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Abstract

IMPORTANCE The study was carried out to inform Medicare acupuncture coverage decisions
addressing the gap in evidence on acupuncture effectiveness, specifically for older adults with
chronic low back pain (CLBP).

OBJECTIVE To determine the effectiveness of standard acupuncture (SA) or SA plus maintenance
(enhanced acupuncture [EA]) to improve CLBP-related disability relative to usual medical care (UMC)
at 3, 6, and 12 months after randomization.

DESIGN, SETTING, AND PARTICIPANTS This multisite, 3-arm, parallel-group randomized clinical
trial of older adults with CLBP collected data from 4 US health care systems in 3 geographic areas and
compared SA and EA treatment with UMC only. Study enrollment was conducted from August 12,
2021, to October 27, 2022; follow-up concluded on November 7, 2023.

INTERVENTIONS Both SA (8-15 treatment sessions over 12 weeks plus UMC) and EA (SA plus 4-6
maintenance sessions during the next 12 weeks) were provided by experienced, community-based
licensed acupuncturists. Participants were randomized 1:1:1 to the 3 groups.

MAIN OUTCOMES AND MEASURES The primary outcome was CLBP-related disability measured by
a baseline-to-6-month change in the Roland-Morris Disability Questionnaire (RMDQ) score.
Secondary outcomes included pain intensity and the percentage of participants with clinically
meaningful (=30%) improvements.

RESULTS The trial identified 800 individuals who were randomized to 3 groups (mean [SD] age,
73.6 [6.0] years; 496 females [62.0%]). At 6 months, RMDQ change scores were significantly better
in both the SA and EA groups compared with the UMC only group (SA vs UMC: adjusted mean
difference, -1.0 [95% Cl, -1.9 to -0.1] and EA vs UMC: adjusted mean difference, 1.5 [95% ClI, -2.5
to -0.6]). SA and EA change scores did not differ significantly from one another. The relative benefit
of acupuncture compared with UMC on disability persisted at 12 months. Pain intensity exhibited a
relative benefit of EA over SA at 6 months, and both acupuncture groups had significant
improvement over UMC. The adjusted percentage with clinically meaningful improvements in RMDQ
at 6 months was greater for SA (39.1% [95% Cl, 33.1%-46.1%]; adjusted relative risk, 1.33[95% Cl,
1.04-1.70]) and for EA (43.8% [95% Cl, 38.0%-50.4%]; adjusted relative risk, 1.49 [95% Cl, 1.19-1.86])
compared with UMC (29.4% [95% Cl, 24.3%-35.5%]) and persisted at 12 months. Rates of serious
adverse events were low and similar among groups, with less than 1% that was possibly acupuncture-
intervention related.

CONCLUSIONS AND RELEVANCE The findings of this randomized clinical trial of older adults with
CLBP suggest that acupuncture needling provided greater improvements in back pain-related
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Abstract (continued)

disability at 6 months and at 12 months compared with UMC alone. These findings support
acupuncture needling as an effective and safe treatment option for older adults with CLBP.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT04982315

JAMA Network Open. 2025;8(9):€2531348. doi:10.1001/jamanetworkopen.2025.31348

Introduction

Low back pain is the leading cause of disability worldwide, with both prevalence and burden
increasing with age." Over one-third of US adults aged 65 years or older experience chronic low back
pain (CLBP),® with symptoms and disability for many persisting for 1year or more,* generating costs
of over $134 billion annually in the US (with escalating costs in Americans aged =65 years).” These
large investments have focused primarily on pharmacologic or invasive therapies (back surgery and
spinal injections) and have had questionable impact (unproven or modest short-term effects) on the
health and functioning of older Americans with CLBP.6™ Older adults have greater prevalence of
comorbidities with attendant polypharmacy,™"*
older adults at a substantially increased risk for adverse effects with commonly prescribed CLBP
medications including opioids, gabapentinoids, and nonsteroidal anti-inflammatory drugs,'®2°
making low-risk nonpharmacologic options appealing. Acupuncture has demonstrated effectiveness
for CLBP,"2% is recommended by the American College of Physicians guidelines as first-line care for
treating CLBP,%*2° and has an excellent safety profile reported across large studies.?®?” Acupuncture
also improves sleep and emotional symptoms, which are common concerns among older adults with

and normal age-related physiologic changes place

CLBP.283% However, to our knowledge, no large-scale randomized clinical trials have focused on
adults aged 65 years or older, and the optimal dose and timing of acupuncture are unknown for
older adults.

In response to a call by the Centers for Medicare & Medicaid Services to inform a national-
coverage determination for Medicare reimbursement of acupuncture for CLBP among older adults, a
pragmatic randomized clinical trial was designed to address this critical evidence gap. This 3-arm trial
compared a standard acupuncture (SA) course (8-15 sessions across 12 weeks plus usual medical care
[UMC]) and an enhanced acupuncture (EA) course (SA plus 4-6 additional sessions across the
subsequent 12 weeks) with UMC alone for improving CLBP-related disability among adults aged 65
years or older.

