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Context: Osteopathic manipulative medicine (OMM) is recognized as an adjunctive

medical approach for the treatment of pediatric patients, but few studies have

detailed the pediatric conditions that prompt the use of osteopathic manipulative

treatment (OMT) or the types and frequency of OMT used.

Objective: To present descriptive data of pediatric patients receiving OMT from a

neuromusculoskeletal medicine/OMM outpatient clinic.

Methods: Data were drawn from electronic health records from a single outpatient

specialty clinic for pediatric clinical encounters involving OMT that took place

between January 1, 2014, and December 31, 2016. Encounter notes and billing

records were reviewed for demographic information, presenting complaints, clinical

assessments, somatic dysfunction assessments, OMT techniques used, and payment

method. Data were categorized by patient age and analyzed.

Results: Five hundred thirty-seven pediatric patients (321 girls, 216 boys) received

OMT during the study. These patients accounted for 1688 clinical encounters (1106

for girls, 582 for boys). Mean (SD) number of encounters was 2.7 (1.3) encounters

for boys and 3.5 (1.1) encounters for girls. A higher percentage of patients younger

than age 2 were boys, while a higher percentage of patients older than age 2 were

girls (both P=.005). Musculoskeletal complaints and assessments were the most

common for children aged 6 years and older; misshapen head, feeding difficulties,

and colic were the most frequently reported for children younger than 6 years.

There were 8557 somatic dysfunction assessments documented; thoracic and

cervical somatic dysfunction were most commonly assessed. There were 8485

OMT techniques documented, and myofascial release was most frequently used.

Encounters with self-pay patients (n=72) involved fewer somatic dysfunction assess-

ments (P<.001) than encounters with patients using private insurance (n=1060) or

Medicaid (n=542).

Conclusion: The electronic health records reviewed in the current study revealed

descriptive data of pediatric patients presenting to an OMM clinic; these data were

rarely documented in previous literature. They may be used by clinicians to better

understand the role of OMM as a pediatric adjunctive medical approach and to iden-

tify conditions to target for future outcome studies based on common presenting

complaints.
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O
steopathic manipulative medicine (OMM) is

used to diagnose and treat somatic dysfunc-

tion, normalize structure-function relation-

ships, and promote the intrinsic self-healing

mechanisms of the body. Along with other types of

manual medicine, OMM is a commonly used adjunct-

ive medical approach in the care of patients, including

pediatric patients. In 2012, Black et al1 estimated that

approximately 11.6% of pediatric patients aged 4-17

years in the United States received a complementary

health approach. Osteopathic manipulative medicine

and chiropractic were among the most frequently used

complementary health approaches for pediatric

patients; neck and back pain were the most frequently

treated conditions.1 Because of growing interest in and

use of complementary health approaches, the

American Academy of Pediatrics recommended that

primary care physicians become familiar with clinical

indications that may warrant referral for this health

approach,2 and with scope of practice for the different

approaches.

Osteopathic manipulative medicine has been studied

in pediatric patients in various age categories, for a

variety of conditions. It is considered a safe and effective

method for numerous pediatric conditions commonly

seen in the outpatient primary care setting.2-4 The treat-

ment component of OMM, osteopathic manipulative

treatment (OMT), has been used to treat a variety of

musculoskeletal conditions, such as torticollis, neck

pain, and scoliosis,5-9 and nonmusculoskeletal condi-

tions, such as asthma, constipation, and otitis media.10-24

Although OMM is recognized as an adjunctive

medical option for the treatment of pediatric patients,

few studies have published detailed characteristics of

these patients or the conditions for which they are fre-

quently treated. This lack of published data may con-

tribute to inadequate physician knowledge of OMM

within the general medical community, the role that it

plays in a multimodal treatment strategy, and the indi-

cations for referral of pediatric patients to an OMM

clinic. A study by Lund and Carreiro8 reported the

most common musculoskeletal and nonmusculoskeletal

conditions from an outpatient OMM clinic for a range

of pediatric ages. During the 1-year study period, most

diagnoses were for musculoskeletal conditions, but

43.5% were for nonmusculoskeletal conditions.8

However, that study lacked descriptive data for the

patients, assessments, and treatment details.

