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Abstract

Objective. This study examines Patient-Reported Outcome Measurement Information System (PROMISVR )-29 v1.0 out-
comes of chiropractic care in a multi-site, pragmatic clinical trial and compares the PROMIS measures to: 1) worst
pain intensity from a numerical pain rating 0–10 scale, 2) 24-item Roland-Morris Disability Questionnaire (RMDQ);
and 3) global improvement (modified visual analog scale). Design. A pragmatic, prospective, multisite, parallel-group
comparative effectiveness clinical trial comparing usual medical care (UMC) with UMC plus chiropractic care
(UMCþCC). Setting. Three military treatment facilities Subjects. 750 active-duty military personnel with low back pain
Methods. Linear mixed effects regression models estimated the treatment group differences. Coefficient of repeat-
ability to estimate significant individual change. Results. We found statistically significant mean group differences fa-
voring UMCþCC for all PROMIS

VR

-29 scales and the RMDQ score. Area under the curve estimates for global improve-
ment for the PROMISVR -29 scales and the RMDQ, ranged from 0.79 to 0.83. Conclusions. Findings from this pre-
planned secondary analysis demonstrate that chiropractic care impacts health-related quality of life beyond pain
and pain-related disability. Further, comparable findings were found between the 24-item RMDQ and the PROMIS

VR

-
29 v1.0 briefer scales.

Key Words: Low Back Pain; Health-Related Quality Of Life; PROMISVR ; Usual Medical Care; Chiropractic Care; Military; Clinical Trial;
Patient Outcome Assessment
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Introduction

Low back pain (LBP) is the primary cause of years lived

with disability worldwide for the past 3 decades across

126 of 195 countries [1]. The cost of LBP and other mus-

culoskeletal pain conditions is increasing at a greater rate

than other highly prevalent conditions [2]. As a result,

back and neck pain currently account for the highest

healthcare expenditures in the United States (US), esti-

mated at $134.5 billion in 2016 [2]. The public health

implications of LBP are exacerbated by our struggle to find

safe and effective treatment options. The current literature

shows that commonly used therapies, ranging from opioids

[3] to spinal fusions, can lead to serious side effects with lit-

tle impact on the pain experience [4]. In response, LBP

guidelines increasingly recommend conservative therapies

[5, 6] including spinal manipulation [6–8].

More than half of US adults have received care from a

chiropractor [9]. The chiropractic therapeutic approach

for LBP includes evaluation, management, and treatment

with conservative care options like spinal manipulation,

exercise, and lifestyle advice [10]. Meta-analyses have

shown that spinal manipulation is effective for acute [11]

and chronic LBP [12].

The impact of chiropractic care on health-related

quality of life (HRQOL) of patients in military health

systems in the United States is unknown [13, 14]. The

military population is known to have high rates of LBP

[15, 16], a threat to the military’s goal of maintaining

combat readiness [17]. LBP is associated with poorer

mental health and overall quality of life in military ser-

vice members [15]. There is a need to better understand

the relationship of LBP with HRQOL outcomes among

military service members [15].

Clinical studies evaluating treatment approaches for

LBP have traditionally used measures of pain (89%) and

disability (64%) more than other aspects of HRQOL

(24%) [18]. This narrow focus potentially misses impor-

tant aspects of HRQOL for patients with LBP, including

those seeking chiropractic care [19].

The Patient-Reported Outcome Measurement

Information System (PROMIS
VR

) includes measures of

physical, mental, and social health [20]. Observational

studies have included PROMIS
VR

outcomes of chiropractic

care [21, 22]. However, the validity of these studies is

limited by inadequate comparison groups and residual

confounding. PROMISVR measures remain unreported in

clinical trials assessing chiropractic care. To address this

gap, a recent pragmatic, clinical trial of 750 active-duty

military personnel designed to compare usual medical

care (UMC) to UMC plus chiropractic care (UMCþCC)

[13, 14] administered 2 “legacy” measures: the Roland-

Morris Disability Questionnaire (RMDQ) [23] and a nu-

meric worse pain intensity item. In addition, the

PROMIS
VR

-29 v1.0 profile measure [20] was adminis-

tered. We report pre-planned secondary PROMIS
VR

-29

v1.0 outcomes of this pragmatic clinical trial and com-

pare these to the legacy measures.

