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Objective: The purpose of this study was to test the utility of Patient-Reported Outcomes
Measurement Information System (PROMIS) as a resource for collecting data on patient-
reported outcomes (PRO) within academic health centers at a chiropractic college; and, to
describe changes in PRO following pragmatic chiropractic care incorporating instrument-
assisted soft tissue mobilization (IASTM) on pain symptoms.
Methods: This was a pre-post intervention design without a control group (case series)
involving 25 patients (14 females and 11 males; 40.5 ± 16.39 years, range 20-70 years) who
completed their chiropractic care and their baseline and post-treatment pain assessments. The
pragmatic chiropractic care intervention included both spinal manipulation and IASTM to
treat pain symptoms. PRO’s were collected using PROMIS to measure pain behavior, pain
interference and pain intensity.
Results: The average pre-post assessment interval was 33 ± 22.5 days (95% CI, 23-42 days).
The durations of treatments ranged from one week to 10 weeks. The median number of
IASTM treatments was six. Pre-post decreases in T-scores for pain behavior and pain
interference were 55.5 to 48.4 and 57.7 to 48.4, respectively (P b .05). Only 12 patients had a
baseline T-score for pain intensity greater than 50. The pre-post decrease in pain intensity
T-scores for these 12 patients was from 53.4 to 40.9.
Conclusion:Within the limitations of a case series design, these data provide initial evidence on
the utility of PROMIS instruments for clinical and research outcomes in chiropractic patients.
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 Introduction
Instrument-assisted soft tissue mobilization

(IASTM) may enhance the ability of clinicians to
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effectively break down scar tissue and fascial restric-
tions. Preliminary data suggested that IASTM treat-
ments may effectively alleviate the clinical symptoms
of various cumulative trauma disorders. 1–5 For exam-
ple, in the case of carpal tunnel syndrome (CTS),
IASTM may be used to provide a precise method of
manipulating the myofascia of the forearm, wrist and
palm of the hand to alleviate compression directly over
the pathway of the median nerve. A pilot study
provided evidence that manual therapy, including
IASTM, increased range of motion and grip strength
in wrists affected by CTS.1 Preliminary data also
indicated that chiropractic manipulations—of the
cervical spine, shoulder, elbow, and wrist joints—
physiotherapy procedures, stretching exercises, and/or
myofascial release techniques were effective in reliev-
ing clinical symptoms and functional loss in CTS
patients who were candidates for surgical interven-
tions. 6–9 These preliminary studies also showed
improvements in sensory and motor conduction
latencies of the median nerve and increases in
anatomical dimensions of the carpal tunnel as revealed
by electrodiagnosis studies and MRI, respectively. 8,9

These clinical improvements support the theory that
IASTM may increase myofascial mobility; thereby,
increasing blood flow within the vasa nervorum, which
in turn, alleviates local ischemic effects that may
contribute to pain generation and impairments of
muscle and nerve function.

There are also case reports that describe clinical
outcomes with IASTM treatments. An athlete pre-
sented with chronic ankle pain, reduced range of
motion, fibrotic lesions surrounding the ankle joint,
and a medical history including recurrent ankle
sprains, two arthroscopic surgeries, and physiother-
apy. 3 The athlete reported no pain, increased range of
motion, and improved physical function following six
to eight weeks of IASTM treatments. 3 Although
magnetic resonance imaging (MRI) did not reveal any
anatomical changes to the ankle, the athlete did stop
taking non-steroidal anti-inflammatory medications. 3

After 8 weeks of IASTM treatments and stretching
exercises for palmar adhesions due to Dupuytren’s
contracture, there were increases in active (11.5% and
57.1%) and passive (77.8% and 30.0%) ranges of
motion of the 4th and 5th digits, respectively;
photographic evidence of decreased contractures;
and subjective improvements in hand function. 10

There are numerous case reports on the inclusion of
IASTM in multimodal rehabilitative programs for
treating post-surgical anterior cruciate ligament or
patellar tendon repairs, 11,12 Achilles or high ham-
string tendinopathy, 13–17 anterior chest pain and
midthoracic stiffness associated with acute costo-
chondrities, 18 lower back pain, 19,20 and various other
musculoskeletal injuries of the upper and lower
extremities. 21–31 These case reports suggested that
IASTM may promote faster recovery times, alleviate
pain, and facilitate improvements in joint and muscle
function to “optimal” levels. However, comparative
clinical studies were inconclusive on the independent
or additive therapeutic benefits of IASTM. 1,32

