
154

ORIGINAL CONTRIBUTION

From the A.T. Still Research 

Institute at A.T. Still 

University in Kirksville, 

Missouri (Dr Degenhardt,  

Ms Johnson, and Ms Hagan); 

the Department of Family 

and Community Medicine 

at the Penn State Milton S. 

Hershey Medical Center 

(Drs Gross and Curry); 

and the Department of 

Academic Affairs at the Touro 

University California, College 

of Osteopathic Medicine in 

Vallejo (Dr Lund).

Financial Disclosures:  

None reported.

Support: This work was 

funded by the US National 

Institutes of Health grant 

5R25AT003579 and  

the A.T. Still University 

Strategic Research Fund.

Address correspondence to 

Brian F. Degenhardt, DO, 

A.T. Still Research Institute, 

A.T. Still University,  

800 W Jefferson St, 

Kirksville, MO 63501-1443.

E-mail: bdegenhardt 

@atsu.edu.

Date submitted:  

March 13, 2013;  

revision received  

October 3, 2013;  

accepted  

October 20, 2013. 

Preliminary Findings on the Use of Osteopathic 
Manipulative Treatment: Outcomes During the Formation  
of the Practice-Based Research Network, DO-Touch.NET
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Celia Hagan, BSN; Gregg Lund, DO; and William J. Curry, MD, MS

Context: Few studies have assessed the use of osteopathic manipulative treatment 
(OMT) and subsequent patient-reported outcomes.

Objective: To assess the current use of OMT and associated patient-reported 
outcomes.

Design: A retrospective medical record review and a prospective observational 
study.

Setting: Two university-based sites and their clinics associated with the practice-
based research network DO-Touch.NET.

Participants: Patients aged 18 years or older who received OMT.

Main Outcome Measures: Medical records from 2007 were retrospectively re-
viewed to identify conditions being managed with OMT. From 2008 to 2010, pa-
tients were recruited before seeing their physicians. Questionnaires were distributed 
to patients and physicians, and information including demographics, chief com-
plaints, symptom severity, current and past treatments, interference of symptoms 
with quality of life, physical examination findings, diagnoses, OMT performed, and 
immediate patient response to OMT was collected. A subset of patients provided data 
on symptom severity and frequency and other treatments daily for the 7 days after 
OMT. On day 7, symptom interference with quality of life was reassessed. 

Results: Retrospective data were collected from 2569 office visits, and prospective 
data were collected from 299 office visits (patient age range, 18-93 years). In the 
medical record review, 17 of the top 25 diagnoses (68%) were related to muscu-
loskeletal conditions. In the prospective study, 18 of the top 24 medical diagnoses 
(75%) were related to musculoskeletal conditions. Immediately after OMT, patients 
at 271 of 296 office visits (92%) felt better or much better; those at 5 (,2%) felt 
worse. After 7 days, patients at 126 of 175 office visits (72%) felt better or much bet-
ter, and those at 10 (6%) felt worse. Average and worst symptom severity decreased 
until post-OMT days 4 and 5, respectively, when severity leveled off. There was 
decreased interference of symptoms with quality of life from before OMT to 7 days 
after OMT in usual/general activities, sleep, mood, and relationships (all P⩽.05).

Conclusion: These preliminary results suggest that for adults, OMT is predomi-
nantly used for managing musculoskeletal pain conditions and is effective for short-
term symptom relief. Continued surveillance of DO-Touch.NET member practice 
outcomes may help identify priorities for osteopathic research and define evidence-
based standards for OMT practice and training.

J Am Osteopath Assoc. 2014;114(3):154-170
doi:10.7556/jaoa.2014.033

The Journal of the American Osteopathic Association    March 2014  |  Vol 114  |  No. 3



ORIGINAL CONTRIBUTION

The Journal of the American Osteopathic Association    March 2014  |  Vol 114  |  No. 3 155

 Extensive anecdotal reporting and some preliminary 
research indicate that OMT has a therapeutic benefit.3,12-34 
Examples of conditions positively influenced by OMT 
are low back pain, otitis media, postsurgical ileus, pneu-
monia, vertigo, chronic obstructive pulmonary disease, 
preterm labor, irritable bowel disease, ulcerative colitis, 
depression, fever, migraine headaches, chronic prosta-
titis, cough, tinnitus, and asthma.14,17,19,20,25,26,28,29,31,35-39 For 
people with low back pain, an expanding body of evi-
dence indicates that OMT has a therapeutic benefit.36-39 A 
study38 published in 2013 reported convincing evidence 
that OMT has at least moderate effectiveness for those 
with low back pain. Yet for conditions other than low 
back pain, studies have been infrequent and underpow-
ered, and many have had weak methodologies.
 In a survey of 459 patients seen at an OMM specialty 
clinic, Licciardone et al22 reported that OMT had a posi-
tive impact on pain and mobility. This survey focused on 
OMT in general and not on any specific condition, and 
the evidence for the therapeutic benefit of OMT was 
based on patient recall. Patients were asked to compare 
their pain and mobility from previous clinic visits before 
and after OMT. Further, this study had limited generaliz-
ability because the data were collected from a single 
OMM specialty clinic and the selection criteria for the 
study limited participants to patients who had visited the 
clinic at least 3 times. Because of the limitations of pre-
vious studies investigating the therapeutic benefit of 
OMT, it is currently impossible to perform a systematic, 
scientific assessment of the effectiveness of OMT on any 
condition other than low back pain.
 The randomized controlled trial (RCT) has been the 
gold standard in research to improve knowledge and ad-
vance medicine. In many cases, applying this design in 
human clinical studies is problematic. For instance, the 
cost to recruit and retain participants tends to be high. 
Although designed to yield clear and important outcomes 
that are internally valid, generalizing outcomes is often 
limited. Further, interventions based on RCTs are often 
less efficacious than expected40-45 because the controlled 

