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Although national didactic criteria have been set for predoctoral education 

and assessment in osteopathic manipulative treatment, there is no crite-

rion standard for teaching methods and assessments of osteopathic ma-

nipulative treatment competence in colleges of osteopathic medicine. This 

issue is more pressing with the creation of the single graduate medical 

education accreditation system by the American Osteopathic Association 

and Accreditation Council for Graduate Medical Education, which intro-

duced the creation of “osteopathic recognition” for residencies that want 

to incorporate osteopathic principles and practice into their programs. 

Residencies with osteopathic recognition may include both osteopathic 

and allopathic graduates. Increased standardization at the predoctoral 

level, however, is recommended as osteopathic principles and practice 

training applications are expanded. The objectives of this article are to 

review the standards for teaching osteopathic medical students high- 

velocity, low-amplitude (HVLA) techniques for the spine; to review and 

discuss the methods used to assess medical students’ proficiency in using 

HVLA; and to propose baseline standards for teaching and assessing HVLA 

techniques among medical students. 
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	 For patients to reap the benefits of HVLA and be pro-
tected from possible adverse events, proper training and 
skill development of future osteopathic physicians are 
paramount.4,10 High-velocity, low-amplitude techniques 
for the spine are taught at every US college of osteo-
pathic medicine (COM), but the standards for teaching 
and assessing these skills are broad. The range in these 
standards makes it difficult to determine whether gradu-
ates of COMs have comparable levels of procedural skill 
acquisition when they enter residency programs. 
	 The purpose of this article is to review the standards 
for teaching osteopathic medical students HVLA tech-
niques for the spine, to review and discuss the methods 
used to assess medical students’ proficiency in using 
these techniques, and to propose baseline standards for 
teaching and assessing HVLA techniques.

Current Predoctoral Teaching 
Standards for HVLA
As of 2015, 31 US COMs offered instruction at 44 loca-
tions in 29 states.13 The Educational Council on Osteo-
pathic Principles (ECOP) is a committee of the 
American Association of Colleges of Osteopathic 
Medicine (AACOM) consisting of osteopathic manipu-
lative medicine (OMM) department chairs or their rep-
resentatives from every US COM. Part of ECOP’s 
mission is to develop consensus in the teaching of os-
teopathic principles and practice among the COMs. 
Although there is consensus among the COMs re-
garding national curricula, variability regarding dem-
onstration styles, trainer-to-student ratios, and how and 
with whom students practice remains. 
	 The Educational Council on Osteopathic Principles 
recommends that HVLA be taught in COMs and speci-
fies regions of the body to which HVLA may be admin-
istered.14 However, for HVLA, as for other OMT 
techniques, ECOP does not specify the number of lecture 
and laboratory hours per topic, the number of procedures 
a student must perform, or in what environment it must 

As of 2015, there were 96,954 practicing os-
teopathic physicians and 26,121 osteopathic 
medical students (25% of the medical stu-