Methods

Sample
This article describes pre-planned secondary outcomes

collected in a pragmatic, prospective, multisite, parallel-

group comparative effectiveness clinical trial of active-

duty US military personnel. The trial was pre-registered

in ClinicalTrials.gov (NCT01692275), approved by each

participating institution’s institutional review board, and

oversight was provided by an independent data and

safety monitoring committee. Written informed consent

was given by all study participants. The study was con-

ducted at three military treatment facilities: Naval

Hospital Pensacola, Florida; Walter Reed National

Military Medical Center in Bethesda, Maryland; and

Naval Medical Center San Diego, California. The de-

tailed protocol and primary results were previously pub-

lished [13, 14].

Briefly, patients seeking care for LBP at the 3 military

treatment facilities were referred to the study by physi-

cians or self-referred. Potential participants were

screened with a physical examination by a physician or

Independent Duty Corpsmen and deemed eligible if they

had LBP of musculoskeletal origin, were able to receive

spinal manipulation, and did not have a recent spine frac-

ture, recent spine surgery, or diagnosis of post-traumatic

stress disorder. Participants were stratified by military

treatment facility and allocated by the data coordinating

center equally to UMC or UMCþCC using an adaptive

algorithm to balance treatment arms on the baseline vari-

ables of age, sex, LBP duration, and worst pain intensity

in the past 24 hours.

The active treatment period for the study was 6 weeks

which served as the primary end point for outcomes. The

clinical trial did not dictate the care to be delivered as

part of either usual medical care or chiropractic care;

rather the care was determined by the patient and their

clinician. Study participants in the usual medical care

alone group were asked to refrain from seeking chiro-

practic care during the 6-week treatment period.

Study Interventions

Medical Care

UMC included treatments and referrals made by military

physicians for LBP and was provided to both study arms

of the trial; 273/350 in the UMC group and 266/350 in

the UMCþCC group had at least one UMC visit [14].

The median (interquartile range) number of UMC visits

for those who had at least one visit was 2.0 (1.0–3.0) in

the UMC group and 1.0 (1.0–2.0) in the UMCþCC

group. Physicians prescribed pain medicine to 72% of

participants in the UMC group and 70% in the

UMCþCC group. Participants in the UMC group were
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referred as follows: 31% to physical therapy; 3% to a

pain clinic; and 4% to both physical therapy and a pain

clinic. Twenty-three percent of participants in the

UMCþCC group were referred by physicians to physical

therapy; 3% to a pain clinic; and 6% to both physical

therapy and a pain clinic.

Chiropractic Care

Participants in the UMCþCC group received up to 12

visits with a study chiropractor during the 6-week care

period in addition to UMC; 350/375 participants had at

least 1 chiropractic visit. The median (interquartile

range) number of chiropractic visits for those who had at

least one visit was 3.5 (2.0–6.0). Study chiropractors de-

livered spinal manipulation to all 350 participants,

strength and flexibility exercises to 49%, electrical mus-

cle stimulation to 47%, hot or cold packs to 47%, func-

tional exercises to 24%, mechanical traction to 23%,

and other manual therapies to 23%.

Measures
Study participants were administered the RMDQ, a 0–10

rating of worst pain in the last 24 hours item, and the

PROMIS
VR

-29 v1.0 profile survey at baseline, 6 weeks, and

12 weeks. At the 6-week follow-up we included a global

improvement item: “Compared to your first visit, your

low back pain is much worse, a little worse, about the

same, a little better, moderately better, much better or

completely gone. Participants were more likely to report a

positive response to the global improvement item in the

UMCþCC group than the UMC group [14]. The RMDQ

asks whether each of 24 items about the impact of back

pain describe you today (e.g., I walk more slowly than

usual because of my back). A simple sum of the number of

items endorsed is the overall RMDQ score. The

PROMIS
VR

-29 v1.0 measure assesses pain intensity using a

single 0 to 10 numeric rating item and 7 health domains

(physical function, fatigue, pain interference, depression,

anxiety, satisfaction with social role, and sleep distur-

bance) using four items for each domain. A pain composite

that combines the pain intensity item and pain interference

scale, an emotional distress composite that combines the

anxiety and depression scales, and physical and mental

health summary scores were also examined [24].