Methods

Study Design and Setting

The Acupuncture for Chronic Low Back Pain in Older Adults (BackinAction) pragmatic, parallel-group
randomized clinical trial was conducted across 4 health care systems in 3 geographic regions (Pacific
Northwest: Kaiser Permanente Washington [KPWA], Northern California: Kaiser Permanente
Northern California [KPNC] and Sutter Health [SH], and New York City: The Institute for Family Health
[IFH]) of different delivery types: integrated-care delivery, fee-for-service, and a Federally Qualified
Health Center. Study enrollment was conducted from August 12, 2021, to October 27, 2022;
follow-up data collection ended on November 7, 2023. Site-specific recruitment targets were
proportional to the health care system'’s size. Collectively, these health care systems serve ethnic,
racial, and socioeconomic diverse populations.3"2 The design, setting, and recruitment have been
detailed previously (trial protocol in Supplement 1).33 Central ethics approval was provided by the
KPNC institutional review board. The trial was monitored by an independent data and safety
monitoring board. The research was classified as minimal risk, and all participants provided written,
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oral, or electronic written consent, according to the local site's requirements. This report followed
Consolidated Standards of Reporting Trials (CONSORT) reporting guideline for parallel-group
randomized clinical trials and complies with the Revised Standards for Reporting Interventions in
Clinical Trials of Acupuncture (STRICTA).>*

Participants

Recruited individuals were aged 65 years or older with nonspecific CLBP (with or without radicular
symptoms [sciatica]) persisting for 3 months or longer with pain-related interference (=3 on the
general activity PEG [pain intensity, interference with enjoyment of life, and interference with
general activity] item, a 3-item, pain-intensity and pain-related interference measure, in which scores
range from O to 10 for each of the 3 areas, with higher scores indicating worse impact3®). Exclusions
included vertebral fracture, spinal infection, or active inflammatory disease in the prior year; a
current cancer-related diagnosis or serious underlying illness; severe cognitive impairment
(dementia, active psychosis, or <3 on cognitive screener)>®; lower back surgery within the past 3
months; acupuncture within the past 6 months; litigation issues; an inability to speak English (English
or Spanish at the IFH site); an inability to attend acupuncture sessions; or being a nursing-home
resident or current recipient of hospice or palliative care.

At KPWA, KPNC, and SH, informational letters were sent to random samples of participating
health care system members who met electronic health record (EHR) prescreening criteria.
Prescreening was conducted with EHRs, and eligibility was confirmed with interviews. At IFH, most
participants were identified by primary care practitioners, and study staff confirmed EHR eligibility.
Recruitment and enrollment details are provided in Figure 1, Supplement 1, and elsewhere.'

Randomization and Blinding

After the baseline assessment, participants were randomized 1:1:1 to the 3 groups by research
personnel using REDCap software. A study biostatistician (R.D.W.) computer-generated the
randomization scheme in R, version 3.6.3 (R Project for Statistical Computing). Participants were
assigned to the 3 groups using a random permuted block scheme (block size 3 or 6) that was
stratified by site, age (65-74, 75-84, or =85 years), and sex. At randomization, research personnel
and participants knew only whether participants were randomized to UMC or an acupuncture group
but not whether they were randomized to SA or EA, maintaining participants' blinding to possible
later receipt of maintenance acupuncture. Approximately 10 weeks after randomization, all
acupuncture-randomized participants and their acupuncturists were informed whether they were
randomized to EA by unblinded study personnel who did not conduct follow-up assessments.
Baseline interviewers did not conduct any follow-up assessments for any participants who they
randomized.

Interventions

Participants randomized to UMC were asked to avoid acupuncture during the study; those
randomized to SA were provided with 15 or fewer treatment sessions (8 sessions were considered a
minimum therapeutic dose) plus UMC across 12 weeks, and those randomized to EA received SA plus
6 or fewer additional sessions (4 sessions were considered a minimum therapeutic dose) in the
subsequent 12 weeks. As a pragmatic trial, we sought to evaluate acupuncture as delivered in
everyday health care settings. More than 50 participating acupuncturists mirrored typical
community delivery (ie, licensed acupuncturists [LAcs] practicing independently at KPWA, KPNC,
and SH and directly within the clinics at IFH). Importantly, the intervention was restricted to needling
only by the funder to align with the Centers for Medicare & Medicaid Services' expected parameters
for Medicare-reimbursable acupuncture treatment, which was under public comment at the time the
study was proposed (and has since been approved for coverage). While based in principles of
traditional East-Asian acupuncture, the design did not allow other forms of needling (dry needling)
or adjuncts such as electroacupuncture, moxibustion, application of heat, Gua sha, Ba guan cupping,
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Figure 1. Study Flow Diagram

12443 Participants met electronic health records, eligibility
criteria and were mailed recruitment materials

10737 Excluded
7341 Unable to contact or reach
2300 Declined screening
1440 Not interested
209 No reason
169 Health or life issue
168 No time
314 Other reasons