The aim of medicine is to provide safe, effective, 
efficient, timely, patient-centered, and equi-
table care.1 An important aspect of advancing 

the practice of medicine is improving physician knowl-
edge of the long-term course of common diseases and 
the impact of various treatments on those diseases.2-6 
Although the osteopathic medical profession has consis-
tently promoted these aims, it has had limited success in 
systematically documenting its members’ impact on such 
diseases. Osteopathic manipulative treatment (OMT) is 
a unique aspect of medical care provided by osteopathic 
physicians, but, to our knowledge, the most recent stud-
ies on the use of OMT within the adult population were 
conducted in the late 1990s.7-10 Johnson and Kurtz7 sur-
veyed physicians evaluating, in part, the conditions that 
they manage using OMT. In that study, more than half 
of the 950 physicians surveyed indicated that they used 
OMT in 5% or less of their patients. When OMT was 
used, it was used for musculoskeletal conditions in more 
than 50% of the patients.7 A retrospective study10 of 1331 
patient encounters in family practice training programs 
demonstrated that somatic dysfunction was diagnosed 
in approximately 31% of patient encounters, and OMT 
was performed in 25% of encounters. However, because 
the estimates of the provision of OMT from these studies 
are based on data obtained approximately 15 years ago 
and are based on self-reported general impressions of 
OMT from physicians, these estimates do not necessarily 
reflect the current provision of OMT.
 Surveys have also been conducted to evaluate the 
overall impressions of OMT. Licciardone and Herron9 
conducted a national phone survey regarding patient 
satisfaction with health care and public perceptions of 
osteopathic medicine, including OMT. The survey evalu-
ated general perceptions and did not focus on any spe-
cific patient encounters. In another survey, patients in an 
osteopathic manipulative medicine (OMM) specialty 
clinic were asked about their quality of life.11 However, 
that survey did not specifically examine the impact of 
OMT on the patient’s quality of life.
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used in the management of musculoskeletal pain disor-
ders and that patients receiving OMT would report fewer 
and less severe symptoms and improved quality of life. 

Methods
The current study comprised 2 parts: a 1-year retrospec-
tive review to identify the scope of conditions being 
managed with OMT and a prospective observational 
study to identify characteristics of current OMT practice 
and patient perceptions of treatment. The retrospective 
study included medical records from office visits that 
took place in 2007 at 2 university-based sites (A.T. Still 
University-Kirksville College of Osteopathic Medicine 
[ATSU-KCOM] and the Penn State Milton S. Hershey 
Medical Center [MSHMC]). The prospective observa-
tional study was conducted from 2008 to 2010 at 4 
clinics; 2 were associated with the MSHMC and partici-
pated in the development of the tools needed to support 
DO-Touch.NET, and 2 were the first member sites of the 
network. All data were incorporated into an online data 
collection system that was tested and refined to ensure 
convenience in data collection and quality of data. The 
A.T. Still University-Kirksville and Penn State Hershey 
institutional review boards approved both the retrospec-
tive and prospective parts of the current study. 

Retrospective Review

The International Classification of Diseases, 9th edition 
(ICD-9)58 code for the primary diagnosis of patients 
receiving OMT was extracted from the billing records 
for 2007 at the 2 participating universities. At the 
MSHMC, the electronic billing system was queried to 
identify all office visits for which OMT was billed. At 
ATSU-KCOM, the electronic billing system generated 
a summary of each individual office visit, which re-
quired manual sorting and identification of the desired 
information. The summary report for ATSU-KCOM 
was reviewed 3 times to ensure accurate extraction of 
diagnosis data. 

settings of RCTs are unrealistic in “real-world” practices 
and can create interventions that may be too complex or 
costly to integrate with existing activities.40,42,43,46