Despite the data presented above and a small number
of mechanistic studies on IASTM using animal
models, 33–36 clinical indications and treatment proto-
cols for using IASTM remain theory-driven. Con-
necTX Therapy is a recent development in the field of
IASTM that uses a single, double-beveled, convex and
concave, instrument with long and short radius surfaces
to treat the various shapes and curves of soft tissue
structures of the body.37 ConnecTX Therapy protocols
reflect meticulous contributions of time and energy by
clinical academicians to provide evidence-informed
recommendations underlying treatment protocols. 37

However, data are still needed to substantiate, modify,
or refute these evidence-informed recommendations for
treating patients with ConnecTX Therapy protocols.

Randomized trials with control groups and blinding
are the gold standard of clinical research to address
treatment effectiveness. Randomized trials are expen-
sive to implement and their external validity depends
upon adequately defining: (1) hypotheses; (2) recruit-
ment strategies; (3) sampling of patient populations to
include eligibility criteria, sample size and randomiza-
tion procedures; (4) therapeutic and control interven-
tions with procedures to monitor treatment adherence
and adverse events; (5) blinding; (6) primary and
secondary outcome measures; and (7) appropriate
statistical procedures. 38 Thus, there is growing em-
phasis on the development of reliable and valid patient-
reported outcomes (PRO) that may be used to facilitate
the interpretation and comparison of clinical re-
search.39–42 PRO instruments that are reliable, precise,
and valid within a “real world” clinical setting would
provide another source of data for conducting rigorous
clinical research. 43–45 Towards this end, the National
Institutes of Health funded Patient Reported Outcomes
Measurement Information System (PROMIS) is devel-
oping reliable and valid PRO instruments and a data
management system that are readily available to
compare how various treatments might affect what
patients are able to do and the symptoms they
experience across medical conditions and relative to
the US population.39,41–44,46,47



170 J. R. Burke
Comparing PRO across musculoskeletal diagnoses
requires a valid, reliable and precise PRO instrument
that assumes a generic latent trait that is common across
musculoskeletal diagnoses. 48,49 It may be debated that
the manifestation of pain symptoms in the well-defined
domains of intensity, behavior and interference are
condition specific and the use of Neck Disability Index,
Roland Morris Disability, Oswestry Disability Index
and numeric rating scales for pain intensity are
examples of legacy instruments that meet criteria of
valid, reliable and precise PRO instruments. 48–58

However, we deemed it important to compare PRO
across musculoskeletal diagnosis to substantiate, refute
or modify our current evidence-informed ConnecTX
Therapy protocols that vary by spinal region. Con-
necTX Therapy Protocols vary by spinal regions of the
body with respect to handholds or grips, instrument
edges and surface radius, and treatment angles,
directions, and maneuvers. 37 In addition, IASTM
techniques with and without spinal manipulation or
extraspinal joint manipulations were proposed to
address a multitude of soft tissue symptoms involving
all spinal segments and lower and upper extremities as
reported in the clinical literature above.

As global health outcomes, PROMIS instruments
assess physical health, mental health and social health
within well-defined domains that allow for comparisons
of PROacross clinical research studies and diseases.39–42

The selections of PROMIS instruments to measure pain
intensity, pain interference and pain behavior were
aligned with using a heterogeneous sample of patients
with various painful musculoskeletal conditions that
typically present for care at an academic health center of a
chiropractic college. The purpose of this study was to test
the utility of PROMIS as a resource for collecting data on
PRO within academic health centers at a chiropractic
college. The specific aim was addressed by describing
changes in PRO following pragmatic chiropractic care
incorporating IASTM on pain symptoms.
Methods

Study Design

This was a prospective case series describing
changes in pain symptoms after pragmatic chiropractic
care incorporating IASTM in patients presenting with
musculoskeletal disorders related to the spine. The
assessment time points were: (1) baseline and (2) at
completion of care.
Participants

The inclusion criteria were patients aged 20 to
70 years regardless of gender and ethnicity with a
diagnosis of musculoskeletal disorder of the spine and
their treatment plan included ConnecTX Therapy.
Patients who did not meet the inclusion criteria were
excluded. A sample size of 25 to 30 subjects was
deemed appropriate based upon the assumption of
normality and the central limit theorem underlying the
mathematics of inferential statistics. 59 We recruited
patients presenting themselves for care at academic
health centers of a chiropractic college (December 2012
to September 2013). The patients were financially
responsible for their treatment costs at the academic
health centers. There was no compensation for
completing the assessment instruments.