Given the limited studies in this area, the purpose of

the current study was to present descriptive data of

pediatric patients receiving OMM at a neuromusculos-

keletal medicine (NMM)/OMM outpatient clinic. We

hypothesized that presenting complaints, clinical

assessments, and OMT techniques used would vary

based on the age of the patient. Reporting such age-

specific data may be beneficial to better describe the

appropriate use of OMM as an adjunctive medical

approach.

Methods
Medical records from January 1, 2014, through

December 31, 2016, were reviewed for outpatient pedi-

atric clinical encounters at a specialty NMM/OMM

clinic. Encounters of all pediatric patients aged from

birth to 21 years receiving OMT who were seen by an

attending physician or resident physician under the

supervision of an attending physician were included.

Eleven attending physicians participated in the study.

Ten attending physicians were board certified or board

eligible in NMM/OMM or had a Certification of

Special Proficiency in OMM. One attending physician

was board certified in family practice/OMT. Twenty-four

resident physicians participated: 12 NMM/OMM

residents, 5 family practice/OMT residents, 4 family

medicine/NMM residents, and 3 internal medicine/NMM

residents. We excluded pediatric encounters with patients

seen in the other specialty clinics within the clinic group

and encounters that did not involve OMM. The study

was reviewed by the local institutional review board and

was determined to be exempt.

Data were obtained from the OMM clinic’s elec-

tronic health record (EHR), NextGen Healthcare

Ambulatory EHR version 5.8.3 with knowledge-based
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model templates version 8.3.8. The EHR was queried to

produce data files with demographic, presenting com-

plaint, assessment, and treatment data. The data were

entered into a Microsoft Excel 2016 spreadsheet for

tabulation and statistical analysis. Data were

de-identified before analysis.

Patient data collected included sex, age, number of

encounters, presenting complaints, clinical assess-

ments, body regions of somatic dysfunction assessed,

OMT techniques used by the physician during the

encounter, and payment method. The data were

grouped according to pediatric developmental age cat-

egories recognized by the National Institute of Child

Health and Human Development.25 Specifically, we

used the following age categories: term neonatal (birth

to 27 days), infancy (28 days to 12 months), toddler

(13-23 months), early childhood (2-5 years), middle

childhood (6-11 years), early adolescence (12-18

years), and late adolescence (19-21 years). Presenting

complaints were grouped according to the complaint

or body region and were categorized using the defined

age categories. Clinical assessments were grouped by

their International Classification of Disease, Tenth

Revision (ICD-10)26 number, body region, and clinical

similarity (eg, all causes of headache were grouped

together and given the designation “headache” for ana-

lysis). Clinical assessments coded under the

International Classification of Disease, Ninth Revision

(ICD-9) system were given an ICD-10 designation by

using an online ICD conversion tool (www.icd10data.

com/Convert). When there was no appropriate conver-

sion from ICD-9 to ICD-10, the clinical assessment

was excluded from analysis. Payment methods were

grouped by private insurance, Medicaid, self-pay, or

worker’s compensation.

Statistical Analysis
Collected patient data were summarized using fre-

quency and percentage or mean (SD). Age categories

reflected the number of discrete patients seen in the

defined age category. Patients who were seen multiple

times during the study were counted once for each age

category in which they were seen as a patient. The

grouped presenting complaints were analyzed for fre-

quency and stratified to determine the most frequent

presenting complaints by the defined age categories.

To determine sex differences between the pediatric

patients younger than 2 years and those aged 2 years

and older, a χ2 analysis was performed to determine

differences for total number of patients, number of

encounters, and mean encounters per patient. Primary

payment method types were compared with the

number of somatic dysfunction assessments per

encounter using analysis of variance. Multiple compar-

isons were conducted using Hochberg’s GT2 method

when appropriate. A P<.05 was considered statistically

significant.