1706 Screened for eligibility

1016 Ineligible
596 No LBP
319 Not willing to try acupuncture

23 PCP opt-out
4 Deceased
53 Other reasons

101 Not willing to stop current acupuncture

610 Excluded (ineligible)
157 Age-related limitations (lack of transportation,
serious health issues, or cognitive impairment)
135 Back pain <3 mo

47 Acupuncture in last 3 mo
131 Other reasons

1096 Eligible

268 Excluded
157 Declined study participation

111 Unable to reach

828 Consent complete

21 Excluded (ineligible)
13 Unable to reach

6 Declined baseline assessment
2 Declined randomization

807 Initially randomized

90 Insufficient English or Spanish language proficiency

7 Excluded (randomized in error)
6 Did not meet eligibility criteria
3 No chronic pain

800 Randomized, eligible, and enrolled i

[

2 Did not meet language proficiency
1 Received acupuncture in prior 6 mo
1 Rescinded consent

266 Randomized to UMC group

265 Randomized to SA group

254 Received any sessions
215 Received 28 sessions
14 Requested to stop treatment

269 Randomized to EA group
258 Received any SA sessions
222 Received 28 SA sessions
231 Received any EA sessions?
211 Received 24 EA sessions
13 Requested to stop treatment

¥

55 Acupuncturists delivered intervention

1-41 Patients treated by each acupuncturist (median, 8 [IQR, 4-15])
1-4 Acupuncturists treated each patient (1: 84%, 2: 12%, 3: 2%, and 4: 1%)
52 Acupuncturists were the primary practitioner for a patient
1-41 Primary practitioner patients treated by each acupuncturist (median, 7 [IQR, 4-10])

v

v

Follow-up assessments

221 3-mo Assessment completed
223 6-mo Assessment completed
220 12-mo Assessment completed
230 Any assessment completed

29 Withdrew from study after

randomization?
2 Died?

Follow-up assessments
247 3-mo Assessment completed
248 6-mo Assessment completed
246 12-mo Assessment completed
256 Any assessment completed

5 Withdrew from study after
randomization®

Follow-up assessments
252 3-mo Assessment completed
248 6-mo Assessment completed
240 12-mo Assessment completed
257 Any assessment completed

13 Withdrew from study after
randomization®
1 Died®

v

l

v

266 Included in the primary analysis

265 Included in the primary analysis

269 Included in the primary analysis

® Those who withdrew from the study or died may have completed follow-up assessments prior
to the event and would consequently be counted as having completed any follow-up.

EA indicates standard plus enhanced acupuncture; LBP, low back pain; PCP, primary care
provider; SA, standard acupuncture; and UMC, usual medical care.

2 One participant had O SA sessions but attended EA sessions.
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Tu ina, or herbal medicine.>”3® Based on existing literature and expert consensus, the intervention
protocol balanced standardization with flexibility to adapt treatment to individual participant
presentations.>® The intervention approach is described in detail in the trial protocol (Supplement 1)
and elsewhere.3338 All study participants had access to UMC pain management services available in
the participating health care systems (eTables 18 and 19 in eAppendix 4 in Supplement 3).

Follow-Up

Trained interviewers, masked to treatment groups, collected data by telephone at baseline (before
randomization) and at 3, 6, and 12 months after randomization. Participants completed the follow-up
assessments online or by telephone and were compensated for completing each assessment.>*

Measures

Sociodemographic and back-pain information was obtained at baseline. Similarly, baseline measures
included measures of frailty>® and medical morbidity using the EHR-derived International Statistical
Classification of Diseases and Related Health Problems, Tenth Revision diagnosis code-based
measure, the Elixhauser Comorbidity Index.*© Self-reported race and ethnicity categories were
Asian, Black, Hispanic, White, and other (American Indian or Alaska Native, Native Hawaiian or Other
Pacific Islander, or multiracial) and were included in the study because the funders required this
information to track inclusion as well as variation in outcomes by race and ethnicity.

Primary Outcome

The primary study outcome was back-pain-related disability as measured by the change in score on
the 24-item Roland-Morris Disability Questionnaire (RMDQ) from baseline to 3, 6 (primary time
point), and 12 months after randomization.*' The RMDQ is a well-validated, patient-reported count
of limitations, from O to 24, during the past week due to LBP, with higher scores indicating greater
functional limitation.

Secondary and Post Hoc Pain-Related Outcomes

Secondary measures included the PEG scale® and the proportion of participants with clinically
meaningful improvement (=30% improvement from baseline*?) on the RMDQ and PEG (including
pain intensity) measures. Although extracted from the PEG scale and prespecified as a secondary
outcome, pain intensity was inadvertently omitted from the BackInAction clinicaltrials.gov record
and, hence, listed here as a post hoc outcome. A final secondary measure was the Patient Global
Impression of Change [for Pain] (PGIC),** in which participants rate their improvement in pain on a
7-point scale (much, moderately, or a little worse; no change; a little, moderately, or much better), in
which higher scores indicate better pain outcomes.