The New York Chiropractic College Institutional
Review Board approved the research project and the
use of an electronic informed consent document. At the
baseline assessment time point, the clinician reviewed
the electronic informed consent document on an iPad
(Apple, Cupertino, CA) with the patient. The electronic
informed consent document required patients to use a
checkmark to agree to participate in the study, instead
of their written signature. The electronic informed
consent document was endorsed by all patients. The
principal investigator retrieved the informed consent
data from the Assessment Center which included the
date and time when consent was endorsed by each
patient enrolled in the study. After endorsing the
electronic informed consent document, the patient was
given the iPad to complete the PROMIS survey
instruments. The electronic informed consent process
and data collection occurred in the treatment room and
the clinician did not assist the patient with completing
the PROMIS survey instruments.
Intervention

Documentation of pragmatic chiropractic care and
ConnecTX Therapy was provided to the investigator by
the treating chiropractor through their electronic health
records. A summary of patient care documented:
(1) primary diagnosis, e.g. region of segmental
dysfunction; (2) the frequency of treatments—eg,
number per week for the duration of treatments; and
(3) delivery of spinal and/or extraspinal manipulations;
(4) treatment site for ConnecTX Therapy; and (5) a list
of side effects per treatment visit including none related
to ConnecTX Therapy. The treating chiropractors
received training in ConnecTX Therapy treatment
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protocols as described in the ConnecTX Therapy
Technique Manual. 37

Outcomes

While in the treatment room and without assistance,
patients completed three electronic surveys from a
secure website using an iPad. Age, gender, ethnicity,
doctor’s name and their first and last names were also
collected. The three PROMIS electronic surveys were:
Pain Behavior, Pain Interference and Pain Intensity.
The item stems described a pain behavior or an activity
that pain may limit (pain interference). The Pain
Interference instrument had five response options
from which the subject selects their one response
(1 = Not at all, 2 = A little bit, 3 = Somewhat, 4 = Quite
a bit, 5 = Very much). Pain Behavior instrument
included a sixth response option to allow the subject to
report “no pain”. The Pain Intensity PROMIS instru-
ment required patients to rate their pain as no pain,
mild, moderate, severe or very severe within the
following context: In the past seven days at its worst;
In the past seven days on average and right now.

The principal investigator retrieved the data from the
Assessment Center. Assessments of patient’s pain
behavior and pain interference used computerized
adaptive testing (CAT) that required responses on 4
to12 items. Parameters of CAT PROMIS instruments
were set to achieve a standard error less than .30 after a
minimum of four items, which corresponded to
reliability greater than .90. The item selection method
was maximum posterior weighted information.

The clinician reported harms for the ConnecTX
Therapy treatments related to pain, bruising, petechiae,
swelling and irritation and reddening of the skin. The
clinicians rated the harms as none, mild, moderate,
severe or extreme. The clinician used a paper document
with a body diagram to rate ConnecTX Therapy harms.
The clinician sent all of their ConnecTX Therapy
treatment harms documents to the principal investigator
at the completion of care.

Statistical Methods

Outcomes of the PROMIS survey instruments are
expressed as T-scores with the score of 50 ± 10 being
the average ± standard deviation for the United States
general population. Although scoring of PROMIS
survey instruments use item-level calibrations to
increase accuracy of scoring, analyses of pain intensity
at its worst, on average and right now as ordinal scale
data were also conducted. Minimally important differ-
ences for PROMIS survey instruments are currently
being developed. 60 In our exploratory research project,
we defined clinical improvement as having a T-score at
baseline that was greater than 50 and showing a pre-
post decrease in the T-score. Paired comparisons using
repeated measures ANOVA models (2 levels of time)
for T-scores and Wilcoxon signed ranked tests for
ordinal data were used to describe changes in pain
symptoms from baseline to after chiropractic care.
SPSS, version 19.0 was the statistical package. The
level of significance was .05.
Results