Results
The EHR search of the OMM clinic identified in 537

pediatric patients, 216 boys and 321 girls, who received

OMM during the study period (Table 1). The early

adolescence category had the largest age range and

accounted for the greatest number of patients (191

[32.9%]). Differences were found between the total

number of boys and girls younger than 2 years and

those aged 2 years and older; boys accounted for more

patients younger than 2 years (n=93; 56.7%) but fewer

patients aged 2 years and older (n=142 [34.1%];

χ2=24.9, P<.005).

The 537 patients accounted for 1688 clinical encoun-

ters, 582 for boys and 1106 for girls (Table 1). Early

adolescents accounted for the greatest number of

encounters (737 [43.7%]). The mean (SD) number of

encounters per patient was 3.1 (1.3): 2.7 (1.3) encoun-

ters for boys and 3.5 (1.1) encounters for girls. No dif-

ferences in the number of encounters per patient were

found between boys and girls for those younger than 2

years nor those aged 2 years and older (χ2=0.79,

P=.37). Boys younger than 2 years accounted for 203

of 582 total boy encounters (34.9%), while girls

younger than 2 years accounted for 140 of 1106

(12.7%) total girl encounters. Differences were found
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between the total number of encounters for boys and

girls younger than 2 years and those aged 2 years and

older (χ2=116.3, P<.005).

The top 3 presenting complaints by age category are

presented in Table 2. The most common presenting

complaint was feeding difficulties (27 [50.0%]) in the

term neonatal age category. The most common present-

ing complaint was misshapen head in the infancy (133

[43.3%]) and toddler (14 [41.2%]) age categories. The

most common presenting complaint was lower extrem-

ity complaints (18 [23.7%]) in the early childhood age

category and headache (39 [23.2%]) in the middle

childhood age category. The most common presenting

complaint was back pain in the early adolescence (475

[45.8%]) and late adolescence (278 [47.8%]) age cat-

egories. An extended list of presenting complaints by

age category is presented in eAppendix 1.

There were 3314 clinical assessments, excluding

somatic dysfunction, documented during the study.

The top 3 clinical assessments by age category are pre-

sented in Table 3. The most common clinical assess-

ment was feeding difficulty (26 [38.8%]) in the term

neonatal age category. The most common clinical

assessment was plagiocephaly in the infancy (100

[28.6%]) and toddler (14 [38.9%]) age categories. The

most common clinical assessment was congenital

anomaly of the lower extremity (11 [13.6%]) in the

early childhood age category and headache (45

[23.4%]) in the middle childhood age category. The

most common clinical assessment was low back pain/

lumbar sprain/strain in the early adolescence (331

[19.2%]) and late adolescence (186 [21.5%]) age cat-

egories. An extended list of clinical assessments by

age category is presented in eAppendix 2.

Table 1.
Frequency of Pediatric Patients Treated With Osteopathic Manipulative Medicine in an Outpatient
Clinical Setting by Total Number of Patients, Number of Encounters, and Mean Encounters per
Patient for Defined Age Categories

Age Categorya

Outcome 1 2 3 4 5 6 7

Patients, No. (%) (N=537)b

Total 42 (7.2) 108 (18.6) 14 (2.4) 22 (3.8) 51 (8.8) 191 (32.9) 152 (26.2)

Boys 25 (4.3) 59 (10.2) 9 (1.6) 11 (1.9) 33 (5.7) 60 (10.3) 38 (6.6)

Girls 17 (2.9) 49 (8.4) 5 (0.9) 11 (1.9) 18 (3.1) 131 (22.6) 114 (19.7)

Encounters, No. (%) (N=1688)c

Total 51 (3.0) 258 (15.3) 34 (2.0) 65 (3.9) 136 (8.1) 737 (43.7) 407 (24.1)

Boys 27 (1.6) 151 (8.9) 25 (1.5) 25 (1.5) 89 (5.3) 181 (10.7) 84 (5.0)

Girls 24 (1.4) 107 (6.3) 9 (0.5) 40 (2.4) 47 (2.8) 556 (32.9) 323 (19.1)

Mean (SD) Encounters per Patientd

Total 1.2 (0.1) 2.4 (0.5) 2.4 (0.1) 3.0 (0.03) 2.7 (0.1) 3.9 (0.3) 2.7 (0.2)