Other Outcomes

We used the validated Patient-Reported Outcomes Measurement Information System (PROMIS)
short-form measures***° to assess physical (T score range from 21 to 59) and social (T score range
from 27.5 to 64.2) functioning. Higher scores represent higher functioning; scores less than 40
indicate moderate impairment. Depression was measured using the 2-item Patient Health
Questionnaire-2 (scores range from O to 6, with higher scores indicating greater severity).*® Anxiety
was measured using the 2-item Generalized Anxiety Disorder 2-item scale (scores range from O to
6, with higher scores indicating greater severity).*” Opioid use was ascertained from the EHRs at
KPWA, KPNC, and SH only.

Adverse Events
Adverse events were identified by acupuncturists, follow-up mailers, and ad hoc participant reports.
Serious adverse events, defined as hospitalizations and deaths, were assessed monthly from the

& JAMA Network Open. 2025;8(9):€2531348. doi:10.1001/jamanetworkopen.2025.31348 September 12,2025 517

Downloaded from jamanetwork.com by guest on 09/25/2025


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2025.31348&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.31348
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2025.31348&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.31348

JAMA Network Open | Complementary and Alternative Medicine Acupuncture for Chronic Low Back Pain in Older Adults

EHRs and medical record reviewed by physician monitors (A.L.A. at KPNC and RYT. at IFH) at each
site to determine relatedness.

Sample Size

The sample size of 789 (263 per group) aimed to provide at least 90% power to detect a mean
difference of 2 points between each acupuncture group compared with the UMC group (pairwise
comparison power) on the primary outcome at 6 months, separate from the 30% or higher
improvement from baseline used to reflect a clinically meaningful improvement.*2 We assumed an
SD of 6*8°C and a missing outcome rate of 20% and controlled for multiple comparisons among
study groups using Fisher least significant difference.> Power was calculated with simulation using R
software, version 3.6.3.50 (R Project for Statistical Computing).

Statistical Analysis
Following the prespecified analysis plan (Supplement 2), differences among the 3 groups in the
primary outcome (change in RMDQ from baseline) were assessed by fitting a linear regression model
that included outcome measures from all 3 follow-up time points (3, 6, and 12 months). Indicators
for acupuncture compared with UMC at 3 months (SA and EA are equivalent at 3 months) and
interaction terms for the intervention groups (SA and EA) and time points (6 and 12 months) were
included in the model to estimate adjusted mean intervention effects, adjusted mean differences
(AMDs), and standardized mean differences (SMDs [AMDs divided by SD of outcome change])
between groups at each time point. To control for multiple comparisons, we only compared groups if
the omnibus Wald test was statistically significant. Models were fit using generalized estimating
equations with an independent working correlation and sandwich SEs to account for within-person
and within-practitioner correlation.>? We repeated this analysis for secondary and tertiary outcomes
but used modified Poisson regression®3 for binary outcomes to estimate adjusted relative risks (RRs).

To account for potential bias due to missing data, we prespecified adjusting for baseline RMDQ,
age, sex, race and ethnicity, and health care system. We further applied missing not-at-random
imputation and nonresponse inverse weighting. Additional details are provided in Supplement 2;
eAppendix 1including eTables 1and 3-9 and the eFigure in Supplement 3; and eTable 2 in
Supplement 4.

For the RMDQ primary outcome, we also conducted a prespecified analysis at each time point
(6 or 12 months), combining the 2 acupuncture groups; if they were not statistically significant and
meaningfully different (>1-point difference), we compared that single group with the UMC group. We
also assessed for moderators at 6 months by adding an interaction with the moderator and the
combined acupuncture group.

All analyses were intention-to-treat. All tests and Cls were 2-sided, and statistical significance
was defined as P < .05. All analyses used PC SAS, version 9.4 (SAS Institute Inc) or R, version 4.4 (R
Project for Statistical Computing).

Results

Among 1706 individuals screened, 800 (mean [SD] age, 73.6 [6.0] years; 496 females [62.0%] and
304 males [38.0%]) were eligible, enrolled, and randomized (Figure 1). Among the 534 randomized
to both the SA and EA groups, 512 (95.9%) received 1session or more, and 437 (81.8%) received 8
sessions or more for the SA phase. Of 269 participants randomized to EA, 231 (85.9%) received 1or
more maintenance sessions; 211 (78.4%) received 4 sessions or more. Primary outcome assessment
response rates at 6 months were 83.8% for UMC, 93.6% for SA, and 92.2% for EA (Figure 1, with
further details in eTable 2 in Supplement 4). STRICTA3* details and fidelity to the acupuncture
intervention are reported in eTable 20 in eAppendix 5 in Supplement 3.

