guyatt et al., 2008).

Many reviews of veterinary acupuncture recommend its use in the treatment of cancer,
renal or liver conditions, behavioural disorders, ocular conditions, and wound healing (Koski,
2011; Robinson, 2007; Szathmary, 1996; Inada et al., 1990; Berschneider, 2002). There were
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few trials investigating these conditions among included studies, indicating a need for further
research in these areas.

Scoping reviews do not extract outcome data nor do they evaluate the quality of the
literature. For those reasons this review was unable to make conclusions on efficacy. This review
was also limited by the studies excluded due to an inability to locate full manuscripts and due to
not being published in English.

A large majority of the publications on companion animal acupuncture were nonexperimental (reviews, editorials, case reports, etc.). Several conditions for which acupuncture
has been recommended in the literature were associated with few or no experimental studies.
Among the experimental studies identified, a high degree of variability was reported with regard
to the type of acupuncture employed, outcomes reported, and conditions studied, creating a
heterogeneous body of evidence that would generally not be well suited to systematic review and
meta-analysis. This illustrates a need for high-quality trials focusing on the efficacy of
acupuncture, with consistent and clinically relevant outcome measures, so that synthesis of
evidence to inform clinical decision-making is possible and reliable.
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Chapter 2: Preliminary results of a systematic review and meta-analysis of evidence for the
efficacy of acupuncture for musculoskeletal conditions in dogs. Descriptive data and risk of
bias results presented.

Introduction
Acupuncture is a complementary or alternative medical procedure that involves the
stimulation of points on or below the skin to achieve therapeutic effects (Xie and Preast, 2007;
Chan et al., 2001; Kaptchuk, 2002). Acupuncture methods vary, and include traditional dry
needle acupuncture, electroacupuncture, acupressure, gold bead acupuncture, and other
techniques. Traditional acupuncture is the use of needles alone, electroacupuncture employs
electricity to stimulate the needles, acupressure uses pressure at specific points in the absence of
needles, and gold bead acupuncture is the insertion of small gold beads under the skin. The
theory behind acupuncture is that illness can arise due to changes in the flow of an energy,
known as “Qi”, and restoration of health can be achieved by stimulating specific points on the
body known as acupoints. By stimulating the correct points, Qi is said to be brought into balance
and the disease condition is resolved (Kaptchuck, 2002). Acupuncture’s popularity has increased
in human medicine (Barnes et al., 2004; Tindle et al., 2005) and owners may seek out this
therapy for their pets.

Randomized controlled trials (RCTs) are the best study design for investigating the
efficacy of an intervention under real world conditions (Sargeant et al., 2014). When properly
conducted RCTs reduce the likelihood of introducing many types of bias (Pandis, 2011).
Systematic reviews provide a scientifically defensible method for evaluating the efficacy of a
treatment (Roudebush et al., 2004). These reviews provide a transparent method for collecting
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evidence from RCTs (or other study designs), evaluating the quality of that evidence, and
synthesizing the results of multiple studies. In 2006, the authors of a systematic review of
veterinary acupuncture were unable to recommend or reject acupuncture for any condition in
domestic animals (Habacher et al., 2006) due to the low quality of evidence and the small
number of controlled trials available. That review took place 10 years ago and there is a need to
update the evidence on veterinary acupuncture’s efficacy. In Chapter 2 we conducted a scoping
review of veterinary acupuncture that identified a large body of literature on the subject. In that
review, controlled studies represented 21 percent of the published literature, and there appeared
to be a body of evidence on acupuncture for musculoskeletal conditions in dogs sufficient to
synthesize.

The objective of this systematic review was to investigate the evidence for efficacy of
acupuncture for musculoskeletal conditions in dogs.

The following research question was developed using the PICO method for systematic
reviews on interventions (EFSA, 2010):
“What is the evidence for efficacy of acupuncture for any outcome measure related to
musculoskeletal conditions in dogs?”

P (population) – dogs of any breed, sex, or age
I (intervention) – any form of acupuncture used for therapeutic or preventive purposes
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C (comparison) – any concurrent control
O (outcome) – all reported outcomes related to musculoskeletal conditions measured in a live
dog

Methods
This review is reported following the guidelines of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) (Moher et al., 2015). Decision rules for each
step were discussed a priori unless otherwise indicated, but an explicit protocol was not created.

Eligibility criteria
Eligible Study Types: RCTs or controlled trials (CTs). Controlled trials were defined as
any trial that did not randomized subjects to each intervention group but still had a control group.
Deliberate disease induction studies were also eligible.

Eligible Participants: Dogs of any breed, age, or sex, and from any geographical region.
All dogs must have been used to investigate the effects of acupuncture on musculoskeletal
conditions. Eligible conditions were: conditions of muscles, joints, or the skeletal system
including injury, disease, and congenital defects. Studies investigating neoplasia of bone or
muscle were not eligible. Mechanistic studies were not eligible; these were studies in which no
disease condition was investigated and that were, instead, focused on how acupuncture might
work.
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Eligible Interventions: Acupuncture techniques that included the insertion of needles at
acupoints or the insertion of materials at acupoints. Eligible techniques included traditional
acupuncture (dry needles at acupoints only), electroacupuncture, acupressure, moxibustion
acupuncture, laser acupuncture, injection acupuncture, and implant acupuncture. These
treatments could be administered alone or in combination with other treatments.

Eligible Control Groups: Sham acupuncture (e.g. stimulation of non-acupuncture points),
another treatment, or no treatment as control. Comparisons of one form of acupuncture to a
different form of acupuncture were excluded.

Eligible Outcomes: All outcomes related to musculoskeletal conditions, measured in live
animals.

Search strategy:
Studies were identified in a previously conducted scoping review of veterinary
acupuncture (Chapter 2). In that scoping review, the following databases were searched without
restrictions on language, date published, or region: MEDLINE, CAB Direct, AGRICOLA,
CINAHL, TOXNET, Science.gov, and Web of Science. Searches were conducted from Jan 26 to
Jan 29, 2014 with an update search conducted on June 6, 2015. Search terms were developed to
identify all studies investigating the use of acupuncture in dogs, cats, and horses. Each electronic
database was searched using seven individual search inputs. Two of the search inputs were
exclusive to dogs. The first was: Dog AND (Acupuncture OR acupressure OR
electroacupuncture). The second was: Canine AND (Acupuncture OR acupressure OR
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electroacupuncture). The other 5 searches substituted cat, feline, horse, equine, or veterinary in
the place of dog or canine. No contact was made with authors for missing information. This
series of searches resulted in many duplicate records that were removed using RefWorks
reference management tool (RefWork reference management tool, ProQuest LLC).