Boys 1.1 (0.1) 2.6 (0.7) 2.8 (0.1) 2.3 (0.02) 2.7 (0.1) 3.0 (0.2) 2.2 (0.1)

Girls 1.4 (0.1) 2.2 (0.3) 1.8 (0.03) 3.6 (0.04) 2.6 (0.1) 4.2 (0.4) 2.8 (0.2)

a Age categories: 1, term neonatal (birth-27 days); 2, infancy (28 days-12 months); 3, toddler (13-23 months); 4, early childhood (2-5 years);
5, middle childhood (6-11 years); 6, early adolescence (12-18 years); 7, late adolescence (19-21 years).

b 216 boys, 321 girls.
c 582 for boys, 1106 for girls.
d Overall mean (SD), 3.1 (1.3); boys, 2.7 (1.3); girls, 3.5 (1.1).
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The assessment frequency of the 10 body regions of

somatic dysfunction is presented in Table 4. There were

8557 documented somatic dysfunction assessments

during the study. The thoracic region was most fre-

quently assessed overall (1236/8557 [14.4%]) and in the

early adolescence (608/4050 [15.0%]) and late adoles-

cence (340/2189 [15.5%]) age categories. For all other

age categories, the head was most frequently assessed.

Across all age categories, the cervical region was the

third most frequently assessed.

The types of OMT techniques used are presented in

Table 5. There were 8485 OMT techniques documented

during the study. Myofascial release was the most fre-

quently used technique overall (1300/8485 [15.3%]) and

in early childhood (54/282 [19.1%]), middle childhood

(108/673 [16.0%]), and early adolescence (592/4073

[14.5%]) age categories. Osteopathic cranial manipulative

medicine was the most frequently used technique in term

neonatal (48/146 [32.9%]), infancy (230/872 [26.4%]),

and toddler (28/128 [21.9%]) age categories. Muscle

energy was the most frequently used technique used in

the late adolescence (316/2311 [13.7%]) age category.

There were 1675 encounters that documented a

primary payment method during the study. Of these,

1060 (63.2%) were private insurance, 542 (32.3%) were

Medicaid, 72 (4.2%) were self-pay, and 1 (0.1%) was

worker’s compensation. The mean (SD) number of

somatic dysfunction assessments per encounter was 4.9

(1.8), and the range was 1 to 10. The mean (SD) number

of somatic dysfunction assessments per encounter by

payer method was 5.0 (1.8) for private insurance, 5.0

(1.8) for Medicaid, 3.3 (1.5) for self-pay, and 5.0 (NA)

for worker’s compensation. Excluding the single encoun-

ter involving worker’s compensation, there was a differ-

ence between payment method and the number of

somatic dysfunction assessments (P<.001); self-pay had

a lower number of somatic dysfunction assessments than

the other 2 payment methods.

Discussion
The current study analyzed the characteristics of pediat-

ric patients for whom OMM was used as an adjunctive

Table 2.
The Most Common Presenting Complaints
Treated With Osteopathic Manipulative Medicine
in an Outpatient Clinical Setting by Patient
Encounter for Pediatric Patients by Defined Age
Categories

Age Categorya No. (%)

Category 1 (n=54)

Feeding difficulties 27 (50.0)

Misshapen head 18 (33.3)

Nonspecific head complaintsb 3 (5.6)

Category 2 (n=307)

Misshapen head 133 (43.3)

Feeding difficulties 27 (8.8)

Colic 26 (8.5)

Category 3 (n=34)

Misshapen head 14 (41.2)

Ear complaints 10 (29.4)

Other musculoskeletal complaintsc 4 (11.8)

Category 4 (n=76)

Lower extremity complaints 18 (23.7)

Neurological/psychological complaints 14 (18.4)

Back pain 6 (7.9)

Respiratory complaints 6 (7.9)

Category 5 (n=168)

Headache 39 (23.2)

Back pain 28 (16.7)

Cervical complaints 27 (16.1)

Category 6 (n=1037)

Back pain 475 (45.8)

Headache 155 (14.9)

Cervical complaints 82 (7.9)

Category 7 (n=582)

Back pain 278 (47.8)

Neck pain 65 (11.2)