Analysis Plan
The trial was powered for the co-primary outcomes of

RMDQ and average LBP intensity in the prior week.

Linear mixed effects regression models were run to esti-

mate the treatment group differences in HRQOL, con-

trolling for site, week, gender, race and ethnicity, age,

and duration of LBP. The significance of differences be-

tween UMC and UMCþCC was evaluated by the inter-

action between treatment and time. Participants with

missing race and ethnicity data or were non-Hispanic

and had missing race were not included in the regression

models. Individual change on the HRQOL measures was

estimated using the coefficient of repeatability. The coef-

ficient of repeatability is 2.77 times the standard error of

measurement and is equivalent to the reliable change in-

dex [25]. This index is the one most used and recom-

mended to assess individual change in HRQOL [26]. The

significance of differences in the percentage of patients

improving between UMCþCC and UMC was assessed

using two-sample tests of proportions.

We estimated area under the curve (AUC) in the over-

all sample using a criterion of significant individual

change (improved versus stayed the same or got worse)

from baseline to 6 weeks on the 24-item RMDQ score,

for the worst pain item, and PROMIS
VR

-29 v1.0 physical

function, pain interference, and pain intensity measures.

For these analyses, we linear transformed each scale so

that a higher score represents better health. The 0–10

worst pain item was recoded as (10 - original worst pain

score). Pain interference and pain intensity T-scores were

recoded as: 10 - original T-score. We also estimated AUC

using the global improvement item (“Compared to your

first visit, your low back pain is”) administered at the 6-

week follow-up by dichotomizing it so that much worse,

a little worse, about the same, and a little better were

coded as “0” and moderately better, much better and

completely gone were coded as “1”).

Mixed-effects regression analyses were conducted us-

ing PROC MIXED in SAS 9.4 (SAS Institute, Cary, NC).

Receiver operating characteristic (ROC) analyses were

performed using STATA SE 14.2 (StataCorp, 2015 Stata

Statistical Software: Release 14. College Station, TX:

StataCorp L.P.) using the ROCTAB procedure for non-

parametric ROC analysis.

Results

Participant enrollment for the trial began on September

28, 2012, and primary outcome collection was completed

November 28, 2016. Figure 1 displays the flow of partici-

pants in the trial and the sample characteristics are pro-

vided in Table 1. There were 375 participants allocated

to each group (mean [SD] age, 31 [9] years, 76% male,

67% white). About half of the participants reported LBP

for more than 3 months. Adverse events have previously

been described with the primary outcomes [14].

Statistically significant mean group differences favor-

ing UMCþCC over UMC were observed for all

PROMIS
VR

-29 v1.0 scale scores and the RMDQ score,

with all P values less than .05 (Table 2). The largest dif-

ferences were observed for pain: PROMISVR pain interfer-

ence (F¼ 15.17), worse pain intensity in the last 24 hours

(F¼ 19.26), the PROMISVR pain composite (F¼ 23.64),

and the PROMIS
VR

pain intensity item (F¼ 24.22).

Adjusted scores by group for each measure are provided

in Table 2 and Supplementary Data shows effect sizes of

change over time within groups. Effect sizes for the dif-

ference in differences (UMCþCC versus UMC) over time

Pragmatic Trial: UMCþCC vs. UMC Alone 3
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are given in the last two columns of Table 2. The greater

magnitude of change for UMCþCC tended to be largest

for pain and smallest for depression, anxiety, and the

emotional distress composite.