The output from each of the searched databases was uploaded into the RefWorks
reference management tool. Results were then exported into Microsoft Excel (Microsoft Office
Professional Plus 2013, Version 15.0.4779.100) for relevance screening.

Study selection: Relevance screening was conducted in two stages, the first based on title,
abstract, and journal, and the second based on the full article. Two questions were developed to
determine eligibility: “Does the article address acupuncture as a therapeutic or preventive
intervention?” and “Does the article mention a dog, cat, or horse with the outcome measured in
live animals?”. Mechanistic studies that did not address efficacy were excluded based on the first
question. At each stage, two independent reviewers examined each citation to determine
relevance. Results from the two reviewers were compared and any differences were resolved
through consensus.

Potentially relevant articles were acquired from the library holdings and library journal
subscriptions of the Tri-University Group of Libraries (University of Guelph, University of
Waterloo, and Wilfred Laurier University), and open-access sources such as Google Scholar.
Articles that could not be accessed from these sources were requested via the University of
Guelph inter-library loan service (Chapter 2). If full text was not available through these sources
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the article was excluded. If full text was not published in English, it was excluded. Some articles
included in the scoping review were categorized solely on the bases of review of the abstract
when full text was not available. Full text articles were categorized by publication type.
Experimental studies, case-control, and case-series studies were further categorized by species
studied, acupuncture methods used, and outcome categories (Chapter 2). Two reviewers
independently categorized each article and any conflicts were resolved through consensus.
Experimental studies that were conducted on dogs and that investigated acupuncture’s effects on
musculoskeletal conditions were considered for this systematic review. Studies identified by the
scoping review that were categorized by abstract alone were excluded unless the full text
subsequently became available.

Data extraction and risk of bias assessment:
Two independent reviewers extracted relevant data using a form designed in Microsoft
Access (Microsoft Office Professional Plus 2013, Version 15.0.4779.100). Text fields and check
boxes were used to collect study details. The data extracted included:

Study Population: Average age in years (standard deviation [SD]), breeds of participants,
comorbidities (studies were included regardless of any reported comorbidities), and number of
female/male dogs.

Intervention: Methods used in administering acupuncture (electro, acupressure, gold
implant, injection, traditional, and laser), number of dogs in the intervention group, frequency of
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treatment, size of acupuncture needle, acupuncture needle material, and needle placement
location.

Comparison: Description of the control intervention, number of dogs in the control group,
and frequency of treatment. If sham acupuncture was used for comparison, then needle
placement location was recorded.

Outcome: Specific musculoskeletal condition(s) being investigated. All outcomes measures
reported in a publication were extracted if they were relevant to the specific musculoskeletal
condition. For each outcome measure, the following general description data were extracted: a
description of the outcome, follow-up interval length, number of follow-up visits, duration of
overall follow-up, number of subjects enrolled, number of subjects in each group, and number of
subjects lost to follow-up. Although a general description of every outcome measure was
extracted; only outcome measures that met one of three criteria were eligible for data synthesis
and meta-analysis. These criteria were developed after data extraction and were created by the
review team:

1. Reported a treatment effect or effect measure (mean, mean difference [MD], relative risk
[RR], or odds ratio [OR]) as well as a measure of variability (SD, variance, or confidence
interval [CI]),
2. Reported the raw data so that an effect measure and variability measure could be
calculated (binary outcomes), or
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3. Reported Likert scale data in sufficient detail to allow for dichotomization into
“improvement” or “no improvement” for each treatment group. The RR was then
calculated for improvement vs no improvement.

If the outcome met at least one of these criteria then effect measure data would be extracted
intro Microsoft Excel. In the case of the first criteria the effect measure (mean, MD, RR, or OR)
and the measure of variability (SD, Variance, or CI) would be extracted for every time point. For
the second criteria, all of the data set would be extracted. For the final criteria, number dogs in
each of the Likert scale categories would be simplified into improvement and no improvement
categories. The number of animals in each category would be extracted for each time point.

In the case of continuous or discrete scale measures such as pain scores, a standard deviation
was calculated if not reported directly (Higgins and Green, 2011). Acupuncture group to
acupuncture group comparisons were excluded.

Pre-testing of the form was conducted using one published study. Reviewers met regularly
throughout the data extraction process to discuss their findings and to come to consensus on any
differences.

Two reviewers independently assessed each of the articles using the Cochrane
Collaboration’s tool for assessing risk of bias in randomized studies (Higgins et al., 2011). Risk
of bias assessment was performed at the study level due to the large number of eligible
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outcomes. Low risk was indicated if the authors reported adequately addressing the category.
Unclear risk was reported if we could not determine if the authors adequately addressed the
category and high risk was reported if it was clear that the authors did not adequately address the
category. Consensus was reached for any disagreements. “Other” risk of bias was reported if
there was any additional areas where reviewers felt bias could have been introduced.

Data synthesis and analysis:
To summarize outcome data measured on a continuous scale across studies, we used MD
between treatment groups. Continuous scale measures included visual analog scales (of any
length); these are visual scales where owners or veterinary assessors indicate their perception of
the degree of pain for example. In the case of visual analog pain scores, the measure was the MD
in the reduction of mean pain score between control and treatment groups. These variables could
have been measured at multiple time points. The MD between baseline and each of the follow-up
periods was calculated for both the control and treatment groups. The control and treatment
groups were then compared by taking the difference between the control MD at a specific time
point and the treatment MD at a specific time point (treatment group MD (at time point x) –
control group MD (at time point x)). A pooled SD was calculated for this overall MD using
standard formulae (Thalheimer and Cook, 2009). The overall MDs, pooled SD, and sample size
were then entered into Comprehensive Meta-Analysis (CMA) software (Comprehensive MetaAnalysis, version 3.3.070). CMA calculated a standard error for each MD. The overall MD and
standard error were reported for every time point.
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To summarize data across studies in which outcomes were measured on a discrete scale,
we also used MD. Discrete scales included pain scores that were measured on a point scale.
Owners or veterinary assessors could only choose one of the options to rate pain. The same
methods were used to attain an overall MD as those used for continuous scales.

To summarize data across studies on outcomes measured on Likert scales or for
dichotomous outcomes, we used RR. Likert scale measures that could be dichotomized into
“improvement” or “no improvement” were eligible. The number of dogs that had improved and
the number of dogs that had not improved were collected for both the control and treatment
groups. If a RR or OR was reported directly it would be extracted. If both raw data and summary
data was available summary data would be used. Those numbers were entered into CMA; RR
and standard error was calculated for each study.