Headache 54 (9.3)

a Age categories: 1, term neonatal (birth-27 days); 2, infancy

(28 days-12 months); 3, toddler (13-23 months); 4, early childhood

(2-5 years); 5, middle childhood (6-11 years); 6, early adolescence

(12-18 years); 7, late adolescence (19-21 years).
b Nonspecific head complaints included cranial manipulation, head

check, and scalp injury.
c Other musculoskeletal complaints included hip pain, musculoskeletal

pain, posture and balance problems, and gait abnormality.
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medical approach. We found sex variations in the use of

OMM in a pediatric population and age-related varia-

tions in presenting complaints, clinical assessments, and

type of OMT technique used. Boys accounted for the

majority of encounters for patients younger than 2

years. Furthermore, feeding difficulties and

Table 3.
The Most Common Clinical Assessments Treated With Osteopathic Manipulative Medicine in an
Outpatient Clinical Setting and Defined by the International Classification of Disease, Tenth Revision
by Patient Encounter for Pediatric Patients by Defined Age Categories

Age Categorya No. (%)

Category 1 (n=67)

Feeding difficulty (R63.3, P92.8, P92.9, F98.29) 26 (38.8)

Plagiocephaly/cranial molding (Q67.3, M95.2) 13 (19.4)

Abnormalities of skull and/or face bones (Q75.9) 7 (10.4)

Category 2 (n=350)

Plagiocephaly (Q67.3) 100 (28.6)

Abnormalities of skull and/or face bones (Q75.9) 47 (13.4)

Torticollis (M43.6, Q68.0) 42 (12.0)

Category 3 (n=36)

Plagiocephaly (Q67.3) 14 (38.9)

Otitis media (H65.91, H66.90, H66.91) 9 (25.0)

Colic/fussy infant (R10.83, R68.12) 4 (11.1)

Category 4 (n=81)

Congenital anomaly of lower extremity (Q74.9, Q66.22, Q66.4) 11 (13.6)

Lower extremity pain/sprain or strain (M25.579, M79.609, S86.919A) 8 (9.9)

Abnormal involuntary movements (R25.9) 7 (8.6)

Category 5 (n=192)

Headache (R51, G43.0, G43.009, G43.909, G44.1, G44.209, G44.219, G44.329, G44.89) 45 (23.4)

Neck pain/strain/sprain (M54.2, S13.4XXA) 27 (14.1)

Back pain/dorsalgia/thoracic pain (M54.9, M54.6) 18 (9.4)

Category 6 (n=1724)

Low back pain/lumbar sprain/strain (M54.5, S33.5XXA, S33.5XXD, S33.8XXA, S33.9XXA, S39.012A) 331 (19.2)

Back pain/dorsalgia/thoracic pain/sprain/strain (M54.6, M54.89, M54.9, S23.3XXA) 274 (15.9)

Neck pain/strain/sprain (M53.82, M54.2, S13.4XXA, S19.9XXA) 258 (15.0)

Category 7 (n=864)

Low back pain/lumbar sprain/strain (M53.87, M54.16, M54.30, M54.5, S33.9XXA) 186 (21.5)

Neck pain/strain/sprain (M54.12, M54.2, S13.4XXA) 120 (13.9)

Back pain/dorsalgia/thoracic pain/sprain/strain (M54.6, M54.89, M54.9, S23.3XXA) 113 (13.1)

a Age categories: 1, term neonatal (birth-27 days); 2, infancy (28 days-12 months); 3, toddler (13-23 months); 4, early childhood (2-5 years);
5, middle childhood (6-11 years); 6, early adolescence (12-18 years); 7, late adolescence (19-21 years).
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plagiocephaly were the most frequently documented pre-

senting complaints and clinical assessments for patients

younger than 2 years. This finding was consistent with

a study by Lund and Carreiro,8 which reported torticollis

and skull or face deformity as the leading assessments

for OMM in pediatric patients aged from birth to 11

months. Our finding also correlated with the documented

prevalence of plagiocephaly in an infant population.27

Although the current study did not assess sex-related dif-

ferences in the types of presenting complaints or clinical

assessments, the larger number of clinical encounters for

boys younger than 2 years is consistent with plagioce-

phaly being more common in that group.28-30

The current study found that girls accounted for the

majority of encounters for patients aged 2 years and

older and for more patients and encounters overall.