dent population) in the United States.1,2 With the Ameri-
can Osteopathic Association (AOA) and Accreditation 
Council for Graduate Medical Education single gradu-
ate medical education accreditation system expected by 
20203 comes a new designation of “osteopathic recogni-
tion.” This designation will create the opportunity for not 
only osteopathic graduates to be trained in osteopathic 
manipulative treatment (OMT), but allopathic graduates 
as well. It should be expected that training in OMT will 
come under increased scrutiny. Consequently, there is a 
need to standardize the teaching and assessment methods 
of OMT competence throughout all 4 years of medical 
education and training. 
	 The current article focuses on the need for standard-
ization in educating and evaluating osteopathic medical 
students in high-velocity, low-amplitude (HVLA) tech-
niques for the spine. High-velocity, low-amplitude spinal 
manipulation techniques are designed to restore motion 
to a joint exhibiting a restricted range of motion.4,5 These 
techniques are indicated for a variety of conditions6 but 
are most frequently used to treat low back and neck 
pain.7 Evidence shows that spinal manipulation is as ef-
fective for these 2 conditions as other forms of treat-
ment.8,9 Although all OMT techniques carry some risk 
for adverse effects, HVLA is perceived to confer greater 
risk to patients, owing to the high-velocity thrust of this 
technique.10 The risks to patients range from benign,  
self-limiting events (eg, soreness) to serious adverse 
events such as exacerbation of undiagnosed vertebro-
basilar artery disorders. However, the vast majority of 
adverse events are the former, supporting the conclusion 
that the potential benefits of these techniques outweigh 
the possible risks.11 The low likelihood of adverse events 
is one of the reasons why the AOA has recommended 
that OMT for the cervical spine, including HVLA, 
should be offered to patients with neck pain and taught to 
osteopathic medical students at all levels of education.12
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niques on one body type, the body size differentials be-
tween partners may be large. In regard to HVLA, proper 
execution of these techniques necessitates that physi-
cians are able to position themselves over patients, which 
can be difficult if the difference in body size is large. 
Adaptations may be needed in some cases, including 
adjustable OMT tables or, less optimally, riser steps.

Current Predoctoral  
Assessment Standards of HVLA
Students may be assessed through written, practical, and, 
less commonly, oral examinations. The scope of this 
paper focuses on practical examinations. The treatment 
portion of these examinations is evaluated based on sev-
eral components, which may include initial positioning 
of student and patient, correct localization to the articula-
tion, vector and amount of activating force, and reassess-
ment. Students are usually tested using one another as 
patients. Although some COMs use standardized patients 
(SPs) for practical examinations, I know of no COM that 
allows for HVLA to be performed on SPs. 
	 The use of objective structured clinical examinations 
(OSCE) for student assessment is well established as a 
valid means to assess clinical skills in the practice of 
medicine.17-21 The OSCE consists of a circuit of stations 
that test a range of skills and knowledge. Although many 
COMs incorporate OSCEs into their curricular assess-
ments,22 it is unclear how many, if any, incorporate OMT 
into these assessments. However, as previously stated for 
safety and appropriateness, it would not be expected that 
HVLA would be allowed to be performed on an SP. 
Boulet et al23 showed that OMT can be validly assessed 
using the OSCE format. In this study, fourth-year med-
ical students’ use of OMT was assessed by faculty from 
a number of specialties after 4 hours of training using a 
rating tool. That model, however, excluded HVLA. 
	 The diagnosis portion of practical examinations 
usually consists of physician trainers verifying the 
diagnosis established by a student examinee as deter-
mined on their partner. Students may be scored on 
simply finding the levels of dysfunction, or they may be 