Meta-analyses were conducted on seven outcomes that were selected post-hoc based on
their clinical relevance. These seven outcomes were: RR of improvement in locomotion based on
clinical investigator assessment, RR of improvement in locomotion based on owner assessment,
RR of improvement in quality of life based on owner assessment, MD in the reduction in mean
pain score assessed by clinical investigator, MD in the reduction in mean pain score assessed by
owner, MD in the reduction in mean lameness score assessed by clinical investigator, and MD in
the reduction in mean lameness score assessed by owner. Random effects models were used to
calculate a weighted MD or RR. All analyses were conducted using CMA. Forest plots were
produced for every outcome for which meta-analysis was possible. Heterogeneity was quantified
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using I2 (Higgins and Green, 2011) and was calculated using CMA software. I2 values were
included in all forest plots. A funnel plot was not created due to the limited number of studies
available for each musculoskeletal condition and a lack of consistency in the outcomes
measured.

A GRADE (Grading of Recommendations, Assessment, Development, and Evaluation;
Guyatt et al., 2008) assessment was completed for each of the seven clinically relevant
outcomes. During the GRADE assessment, evidence was assigned one of four quality of
evidence ratings: high quality, moderate quality, low quality, or very low quality. Quality was
determined by examining five domains: risk of bias, indirectness, inconsistency, publication bias,
and imprecision. Evidence was initially rated as high quality and was downgraded by one point
per domain when concerns were identified in any of the five domains. When a high risk of bias
was identified in a category that could have influenced the results, evidence was downgraded one
level. If the outcome was a surrogate measure, it was downgraded for indirectness. If CIs
between studies did not overlap, or there was a high (>50%) calculated I2, the evidence was
downgraded for inconsistency. We did not evaluate the potential for publication bias because the
small number of studies for each condition precluded the evaluation of possible small study
effects using funnel plots or formal statistics (Mavridis and Salanti, 2014). Therefore, no
outcomes were downgraded based on this domain. Evidence was downgraded for imprecision
when total sample size was less than the estimated sample size needed to detect an appreciable
difference in a single study, when CIs crossed both the “no effect” and “appreciable benefit”
lines, or when there was only one study examining a given outcome. Sample size was calculated
using Epi Tools sample size calculations (Epi tools, 2016). RR sample sizes were calculated
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using a two proportion sample size calculator with 95% confidence and 80% power. MD sample
sizes were calculated using a difference between two means sample size calculator with unequal
sample sizes and variances. This sample size calculator used 95% confidence and 80% power. In
the absence of guidelines for appreciable benefit, we selected a minimum of 1.25 for RR and 2
for MD. GRADE analysis was conducted for each of the selected outcomes and a separate
summary of findings table was constructed for each disease condition where synthesis was
possible. For all RR outcomes an absolute measure of risk with control and risk with acupuncture
was calculated. Risk with control was calculated using the prevalence of improvement in the
control group. The overall weighted RR was then multiplied by the risk in the control group to
determine the risk with acupuncture. GRADEPro was used to construct the summary of findings
table which included: RR and MD calculations, CI for MD and RR, anticipated absolute effects
for RR calculations, number of participants in each calculation, quality of evidence (GRADE),
and any additional comments (GRADEpro, 2014).

Results
There were 5,158 citations identified in the scoping review conducted in Chapter 2, 843
of which were included in that review after relevance screening. Of these, 14 investigated
acupuncture as a treatment for musculoskeletal conditions in dogs and were therefore eligible for
inclusion in this systematic review. One of these was excluded because the full text was not
published in English, and two were excluded because the full text could not be retrieved. Eleven
studies were therefore included in this review. All included studies involved natural disease
exposure.
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Population characteristics can be found in Table 7. Breeds were not reported in 3 studies;
the remaining studies each included several different breeds. There was no eligibility restriction
based on breed for any of the studies. Average age was reported in 4 of the 11 studies. Six of the
studies excluded animals with comorbidities. Four studies did not indicate whether the dogs had
any comorbidities, and one study reported that some dogs had a variety of disorders
(gastrointestinal problems, urinary retention, paralysis) in addition to the musculoskeletal
condition being studied. The sex of the animals was reported in 4 studies.
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Table 7. Population characteristics of 11 studies examining the efficacy of acupuncture for
musculoskeletal conditions in dogs

Study

Average age
of dogs in
years (SD)

Breeds of dogs

Balaji et al., 1998

NR

NR

Bolliger et al., 2002

NR

MM 5, GS 5, MI 2, LR
3, GSC 1, AH 1, GR 3

Hayashi et al., 2007

5.49 (2.04)

DAC 37, CS 5, SS 1,
PO 5, PEK 1, MI 1, NR
11

Hielm-Bjorkman et
al., 2001

5.1 (NR)

SET 5, GS 5, GR 4, SS
2, CC 2, ROT 2, BR 2,
BS 2, MI 2, other 12

Jaeger et al., 2006

6.3 (NR)

GS 19, GR 7, LR 7, 6
MI, NR 24
NR
NR

Comorbidities
related to the
outcome of
interest

Sex (# Male, #
Female)

None
None

NR
NR

Gastrointestinal 27 Male, 23
issues, urinary Female
retention,
paralysis
None
21 Male, 17
Female
None

33 Male, 47
Female
NR
NR

Jaeger et al., 2007
6.3 (NR)
None
Joaquim et al.,
NR
NR
2010
Kapatkin et al.,
NR
LR 6, GR 1, GS 1, MI 1 NR
NR
2006
Sharifi et al., 2009
NR
MI 10
None
5 Male, 5 Female
Um et al., 2005
NR
MI 8
NR
NR
Vecino et al., 2005 NR
BEA 2
NR
NR
AH, Afghan Hound; BEA, Beagle; BR, Briard; BS, Bernese Sennenhund; CC, Chow Chow; CS, Cocker
Spaniel; DAC, Dachshund; GR, Golden Retriever; GS, German Shepherd; GSC, Giant Schnauzer; LR,
Labrador Retriever; MI, mixed breed; MM, Malamute; NR, not reported; PEK, Pekingese; PO, Poodle;
ROT, Rottweiler; SET, Setter; SS, Springer Spaniel;
SD, Standard Deviation;
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Methods used in the administration of acupuncture differed between studies. They included
electroacupuncture, gold bead acupuncture, and traditional dry-needle acupuncture (Table 8).
Electroacupuncture administration varied in the methods used to apply current. In one study there
were multiple comparison groups, only the comparison between the electroacupuncture group and
the decompressive surgery group was included in our systematic review and meta-analysis
(Joaquim et al., 2010). The beads used in gold bead acupuncture were similar in nature, made of 24
karat gold and typically 1 mm in diameter and 2 mm long. These beads were inserted just below
the skin at selected acupoints and remained there for the duration of treatment. In one study
examining traditional dry-needle acupuncture, a corticosteroid and an analgesic were also
administered when necessary (Hayashi et al., 2007). The specific acupoints stimulated varied
widely (Table 8). A variety of methodologies for locating acupoints on the dog’s skin were
employed, including the measurement of conductivity using a galvanometer, measurement of
resistance using an ohmmeter, and reference to the published literature.