 With the goal of improving clinical care, consortia of 
practitioners first established practice-based research 
networks (PBRNs) in the late 1960s.2,4-6,47-57 These prac-
tices affiliated with one another to investigate questions 
related to improving the care they provided and im-
proving their discipline. These networks tend to be pa-
tient centered and primary-care centered, so they are well 
suited for conducting research within practices that 
maintain traditional principles of osteopathic medicine. 
To date, OMT research has not been able to produce the 
level of outcomes required to expand knowledge and to 
meet the profession’s needs in an age of evidence-based 
medicine. Because PBRNs have the potential to generate 
large data sets quickly and with relative ease, an OMT-
focused PBRN would be able to produce much-needed 
evidence to determine the current value of OMT. For 
more than a century, the use of OMT in clinical practice 
has been based primarily on anecdotal evidence, so it is 
important to first observe the current use, characteristics, 
and outcomes of OMT to help generate more detailed 
and probing research studies. In 2007, we initiated pre-
liminary work for establishing a PBRN, and in 2009, we 
established DO-Touch.NET (Doctors of Osteopathy 
Treating with OMM: determining its Usefulness in Cur-
rent Healthcare), a PBRN with a mission to evaluate and 
advance the practice of OMM. Additional background 
information regarding the network can be found on its 
website at http://www.DO-Touch.NET.
 In the present article, we report the preliminary find-
ings of the DO-Touch.NET study, which was started be-
fore the formal formation of the PBRN. The objectives of 
the study, which is an ongoing prospective observational 
study on the current practice of OMT, are to determine 
the scope of conditions being managed with OMT and 
the characteristics of patients currently receiving OMT 
and to evaluate the patient-reported outcomes of treat-
ment. We hypothesized that OMT would primarily be 
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using standardized 0- to 10-point scales, with 0 indi-
cating no problem and 10 indicating worst imaginable. 
The frequency and duration of symptoms were also re-
corded. Qualitative assessment of the chief complaint(s) 
in 2008 was obtained from the physician’s report of the 
patient’s chief complaint(s). Quality of life scales were 
constructed based on the Brief Pain Inventory59-61 and 
assessed symptom interference with usual/general activi-
ties, work, sleep, mood, relationships with other people, 
and enjoyment of life. Scores were measured on a scale 
of 0 to 10, with 0 indicating none and 10 indicating 
worst.
 From 2008 to 2010, the Patient Posttreatment Ques-
tionnaire was completed by the patient immediately after 
treatment. Questionnaires were given to the patients after 
the physician had left the room to promote unbiased re-
porting. This questionnaire assessed the patient’s percep-
tion of his or her symptoms after treatment (ie, much 
better, better, same, or worse).
 In 2009 and 2010, 2 additional follow-up question-
naires were completed by the patients. For 6 days after 
treatment, patients completed the Daily Follow-up Ques-
tionnaire. This questionnaire assessed the severity, fre-
quency, and duration of symptoms over the previous 24 
hours for each chief complaint identified at the office 
visit, as well as medication used and other activities per-
formed on those days such as stretching and physical 
therapy. On day 7, patients completed the One-Week 
Follow-up Questionnaire, which evaluated the patient’s 
symptom levels associated with the chief complaint(s) 
over the past 24 hours, as well as quality of life, any new 
symptoms and adverse effects that occurred during the 
week after treatment, and overall satisfaction with and 
perception of the effect of the OMT intervention. Most of 
these questions on the One-Week Follow-up Question-
naire were identical to the questions in the Patient Office 
Visit Questionnaire, the Patient Posttreatment Question-
naire, and the Daily Follow-up Questionnaire to maxi-
mize fidelity in the analysis of patient responses. Patients 
had the option to complete the Daily and One-Week 

Prospective Observational Study

Pilot Data

During 2008, in conjunction with the retrospective re-
view, we collected pilot data at clinic sites affiliated with 
ATSU-KCOM and the MSHMC about the characteris-
tics of current OMT practice. These pilot data were com-
bined with patient- and physician-reported data collected 
during 2009 and 2010 as part of DO-Touch.NET’s first 
prospective observational study.

Participants

Patients aged 18 years or older who received OMT from 
a participating physician were recruited from 2008 to 
2010 to participate in the study. Patients with dementia, 
psychological conditions, or difficulties communicating 
in English were excluded from participation. Patient re-
cruitment occurred at the clinics when the patients ar-
rived for their appointments. A research assistant (C.H.) 
reviewed the study with each patient and answered any 
questions, and each patient signed an approved informed 
consent form before participation. 

Patient-Reported Data

Throughout the study, data regarding the office visits 
were collected from the patients and physicians. In 2009, 
the follow-up questionnaires were added and the office 
visit questionnaire was fine-tuned. Institutional review 
board approval was obtained before these changes were 
implemented.
 In 2009 and 2010, the patients completed the Patient 
Office Visit Questionnaire immediately before seeing 
their physician. This questionnaire requested informa-
tion about demographic data, chief complaints, current 
medications for symptoms, and symptom interference 
with quality of life. The baseline data included a qualita-
tive assessment of the chief complaint(s) associated with 
the visit and a quantitative evaluation of the average (ie, 
overall) and worst severity of symptoms associated with 
the chief complaint(s) that occurred during the week be-
fore the office visit. Severity of symptoms was evaluated 
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medical school, residency, specialty, years in practice, 
ongoing training in OMT techniques, and techniques 
currently used in daily practice.