The significance of individual change on the HRQOL

measures are given at 6 weeks (Table 3) and 12 weeks

(Table 4) after baseline. The percentage of patients who

showed improvement in HRQOL measures was greater

for UMCþCC than for UMC at 6- and 12-week follow-

ups. Differences in the percentage better at 6 weeks were

significant at P < .05 for every measure except physical

function and sleep disturbance. Differences in the per-

centage better at 12 weeks were significant at P < .05 for

every measure except the physical health summary score

and physical function score. The percentage of patients

who showed worsening in HRQOL measures was smaller

or equal for each HRQOL measure in the UMCþCC

group relative to UMC at 6- and 12-week follow-ups.

A greater proportion of participants with UMCþCC

than UMC got significantly better at 6 weeks after base-

line (a difference of 2 percentage points for PROMISVR

sleep disturbance to 16 percentage points for PROMISVR

pain interference) and at 12 weeks after baseline (a differ-

ence from 3 percentage points for PROMISVR physical

function to 21 percentage points for the PROMISVR pain

composite). The percentage of those who improved in the

UMCþCC group ranged from 17% (PROMISVR sleep dis-

turbance) to 53% (PROMISVR pain interference) at 6-

weeks and 21% (PROMISVR depression) to 59%

(PROMISVR mental health summary score) at 12 weeks.

Product-moment correlations of the RMDQ score

with the PROMISVR physical function scale was -0.69

(48% shared variance), PROMISVR pain interference scale

was 0.65 (42% shared variance), the PROMISVR pain

Figure 1. CONSORT flow diagram.

Table 1. Baseline characteristics of the sample

Variable
UMC UMCþCC
(n¼375) (n¼375)

Age, mean (SD), y 31 (9) 31 (9)

Male, n (%) 287 (76) 288 (77)

Ethnicity, n (%)

Hispanic or Latino 66 (18) 52 (14)

Race, n (%)

Asian 20 (5) 10 (3)

Black or African American 72 (19) 77 (20)

White 252 (67) 255 (68)

Other or unspecified 31 (8) 33 (7)

Low back pain duration, n (%)

Acute (<1 month) 144 (38) 143 (38)

Subacute (1–3 months) 40 (11) 39 (10)

Chronic (>3 months) 191 (51) 193 (52)

PROMIS
VR

: Mean (SD)

Pain interference 58.9 (7) 60.1 (7)

Physical function 43.2 (7) 43.2 (7)

Sleep disturbance 55.5 (8) 55.0 (8)

Fatigue 51.5 (10) 51.8 (10)

Social/role 45.4 (9) 44.9 (9)

Anxiety 48.1 (9) 48.7 (9)

Depression 45.0 (7) 45.8 (7)

Global Average Pain (0–10) 5.0 (2) 5.0 (2)

UMC ¼ usual medical care; UMCþCC ¼ usual medical care plus chiro-

practic care.
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intensity item was 0.48 (23% shared variance), and the

worst pain item was 0.50 (25% shared variance). AUC

values for significant change in RMDQ from baseline to

6-weeks later were 0.85 for the PROMISVR physical func-

tion scale, 0.84 for the worst pain intensity item, 0.83 for

the PROMISVR pain interference scale, and 0.82 for the

PROMISVR pain intensity item (see Figures 2–5). The

rank-order from best to worst scale in area under the

curve for the global improvement item at 6-weeks was as

follows (Figures 6–10): 1) PROMISVR pain intensity item

(0.831); 2) RMDQ (0.827); 3) worst pain intensity item

(0.813); 4) PROMISVR pain interference scale (0.810);

and 5) PROMISVR physical function scale (0.785).

Discussion

Goertz et al. [14] reported chiropractic care imparted

beneficial effects on disability, average LBP in the past

week, worst LBP in the past 24 hours, and bothersome-

ness of LBP symptoms. The current study extends this

work by showing positive impacts of chiropractic care on

all aspects of HRQOL measured in this study (including

physical function, pain interference, sleep disturbance,

anxiety, depression, and satisfaction with social role).

The largest effects were for pain (PROMISVR pain interfer-

ence, worst pain intensity in the past 24 hours, PROMISVR

pain composite, and PROMISVR pain intensity item).

While the positive effects of UMCþCC were statistically

significant for the mental health measures, the differences

between UMC and UMCþCC were small (e.g., at

12 weeks post-baseline depression and anxiety scale

scores differed by about 1 T-score point), below the mini-

mally important difference estimated for similar

PROMIS measures [27].