The characteristics of each control group also varied between studies (Table 8). Controls
included no treatment, superficial needle punctures at non-acupoints, corticosteroid and analgesic
administration, and decompressive surgery. Two of the included studies provided no information
on the nature of the control group (Jaeger et al., 2006; Vecino et al., 2005).
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Table 8 Description of treatment group, control groups, and acupoints used for the 11 studies included in this systematic review
examining the efficacy of acupuncture for musculoskeletal conditions in dogs
Treatment group
Control group
Treatment duration (No
Study
intervention(s)
Acupoints used
intervention(s)
of sessions)
Balaji et al., 1998
No treatment given
5 days (5); evaluation
Electroacupuncture, 3.0-4.0
LI 9, TH 9, HT 7, GB
every 48 hours
mA and 10-30 Hz
34, St 36, and Sp 6.
Bolliger et al., 2002 Gold bead insertion
Superficial needle punctures 3 months (N/A gold bead
GB 29, GB 30, BL 54.
acupuncture, 24k gold beads
insertion); evaluation at 1
Additional trigger points at non-acupoints, no beads
1mm in diameter
and 3 months
were used determined in inserted
by measuring galvanic
skin response
Hayashi et al., 2007 Traditional dry needle
SI 3, BL 62, BL 20, BL Oral administration of
At least 2 weeks (3);
acupuncture.
23, ST 36, KI 3,BL 60, prednisone (1 mg/kg [0.45
evaluation at 0, 7, and 14
Electroacupuncture, 3-100 Hz. GV 1, lumbar Bai Hui,
mg/lb], every 24 hours, for 3 days
Oral administration of
LI 4, BL25, and GB 30
days; followed by 0.5 mg/kg
prednisone (1 mg/kg [0.45
[0.23 mg/lb], every 24 hours,
mg/lb], every 24 hours, for 3
for 5 days; and 0.5 mg/kg,
days; followed by 0.5 mg/kg
every other day, for 5 days).[0.23 mg/lb], every 24 hours,
If necessary, tramadol13 (2
for 5 days; and 0.5 mg/kg,
mg/kg, q 8 hours, for 7 days)
every other day, for 5 days).was prescribed for pain
If necessary for pain control,
control
tramadol13 (2 mg/kg, q 8
hours, for 7 days)
Hielm-Bjorkman et Gold bead insertion
3 small needle holes made at 24 weeks (N/A gold bead
GB 29, GB 30, and BL
al., 2001
acupuncture, 24k beads, 1mm 54. 1-3 additional
non-acupoints, no beads
insertion); evaluation at 0,
in diameter and 2mm long
inserted
1, 2, 3, 4, 12 and 24
acupoints were used at
weeks
areas with high
conductivity
Jaeger et al., 2006
Gold bead insertion
5 defined acupoints.
Placebo, no additional
6 months (N/A gold bead
acupuncture, 24 K gold beads, Used an ohm meter to
description
insertion); evaluation at
1mm in diameter and 2mm in
find points with higher
14 days, 3 months, and 6
length
local conductivity.
months
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Table 8 (continued) Description of treatment group, control groups, and the acupoints used for the 11 studies included in this
systematic review examining the efficacy of acupuncture for musculoseletal conditions in dogs
Study
Jaeger et al., 2007

Joaquim et al.,
2010
Kapatkin et al.,
2006

Sharifi et al., 2009
Um et al., 2005
Vecino et al., 2005

Treatment group
intervention(s)
Gold bead insertion
acupuncture, 24K gold beads,
1mm in diameter and 2mm in
length.
Electroacupuncture, 2-15 Hz.
In combination with
Decompressive surgery
Electroacupuncture, 2Hz and
gradually increased until
muscle contraction was
observed. Needles 0.22mm in
diameter and 24 mm in legnth
Traditional dry needle
acupuncture
Traditional dry needle
acupuncture. 32 gauge 30mm
long
Electroacupuncture. Needels
0.25mm in diameter and 15
mm long

Control group
intervention(s)
Skin penetrated at 4 nonacupoints, no beads inserted

Treatment duration (No
of sessions)
24 months (N/A gold
bead insertion);
evaluation at 24 months

Decompressive surgery

1-6 months (4-24);
evaluation at 6 months

TH 13, TH 10, LU 5,
PC 3, PC 6, HT 7,
baihui, GB 33, GB 34,
BL 10, and GV 14

Placement of a single
unstimulated dermal needle
at the top of the dog's head at
a non-acupoint

3 weeks (3); evaluation at
1, 2, and 3 weeks

GB 30, BL 40, and ST
36

No treatment given

15 days (15); evaluation
at 15 days

BL 40, GB 33, GB 34,
LV 8

No treatment given

4 weeks (4); evaluation at
1, 2, 3, and 4 weeks

BL 11, BL 23, K 6, GB
30, and
GB 39

No description provided

Acupoints used
Ohm meter used to find
points with higher local
conductivity. 5 points
used
BL 18, BL 23, BL 40,
KI 3, GB 30, GB 34,
and ST 36

15 days (4); evaluation at
5, 10, and 15 days

mA, milliamps; Hz, hertz; LI, large intestine; TH, triple heater; LU, lung; PC, pericardium; HT, heart; GB, gallbladder; BL, bladder; GV,
governing vessel; LV, liver; ST, stomach; K, kidney; SI, small intestine; SP, spleen;
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In the eleven studies included in this review, eight distinct musculoskeletal conditions
were investigated (Table 9). The most common condition was hip dysplasia (4 studies).
Thoracolumbar intervertebral disk disease [IVDD] was the second most commonly studied (two
studies). Each of the other conditions listed in Table 9 was investigated in a single study.
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Table 9. Musculoskeletal conditions investigated in each study examining the efficacy of
acupuncture for musculoskeletal conditions in dogs
Specific musculoskeletal condition investigated Study(s)
Achilles tendon injury
Chronic elbow joint osteoarthritis
Hip Dysplasia
IVDD