The early adolescence age category had the largest

number of patients, encounters, and mean number of

encounters per patient. This age category also had the

largest number of female patients, encounters for girls,

and mean number of encounters for girls. The current

study did not differentiate clinical assessments based

on sex, but the female predominance in the older age

categories may be related to the increased frequency of

specific musculoskeletal complaints. For example, we

identified headache as the most common assessment

(23.4%) in the middle childhood age category (6-11

years). Similarly, a study by Lund and Carreiro8

reported a headache prevalence of 13.6% in children

aged 5 to 12 years. The predominance of girls within

this age category may be related to findings of other

studies, which reported that headaches are more

common in female pediatric patients.31,32

The frequency of musculoskeletal presenting com-

plaints and clinical assessments increased with patient

age in the current study. Black et al1 suggested that

musculoskeletal conditions are common reasons for

children seeking out adjunctive medical approaches.

Table 4.
Documented Somatic Dysfunction Assessments (N=8557) by Body Region for Pediatric Patients
Treated With Osteopathic Manipulative Medicine in an Outpatient Clinical Setting as Defined by the
International Classification of Disease, Tenth Revision and Defined Age Categories

Age Categories,a No. (%)

Body Region
1

(n=205)
2

(n=1065)
3

(n=117)
4

(n=285)
5

(n=646)
6

(n=4050)
7

(n=2189)

Head (M99.00) (n=1196) 59 (28.8) 261 (24.5) 29 (24.8) 45 (15.8) 105 (16.3) 480 (11.9) 217 (9.9)

Cervical (M99.01) (n=1195) 29 (14.1) 134 (12.6) 15 (12.8) 29 (10.2) 99 (15.3) 579 (14.3) 310 (14.2)

Thoracic (M99.02) (n=1236) 24 (11.7) 113 (10.6) 16 (13.7) 33 (11.6) 102 (15.8) 608 (15.0) 340 (15.5)

Lumbar (M99.03) (n=1017) 10 (4.9) 70 (6.6) 9 (7.7) 27 (9.5) 62 (9.6) 558 (13.8) 281 (12.8)

Sacral (M99.04) (n=1017) 36 (17.6) 177 (16.6) 13 (11.1) 37 (13.0) 65 (10.1) 463 (11.4) 226 (10.3)

Hip/pelvis (M99.05) (n=876) 10 (4.9) 70 (6.6) 9 (7.7) 33 (11.6) 59 (9.1) 443 (10.9) 252 (11.5)

Lower extremities (M99.06)

(n=430)

2 (1.0) 7 (0.7) 5 (4.3) 30 (10.5) 32 (5.0) 223 (5.5) 131 (6.0)

Upper extremities (M99.07)

(n=293)

3 (1.5) 11 (1.0) 0 (0.0) 7 (2.5) 13 (2.0) 138 (3.4) 121 (5.5)

Rib (M99.08) (n=1079) 21 (10.2) 137 (12.9) 17 (14.5) 36 (12.6) 88 (13.6) 511 (12.6) 269 (12.3)

Abdomen (M99.09) (n=218) 11 (5.4) 85 (8.0) 4 (3.4) 8 (2.8) 21 (3.3) 47 (1.2) 42 (1.9)

a Age categories: 1, term neonatal (birth-27 days); 2, infancy (28 days-12 months); 3, toddler (13-23 months); 4, early childhood (2-5 years);
5, middle childhood (6-11 years); 6, early adolescence (12-18 years); 7, late adolescence (19-21 years).
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Low back pain/lumbar sprain/strain was the most fre-

quently documented clinical assessment for the early

and late adolescence age categories (12-21 years) in

the current study. MacDonald et al33 reported a

growing incidence of low back pain in school-aged

children beginning around 10 years that steadily

increased throughout adolescence; by 18 years, the

prevalence approached that documented in adults.