Previous studies have also reported beneficial effects

of chiropractic care on HRQOL. An observational study

of 2024 patients with chronic LBP or neck pain receiving

care from 125 chiropractic clinics throughout the United

States found significant group-level change over 3 months

on all PROMIS
VR

-29 v2.0 scores except for emotional dis-

tress, but the average change was small in magnitude,

with effect sizes ranging from 0.08 for physical function

Table 2. Least square means by treatment and time point

Measure Treatment Baseline 6 Weeks 12 Weeks

Treatment
by Time
F-Ratio P-Value

ES Difference
(6 Weeks)

ES Difference
(12 Weeks)

Physical function UMC 43.2 46.3 46.9 6.93 0.0010 0.28 0.32

UMCþCC 43.2 48.3 49.2

Pain interference UMC 59.0 55.4 54.3 15.17 <0.0001 �0.45 �0.52

UMCþCC 60.1 53.3 51.7

Pain intensity (0–10) UMC 5.1 4.4 4.0 24.22 <0.0001 �0.58 �0.63

UMCþCC 5.1 3.3 2.8

Pain intensity (T-score) UMC 62.0 58.9 57.3 24.22 <0.0001 �0.57 �0.63

UMCþCC 62.1 54.4 52.2

Pain composite UMC 60.5 57.2 55.8 23.64 <0.0001 �0.57 �0.65

UMCþCC 61.1 53.9 52.0

Fatigue UMC 51.8 50.1 49.4 8.82 0.0002 �0.29 �0.29

UMCþCC 52.0 47.4 46.7

Sleep disturbance UMC 55.7 54.0 53.7 5.21 0.0057 �0.18 �0.26

UMCþCC 55.1 52.1 51.2

Social/role UMC 45.7 47.4 48.5 7.58 0.0006 �0.33 0.31

UMCþCC 45.2 49.9 50.8

Depression UMC 44.7 44.8 45.0 6.01 0.0026 �0.21 �0.23

UMCþCC 45.6 44.1 44.2

Anxiety UMC 48.0 46.3 46.0 4.29 0.0141 �0.19 �0.19

UMCþCC 48.6 45.3 44.9

Emotional distress UMC 46.3 45.6 45.5 6.16 0.0022 �0.22 �0.23

UMCþCC 47.1 44.8 44.6

Physical health

summary

UMC 42.6 45.8 46.6 9.47 <0.0001 0.33 0.37

UMCþCC 42.5 48.1 49.2

Mental health

summary

UMC 46.9 48.7 49.5 15.81 <0.0001 �0.40 0.42

UMCþCC 46.5 51.2 52.2

Worst pain (0–10)* UMC 6.0 4.7 4.2 19.26 <0.0001 �0.55 �0.50

UMCþCC 5.9 3.5 3.0

Roland-Morris** UMC 9.9 7.5 6.5 12.15 <0.0001 �0.38 �0.36

UMCþCC 9.7 5.2 4.4

*Not a PROMIS
VR

-29 measure. Worst pain was assessed on a 0–10 scale (0 is no pain and 10 is worst possible pain).

**Not a PROMIS
VR

-29 measure. Note: Linear mixed effects regression models control for site, week, gender, race/ethnicity, age, and duration of low back pain.

UMC ¼ usual medical care; UMCþCC ¼ usual medical care plus chiropractic care. Numerator degrees of freedom¼ 2 and denominator degrees of free-

dom¼ 719 for the F-ratios in the table.
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Table 3. Significance of individual change from baseline to 6 weeks later

Measure

UMC (n¼316) UMCþCC (n¼323) Difference
% Better
(P-Value)% Worse % Same % Better CR % Worse % Same % Better CR

Physical health summary

score

10 59 31 5.60 5 53 42 5.64 11 (.0039)

Physical function 8 62 30 6.31 5 59 36 6.43 6 (.1069)

Mental health summary

score

21 42 37 3.47 10 38 51 3.48 14 (.0004)

Fatigue 15 61 24 6.93 7 61 32 7.16 8 (.0244)