Sharifi et al., 2009
Kapatkin et al., 2006
Bolliger et al., 2002; Hielm-Bjorkman et al.,
2001; Jaeger et al., 2006; Jaeger et al., 2007
Hayashi et al., 2007; Joaquim et al., 2010

Osteoporosis
Stifle joint chronic arthritis
Stifle ligament injury
Thigh muscle injury

Vecino et al., 2005
Um et al., 2005
Balaji et al., 1998
Balaji et al., 1998
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The results of the risk of bias assessments at the study level can be found in Table 10. No
information related to methods to conceal allocation was reported in any trial, therefore, the risk
of bias related to allocation was classified as unclear for all studies. There was a unclear risk of
bias in both blinding categories for eight of the eleven studies; this was due to not reporting the
methods used to blind. Incomplete outcome data was deemed a high risk in four studies due to
some animals not being included in the analysis of certain outcome measures without
explanation. In one case, the risk of other forms of bias was classified as unclear. This was due to
the study not reporting any specific effect measure figures or measures of variability. This study
only reported if the outcome measure was significant or not with not additional information
(Balaji et al., 1998).

Meta-analyses and creation of summary of findings tables is ongoing and will be
presented in a subsequent publication.
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Balaji et al., 1998
Bolliger et al., 2002
Hayashi et al., 2007
Hielm-Bjorkman et al.,
2001
Jaeger et al., 2006
Jaeger et al., 2007
Joaquim et al., 2010
Kapatkin et al., 2006
Sharifi et al., 2009
Um et al., 2009
Vecino et al., 2005
Red: high risk of bias; green: low risk of bias; yellow: unknown risk of bias

Other bias

Selective Reporting (reporting bias)

Incomplete outcome data (attrition bias)

Blinding of owners (detection bias)

Blinding of personnel (performance bias)

Allocation concealment (selection bias)

Random sequence generation (selection bias)

Table 10. Risk of bias analysis conducted at the study level for each study
examining the efficacy of acupuncture for musculoskeletal conditions in dogs
(Cochrane Collaboration assessment tool) (Higgins et al., 2011)
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Discussion
The purpose of this systematic review was to examine the efficacy of acupuncture for
musculoskeletal conditions in dogs. A previous scoping review (Chapter 2) identified 5,158
citations pertaining to acupuncture for a broad range of conditions in dogs, cats, and horses. Onefifth of those publications described controlled studies. Outcomes investigated among those
studies varied widely; some of the most common outcomes were cardiovascular parameters,
anesthesia, changes in blood parameters, and musculoskeletal conditions. We focused on
musculoskeletal conditions since, anecdotally, they represent the most common clinical
application of veterinary acupuncture (Chan et al., 2001). All acupuncture methodologies,
control protocols, and outcomes related to musculoskeletal conditions were included in this
review. There were too few published studies to allow the inclusion criteria to be narrowed
further.

Reporting of population characteristics was not consistent between studies. Many studies
did not report average age, breeds, sex, or comorbidities. Incomplete reporting of these
characteristics can limit the reader’s ability to judge the generalizability of the results. Future
studies should report these characteristics to improve the ability to evaluate external validity.
Comorbidities should always be reported, and if there are none an explicit statement to that effect
should be made. When comorbidities are not mentioned, it is impossible to determine whether
they were present or not and if there were any significant differences between the control and
treatment groups with regard to their health. This further complicates the synthesis of study
results.
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Methods used in administering acupuncture varied between studies. Electroacupuncture,
gold bead acupuncture, and traditional dry-needle acupuncture were the three methods used in
the studies included in this review. Electroacupuncture studies applied different amounts of
current to the needles. The acupoints selected also varied between studies, to such an extent that
each study used a different set of acupoints with very little commonality with any other study.
Several studies employed a baseline set of acupoints and then located additional points by
searching for areas of skin with higher local conductivity. Two studies described the use of an
ohmmeter to find points with lower resistance, indicating higher conductivity. There was,
therefore, little consistency in needle placement on a dog’s skin, however this is to be expected
as practitioners often sought to individualize treatment to the patient. It may however, introduce
potential heterogeneity when attempting to summarize the evidence across studies.

Differences in the control groups present another challenge in meaningfully summarizing
evidence across studies. Depending on the study, controls consisted of no treatment, placement
of needles at non-acupoints, drug regimens, or decompressive surgery, and in the case of two
studies no details were given about the control group (Jaeger et al., 2006; Vecino et al., 2005).
Thorough reporting of all protocol details in future studies will allow for more reliable evidence
synthesis. Knowing the nature of the control protocol is necessary to determine if summarizing
evidence is appropriate.
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Acupuncture can be used as a combination therapy or alone. In one of the studies
(Hayashi et al., 2007) evaluating the use of traditional dry needle acupuncture, analgesic and
anti-inflammatory drugs were administered concurrently when required. Such ad hoc
combination therapy makes the interpretation of results more challenging. If acupuncture is used
as a combination therapy, expectations of efficacy would differ compared to studies in which
acupuncture is used alone to treat disease. If acupuncture is considered to be an effective adjunct,
it may be more informative to compare conventional therapy with and without acupuncture. If
acupuncture is thought to be capable of replacing certain interventions, then a simple comparison
would be most appropriate.

Risk of bias assessment revealed deficiencies in many aspects of study design and
reporting that are important for minimizing bias. There was the potential for selection bias in
many of the included studies due to unclear and high risk of bias ratings in random sequence
generation and allocation concealment categories. Non-randomized studies can overestimate
effect size, illustrating the need for proper randomization (Schulz et al., 1995). Blinding, which
was not reported in many studies, plays a pivotal role in reducing the risk of bias, especially
where outcome measures are inherently relatively subjective, as is the case with pain scores.
Decreasing the number of subjective outcome measures would decrease the risk of bias in future
studies, as would blinding of owners to treatment, which should be achievable by using nonacupoint needle placement as the control. Selective outcome reporting was difficult to assess
because there is no pre-study registry listing the outcomes to be evaluated for veterinary clinical
studies. A pre-study registry would decrease the likelihood of reporting only favorable
outcomes, which may be spurious (Toews, 2011). Adherence to reporting guidelines, such as
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those detailed in the CONSORT and REFLECT statements, can help improve the reporting of
studies (Moher et al., 2010; O’Connor et al., 2010). Future studies of veterinary acupuncture
should follow such guidelines in order to build a stronger evidence base.