Study Population and Chiropractic Care

Twenty-five patients (14 females and 11 males;
40.5 ± 16.39 years, range 20-70 years) completed their
chiropractic care and their baseline and post-treatment
pain assessments. Treatment areas for segmental
dysfunction were as follows: cervical region (n = 9),
thoracic region (n = 3), thoraco-lumbar region (n = 2),
lumbar region (n = 6), and lumbo-sacral region (n = 2).
Chiropractic care consisted of a combination of spinal
manipulation and ConnecTX Therapy. Bilateral carpal
tunnel with wrist joint manipulations (n = 1) and
forearm pain (n = 1) and bilateral knee pain (n = 1)
without any form of joint/spinal manipulation were also
treated with ConnecTX Therapy. The durations of
treatments ranged from one week to 10 weeks. Fifty
percent of the patients received chiropractic care during
a five week period. The median number of ConnecTX
Therapy treatments was six. Multiple treatment visits
per week occurred mainly in the first four weeks with
one visit per week occurring mainly from week five to
week 10 of chiropractic care. The Figure summarizes
the number of patients receiving chiropractic care per
week and the number of patient visits per week.

The average pre-post assessment interval of the 25
subjects completing the study protocol was 33 ± 22.5
days (95% CI, 23-42 days). Table summarizes
outcomes data at baseline and after chiropractic care.
Nine patients withdrew from the study (3 females and 6
males, 45.6 ± 13.57 years, range 29 to 66 years). Eight
subjects were lost to follow-up while the other subject
did not want to continue with ConnecTX Therapy.
Treatment areas for segmental dysfunction were as
follows: cervical region (n = 5), thoracic region (n =1),
and lumbar region (n = 3). The mean baseline
assessment T-scores of these nine subjects were
52.1 ± 4.41 (95% CI, 48.7-55.4) for pain intensity,
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58.0 ± 2.81 (95% CI, 55.8-60.7) for pain behavior, and
60.9 ± 7.26 (95% CI, 55.3-66.4) for pain interference.
Pain Intensity

Only 12 patients had a baseline T-score for pain
intensity greater than 50. The pre-post decrease in
T-scores for these 12 patients from 53.4 to 40.9 was
significantly greater than the pre-post decrease from
45.9 to 40.2 for the other 13 patients with baseline
T-scores less than 50 (F(1, 23) Group x Time = 6.32,
P b .05). When analyzing pain intensity on the ordinal
scale for pain at its worst, on average and at the time of
treatment, there were significant shifts in the distribu-
tions from moderate and severe rankings at baseline to
no pain and mild rankings after chiropractic care
(Wilcoxon signed ranked tests, P b .05). At baseline,
rankings of pain into moderate and severe categories
were 88% at its worst and 72% on average with the
remaining patients reporting mild pain. After chiro-
Table Outcomes at Baseline and After Chiropractic Care (T-Scores ± Standard Deviations, 95% CIs, n = 25)

Outcomes Baseline After Chiropractic Care

Pain Intensity 49.5 ± 4.86 (47.5-51.6) 40 5 ± 6.93 (37.6-43.4)
Pain Behavior 55.5 ± 2.85 (54.3-56.6) 48.4 ± 9.15 (44.6-52.2)
Pain Interference 57.7 ± 7.13 (54.8-60.6) 48.4 ± 7.88 (45.1-51.6)
practic care, rankings of pain shifted into no pain and
mild categories: 76% at its worst and 88% for on
average. At the time of the treatment, 56% of baseline
rankings were in the no pain and mild pain categories
while 96% of rankings at the last chiropractic visit were
in the no pain and mild pain categories.
Pain Behavior

With the exception of one patient (T-score = 49.7),
baseline T-scores for pain behavior were greater than 50.
T-scores for three other patients did not decrease from
baseline to after chiropractic care. Pre-post decreases in
T-scores were −8.1 ± 8.01 for patients showing clinical
improvement (n = 21), 55.9 ± 2.57 to 47.8 ± 8.95. Overall
(n = 25), T-scores decreased from 55.5 at baseline to 48.4
after chiropractic care with chiropractic care accounting
for 43% of the variance of pre-post differences (Table,
F(1,24) Time = 17.92, P b .05).