Sleep disturbance 6 80 15 8.96 5 78 17 9.09 2 (.4906)

Depression 14 73 13 6.30 10 69 21 6.53 8 (.0072)

Emotional distress com-

posite (anxiety &

depression)

14 68 18 5.31 10 63 28 5.34 10 (.0027)

Anxiety 9 74 17 8.62 5 72 24 8.39 7 (.0285)

Pain interference 13 50 37 5.05 6 41 53 5.00 16 (<.0001)

Social/role 24 43 33 4.78 19 36 45 4.70 12 (.0019)

Pain composite (pain in-

terference and

intensity)

9 62 29 6.63 2 53 45 6.82 16 (<.0001)

Pain intensity 6 76 19 12.40 1 67 32 12.56 13 (.0002)

Worst pain (0–10)* 3 76 21 3.52 1 66 33 3.15 12 (.0006)

Roland-Morris** 4 78 17 7.44 1 72 27 7.56 10 (.0023)

Note: To estimate significance of change in individuals we use the coefficient of repeatability: 1.96*(SEM*SQRT(2)) ¼ 2.77*SEM (where standard error of

measurement [SEM] ¼ SD * SQRT (1-reliability)).

*Not a PROMIS
VR

-29 measure. Worst pain was assessed on a 0–10 scale where 0 is no pain and 10 is worst possible pain. Reliability¼0.70 assumed.

**Not a PROMIS
VR

-29 measure. Reliability of 0.76 estimated from correlations of Roland-Morris measure between adjacent time points.

UMC ¼ usual medical care; UMCþCC ¼ usual medical care plus chiropractic care; CR ¼ coefficient of repeatability.

Table 4. Significance of individual change from baseline to 12 weeks later

Measure

UMC (n¼288) UMCþCC (n¼287) Difference
% Better

(P-Value)% Worse % Same % Better CR % Worse % Same % Better CR

Physical health summary

score

11 51 39 5.60 6 50 44 5.64 5 (.2237)

Physical function 9 53 37 6.31 5 55 40 6.43 3 (.4598)

Mental health summary

score

20 40 40 3.47 11 30 59 3.48 19 (<.0001)

Fatigue 17 57 26 6.93 10 52 38 7.16 12 (.0020)

Sleep disturbance 5 80 16 8.96 5 71 24 9.09 8 (.0165)

Depression 17 71 12 6.30 11 69 21 6.53 9 (.0036)

Emotional distress compos-

ite (anxiety &

depression)

11 71 18 5.31 10 61 29 5.34 11 (.0019)

Anxiety 8 75 17 8.62 7 67 26 8.39 9 (.0086)

Pain interference 14 44 42 5.05 5 37 58 5.00 16 (.0001)

Social/role 23 42 35 4.78 15 37 48 4.70 13 (.0016)

Pain composite (pain inter-

ference and intensity)

10 55 35 6.63 2 42 56 6.82 21 (<.0001)

Pain intensity 6 68 26 12.40 2 52 46 12.56 20 (<.0001)

Worst pain (0–10)* 4 68 28 3.52 1 57 42 3.15 14 (.0004)

Roland-Morris** 4 73 22 7.44 1 69 30 7.56 8 (.0288)

Note: To estimate significance of change in individuals we use the coefficient of repeatability: 1.96*(SEM*SQRT(2)) ¼ 2.77*SEM (where standard error of

measurement [SEM] ¼ SD * SQRT (1-reliability)).

*Not a PROMIS
VR

-29 measure. Worst pain was assessed on a 0–10 scale where 0 is no pain and 10 is worst possible pain. Reliability¼0.70 assumed.

**Not a PROMIS
VR

-29 measure. Reliability of 0.76 estimated from correlations of Roland-Morris measure between adjacent time points..

UMC ¼ usual medical care; UMCþCC ¼ usual medical care plus chiropractic care; CR ¼ coefficient of repeatability.
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to 0.20 for pain [21]. The United Kingdom back pain, ex-

ercise, and manipulation study documented similar (al-

though slightly larger) improvements over 3 months

attributable to manipulation of 2.5 and 2.9 points on the

Short-form Health Survey (SF-36) physical and mental

health summary scores, respectively [28].