This review was limited by the small number of published studies, the differences
between studies, and the exclusion of three studies due to publication language or inability to
locate the full text. There were only 14 studies identified investigating acupuncture’s efficacy for
musculoskeletal conditions in dogs, and among the 11 included in this review eight different
conditions were investigated. This makes evidence synthesis difficult since results are often not
comparable across different disease conditions. There were also multiple methods used when
administering acupuncture. Additional complexity was introduced by the varied methods
employed when conducting electroacupuncture. The heterogeneous nature of treatment methods
adds another limitation to evidence synthesis. Outcomes measured also varied widely between
studies, resulting in few comparable studies.

This review revealed a body of evidence that was heterogeneous in treatment methods,
control protocols, and outcome measures between studies, severely limiting the potential for data
synthesis and therefore the strength of the available evidence. Risk of bias in the available
studies was high in multiple categories, further decreasing the strength of evidence. There is a
need for several well-designed and reasonably similar studies focusing on the most common
clinical uses of veterinary acupuncture in order to establish its efficacy. These studies should use
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validated and clinically relevant outcome measures and adhere to requirements intended to
minimize the risk of bias.
Outcome measure data extraction results and meta-analysis have not been presented here.
These results are pending and will be published in a subsequent publication.

There was no external funding for this review.
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General Discussion

When making clinical decisions, practitioners take multiple factors into account. In
addition to such considerations as cost and client preference, an important factor is the evidence
for efficacy of an intervention, which comprises the science component of the clinical decision
(Cockcroft and Holmes, 2003). Evidence pyramids show the hierarchy of scientific evidence, at
the top of which stands the systematic review (Sargeant et al., 2014; Roudebush et al., 2004).
This type of review provides the most scientifically defensible evidence regarding efficacy under
real-world conditions by following a rigorous protocol for the identification and evaluation of
published studies. The Cochrane Handbook for Systematic Reviews of Interventions contains a
detailed guide on how to conduct systematic reviews for intervention questions in human health
care (Higgins and Green, 2011). To date, only one systematic review has been published on
veterinary acupuncture (Habacher et al., 2006), the authors of which were unable to draw
conclusions about acupuncture’s efficacy. This was due to the small number of controlled trials
on the subject and the generally low quality of those trials. Therefore, we undertook both a
scoping and systematic review to examine acupuncture’s efficacy.

Scoping review
Considering the many modalities of acupuncture and the large number of conditions for
which it is recommended, we undertook a scoping review to provide a broad overview of the
available literature on acupuncture’s efficacy in companion animals, which we defined as horses,
dogs, and cats. Our review revealed a large body of literature on the subject, however only a
relatively small proportion of that literature was comprised of experimental trials.
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Our search included seven electronic databases in an effort to identify all studies on
veterinary acupuncture’s efficacy (Table 1). Three of those databases gave us access to the grey
literature (grey literature includes any material that is not typically published in commercial or
academic distribution channels). Considering all of the databases we searched and the broad
nature of our search terms, we believe that we were able to identify the vast majority of the
English-language literature on veterinary acupuncture.

After applying our eligibility criteria, we included 843 publications in our scoping review
(Figure 1). The largest category of literature identified was narrative reviews (43%; Table 3).
These types of reviews generally do not report how they identify and include studies, nor do they
include a critical appraisal of methodological quality (Sargeant et al., 2006). For these reasons,
narrative reviews provide little defensible evidence for efficacy. Case reports and case series
combined to represent 21% of the published literature. (Table 3). Although these reports can be
helpful in detailing rare cases, reporting adverse effects, or indicating where subsequent RCTs
might be conducted, they lack a comparison group and therefore offer little direct evidence for
efficacy. Forty-seven editorials and commentaries (6% of the identified literature) were also
identified, and while they can be useful for sharing information and identifying issues within
previously published reports, such sources of information are not suitable for determining
efficacy because they are heavily influenced by the opinions and experiences of the authors.
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Experimental trials represented 21% of the identified literature; this category included
both randomized and non-randomized controlled trials. RCTs provide reliable clinical evidence
for efficacy and are only below systematic reviews in the hierarchy of evidence for the efficacy
of interventions (Sargeant et al., 2014; Roudebush et al., 2004). By randomizing subjects to
control and treatment groups, the likelihood that confounding variables would be unevenly
distributed between groups is minimized. Trials with inadequate randomization have a tendency
to exaggerate the estimates of the effects of interventions (Schulz et al., 1995).

Our scoping review revealed that there are many publications on the subject of veterinary
acupuncture; however, there are only a few areas in which a systematic review may be feasible
and informative. Dogs were the most commonly studied species, indicating that systematic
reviews focused on that species may be most informative. The outcome categories associated
with the largest number of published trials included cardiovascular parameters, pain,
anesthesiology, changes in blood parameters, musculoskeletal conditions, surrogate endpoints,
gastrointestinal conditions, and neurological conditions. Even among trials investigating the
same outcome in the same species, there were many different modes of acupuncture
administration, which may pose challenges for evidence synthesis. Different acupuncture
modalities may not be directly comparable and therefore could be poor candidates for evidence
synthesis. However, so few experimental trials have been conducted that the scope of any review
will need to be relatively broad. Based on the results of our scoping review, systematic reviews
would likely be most informative if the focus was on dogs and on one of the most commonly
studied outcome categories. To facilitate evidence synthesis, future RCTs should focus on the
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most common outcomes for which acupuncture is used and strive to use consistent acupuncture
administration modalities.

Since trials can vary in their design, methodological quality, and populations studied,
decision makers should consider multiple trials when determining efficacy (Garg et al., 2008). At
the most widely accepted significance level (p = 0.05), we would expect that 1 out of every 20
studies may report statistically significant results by chance alone if the null hypothesis were
true. Therefore, even well-designed and conducted RCTs can draw erroneous conclusions.
Because the effect size reported in any given study may not represent the true effect, properly
conducted systematic reviews represent the best evidence.