be taught (eg, adjustable tables or observed execution by 
table trainer). These criteria are left to individual COMs. 
	 Most osteopathic medical students are provided in-
struction in OMT in the first and second years of medical 
school.13 Education in OMT techniques can vary from 
COM to COM, as the Commission on Osteopathic  
College Accreditation guidelines specify that COMs 
support the development of skills and competencies 
“through the use of standardized patients, skills testing 
and clerkship training”15 but do not offer recommenda-
tions on how best to develop these skills and competen-
cies. For example, students may observe a demonstration 
at the center of the laboratory, in small groups, or via 
video. They may either have a directed laboratory in 
which they are executing the techniques at the same time 
as the demonstrator or they may be asked to execute the 
techniques after 1 full observation. In either case, stu-
dents may or may not be directly observed at the time of 
execution and thus may or may not be given formative 
feedback at that time. 
	 Another area in which COMs can vary is in the 
trainer-to-student ratio in OMM instruction. Currently no 
mandated trainer-to-student ratio is maintained by the 
Commission on Osteopathic College Accreditation. Pre-
liminary evidence exists for the number of students a 
trainer can adequately instruct and supervise. A review of 
trainer-to-student ratios for teaching psychomotor skills 
among various health-related disciplines recommended 
a 1:8 ratio for teaching most OMT techniques; a lower 
ratio is needed for cranial and HVLA techniques.16 In 
addition, the level of the experience of the trainers is also 
left up to individual COMs. As noted by Snider et al,16 
the levels of experience among table trainers vary signifi-
cantly (eg, second-year medical students, third- or 
fourth-year OMM predoctoral fellows, residents). 
	 In these hands-on exercises, students are partnered 
with other classmates and practice techniques on one 
another. Students may be partnered with the same person 
throughout their school year or change weekly de-
pending on the COM they attend. Aside from the concern 
that practicing on one person throughout the year can 
lead to students becoming proficient in executing tech-
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ments and body parts (ie, an internal focus) is rela-
tively ineffective.30-33 Instead performers should be 
directed to the effects of their movements (ie, an ex-
ternal focus) and what the patient position looks like 
when correctly situated, resulting in more accurate 
and effective long-term learning. Focus of attention 
externally leads to the use of unconscious and auto-
mated processes. 
	 Feedback in motor-skill learning involves providing 
a learner with information about the outcome or quality 
of a movement. The rate at which feedback is given and 
the focus of that feedback have also been found to have 
positive effects on long-term learning. Multiple studies 
have shown that intermittent feedback is more effective 
than constant feedback. Students given constant feed-
back after performing chiropractic tasks were found to 
have reduced errors during practice but also lower long-
term retention rates.34 Studies have also shown that when 
given negative feedback on trials, performers did worse 
on long-term retention compared with those given feed-
back on their best performances.14,35

	 Although these models of teaching and learning are 
important for all OMT techniques, they are especially 
important for HVLA of the spine. Given the thrust of this 
technique, some students may be uncomfortable per-
forming HVLA. Using these teaching and learning 
models may facilitate students’ understanding of how to 
properly execute this technique. 
	 Accurate palpatory assessment of the spine is a con-
cern for a number of health care professionals, including 
osteopathic physicians; certain medical specialties, in-
cluding physiatrists, anesthesiologists, and sports 
medicine physicians; chiropractors; physical therapists; 
and manual therapists. Several studies from these fields 
have evaluated interexaminer reliability of spinal palpa-
tion.37-39 Osteopathic physicians are trained to evaluate 
somatic dysfunction using 4 diagnostic criteria: tissue 
texture changes, asymmetry, restriction of motion, and 
tenderness (TART).36 
	 Reviews of the literature on the interexaminer reli-
ability of spinal palpation have demonstrated that, in 
general, the rate of agreement between examiners is 

required to determine an exact diagnosis with points 
given for each aspect that is accurate (ie, flexion or ex-
tension, sidebending, rotation, level of dysfunction). 
Additionally, because of safety and ethical issues, 
HVLA is not tested and is explicitly excluded from the 
Comprehensive Medical Licensing Examination-USA 
Level 2-Performance Evaluation (COMLEX-USA 
Level 2-PE) out of concern that SPs may be injured as 
a result of several students administering this technique 
to them throughout the examination day.24 

Models of Teaching  
and Learning Motor Skills
With regard to motor skill learning, several models affect 
learners’ performance25,26: observational practice, focus 
of attention, and feedback. In observational practice, a 
student learns through watching someone else perform a 
task. When combined with physical practice, observa-
tional practice can make important contributions to 
learning. Neuroimaging experiments have shown 
common neural structures being activated in both obser-
vation and action.27 Observational practice may afford 
the learner opportunities to observe subtleties of tasks 
that would be otherwise lost if they were asked to execute 
a task simultaneously to it being demonstrated or read 
from a static manual.28 Alternating between physical and 
observational practice in pairs is best. Even when given 
half the trials of execution by someone not in a pair, stu-
dents who worked in pairs performed as well as unpaired 
students doing twice as many repetitions of a technique. 
Thus, teaching in pairs is time and cost effective.29