At baseline, treatment groups were similar except for modest differences in ethnic and racial
diversity, income, proportion with high-impact chronic pain, and presence of sciatica (Table 1).>*
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Table 1. Baseline Participant Characteristics Overall and by Group®

Usual medical care SGTPNGI ke
Characteristic Overall (N = 800) (n = 266) Standard (n = 265) Enhanced (n = 269)
Sociodemographic characteristics
Age, mean (SD), y 73.6 (6.0) 73.7 (6.0) 73.4(5.8) 73.8(6.1)
Age 275y 328 (41.0) 109 (41.0) 106 (40.0) 113 (42.0)
Sex
Female® 496 (62.0) 168 (63.2) 165 (61.3) 165 (61.3)
Male 304 (38.0) 99 (37.2) 100 (37.7) 105 (39.0)
Race and ethnicity
Asian 42 (5.3) 14 (5.3) 15 (5.8) 13 (4.9)
Black 132 (16.7) 40 (15.2) 51(19.7) 41(15.4)
Hispanic 86 (10.9) 24(9.1) 34(13.1) 28(10.5)
White 510 (64.6) 179 (67.8) 151 (58.3) 180 (67.7)
Other® 19 (2.4) 7(2.7) 8(3.1) 4(1.5)
Educational level
<High school 107 (13.4) 33(12.4) 36 (13.6) 38 (14.2)
Some college or vocational school 442 (55.4) 147 (55.3) 154 (58.3) 141 (52.6)
College graduate or higher degree 249 (31.2) 86 (32.3) 74 (28.0) 89 (33.2)
Married or domestic-partnered 455 (57.6) 156 (59.3) 147 (56.1) 152 (57.4)
Annual family income <$50 000 223 (34.7) 77 (36.3) 79 (36.1) 67 (31.6)
Pain-related characteristics
High-impact chronic pain 375 (47.2) 112 (42.3) 125 (47.4) 138 (51.9)
Received disability for pain 77 (9.8) 29(11.0) 24(9.2) 24(9.1)
Radicular symptoms (sciatica) 544 (68.6) 163 (61.7) 186 (71.3) 195 (72.8)
Multiple musculoskeletal pain conditions (per EHR) 687 (85.9) 224 (84.2) 220(83.0) 243 (90.3)
No. of musculoskeletal pain conditions (per EHR), mean (SD) 1.7 (1.1) 1.6(1.1) 1.7 (1.2) 1.7 (1.0)
Long-term opioid therapy for pain condition 24 (3.8) 14 (6.8) 7 (3.3) 3(1.4)
Other clinical characteristics
Medical morbidity (per Elixhauser Comorbidity Index [EHR], mean (SD) 2.5(2.0) 2.4(1.9) 2.6(2.1) 2.5(2.1)
Met frailty criteria 156 (20.3) 49(19.1) 58(22.8) 49 (19.2)
Depression diagnosis 119 (14.9) 40 (15.0) 42 (15.9) 37(13.8)
Anxiety diagnosis 127 (15.9) 46 (17.3) 35(13.2) 46 (17.1)
Baseline measures of the primary and secondary outcome scores
Back pain disability (RMDQ [modified]), mean (SD)¢ 13.2(5.5) 12.9(5.5) 13.5(5.4) 13.2 (5.5)
Characteristic pain intensity, mean (SD)® 5.8(2.0) 5.7 (1.9) 6.1(1.9) 5.8 (2.0)
Composite pain severity (PEG), mean (SD)* 5.6(2.2) 5.4(2.2) 5.7 (2.1) 5.6(2.2)
Physical functioning (PROMIS), mean (SD)° 38.2(6.6) 38.3(6.4) 38.2 (6.5) 38.1(6.8)
Baseline measures of other tertiary and ad hoc outcomes
Social functioning (PROMIS), mean (SD)¢ 45.5(8.3) 45.7 (8.2) 45.1(8.3) 45.6 (8.5)
Depressive threshold symptoms (PHQ-2 [>3])" 162 (20.8) 51(19.7) 62 (24.0) 49 (18.8)
Anxiety threshold symptoms (GAD-2 subscale of PHQ-4 [>3])' 173 (22.0) 53(20.2) 63 (24.2) 57 (21.7)

Abbreviations: EHR, electronic health record; GAD-2, General Anxiety Disorder 2-item scale; PEG, pain intensity, interference with enjoyment of life, and interference with general
activity; PHQ-2, Patient Health Questionnaire-2; PHQ-4, Personal Health Questionnaire-4; PROMIS, Patient-Reported Outcomes Measurement Information System; RMDQ,
Roland-Morris Disability Questionnaire.

2@ Data are presented as No. (%) of participants unless indicated otherwise. Some values may not sum to the total subsample owing to missing data.
® One person classified as female for stratification purposes self-identified as intersex.

€ Includes American Indian or Alaska Native, Native Hawaiian or Other Pacific Islander, and multiracial.

9 Scores range from O to 24, with higher scores indicating greater functional limitation during the past week due to low back pain.

€ A single-item numerical rating scale ranging from O to 10 in the past week, in which 10 is the worst pain.

f Scores range from O to 10 for each of the 3 areas (pain intensity, interference with enjoyment of life, and interference with general activity), with higher scores indicating
worse impact.

8 Subscales include physical functioning (T score ranging from 21to 59) and social functioning (T score ranging from 27.5 to 64.2), with higher scores representing higher
functioning (scores <40 indicate moderate impairment).

N Scores range from O to 6, with higher scores indicating greater severity.