Many of the narrative reviews we identified described the use of acupuncture for the
treatment of cancer, renal or liver conditions, behavioural disorders, ocular conditions, and
wound healing (Koski. 2011; Robinson, 2007; Szathmary, 1996; Inada et al., 1990; Berschneider,
2002). There were no experimental trials identified that investigated cancer or behavioural
disorders in dogs. In the case of renal or liver conditions, ocular conditions, and wound healing,
few trials examine these outcomes in any species. To determine the efficacy of acupuncture for
these conditions there is a need for further research in these areas.
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Scoping reviews do not extract outcome data nor do they address the methodological
quality of the included trials. For these reasons, our scoping review does not include conclusions
on the efficacy of veterinary acupuncture. Rather, it defines the amount and nature of the
published literature that is currently available. The fact that we were unable to locate some
manuscripts, and the exclusion of some papers because neither the abstract nor full article was
available in English, are limitations of this scoping review.

Systematic Review
In light of the results of our scoping review, acupuncture’s efficacy for the treatment of
musculoskeletal conditions in dogs was chosen as the focus of our systematic review. Although
there were other outcome categories associated with more trials, we focused on musculoskeletal
conditions because, anecdotally, they comprise the most common major clinical disorder for
which acupuncture is employed (Chan et al, 2001). Typically, systematic reviews have a narrow
focus with regard to treatment methods, control protocols, and outcome metrics. This was not
feasible for this review because there were too few published trials examining acupuncture’s
efficacy for musculoskeletal conditions in dogs.

Of all the literature included in our scoping review, twenty-one percent consisted of
experimental trials. Of those experimental trials, 8% (14) were trials that investigated the
efficacy of acupuncture for musculoskeletal conditions in dogs. Three of the 14 experimental
trials did not meet inclusion criteria for this systematic review; one because we were unable to
locate the full manuscript, and two because the full manuscripts were not published in English.
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Overall, fewer than a dozen published trials were available for this synthesis of the evidence for
efficacy of acupuncture for musculoskeletal conditions in dogs.

Of the studies that met our inclusion criteria, generalizability was limited since there was
generally poor reporting of population characteristics such as average age, breed, sex, and
comorbidities. In trials in which there are no comorbidities that could potentially affect the
reported outcomes, a statement to that effect should be made. When no statement about
comorbidities is made, it is impossible to know whether there were significant differences
between control and treatment groups due to illnesses other than the one being reviewed. These
potential differences in intervention groups can make the interpretation of their results
challenging.

Acupuncture methodologies and the definitions of acupoints varied between trials
investigating the same musculoskeletal condition. Electroacupuncture, gold bead acupuncture,
and traditional dry-needle acupuncture were used among the included studies. The localization of
acupoints was sometimes accomplished using published charts and sometimes with charts as the
starting point, followed by the use of an ohmmeter to localize the point on an individual patient.
Some variation in needle placement is to be expected, since practitioners seek to individualize
acupuncture treatment to each patient, however the fact that some practitioners simply used
locations from published charts without further efforts to localize points represents a major form
of procedural variation. Control methods also varied between groups, including no treatment as
control, placement of needles at non-acupoints, drug regimens, and decompressive surgery.
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Differences in acupuncture methodologies and control protocols make synthesis difficult. These
differences present another challenge when attempting to aggregate evidence between studies.

Our risk of bias assessment revealed a risk of performance bias and detection bias among
the included studies. This was due to unclear risk bias in blinding for both of the personnel
involved in the trial and the outcome assessors. Empirical evidence has shown that randomized
trials that lack adequate blinding are associated with exaggerated estimates of intervention
effects (Pildal et al., 2007). Performance bias is defined as “systematic differences between
groups in the care that is provided, or in exposure to factors other than the interventions of
interest” (Higgins and Green, 2011). If personnel are aware of the treatment each animal has
received, they may treat them differently based on this knowledge. This bias in care or exposure
may not be deliberate, however it may be a subconscious result of such knowledge and proper
blinding will minimize the problem. Detection bias is “systematic differences between groups in
how outcomes are determined” (Higgins and Green, 2011). If outcome assessors, whether they
be owners or clinical investigators, are not blinded to what treatment the animal received, their
outcome determinations may be influenced by that information. This is especially true when
measuring subjective outcomes such as a pain or lameness scores (Wood et al., 2008). We
determined that there was an unclear risk of selection bias, since none of the included studies
reported their efforts to conceal the allocation sequence. Selection bias is defined as “systematic
differences between characteristics of the groups that are compared” (Higgins and Green, 2011).
If the allocation sequence is not adequately concealed from investigators, they may be able to
predict and then influence which animals will be enrolled in the trial. Once again, this may not
be done deliberately, but nonetheless could impact the results of the study. Pildal et al. (2007)
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found that studies lacking adequate allocation sequence concealment reported outcomes that
were on average 18% more beneficial than effect estimates from studies that adequately
concealed the allocation sequence.

Selective outcome reporting could not be assessed, and to give the authors the benefit of
the doubt we graded this parameter as “low risk” in all but two trials. There is currently no pretrial registry for veterinary medicine, so it is often not possible to assess if authors reported all
the outcomes they measured. A veterinary pre-trial registry would decrease the chances of
authors only reporting favourable outcomes (Toews, 2011).

In general, the risk of bias was high in many of the included trials, decreasing confidence
in the effect estimates. Future trials of veterinary acupuncture should follow established
reporting guidelines such as those detailed in the CONSORT statement (Moher et al., 2010) in
order to minimize these limitations.

Our research indicates that in order to determine the efficacy of acupuncture for any
musculoskeletal condition in dogs more trials are needed with greater focus. Future studies
should focus on the most common clinical uses of veterinary acupuncture, the most common
acupuncture methods, use consistent control protocols, and select outcomes that are clinically
relevant and consistent between studies to allow for evidence synthesis. More studies with
greater focus can provide the necessary information to determine acupuncture’s efficacy for
musculoskeletal conditions in dogs.
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Our systematic review had three main limitations. The first was the small number of trials
(eleven) that met our eligibility criteria. These trials covered eight different specific
musculoskeletal conditions, so there were very few trials examining any given musculoskeletal
disorder. Hip dysplasia was the most commonly studied condition, being the subject of four
trials. This limited our ability to synthesize evidence across studies. Secondly, there was great
heterogeneity between trials with regard to acupuncture methods, control protocols, and
outcomes. Finally, three eligible trials were not included in this review because the full
manuscript was not published in English or could not be obtained.
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Summary and Conclusions

Our scoping review identified a large amount of published literature on the subject of
veterinary acupuncture’s efficacy. A small proportion of that literature was comprised of
experimental studies. There was great variability among experimental trials with regard to the
type of acupuncture employed, outcomes reported, and conditions investigated. This results in a
heterogeneous body of evidence that is not well suited to meta-analysis or systematic review. We
also determined that multiple conditions for which acupuncture has been recommended in
domestic animals are associated with few or no experimental trials.