image of Fig
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Pain Interference

With the exception of one patient (T-score = 38.6),
baseline T-scores for pain interference were greater than
50. T-scores for three other patients did not decrease
from baseline to after chiropractic care. These were the
same four patients that did not show clinical improve-
ment on the pain behavior outcome. Pre-post decreases
in T-scores were -11.5 ± 8.37 for patients showing
clinical improvement (n = 21), 59.4 ± 5.88 to 47.9 ±
7.84. Overall (n =25), T-scores decreased from 57.7 at
baseline to 48.4 after chiropractic care with chiropractic
care accounting for 52% of the variance of pre-post
differences (Table, F(1,24) Time = 25.62, P b .05).

Harms

Mild swelling, mild bruising and mild petechiae
occurred in 16% of the treatments with ConnecTX
Therapy and in 10, 13 and 12 of the 25 patients,
respectively. Mild swelling, mild bruising, and mild
petechiae occurred across all treatment visits with
ConnecTX Therapy. Mild irritation and reddening of
the skin occurred in 75% of the treatments with
ConnecTX Therapy with all subjects experiencing this
harm. In addition, clinicians reported moderate irritation
and reddening of the skin within the first two treatments
of three patients and within the first four treatments of
two other patients. No pain, mild pain, moderate pain,
and severe pain occurred in 53%, 25%, 12% and 11% of
treatments with ConnecTX Therapy, respectively. The
reports of severe treatment pain intensity were limited to
four patients with six patients reporting their treatment
pain intensity as moderate. Five patients reported no pain
and 10 patients reported their pain intensity as mild
during treatments with ConnecTX Therapy. These
pain responses occurred across all visits with
ConnecTX Therapy.
Discussion
Within the limitations of a case series design, these

data provide initial evidence on the utility of PROMIS
instruments for clinical and research outcomes in
chiropractic patients. As the intervention involved
both spinal manipulation and IASTM and did not
include a control arm, the data is only descriptive and
lacks generalizability. However, mild to moderate
pain symptoms at baseline is representative of a
chiropractic patient base. 61–63 Preliminary evidence
on minimally important differences (MID) for PRO-
MIS instruments indicated that T-score MID range
from 4 to 6 for pain interference. 60 Changes in T-
scores from baseline to after chiropractic care met this
criterion for T-score MIDs. Although beyond the
scope of this preliminary study, calculations of MID’s
for PROMIS instruments as applied to chiropractic
populations and sub-populations are feasible based
upon scoring metrics for PROMIS instruments.

In the current study, up to eight to ten weeks of
IASTM treatments were similar to treatment frequen-
cies reported in previous clinical studies on IASTM
(cf. Introduction). IASTM may facilitate improve-
ments in joint and muscle function by breaking down
fibrotic lesions and increasing myofascial mobility.2–5

Similarly, therapeutic effects of spinal manipulations
may increase joint motion by breaking down fibrous
adhesions in zygapophyseal (Z) joints as a result of
separation or gapping of the Z joint articular surfaces
and/or improve muscle function by altering afferent-
efferent discharge patterns to reduce hypertonici-
ty. 64–67 Reductions in pain symptoms after interven-
tions of spinal/joint manipulations and ConnecTX
Therapy are consistent with these underlying mech-
anisms. 1,12,17–19,25,64

Frictional massage andmyofascial release techniques,
besides "breaking down" adherent scar tissue, may
involve augmentation of the inflammatory process by
inducingmacrotrauma to soft tissues (cf. Refs 23,33,68).
This augmentation of the inflammatory process is
theorized to promote proliferation and remodeling
processes that may be important for the cascade of the
healing process (cf. Refs. 33,35,68). In fact, the
resorption of excessive fibrosis and repair and realign-
ment of collagen fibers by immune/reparative processes
may improve joint function and modulate pain responses
(cf. Refs. 3,23,33,35).