I Scores range from O to 6, with higher scores indicating greater severity.
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Among the total participants, 328 (41.0%) were aged 75 years or older, and most were women (495
[61.9%]). In terms of self-identified race and ethnicity, 42 participants (5.3%) were Asian, 132 (16.7%)
were Black, 86 (10.9%) were Hispanic, 510 (64.6%) were White, and 19 (2.4%) were of other race or
ethnicity (of whom 3 [0.4%] were American Indian or Alaska Native, 3 [0.4%] were Native Hawaiian
or Other Pacific Islander, and 13 [1.6%] were multiracial). Nearly half of the participants (375 [47.2%])
met criteria for high-impact chronic pain, with most (544 [68.6%)]) reporting radicular symptoms
(sciatica). For 687 participants (85.9%), CLBP was 1of multiple musculoskeletal pain conditions, with
amean (SD) 1.7 (1.1) of other pain conditions per participant. The baseline mean (SD) RMDQ (13.2
[5.5]). PEG (5.6 [2.2]). and PROMIS physical functioning (T score, 38.2 [6.6]) scores indicate
moderate levels of severity. Finally, less than 5% of participants (24 [3.8%)]) received long-

term opioids.

Primary and Secondary Pain-Related Outcomes
At the 6-month primary time point, there were significantly larger reductions in RMDQ scores in both
acupuncture groups compared with usual care (SA vs UMC: AMD, -1.0 [95% Cl, -1.9 to -0.1] and SMD,
-0.21; EAvs UMC: AMD, -1.5[95% Cl, -2.5to0 -0.6] and SMD, -0.32), but SA and EA did not differ sig-
nificantly (AMD, -0.5 [95% Cl, -1.5 to 0.5] and SMD, -0.11) (Table 2). Findings were similar at 12
months. When comparing the acupuncture-combined group with the UMC group, there were statisti-
cally significant differences at 3 months (AMD, -1.4 [95% Cl, -2.1to -0.7] and SMD, -0.32), 6 months
(AMD, -1.3[95% Cl, -2.0 to -0.5] and SMD, -0.27), and 12 months (AMD, -1.4 [95% CI, -2.2 to -0.6]
and SMD, -0.27) (Figure 2). Results were consistent across missing data sensitivity analyses
(Supplement 3 eAppendix 2 including eTables 10-14 and eAppendix 3 eTable 17). There were no statisti-
cally significant moderators of the 6-month effect between acupuncture groups and UMC alone
(eTables 15 and 16 in eAppendix 3 in Supplement 3). Results were consistent across missing data sensi-
tivity analyses (eTables 10-13 in eAppendix 2 and eTables 14 and 17 in eAppendix 3 in Supplement 3).
While patterns were similar across secondary pain-related outcomes, both also showed a
relative benefit of EA over SA at the 6-month primary time point (PEG AMD, -0.5 [95% Cl, -0.9 to
-0.1] and PEG-derived pain intensity rating AMD, -0.5 [95% Cl, -0.8 to -0.1]). PGIC for pain showed
similar benefit for EA over SA at the 6-month primary time point (AMD, 0.6 [95% Cl, 0.3-0.9]). For
clinically meaningful improvement analyses of pain-related disability measured by the RMDQ
(Table 3), the adjusted percentage at 6 months was greater for SA (39.1% [95% Cl, 33.1%-46.1%]; RR,
1.33[95% Cl, 1.04-1.70]) and EA (43.8% [95% Cl, 38.0%-50.4%]: RR, 1.49 [95% Cl, 1.19-1.86) than
for UMC (29.4% [95% Cl, 24.3%-35.5%)]); this persisted at 12 months.

Other Secondary and Tertiary Outcomes

There were few significant differences in other outcomes among SA, EA, and UMC (Table 3). The
acupuncture-combined group had significantly more improvement in physical and social-role
functioning than the UMC group at 3 months. Patients reported significant reductions in anxiety
symptoms in both acupuncture groups relative to usual care at 6 months and 12 months; the 2
acupuncture groups did not differ from one another.

Adverse Events

Rates for serious adverse events were similar across all study groups (hospitalizations: 25 [9.4%] in
SA, 23[8.6%]in EA, and 18 [6.8%] in UMC; deaths: <5, with O identified as related or possibly related
to the intervention). Only 1(<1%) hospitalization serious adverse event (lower extremity cellulitis)
was adjudicated as possibly related to the study intervention, which was treated successfully with
intravenous antibiotics. Potentially treatment-related nonserious adverse events were reported only
in the acupuncture groups. There were 71 minor adverse events reported among 52 of the 534
acupuncture-allocated participants (9.7%) with most related (29 [40.8%]) or possibly related (21
[29.6%]) to the intervention. The most common treatment-related adverse events were pain or
discomfort at needling sites.
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Discussion

This randomized clinical trial found that among older adults with CLBP, acupuncture needling plus
UMC, compared with UMC alone, resulted in greater improvement in CLBP-related dysfunction at 6
months’ follow-up (primary time point) with the modest benefit largely sustained at 12 months. While
a 2-point RMDQ difference was used to determine sample-size power, 30% or more improvement
from baseline was used as the threshold for clinically meaningful improvement.*? Our resulting 1.0-
to 1.5-point RMDQ difference is clinically important, congruent with or larger than effects reported
for other pain-related treatments,>>>® and shows more sustained benefit and substantially lower
adverse effects than found for pharmacotherapy, the most prevalent pain-management strategy for
older adults with CLBP.”7913