Our systematic review focused on acupuncture’s efficacy for musculoskeletal conditions
in dogs. There were only a small number of trials investigating any specific musculoskeletal
condition. There was a high degree of variability in the outcomes measured, treatment methods
used, and control protocols. Risk of bias assessments revealed serious concerns with regard to
methodological quality, particularly in the areas of blinding and allocation concealment. Our
preliminary results indicate that, due to the limitations of the existing body of evidence, we
cannot draw any conclusions regarding the efficacy of acupuncture for the treatment of any
musculoskeletal conditions in dogs. Future RCTs should focus on the common clinical
applications of veterinary acupuncture, select outcomes that are clinically relevant and validated,
and follow reporting guidelines. This will create a body of evidence that can eventually be
synthesized in order to determine efficacy.
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Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist
completed for the systematic review on acupuncture for musculoskeletal conditions in dogs.

# Checklist item

Reported
on page #

1

Identify the report as a systematic review, meta-analysis, or both.

45

2

Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

Rationale

3

Describe the rationale for the review in the context of what is already known.

46

Objectives

4

Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).

46

Protocol and registration

5

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide
registration information including registration number.

47

Eligibility criteria

6

Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,
language, publication status) used as criteria for eligibility, giving rationale.

47-48

Information sources

7

Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify
additional studies) in the search and date last searched.

48

Search

8

Present full electronic search strategy for at least one database, including any limits used, such that it could be
repeated.

48

Study selection

9

State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).

48-49, 53

Section/topic
TITLE
Title

ABSTRACT
Structured summary

INTRODUCTION

METHODS

Data collection process

10

Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes
for obtaining and confirming data from investigators.

50-51

Data items

11

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

50-51

Risk of bias in individual
studies

12

Describe methods used for assessing risk of bias of individual studies (including specification of whether this was
done at the study or outcome level), and how this information is to be used in any data synthesis.

52

84
Summary measures

13

State the principal summary measures (e.g., risk ratio, difference in means).

52-53

Synthesis of results

14

Describe the methods of handling data and combining results of studies, if done, including measures of consistency
(e.g., I2) for each meta-analysis.

53-55

Section/topic

# Checklist item

Reported
on page #

Risk of bias across studies

15

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective
reporting within studies).

Additional analyses

16

Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating
which were pre-specified.

Study selection

17

Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at
each stage, ideally with a flow diagram.

55

Study characteristics

18

For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and
provide the citations.

57-59

Risk of bias within studies

19

Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

64

Results of individual studies

20

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Prelim

Synthesis of results

21

Present results of each meta-analysis done, including confidence intervals and measures of consistency.

Prelim

Risk of bias across studies

22

Present results of any assessment of risk of bias across studies (see Item 15).

Additional analysis

23

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).

Summary of evidence

24

Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to
key groups (e.g., healthcare providers, users, and policy makers).

Prelim

Limitations

25

Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of
identified research, reporting bias).

68

Conclusions

26

Provide a general interpretation of the results in the context of other evidence, and implications for future research.

68-69

RESULTS

DISCUSSION

FUNDING

85
Funding

27

Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the
systematic review.

70

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS
Med 6(7): e1000097. doi:10.1371/journal.pmed1000097

For more information, visit: www.prisma-statement.org.
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Scoping review instruction document
1. General Instructions
o If the answer to any of the questions is no, then leave the check box blank
o The first two questions are the relevant screening questions that we used during
relevant screening
o If the reference is to an entire journal, then exclude
o If the article is a conference proceeding, then indicate in the publication type
section that it is a conference proceedings. That is all that is required for
conference proceedings currently.
2. Abstract from conference proceeding is only for the second phase of data extraction when
we go through conference proceedings to identify any relevant articles. When first
identifying conference proceedings simply indicate that it is a conference proceeding
under publication type and move on
3. Animal models would be a study that is using acupuncture on cats/dogs/horses in an
effort to see if it would be effective in human populations (They want to extrapolate their
results to human populations). Used in animals on the other hand means the authors want
to investigate acupuncture effects on animal populations (they do not want to extrapolate
to human populations)
4. Primary study for our purposes indicates systematic review, meta-analysis, observational
study (case series, case report, hypothesis-testing observational) and an experimental
study
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5. Primary treatment indicates that the intervention/prevention is the only treatment used.
Secondary treatment indicates that acupuncture is used as a complementary treatment to
one or many primary treatment methods.
6. Cardiovascular parameters would include: blood pressure, heart rate, cardiac output, etc.
7. Changes in blood parameters would include: hemoglobin, white blood cell counts,
platelet counts, etc.
8. Do not include purely mechanistic articles, nor do you include articles that are conducted
on cells only. They easiest way the we have found to distinguish between a mechanistic
trial, is if the article is directed at a certain condition. For example, they may be
measuring cortisol levels to determine the effect acupuncture has on pain, although that is
not directly measuring pain it would still be included. Alternatively, if that trial was
simply measuring cortisol or norepinephrine levels without mentioning a specific
condition (such as pain) that would be considered a mechanistic trial and therefore be
excluded. Other examples of mechanistic trails would be measuring how neurons respond
to acupuncture.
9. For review articles, if the article meets our first eligibility criteria but does not
specifically mention Cat, Dogs, or Horses you can still include it if it is focused on
veterinary acupuncture.
10. In the case of an article examining acupuncture in anesthesiology (in surgery for
example) that would be considered a preventative treatment.
11. Historical Controls: using a different group of animals at a different time to compare to
the treatment group. Cross over trial: Using the same animals for the control group and
the treatment group only at different times. If the word placebo or control is used but not
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explained “assume no treatment as control”. “Other treatment as control” also includes
sham acupuncture (in these cases in the comments section please indicate that it was
sham acupuncture).
12. If all that is mentioned is acupuncture then assume “TCM (traditional Chinese
Medicine)/Traditional”
13. “Natural disease challenge” refers to a preexisting condition that was not induced for the
purposes of the study. “Artificial Disease Challenge” refers to a condition that was
induced for the purposes of the study (for example inflicting a wound to a dog and
determine if acupuncture helps with wound healing). No disease challenge can be used in
cases where neither apply such as anesthesiology.
14. An “other review” is any review that is not a systematic review. After identifying an
“other review” you only have to fill out the textbook section
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