Being female has been reported as a risk factor for

back pain in school-aged children.9 A study by

Ramirez et al34 found the average age for pediatric

patients to present with back pain was 14.8 years, and

Table 5.
Documented Osteopathic Manipulative Treatment Techniques Used (N=8485) for Pediatric Patients
Treated With Osteopathic Manipulative Medicine in an Outpatient Clinical Setting by Defined Age
Categories

Age Categories,a No. (%)

Technique
1

(n=146)
2

(n=872)
3

(n=128)
4

(n=282)
5

(n=673)
6

(n=4073)
7

(n=2311)

Articular (n=672) 8 (5.5) 70 (8.0) 8 (6.3) 27 (9.6) 62 (9.2) 311 (7.6) 186 (8.0)

Counterstrain (n=488) 3 (2.1) 11 (1.3) 4 (3.1) 7 (2.5) 26 (3.9) 266 (6.5) 171 (7.4)

Facilitated positional release

(n=175)

0 (0.0) 15 (1.7) 7 (5.5) 7 (2.5) 20 (3.0) 71 (1.7) 55 (2.4)

Functional technique (n=96) 0 (0.0) 11 (1.3) 6 (4.7) 5 (1.8) 8 (1.2) 33 (0.8) 33 (1.4)

High-velocity, low-amplitude

(n=772)

0 (0.0) 5 (0.6) 1 (0.8) 9 (3.2) 52 (7.7) 475 (11.7) 230 (10.0)

Indirect balanced ligamentous

tension (n=691)

25 (17.1) 107 (12.3) 12 (9.4) 34 (12.1) 64 (9.5) 257 (6.3) 192 (8.3)

Ligamentous articular strain

(n=209)

1 (0.7) 14 (1.6) 2 (1.6) 18 (6.4) 33 (11.7) 87 (2.1) 54 (2.3)

Lymphatic (n=24) 0 (0.0) 2 (0.2) 2 (1.6) 1 (0.4) 1 (0.1) 11 (0.3) 7 (0.3)

Muscle energy (n=977) 3 (2.1) 23 (2.6) 3 (2.3) 18 (6.4) 69 (10.3) 545 (13.4) 316 (13.7)

Myofascial release (n=1300) 36 (24.7) 181 (20.8) 24 (18.8) 54 (19.1) 108 (16.0) 592 (14.5) 305 (13.2)

Neurofascial release (n=77) 0 (0.0) 9 (1.0) 4 (3.1) 16 (5.7) 10 (1.5) 20 (0.5) 18 (0.8)

Neuromuscular release (n=52) 0 (0.0) 2 (0.2) 0 (0.0) 3 (1.1) 6 (0.9) 25 (0.6) 16 (0.7)

Osteopathic cranial manipulative

medicine (n=930)

48 (32.9) 230 (26.4) 28 (21.9) 35 (12.4) 78 (11.6) 357 (8.8) 154 (6.7)

Other (n=151) 5 (3.4) 40 (4.6) 5 (3.9) 5 (1.8) 11 (1.6) 56 (1.4) 29 (1.3)

Percussion hammer (n=379) 2 (1.4) 13 (1.5) 3 (2.3) 4 (1.4) 14 (2.1) 247 (6.1) 96 (4.2)

Progressive inhibition of

neuromuscular structures

(n=53)

2 (1.4) 2 (0.2) 0 (0.0) 2 (0.7) 2 (0.3) 17 (0.4) 28 (1.2)

Soft tissue (n=535) 8 (5.5) 49 (5.6) 15 (11.7) 8 (2.8) 34 (5.1) 242 (5.9) 179 (7.7)

Still technique (n=759) 2 (1.4) 42 (4.8) 3 (2.3) 24 (8.5) 65 (9.7) 419 (10.3) 204 (8.8)

Visceral manipulation (n=145) 3 (2.1) 46 (5.3) 1 (0.7) 5 (1.8) 10 (1.5) 42 (1.0) 38 (1.6)

a Age categories: 1, term neonatal (birth-27 days); 2, infancy (28 days-12 months); 3, toddler (13-23 months); 4, early childhood (2-5 years);
5, middle childhood (6-11 years); 6, early adolescence (12-18 years); 7, late adolescence (19-21 years).
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girls accounted for 68% of their pediatric back pain

population. The increased frequency of back pain

observed during adolescence in conjunction with the

greater number of female patient encounters may repre-

sent a future area of study for adjunctive medical

approaches in the pediatric population.