There were no statistically significant differences in the primary outcome between SA and EA
groups. Similar findings were observed with other pain outcomes (PEG [pain intensity] and PGIC) and
for those meeting clinically meaningful improvement thresholds for these outcomes. With the
exception of a reduction in anxiety symptoms, other secondary outcomes (social and physical
functioning and depression) did not suggest an advantage for acupuncture over UMC. Other notable
findings include a high level of adherence to acupuncture, with more than 80% reaching critical dose
(=8 sessions) for the SA phase. That we were readily able to enroll a large sample of older adults for
in-person treatment despite heightened risks for this population due to the COVID-19 pandemic
during the study period further suggests treatment interest and acceptability.

Several factors beyond the magnitude of group differences should be considered when
interpreting the clinical importance of these findings. The pattern and magnitude of benefit in this
study were comparable with previous acupuncture trials and other evidence-based treatments
recommended for CLBP.22°556 |mportantly, minor and serious adverse event rates were low; rates
and types of adverse events were similar to acupuncture studies among general adult populations.?”
As acupuncture has been found to be more effective and safer than medications for LBP,"” and,
given relatively high rates and potential adverse consequences of polypharmacy among older
adults,"" acupuncture may become an important first-line treatment for CLBP in this population.

Strengths and Limitations

This study’s strengths include a large and geographic diverse sample recruited from multiple health
care settings in which racial and ethnic diversity aligned with recent US census estimates, suggesting
generalizability of the findings.>® Furthermore, the more than 50 licensed acupuncturists who
provided the intervention were drawn from those practicing independently in community settings,
enhancing the pragmatic nature of the trial. Flexibility for tailoring the needling protocol to individual

Figure 2. Functional Disability: Acupuncture vs Usual Medical Care (UMC)

14+

134

124

UMC group

114

RMDQ, adjusted mean score

104
SA and EA groups

9 T T T T 1
0 3 6 9 12

Time since randomization, mo

At 3 months, the adjusted mean difference (AMD) was
-14 (95% Cl, -2.1t0 -0.7); the standardized mean
difference (SMD) was -0.32. At 6 months, the AMD
was -1.3 (95% Cl, -2.0 to -0.5); the SMD was -0.27. At
12 months, the AMD was -1.4 (95% Cl, -2.2 to -0.6);
the SMD was -0.27. EA indicates standard plus
enhanced acupuncture; RMDQ, Roland-Morris
Disability Questionnaire; and SA, standard
acupuncture.
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patient needs also better reflects services in routine clinical care settings than a more rigid needling

protocol would.3®

This study also has limitations. As a pragmatic comparative-effectiveness randomized clinical

trial, we used a usual-care comparator, as it was most pertinent to evaluate the added benefit of

acupuncture in routine clinical care settings

59-62

and purposely focused on patient self-reported pain

and pain-related interference as commonly used metrics in frontline clinical care. We did not use a

sham control, as it would not have been appropriate to evaluate our central study question on the

potential benefit of acupuncture over the availability of usual pain-related medical care services and

because of concerns that using sham comparators may underestimate the actual clinical benefit of

acupuncture.>>®3 Yet, such an approach did not allow us to tease out the effect of attention or other

nonspecific effects on the outcomes nor the subjectivity of patient self-report on the results. Other

limitations included our inability to evaluate the treatment impact on medication changes due to

limited availability of medication-dispensing data in 2 of our clinical settings. Furthermore, while we

attempted to correct for potential missing-outcome bias with imputation and nonresponse
weighting, potential bias may remain, especially given the differential loss to follow-up by groups.
Because of the large number of comparisons, significant findings for secondary outcomes should be

interpreted cautiously.

Table 3. Adjusted Percentages of Outcomes by Group and Adjusted Relative Risk Pairwise Comparisons Between Groups for All Binary Secondary Outcomes

Adjusted % (95% Cl)

Adjusted relative risk (95% Cl)