Statistical Analyses

Basic descriptive statistics and 95% confidence intervals 
(CIs) were used to assess the scope of conditions being 
managed with OMT in both the retrospective and pro-
spective analyses. For data from the prospective study, 
descriptive statistics were used to assess the characteris-
tics of patients who received OMT. For data from the 
prospective part of the study in 2009 and 2010, a linear 
mixed model was used to test for changes in the severity 
level of symptoms associated with the chief complaint(s) 
from before OMT through the 7 days after treatment. A 
random effect was included in the model to account for 
repeated office visits by some patients, and the residual 
variances were estimated separately for each clinic to 
account for clustering within clinics. A similar linear 
mixed model was used to test for change in the interfer-
ence of symptoms with quality of life from before treat-
ment to 7 days after treatment. Clinically meaningful 
change in symptom severity levels was defined as a 30% 
or greater change from before treatment to post-OMT 
day 7.62 The percentage of patients who experienced 
clinically meaningful improvement or worsening was 
calculated. Effect sizes were estimated using Cohen d, 
with d less than 0.5 indicating a small effect, d greater 
than or equal to 0.5 but less than 0.8 indicating a me-
dium effect, and d greater than or equal to 0.8 indicating 
a large effect.63

 Sensitivity analyses were performed on the 2009-
2010 data to determine whether the results were affected 
by patients who did not complete the full 7 days of ques-
tionnaires after treatment. These sensitivity analyses 
included the following: (1) Mann-Whitney test com-
paring data from those who completed the perceived 
response to OMT questions both immediately and 7 
days after OMT (perceived response completers) with 
data from noncompleters regarding the patient percep-

Follow-up Questionnaires online or on paper. Patients 
who elected to complete the questionnaires on paper re-
ceived a stamped, addressed envelope for return of the 
questionnaires to the central coordinating center. A toll-
free telephone number was available to all patients if as-
sistance was needed to complete the questionnaires. If 
patients had given their consent during enrollment, they 
were given 1 or 2 reminders by e-mail or telephone during 
the week after treatment to complete the questionnaires.

Physician-Reported Data

Physicians completed the Physical Examination and 
Treatment Form for each office visit. This questionnaire 
was completed during or immediately after the office 
visit by the physician or a research assistant. When the 
form was completed by a research assistant, the treating 
physician confirmed the accuracy of the data. 
 On the form, physicians provided information about 
the patient’s medical history, physical examination, diag-
nosis, treatment, and home instructions. The medical 
history was based on the physician’s interview with the 
patient. Data were also collected on the chief complaint(s), 
the history of the chief complaint(s), and the review of 
systems. Physical examination findings were docu-
mented, including but not limited to the musculoskeletal 
(structural) examination findings, the regions evaluated, 
the types of palpatory tests used to identify somatic dys-
function, and the severity of positive findings (data not 
presented). Additional data were collected on which body 
regions were treated, the types of techniques used in 
treating the somatic dysfunction, and the physician’s as-
sessment of the patient’s response to the treatment. Data 
collected for the physician’s assessment included medical 
and related somatic dysfunction diagnoses using ICD-9 
codes.58 In 2009 and 2010, any medications, physical 
therapy, or other treatments prescribed, such as recom-
mendations for physical activity, nutrition, or other guid-
ance, were documented. 
 Participating physicians also completed a back-
ground questionnaire, which included questions about 
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Figure 1. Of these, 17 diagnoses (68%) were musculo-
skeletal pain conditions. 

Prospective Observational Study

For the prospective observational study, data were col-
lected from 299 visits by 259 patients treated during of-
fice visits from 2008 to 2010, with demographic and 
follow-up data obtained from the 172 patients (133 
women [77%] and 39 men [23%]) treated during 212 
office visits in 2009 and 2010. The mean (standard devia-
tion) age was 54 (17) years (range, 18-93 years). Of those 
172 patients treated in 2009 and 2010, most (167 [97%]) 
were Caucasian, non-Hispanic, or had no ethnicity speci-
fied; 63 (37%) had at least a college education; and 62 
(37%) were employed full-time, 15 (9%) were employed 
part-time, 17 (10%) were unemployed, and 60 (36%) 
were retired. The median reported annual income was 
between $35,000 and $49,999.
 Twelve physicians from 4 clinics participated in the 
prospective study; 6 specialized in neuromusculoskeletal 
medicine, 3 specialized in family medicine, 2 specialized 
in both neuromusculoskeletal medicine and family medi-
cine, and 1 reported postgraduate training in sports medi-
cine in addition to family medicine. The mean (standard 
deviation) years in practice was 19 (12) years (range, 
3-40 years). Three physicians had completed an OMM 
undergraduate fellowship. Regarding current OMT tech-
nique use, all 12 physicians reported that they use articu-
latory; high-velocity, low-amplitude; muscle energy; and 
myofascial release techniques. In addition, 11 physicians 
reported using counterstrain/facilitated positional and 
soft tissue techniques; 10, balanced ligamentous tension/
ligamentous articular strain technique; 9, cranial and in-
direct/functional techniques; and 5, visceral techniques.
 The most common patient-reported symptoms asso-
ciated with chief complaint were primarily related to 
musculoskeletal pain (Figure 2). The most frequently 
reported medical diagnoses of these patients were pri-
marily musculoskeletal pain conditions (18 of 24 diag-
noses [75%]) (Figure 3) and were consistent with the 