The thoracic, head, and cervical body regions were

the most common body regions of somatic dysfunction

assessed in the current study. Myofascial release,

muscle energy, and osteopathic cranial manipulative

medicine were the most commonly used OMT techni-

ques. In a study by Snider et al,35 myofascial release,

balanced ligamentous tension, and muscle energy were

the most commonly used OMT techniques in the

inpatient setting across all age ranges. In the current

study, we found differences in OMT techniques based

on age category. Term neonatal, infancy, and toddler

age categories (birth to 23 months) most commonly

received osteopathic cranial manipulative medicine,

myofascial release, balanced ligamentous tension, and

soft tissue. Middle childhood and early and late adoles-

cence age categories (6-21 years) most commonly

received myofascial release, muscle energy, and high-

velocity, low-amplitude. We observed that from birth

to 18 years, osteopathic cranial manipulative medicine

was among the 5 most commonly used techniques.

This finding may reflect a 2003 study by Johnson and

Kurtz,36 which reported osteopathic cranial manipula-

tive medicine was ranked last in a list of 11 OMT tech-

niques used by 955 contemporary osteopathic

physicians in a clinical setting. However, OMT specia-

lists were significantly more likely to use osteopathic

cranial manipulative medicine than were family practi-

tioners.36 The current study occurred within an NMM/

OMM specialty clinic where medical students and resi-

dents are trained in osteopathic cranial manipulative

medicine as part of a wide variety of OMT techniques.

The data presented in the current study may also reflect

variations between physicians. Specifically, the current

study pooled treatment data from 11 attending physi-

cians and 24 resident physicians, but physicians within

an individual group practice may have similar practice

patterns that differ from physicians outside of that

group practice.

The current study had several limitations. We had a

low number of patients and encounters for the term

neonatal, toddler, early childhood, and middle child-

hood age categories. These low numbers limit the con-

clusions that can be made for those age categories.

Race was not studied as a demographic variable

because a large number of patients did not have race

indicated in the EHR. Another limitation was that our

data were obtained from a single OMM outpatient

clinic. This clinic may not be representative of OMM

clinics in other geographic regions or of how pediatric

patients present to other OMM clinics. Furthermore,

because our patients were treated in an NMM/OMM

specialty clinic, our results may not reflect the presenta-

tion of patients or the approach taken by osteopathic

pediatricians or other osteopathic primary care physi-

cians in a non-NMM/OMM specialty setting. One

notable difference in the current study was the inclusion

of data from patients seen by NMM/OMM residents. In

a previous pediatric study,8 only data from attending

physicians were used. Last, encounters involving

self-pay patients had significantly less somatic dysfunc-

tion assessments than encounters with patients using

private insurance or Medicaid payment methods. This

difference is challenging to interpret given that

self-pay accounted for only 4.2% of encounters. As

such, the difference may be due to the sampling bias

of a small sample size or due to the insurance-based

fee structure of the studied clinic. Therefore, this

finding may not reflect OMM clinics with a cash-based

fee structure.

Conclusion
Our review of pediatric patients presenting to an out-

patient OMM clinic identified common presenting

complaints, clinical assessments, body regions of

somatic dysfunction assessed, and OMT techniques

used for defined age categories. We also identified dif-

ferences between boys and girls for total number of
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patients, number of encounters, and mean encounters

per patient for each age category. The small number of

encounters with patients who were self-pay had signifi-

cantly less somatic dysfunction assessments than

encounters with patients using other payment methods.

Future studies comparing insurance-based clinics with

cash-based clinics would be helpful for investigating

this difference. The current study may be useful for per-

forming similar descriptive studies of pediatric patients

being treated by osteopathic physicians. Further, our

findings may help elucidate the role of OMM as an

adjunctive medical approach in the treatment of pediat-

ric patients and guide areas for future outcome studies

by identifying common presenting complaints of

patients receiving OMM.
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