	 Focus of attention is concerned with how the 
movements of certain body parts should be coordi-
nated with others in space and time. An example 
would be executing a supine HVLA spinal manipula-
tion to T6-8 neutral, rotated right, sidebent left: The 
physician stands to the left of the supine patient and 
the physician places his or her thenar eminence under 
the right transverse process of T7. Multiple studies, 
particularly in the field of sports, have shown that 
directing the learners’ attention to their own move-
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difficulties in educating osteopathic medical students 
on palpation to diagnose aliments, researchers have 
developed the virtual haptic back, a simulation that 
mimics tissue abnormalities so that students can prac-
tice palpation.50 It also provides feedback to students 
on whether they have correctly located the abnormali-
ties. So far, research on the virtual haptic back has 
shown that after six 15-minute practice sessions with 
the simulation, the accuracy and speed of students’ 
diagnoses improved. The average detection time de-
creased from a mean (SD) of 39 (19.8) to 17 (11.7) 
seconds. The ability to discern changes in simulated 
compliance improved from a mean (SD) of 28% 
(9.5%) to 14% (4.4%).50 
	 It is important to note that this recommendation for 
using simulators should not be construed to mean that 
manikins or other mechanical teaching aids should re-
place the method of students practicing OMT on each 
other or the use of SPs. Rather, simulators should sup-
plement what the learning students gain from practicing 
OMT on human beings. A review of the literature on 
training in the use of spinal manipulation concluded 
that students should have the opportunity to practice 
this manipulation using simulators and volunteer pa-
tients.51 A similar approach should be taken to teaching 
HVLA with a combination of practice using simulators 
and human beings.

 
Proposed Recommendations  
for Teaching HVLA of the Spine  
at the Predoctoral Level 
Four aspects of the teaching and assessment of spinal 
HVLA need to be addressed to create a more adept 
population of students: standardization of the training 
environment, standardized training of trainers, in-
creased use of simulation technology, and standardiza-
tion of testing. 

Standardized Training Environment

The Educational Council on Osteopathic Principles 
represents the leaders in OMT education at the pred-

low,37,38 with more experienced examiners being no more 
reliable than less experienced examiners.37,39 Although 
no statistical differences have been found between dif-
ferent palpation methods,38 the highest level of agree-
ment has been found among examiners using pain 
palpation (palpation used to elicit pain),37-39 which is the 
equivalent of the tenderness component of TART.36

	 The results of these reviews raise concerns about how 
medical students are taught to use OMT techniques, es-
pecially HVLA. As Seffinger et al37 noted, given the 
generally low reliability, “one has the question whether 
the palpatory tests are indeed measuring what they are 
intending to measure.” Similarly, Haneline and Young38 
noted that the reason pain palpation is the most reliable 
palpation method may be that patients are able to accu-
rately remember their sites of pain. However, when in-
structing students on HVLA techniques, there must be 
confidence on the part of the instructor and the student in 
the diagnoses being discussed. 

Technology Integration
The use of  technology in teaching OMT lags behind 
other disciplines. Simulators are commonly used to teach 
all levels of learners in the fields of cardiology, surgery, 
and gynecology.40-44 At the simplest level, the use of 
video demonstrations that the learner has control over 
(eg, ability to replay, slow, etc) has been shown to greatly 
enhance movement performance.45 A few studies have 
used force pads and manikins, separately and com-
bined, to teach spinal manipulation.46-49 In these studies, 
students using the simulators had significantly less vari-
ability in the execution of force and were just as profi-
cient as the control group. These studies show that 
students can avoid the potential risk of strains and lim-
ited access that occurs with the model of practicing 
solely on fellow students. Moreover, they suggest a 
model that might be used by COMs and certifying 
bodies to determine proficiency. 
	 In addition to aiding students in learning how to 
administer spinal HVLA, simulators may also facili-
tate instruction in palpatory diagnosis. To address the 
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error and reinventing the wheel every time the faculty 
change.54 Although what is discussed in this article is in the 
context of teaching HVLA, such training could largely be 
applied to other OMT techniques. 
	 Given the limited resources of time and financial sup-
port for physician training after residency, I propose the 
training of trainers to be a relatively short continuing 
medical education program that could be provided in 
both webinar and live formats. Webinars would allow 
access to the largest base of physician teachers and pos-
sibly require laboratory supplementation at a later time. 
A live forum at several national conventions, specifically 
AACOM, the American Academy of Osteopathy, the 
American College of Osteopathic Family Physicians, 
and the AOA would also be desirable, as these are highly 
attended meetings. These meetings would yield the 
largest exposure to physicians who are most likely to be 
teaching OMT at the predoctoral level. This program 
would be required of at least 1 current attending physi-
cian at every OMM department nationally. It is also rec-
ommended that all residents in neuromusculoskeletal 
medicine/OMM programs be required to participate in 
the program once during their residency, because these 