tion of the effect of the treatment immediately after 
OMT, (2) linear mixed models comparing pretreatment 
symptom severity levels of those who completed at least 
5 of the 7 follow-up questionnaires (follow-up question-
naire completers) with levels of those who completed 4 
or less of the follow-up questionnaires, (3) linear mixed 
models testing for change in symptom severity level 
from before treatment through the 7 days after treatment 
using data only from patients who completed all 7 
follow-up questionnaires, and (4) linear mixed models 
comparing data from those who completed the quality of 
life measures before treatment and 7 days after OMT 
(quality of life completers) with data from noncom-
pleters regarding pretreatment interference of symptoms 
with quality of life.
 Perceived response subgroups were formed based on 
the patient perceptions of response to OMT from the 
Patient Posttreatment Questionnaire and the One-Week 
Follow-up Questionnaire. To evaluate the consistency of 
patient perceptions of their response to treatment with 
their response to treatment as quantified using symptom 
severity levels, a linear mixed model was used to com-
pare the perceived response subgroups on average 
symptom severity level from before treatment through 
the 7 days after treatment. Analyses were conducted 
using SAS statistical software, version 9.3 (SAS Insti-
tute Inc). Because some patients skipped some questions 
when completing the questionnaires, the sample sizes 
varied between analyses. All available data were used in 
the analyses and no missing data were imputed. P values 
less than or equal to .05 were considered statistically 
significant.

Results
Retrospective Review

For the 1-year retrospective review using billing data 
from 2 university-based sites, diagnosis data were col-
lected from 2569 office visits. The incidence of the top 
25 most frequently reported diagnoses is summarized in 
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ately after OMT from perceived response completers 
were not significantly different from those of noncom-
pleters (158 of 173 completers [91%] vs 32 of 37 non-
completers [86%] felt better or much better, P=.41).
 Regarding the average and worst symptom severity 
questions on the Patient Office Visit Questionnaire, the 
Daily Follow-up Questionnaires, and the One-Week 
Follow-up Questionnaire, there was a significant decrease 
(both P<.001) in the average and worst severity of symp-
toms associated with the chief complaint(s) over the week 
after treatment from the level before OMT (Figure 4). 
Symptom severity demonstrated the largest decrease from 
before treatment to post-OMT day 1 and continued to de-
crease slightly until post-OMT day 4 for average severity 
and post-OMT day 5 for worst severity, when severity 
scores leveled off. Of the 174 office visits where patients 
completed at least 5 of the 7 follow-up questionnaires 
(follow-up questionnaire completers), 121 (70%) experi-
enced a clinically meaningful improvement (ie, decrease 
of ⩾30%) in their average symptom severity levels from 
before treatment to post-OMT day 7, 45 (26%) experi-
enced no meaningful change (ie, change of <30%), and 8 
(5%) experienced a clinically meaningful worsening (ie, 
increase of ⩾30%). The effect size of OMT on average 
symptom severity levels over 1 week was large (d=1.2).

findings from the retrospective review (Figure 1). Of 256 
office visits for which medical diagnoses were reported, 
175 (68%) were solely for musculoskeletal conditions, 
and an additional 54 (21%) were for both musculoskel-
etal and nonmusculoskeletal conditions. Of 221 patients, 
152 (69%) were seen solely for musculoskeletal condi-
tions and an additional 51 (23%) were seen for both 
musculoskeletal and nonmusculoskeletal conditions.
 Immediately after OMT, patients at 296 of 299 office 
visits (99%) completed the perceived response to OMT 
question on the Patient Posttreatment Questionnaire; 
patients reported that they felt better or much better at 
271 of those office visits (92%), the same at 20 visits 
(7%), and worse at 5 visits (<2%). For 2009-2010 data, 
of the patients who completed the perceived response to 
OMT question on the One-Week Follow-up Question-
naire (175 office visits [83%]), those at 126 office visits 
(72%) felt better or much better 7 days after OMT, those 
at 39 visits (22%) felt the same, and those at 10 visits 
(6%) felt worse. Those at 173 of 212 office visits (82%) 
completed the perceived response to OMT questions 
both immediately and 7 days after OMT (perceived re-
sponse completers), those at 39 visits (18%) responded 
only immediately after OMT, and those at 2 visits (<1%) 
responded only 7 days after OMT. Responses immedi-

Figure 1.
Most frequently reported 

medical diagnoses 
managed with osteopathic 

manipulative treatment 
according to billing data of 
2569 office visits that took 

place in 2007 at 2 university-
based sites. 

aMusculoskeletal pain 
condition.
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testing for change in symptom severity level using data 
only from the 131 patients who completed all 7 follow-
up questionnaires were consistent with results using data 
from all patients (both P<.001), with severity leveling 
off at post-OMT day 4.
 The follow-up questionnaire completers were divided 
into 5 subgroups based on their perceived response to 

 Of the patients who provided pretreatment symptom 
severity data, 1 sensitivity analysis indicated there was 
no significant difference between follow-up question-
naire completers (174 of 209 [83%]) and noncompleters 
(35 of 209 [17%]) on pretreatment mean symptom se-
verity (P=.25 and .72 for average and worst severity, 
respectively). Results from a second sensitivity analysis 