It is also important to note that engaging clinicians’
perceptions related to patient-centered outcomes
research is a critical factor underlying its successful
implementation. Our academic clinicians had differ-
ent preferences for legacy instruments and preferred
to use numeric rating scales to document patient
symptoms. However, patients with chronic disabling
conditions reported that asking them to report
symptom intensity using numeric rating scales does
not capture the experience of their symptoms. 69

Testing the utility of PROMIS instruments for clinical
and research outcomes in chiropractic patients was
important to engage our academic health center
clinicians in evidence-informed discussions on
valid, reliable and precise PRO instruments. Harms
associated with ConnecTX Therapy were adequately
documented by our clinicians.
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Limitations
The case series design and the small sample size limit

generalizability. Construct validity and differential item
functioning (DIF) of PROMIS instruments in chiropractic
patients are unknown.MID’s of PROMIS instruments are
unknown. Sample size and absence of legacy instruments
prevented us from addressing construct validity, DIF and
MID in the current study. However, construct validity and
DIF of PROMIS instruments in patients with chronic pain
have been shown to be adequate.70–72

PROMIS instruments in the domain of pain allowed us
to compare PRO across musculoskeletal diagnoses that
that are typically treated at an academic health center of a
chiropractic college. However, documenting PRO and
pragmatic chiropractic care required collecting data from
multiple sources. The use of Assessment Center as our
data collection system required our clinicians to use a
separate electronic health record for research documenta-
tion than was being used for their clinical practice
documentation. The electronic health records provided
limited data on the implementation of the ConnecTX
Therapy, e.g. handholds or grips, instrument edges and
surface radius, and treatment angles, directions, and
maneuvers. Extracting information on musculoskeletal
diagnoses from the electronic health recordswas limited to
primary segmental dysfunction. Data collection of Con-
necTX Therapy treatment harms required clinicians to
send paper documents to the principal investigator at the
completion of care.
Future Studies

ConnecTX Therapy is an adjunct modality to spinal
manipulation for treating musculoskeletal disorders of
the spine. 37 Thus, intervention arms of future clinical
trials may include spinal manipulation with and without
ConnecTX Therapy for neck pain or lower back
pain.73–76 The purpose of these randomized controlled
trials would be to determine the additive therapeutic
benefit of ConnecTX Therapy to spinal manipulative
therapy. Randomized controlled trials to address the
effectiveness of ConnecTX Therapy as an intervention
for mild to moderate CTS would also be appropriate. 77

The use of PROMIS instruments and legacy instru-
ments for neck pain, lower back pain and CTS would
allow these RCT’s to address construct validity of
PROMIS instruments in chiropractic patients.

A prospective case series is being implemented
among private practice chiropractors trained in Con-
necTX Therapy. Documentation of interventions and
harms is now a custom-made instrument (Clinician
Instrument) developed within the Assessment Center for
use by the private practice chiropractors. Completion of
the interventions and harms documentation by chiro-
practors takes less than five minutes while completion of
the PROMISinstruments by patients is approximately
5 minutes. Feedback from private practice chiropractors
was an integral part of developing the Clinician
Instrument to ensure that the time-stamp was adequate.

Within the Academic Health Centers of a Chiropractic
College, PROMIS instruments in the domains of pain
and physical function are now the standards for
documenting PRO with ConnecTX Therapy; while, the
Clinician Instrument is the standard for documenting
ConnecTX Therapy and its harms. The Clinician
Instrument will allow us to more precisely link the
documentation of the musculoskeletal diagnoses and
implementation of ConnecTX Therapy to PRO and
eliminate the use of paper research records for document-
ing harms in future studies. External validity of PROMIS
instruments for clinical and research outcomes in
chiropractic patients may be assessed by comparing
PRO between the academic health centers and private
practice offices. Furthermore, implementation of point of
care randomization within our Academic Health Centers
in future studies will allow us to remove bias and
confounding by indication from our observational
experimental design and increase external validity.78,79

In summary, “real world” clinical settings provide
another source of data for conducting rigorous clinical
research. 43–45 Logistic regressionmay be used tomodel
factors impacting clinical outcomes, e.g. age, gender,
treatment sites, diagnoses, frequency of treatments, etc.
DIF and construct validity of the PROMIS instruments
in chiropractic patients may be assessed (eg, 71,72). A
more powerful electronic database management system
that goes beyond spreadsheet capabilities is also
necessary to meet our future goals of patient-centered
outcomes research and ConnecTX Therapy (eg, 80).
Conclusion
Within the limitations of a case series design, the

findings of this study provide initial evidence on the
utility of PROMIS instruments for clinical and research
outcomes in chiropractic patients.
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