octoral level. Their stance on student-to-teacher ra-
tios should be heeded. With respect to teaching 
HVLA, this proposal recommends a 4:1 ratio of stu-
dents to faculty.16 This proposal is based on the im-
portance of supervision of a technique which, in the 
hands of a novice, may be more prone to injure, par-
ticularly the cervical spine. To my knowledge, it is 
unknown how the trainer-to-student ratio varies 
among COMs. Although many schools use adjustable 
tables, which are recommended, some do not have 
them (verbal communication, ECOP meeting with 
OMM department chairs, 2015). With the large body 
size variability of both students and patients, allowing 
adjustments of positioning to suit individual circum-
stance becomes critical. 

Standardized Training of Trainers 

Most physicians do not have formal training in being 
educators. Many COMs have combined programs with 
master’s in public health, master’s in business admin-
istration, and law degrees.52 A.T. Still University  
College of Osteopathic Medicine offers combined pro-
grams with master of science in medical education 
leadership and doctor of health education. The Costin 
Institute at Midwestern University/Chicago College of 
Osteopathic Medicine and AACOM’s faculty develop-
ment continuing medical education program Training 
Osteopathic Primary Care Educators53 are designed to 
expose osteopathic educators to educational theory. 
However, each of these programs is generalized to all 
medical educators at both the predoctoral and post-
graduate levels, and they are also directed at all spe-
cialties of medicine. 
	 I recommend a focused continuing medical education 
program specifically directed at osteopathic medical edu-
cators who are teaching OMT at the predoctoral level.  
A baseline of educational theory and practice should be 
required at all COMs (Figure). Moving toward a model of 
positive, intermittent feedback with an external focus in 
coaching could facilitate students learning HVLA. Many 
faculty are overwhelmed and uninformed regarding med-
ical education pedagogy,54-56 learning through trial and 

Figure.
Proposed curriculum (10 hours) for osteopathic 
medical educators teaching osteopathic manipulative 
treatment (OMT) at the predoctoral level.  
Abbreviation: HVLA, high-velocity, low-amplitude.

Teaching Methods (7 hours)

		 Models of teaching and learning motor skills (1 hour)27-33

		 Evidence-based diagnosis of the spine (1 hour)

		 Safety and efficacy of HVLA with focus  
		 on the cervical spine (1 hour)4-12

		� Effective coaching/teaching for manual 
techniques (2 hours)34,35

		� Utilizing innovation and technology  
in the OMT laboratory (2 hours)40-51

Assessment and Evaluation Methods (3 hours)

		� Validating assessment tools (1 hour) 

		� Utilizing subjective and objective assessment  
tools in OMT (2 hours)17-20 
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Conclusion
There are a number of teaching methods for HVLA 
techniques that COMS are executing well. The use of 
manuals, video demonstrations, students working in 
pairs, and observation of performance by an expert are 
some examples. All of these methods are consistent 
with the current literature regarding motor skill 
learning, and should be encouraged at the formative 
stages of task acquisition. Standardization of teaching 
HVLA is needed on multiple levels, however, including 
the OMT laboratory environment, the number and skill 
level of table trainers, the use of technology, and testing 
to stay current with educational standards and to in-
crease the pipeline of proficient OMT practitioners. 
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