Figure 2. 
Most common chief complaints managed 
with osteopathic manipulative treatment 
during a prospective observational study 
of 299 office visits that took place from 
2008 to 2010 at participating clinics. 
Abbreviation: GERD, gastroesophageal 
reflux disease.
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Figure 3.
Most frequently reported medical diagnoses 
managed with osteopathic manipulative 
treatment during a prospective observational 
study of 256 office visits from 2008 to 2010 
at participating clinics. aMusculoskeletal pain 
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patients who reported feeling better or much better 7 
days after OMT having lower severity than the 3 sub-
groups with patients who reported feeling the same or 
worse 7 days after OMT. Symptom severity levels in the 
largest subgroup, with those who felt better or much 
better at both times, improved from pretreatment levels 
until post-OMT day 4, when severity leveled off. The 
mean (95% CI) decrease in symptom severity from be-
fore treatment to 7 days after OMT was 3.1 (2.5 to 3.6) 
points. Clinically meaningful improvement (ie, increase 
of ⩾30%) in symptom severity was seen in 85 of 107 
patients (79%) in this subgroup with a large effect size 
(d=1.6). In the subgroup with patients who felt better or 
much better immediately but felt the same as before 
treatment 7 days after OMT, symptom severity levels 
were improved at post-OMT day 1 but leveled off for the 
following days. The mean (95% CI) decrease in 
symptom severity from before treatment to 7 days after 
OMT was 1.7 (0.7 to 2.7) points. Clinically meaningful 
improvement was seen in 18 of 32 patients (56%) in this 

treatment taken from the Patient Posttreatment Question-
naire and the One-Week Follow-up Questionnaire. Of 173 
follow-up questionnaire completers, the largest subgroup 
consisted of those who reported feeling better or much 
better both immediately and 7 days after OMT (115 
[66%]), followed by the subgroup of those who reported 
feeling better or much better immediately after OMT but 
feeling the same 7 days after treatment as they did before 
OMT (33 [19%]). Smaller subgroups included those who 
reported feeling better immediately but feeling worse 7 
days after OMT (10 [6%]), feeling the same or worse im-
mediately but feeling better or much better 7 days after 
OMT (10 [6%]), and feeling the same or worse both im-
mediately and 7 days after OMT (5 [3%]).
 Overall, the 5 perceived response subgroups were 
significantly different on average symptom severity 
levels (P<.001) (Figure 5). Specifically, comparisons of 
the subgroups for each day showed the subgroups were 
not different on pretreatment severity levels but did differ 
on severity levels after 7 days, with the 2 subgroups with 
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with other people (all P⩽.05). Of the office visits where 
patients completed pretreatment quality of life questions, 
sensitivity analysis indicated there was no significant 
difference between those office visits where patients 
completed the quality of life measures  before and 7 days 
after OMT (quality of life completers) (172 of 212 
[81%]) and noncompleters (40 of 212 [19%]) on any of 
the pretreatment quality of life measures (all P⩾.47).

Comment
Results from both the retrospective and prospective com-
ponents of the current study indicate that OMT is pri-
marily used for musculoskeletal conditions, either solely 
or concurrently with nonmusculoskeletal conditions. Yet, 
there was a long list of less commonly identified diag-
noses reported in our study (ie, those recorded less than 
5% of the time), suggesting a broader use for OMT.  This 
finding is consistent with the range of medical conditions 
historically reported to be managed with OMT. Examples 

subgroup with a large effect size (d=1.2). For the 10 
patients in the subgroup who felt the same or worse im-
mediately but better or much better 7 days after OMT, 
symptom severity levels were unchanged, but the data 
suggest symptom severity levels improved (mean [95% 
CI] decrease from before treatment to 7 days after OMT, 
2.1 [0.1 to 4.1] points). Clinically meaningful improve-
ment was seen in 7 of 9 patients in this subgroup with a 
large effect size (d=1.1). For the other 2 subgroups 
(better then worse and same or worse at both times), 
symptom severity levels were unchanged, with a mean 
(95% CI) change in severity of 0.0 (-1.7 to 1.8) points 
and 0.4 (-2.3 to 3.0) points, clinically meaningful im-
provement in 2 of 10 and 2 of 5 patients, and small effect 
sizes (d=0.1 and 0.3), respectively.
 Interference of symptoms with quality of life before 
OMT and at 7 days after OMT were compared (Table). 
There was significant improvement (ie, decrease in inter-
ference from chief complaints) of at least 1 point with 
usual/general activities, sleep, mood, and relationships 
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observational study of 173 office 
visits by 142 patients that took 
place from 2009 to 2010 at 
participating clinics.
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atric patients who received OMT. In that study, diag-
noses managed with OMT in children were of 
nonmusculoskeletal origin in 43.5% of patient visits. In 
the 1- to 4-year age group, 64.0% of the OMT visits 
were used to manage nonmusculoskeletal conditions, 
most commonly otitis media, upper respiratory infec-
tion, and behavioral problems. In the 5- to 12-year age 
group, OMT was used to manage nonmusculoskeletal 
conditions in 48.8% of the visits, most commonly head-
ache, otitis media, and behavioral problems. Interest-
ingly, in children older than 12 years, 82.3% of the 
conditions managed with OMT were for musculoskel-
etal conditions, demonstrating a major shift in OMT 
practice characteristics and foreshadowing practice 
characteristics in the adult population. These results 
raise numerous interesting questions that should be in-
vestigated. Broadening the DO-Touch.NET study de-
sign to include age-appropriate data collection tools so 
that systematic prospective observations of the pedi-
atric population can be performed would be an impor-