The current study also estimates the percentage

of individuals improving on each aspect of HRQOL. The

smallest percentage of improvement among those

receiving UMCþCC was observed for sleep disturbance

(17%) and the largest percentage was on pain interfer-

ence (53%) at 6 weeks; at 12 weeks the smallest percent-

age improvement was 21% (depression) and the largest

percentage improvement was 58% (pain interference). In

comparison, the observational study noted above docu-

mented that from 13% (PROMIS
VR

-29 v2.0 physical func-

tion) to 30% (PROMIS
VR

-29 v2.0 mental health summary

score) of the sample improved from baseline to 3 months

Figure 2. Area under the curve for change in Roland-Morris
overall score by change in PROMISVR -29 physical function scale
from baseline to 6 weeks later.

Figure 3. Area under the curve for change in Roland-Morris
overall score by change in worst pain intensity (last 24 hours)
from baseline to 6 weeks later.

Figure 4. Area under the curve for change in Roland-Morris
overall score by change in PROMISVR -29 pain interference scale
from Baseline to 6 weeks later.

Figure 5. Area under the curve for change in Roland-Morris
overall score by change in PROMISVR -29 pain intensity item
from Baseline to 6 weeks later.
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later [21]. It is possible that chiropractic directly affects

physical health and that the smaller changes in mental

health measures such as depression and anxiety represent

indirect effects. Future research should consider causal

mediation analysis to shed light on this possibility.

We found substantial associations between change in

the legacy RMDQ measure and change in the PROMIS
VR

-

29 physical function, pain interference, and pain intensity

scales. AUCs using significant individual change in the

RMDQ from baseline to 6-weeks later ranged from 0.82

to 0.85 for the worst pain in the last 24 hours item, and

the PROMIS
VR

-29 pain intensity item, pain interference

scale, and physical function scale. AUCs with respect to a

global improvement in LBP for the RMDQ and

PROMIS
VR

-29 v1.0 scales ranged from 0.79 to 0.83. This

is important because the RMDQ has 24 items and the

longest PROMIS
VR

-29 v1.0 scale is 4 items, while both the

global improvement and PROMIS
VR

-29 v1.0 pain inten-

sity measure have only a single item.

Figure 6. Area under the curve for global improvement by
change in PROMISVR -29 pain intensity item from baseline to 6
weeks later.

Figure 7. Area under the curve for global improvement by
change in Roland-Morris scale from baseline to 6 weeks later.

Figure 8. Area under the curve for global improvement by
change in worst pain intensity (last 24 hours) from baseline to
6 weeks later.

Figure 9. Area Under the Curve for Global Improvement by
Change in PROMISVR -29 pain interference scale from Baseline
to 6 weeks later.
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The limitations of the clinical trial have been

addressed in detail elsewhere [14]. Limitations include

issues of heterogeneity inherent in all LBP research, diffi-

culty in masking participants to group allocation, and a

short length of follow-up. In addition, it is uncertain how

long the positive effects of chiropractic persist beyond the

12 weeks of follow-up used in this study. Further, the

study findings are based on a sample of relatively young

and mostly white military personnel treated in multidisci-

plinary care facilities. The integrated care setting may in-

fluence results by improving care coordination between

chiropractors and medical providers. These findings

should be replicated in non-military samples and with

older adults in other settings of care.

Conclusion

Pre-planned secondary outcomes from this rigorous,

pragmatic RCT demonstrate that chiropractic care can

positively impact HRQOL beyond pain and pain-related

disability. This along with prior research suggests posi-

tive effects of chiropractic care on patient-reported out-

comes up to 3 months. Furthermore, PROMIS
VR

measures

of pain and pain-related disability (5 items) performed

similarly to the 24-item RMDQ in the evaluation of out-

comes for patients under chiropractic care. The use of

PROMIS
VR

measures encompassing physical, mental, and

social health provided a richer, more holistic picture of

response to chiropractic care, with less time commitment

for trial participants demonstrating benefit for outcomes

assessment in research and clinical practice.
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