Omnibus
Outcome umMc SA EA P value® SA vs UMC EA vs UMC EAvs SA
RMDQ, 30% reduction from baseline®
3 mo 29.9 (24.9-36.0) 42.0 (38.0-46.4) 42.0(38.0-46.4) <.001 1.40 (1.15-1.72) NA NA
6 mo 29.4 (24.3-35.5) 39.1(33.1-46.1) 43.8 (38.0-50.4) .002 1.33(1.04-1.70) 1.49 (1.19-1.86) 1.12 (0.88-1.43)
12 mo 28.4(23.4-34.4) 37.7 (33.6-42.3) 43.8(39.0-49.2) <.001 1.33(1.06-1.66) 1.54(1.25-1.91) 1.16 (0.98-1.37)
PEG, 30% reduction from baseline
3 mo 23.3(18.7-29.1) 41.1(37.6-44.9) 41.1(37.6-44.9) <.001 1.76 (1.39-2.24) NA NA
6 mo 29.4 (24.4-35.5) 35.0(30.5-40.2) 40.5 (35.6-46.1) .02 1.19 (0.94-1.50) 1.38(1.10-1.73) 1.16 (0.94-1.42)
12 mo 29.5(24.5-35.5) 35.9(31.3-41.0) 35.8(30.4-42.2) .18 1.22 (0.97-1.52) 1.21(0.95-1.55) 1.00 (0.80-1.25)
Pain intensity, 30% reduction from baseline
3 mo 22.3(17.6-28.1) 43.3(39.3-47.7) 43.3(39.3-47.7) <.001 1.95 (1.52-2.49) NA NA
6 mo 24.2 (19.4-30.2) 34.8 (28.7-42.2) 41.3 (35.5-48.0) <.001 1.44 (1.07-1.93) 1.71(1.31-2.22) 1.19 (0.90-1.56)
12 mo 27.8(22.8-33.9) 35.0(30.0-40.8) 35.6(30.2-41.9) .10 1.26 (0.98-1.61) 1.28 (1.00-1.64) 1.02 (0.80-1.29)
Patient global impression of change in pain, much or moderately better
3 mo 18.5 (14.0-24.3) 50.2 (45.0-56.0) 50.2 (45.0-56.0) <.001 2.72 (2.04-3.64) NA NA
6 mo 19.5 (15.0-25.4) 37.5(32.6-43.2) 54.5(48.0-61.9) <.001 1.92 (1.43-2.59) 2.80(2.10-3.73) 1.45(1.22-1.74)
12 mo 24.2(19.2-30.3) 35.6 (30.9-41.0) 43.3(38.0-49.3) <.001 1.47 (1.13-1.92) 1.79 (1.39-2.32) 1.22 (0.99-1.50)
Patient global impression of change in general, much or moderately better
3 mo 17.8(13.6-23.5) 49.8 (44.4-55.9) 49.8 (44.4-55.9) <.001 2.79(2.08-3.75) NA NA
6 mo 22.6(17.9-28.7) 36.3 (32.6-40.4) 51.8 (46.3-57.8) <.001 1.60 (1.24-2.07) 2.29(1.77-2.95) 1.43 (1.23-1.65)
12 mo 24.6 (19.8-30.5) 36.4 (31.3-42.4) 39.9(33.7-47.2) .002 1.48 (1.13-1.94) 1.62(1.24-2.13) 1.10(0.87-1.38)
PHQ-2 score 23
3 mo 11.8(9.0-15.4) 8.6 (6.6-11.3) 8.6(6.6-11.3) .048 0.73 (0.53-1.00) NA NA
6 mo 12.8(10.0-16.4) 8.5(6.8-10.8) 7.9 (5.7-10.8) .02 0.67 (0.49-0.92) 0.61 (0.42-0.89) 0.92 (0.65-1.29)
12 mo 8.8(6.4-12.1) 7.0(5.4-9.1) 7.8(5.5-11.2) A7 0.79 (0.54-1.15) 0.88 (0.55-1.42) 1.12(0.72-1.75)
GAD-2 score 23
3 mo 15.8(12.4-20.1) 12.2(10.1-14.7) 12.2(10.1-14.7) .06 0.77 (0.59-1.02) NA NA
6 mo 17.4 (13.7-22.2) 10.7 (8.3-13.8) 10.9 (8.5-14.1) .003 0.61 (0.44-0.86) 0.63 (0.45-0.87) 1.02 (0.71-1.48)
12 mo 16.2 (12.5-20.9) 9.5(7.5-12.1) 9.4 (6.9-12.9) .006 0.59 (0.42-0.82) 0.58(0.39-0.87) 0.99 (0.74-1.33)

Abbreviations: EA, enhanced acupuncture; GAD-2, General Anxiety Disorder 2-item scale; NA, not applicable; PEG, pain intensity, interference with enjoyment of life, and interference
with general activity; PHQ-2, Patient Health Questionnaire-2; RMDQ, Roland-Morris Disability Questionnaire; SA, standard acupuncture; UMC, usual medical care.

2 To account for multiple comparisons, pairwise inference was only performed if the omnibus P value was significant.

b The unadjusted percentage of participants with 30% improvement in RMDQ is presented in eTable 17 in eAppendix 3 in Supplement 3.
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Finally, although our favorable findings support the case for enabling broad availability of
acupuncture for first-line treatment of CLBP in older adults, licensed acupuncturists, who provide the
majority of US acupuncture services, are currently restricted from billing Medicare without a
supervising Medicare-approved clinician.3”¢* Reducing such barriers could vastly improve access to
acupuncture for older adults with CLBP.

Conclusions

In this randomized clinical trial of older adults with CLBP, acupuncture needling provided greater
improvements in CLBP-related dysfunction at a 6-month and 12-month follow-up compared with
UMC alone with the advantage of a low-risk profile. These findings support acupuncture needling as
an effective and safe treatment option for older adults with CLBP.
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