of these conditions are arrhythmias, asthma, bronchitis, 
chronic obstructive pulmonary disease, consti pation, 
cough, migraine, otitis media, pregnancy, sinusitis, syn-
cope, and tremor. Our findings indicate that capturing a 
modern assessment of OMT’s efficacy for managing 
these conditions requires a substantial expansion of the 
data warehouse generated by DO-Touch.NET so that a 
meaningful cohort of observations for these conditions 
can be evaluated.
 In Johnson and Kurtz’s 1998 survey,7 which collected 
data on conditions managed with OMT, a larger and 
more diverse population of osteopathic physicians par-
ticipated than in our study. Although the categorization 
of diagnoses was not identical between the current study 
and the study by Johnson and Kurtz,7 the general trend 
that OMT is used for conditions of the musculoskeletal 
system appears to be consistent.
 The data collected in the current study were limited 
to the adult population. A 2010 retrospective study by 
Lund and Carreiro64 reported characteristics of pedi-

Table.  
Patient-Reported Change in Interference of Symptoms Associated With Chief Complaints  
With Quality of Life From Before OMT to 7 Days After OMTa 

 Before OMT, 7 Days After OMT, Change
Interference with… Mean (95% CI) Mean (95% CI) Mean (95% CI), Range P Valueb

Usual/general 4.7 (4.2 to 5.2) 3.2 (2.7 to 3.6) -1.6 (-2.2 to -0.9), -8 to 5 .01 
activities

Work 3.6 (3.2 to 4.1) 2.9 (2.4 to 3.4) -0.7 (-1.4 to 0.0), -8 to 7 .35

Sleep 4.4 (3.9 to 4.8) 3.0 (2.5 to 3.5) -1.4 (-2.0 to -0.7), -8 to 6 .05

Mood 4.2 (3.8 to 4.6) 2.6 (2.2 to 3.0) -1.6 (-2.2 to -1.0), -9 to 6 .005

Relationships 2.6 (2.2 to 3.0) 1.6 (1.2 to 2.0) -1.0 (-1.6 to -0.4), -10 to 8 .04

Enjoyment of life 4.3 (3.9 to 4.7) 3.0 (2.6 to 3.5) -1.3 (-1.9 to -0.6), -9 to 6 .08

a Data for 207 office visits by 172 patients.
b  Mixed linear model testing whether interference of symptoms with quality of life changed from before osteopathic  

manipulative treatment (OMT) to 7 days after treatment. The model accounted for repeated office visits by participants  
and clustering of participants within sites.

Abbreviation: CI, confidence interval.
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both immediately and 7 days after OMT were small 
(d⩽0.3). These results suggest consistency between 
these 2 patient-reported measures of the effect of OMT 
for these 4 subgroups. However, the large effect size 
(d=1.2) for the symptom severity data seen in the sub-
group with patients who reported feeling better immedi-
ately then feeling unchanged 7 days after OMT was not 
consistent with the small effect size that would be ex-
pected in this subgroup and may be a result of recall bias 
in the patients’ reported perception of the effect of OMT. 
This inconsistency may indicate that other issues are in-
fluencing perceptions of pain for patients of this sub-
group, which would be consistent with the current view 
that chronic pain is influenced by numerous biopsycho-
social factors.81

 Decreases in the interference of symptoms with 
usual/general activities, sleep, mood, and relationships 
with other people indicated that OMT had a positive 
impact on many biopsychosocial factors that have been 
shown to be influenced by pain.81,82 A larger data set from 
a nationwide study with diverse patient and physician 
populations is needed to determine the robustness of the 
effect of OMT on quality of life as seen in the current 
study. From a larger data set, subgroup analysis com-
paring quality of life measures with daily severity scores 
and patient perceptions of their response to OMT will be 
important to better understand key determinants that 
would predict a positive or negative response to OMT.
 Overall, the current study provides a more rigorously 
and comprehensively collected data set compared with 
those of previously published studies7-9,11,22 because our 
data were prospectively collected from patients and phy-
sicians at the time of the office visit that included OMT. 
This study design allows for corroboration between pa-
tient- and physician-reported data and between several 
pain and quality of life patient-reported measures. Pre-
vious studies considered general impressions of only 
patients or only physicians about osteopathic care.7-9,11,22

 There were several limitations in the current study. 
First, in the retrospective review, the data that could be 

tant step in understanding the efficacy of OMT and its 
current practice characteristics.
 In the current study, a large majority (92%) of pa-
tients reported a positive response to OMT immediately 
after treatment, whereas 72% reported that they still felt 
better 7 days after OMT. Immediate and short-term im-
provement in the severity level of symptoms associated 
with the chief complaint(s) was evident when compared 
with the symptom severity level from the week before 
OMT; a majority of patients (69%) reported a clinically 
meaningful reduction in average symptom severity level. 
The large effect size (d=1.2) suggests that OMT is highly 
effective in reducing symptom severity, especially as it is 
currently used in clinical settings. The daily average and 
worst severity of symptoms decreased throughout most of 
the week after OMT, but the primary reduction in 
symptom severity occurred in the first 24 hours after treat-
ment. The underlying mechanism for this reduction in 
symptom severity 1 day after OMT is unknown, yet 
neural and humoral mechanisms have been implicated. 
For example, current evidence indicates that changes in 
neural activities from manual treatments are sustained for 
less than 1 minute and often less than 1 second,65-74 but 
somatohumeral changes persist from hours to up to 1 day, 
particularly β-endorphin,75,76 substance P,77 tumor-ne-
crosis factor α,77 interleukin 1β78 and 2,79 and the endocan-
nabinoid-like substance palmitylethanolamide.75,80 

Consequently, somatohumeral changes may be respon-
sible for the response noted in the current study.
 From the Patient Posttreatment Questionnaire and the 
One-Week Follow-up Questionnaire, patient reports of 
the perception of response to OMT were used to create 
subgroups. These subgroups were compared with respect 
to their symptom severity levels during the week after 
OMT to examine the consistency between these 2 out-
come measures. The effect sizes for both subgroups with 
patients who reported feeling better 7 days after OMT 
were large (d⩾1.1), whereas the effect sizes for the sub-
groups with patients who felt better immediately then felt 
worse 7 days after OMT and who felt the same or worse 
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tients who did not complete all the follow-up question-
naires, so the reported data may not completely represent 
current practices and patient outcomes. Several sensi-
tivity analyses were performed on the data set to deter-
mine if signs of bias could be identified in the results 
because of differences between those who were com-
pleters and those who were noncompleters. None of the 
sensitivity analyses indicated the presence of bias, par-
ticularly because there was no relationship between the 
severity of symptoms and whether the patient completed 
all the follow-up questionnaires. 
 Lastly, this prospective observational study exam-
ining current practice patterns did not allow for random-
ization of patients to a control group or for blinding of 
patients and physicians to the treatment provided, both of 
which are essential components of a traditional RCT. 
However, RCTs in which the patient and physician are 
blinded to treatment assignment are not appropriate for 
evaluating current practice characteristics and outcomes 
in the clinical setting, especially when the treatment in-
volves direct physical contact between the physician and 
the patient, as with OMT. In the future, collaboration 
with other PBRNs with sites where OMT is not provided 
should be prioritized to conduct comparative effective-
ness studies. Such a design may provide a more realistic 
and meaningful assessment of the role of OMT in current 
and future health care.
 The ongoing prospective utilization study currently 
being conducted within DO-Touch.NET has been re-
fined based on the experience gleaned from the current 
study, and many of the identified limitations of the study 
reported here have been addressed in the ongoing study. 
The long-term objectives of the ongoing study remain 
consistent with those outlined in the current study. 
However, before these objectives can be achieved, a 
methodology needs to be established that will determine 
what outcome measures best indicate a positive or nega-
tive response to OMT within the general population. In 
the published literature, response to OMT is usually 
determined from either the physician’s or the patient’s 

collected from the billing systems were limited. With 
the increased use of electronic medical records, future 
retrospective assessments on the use of OMT will be 
much more robust. Second, the diagnostic categories 
used by the physicians may have had substantial 
overlap; for example, the same patient could have been 
accurately diagnosed with any of 4 ICD-9 diagnoses 
(lumbago, back ache, osteoarthroses of the spine, or sa-
crum disorders). Methods are being developed to ensure 
that the most specific diagnoses are consistently used by 
the physicians within DO-Touch.NET. Third, the gener-
alizability of the results from the prospective observa-
tional study is limited by characteristics of the sample. 
Demographics were not available for the pilot data col-
lected in 2008, and the demographics from the 2009-
2010 data do not reflect the general US population, 
particularly in terms of race, ethnicity, and employment 
status. This limitation is related to the number of data 
collection sites within the current prospective observa-
tional study being too small to capture the diversity of 
the population of patients who receive OMT. 
 In addition, our study was unable to determine if the 
improvement in patient-reported symptom severity and 
reduction in interference of symptoms with quality of life 
were a direct result of the OMT. In OMM, OMT is just 1 
component of the interaction between the patient and 
physician. Other components of OMM, such as the way 
the physician interacts with the patient, spends time with 
the patient, asks the patient questions, listens to the pa-
tient, and touches the patient, may have been associated 
with the improvement noted in our study. Perhaps touch 
alone triggered the placebo response instead of the spe-
cific techniques used, causing a direct mechanical re-
sponse. In this type of study, there is no control for these 
components of OMM, so we have reported the associa-
tion between the most obvious and tangible aspect of the 
office visit, OMT, and the patient-reported outcomes. 
Future studies are needed to separate out these factors to 
evaluate the therapeutic nature of OMM vs OMT.
 Another limitation is that there was a group of pa-
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