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Abstract
Background: Low back pain (LBP) is the leading cause of disability globally and contributes substantially to healthcare costs 
and lost productivity. Physical activity (PA) is recommended for managing LBP, nevertheless, many individuals with LBP 
remain insufficiently physically active, and strategies to support behavior change are needed. Motivational interviewing (MI) 
may support behavior change by enhancing intrinsic motivation and self-efficacy.

Purpose: To synthesize evidence on the effects of MI interventions targeting PA behavior in adults with LBP.

Methods: Six databases (MEDLINE, Embase, CINAHL, Web of Science, CENTRAL, PsycINFO) and clinical trial registries were 
searched from inception to February 2026. Eligible trials evaluated MI-based interventions targeting PA in adults with acute, 
subacute, or chronic LBP. Random-effects meta-analyses were conducted to calculate standardized mean differences (SMD; 
Hedges’ g) and 95% confidence intervals (CI). The primary outcome was change in PA; secondary outcomes included pain and 
disability-related outcomes. Risk of bias was assessed using the Cochrane tool, and certainty of evidence was evaluated 
using GRADE.

Results: Motivational interviewing-based interventions were associated with a statistically significant increase in PA com-
pared with control conditions (SMD: 0.57; 95% CI, 0.10-1.03; P = .02), representing a moderate effect. No statistically signifi-
cant effects were observed for pain (SMD: 0.04; 95% CI, −0.27 to 0.36; P = .76) or disability (SMD: 0.08; 95% CI, −0.25 to 0.40; 
P = .60). Certainty of evidence was low for PA and very low for pain and disability outcomes.

Conclusions: Motivational interviewing interventions were associated with increased PA in adults with LBP but did not demon-
strate significant effects on pain or disability. MI may serve as a client-centered support strategy within broader rehabilitation 
models. Further high-quality trials with fidelity assessment and longer follow-up are warranted.

Key words: low back pain; exercise; motivation; behavior change.

Lay Summary
Low back pain is one of the most common health problems worldwide, and staying physically active is an important part of man-
aging it. However, many people struggle to stay active because of fear of pain, low confidence, or uncertainty about what is safe. 
This review examined whether structured, supportive conversations that help people build confidence and strengthen their own 
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motivation can increase physical activity in people with low back pain. Across eight clinical trials, people who received this 
approach were more physically active than those receiving usual care or simple advice alone. While becoming more active did 
not consistently reduce pain or disability in these studies, physical activity remains an important part of long-term 
self-management. These findings suggest that motivation-focused support can help people take meaningful steps toward a 
more active lifestyle and may work best when combined with treatments that directly address pain and physical function.

Introduction
Low back pain (LBP) is the leading cause of years lived with disa-
bility worldwide, affecting more than 570 million people at any 
one time and contributing substantially to healthcare costs and 
lost productivity.1,2 Most of the societal burden arises from individ-
uals experiencing chronic or recurrent symptoms, for whom 
recovery is often slow, incomplete, and associated with persistent 
functional limitations.3–5 Despite significant research investment, 
uncertainty remains about how best to support individuals with 
ongoing LBP in maintaining health and function over the 
long term.5

Physical activity (PA) is a key target in managing LBP, particu-
larly chronic presentations, where consistent movement is associ-
ated with improved function, reduced recurrence risk, and 
broader health benefits.6 A recent critical narrative review found 
that a range of approaches, including general exercise and multi-
disciplinary interventions can lower pain and work disability in 
chronic LBP.7 Evidence for PA in acute (under 6 weeks) and suba-
cute (6 to 12 weeks) LBP remains limited, and the optimal type, 
intensity, and mode of delivery remain unclear. Despite the bene-
fits, PA engagement remains low among people with LBP, with 
many not meeting recommended levels of at least 150 minutes of 
moderate-intensity aerobic activity per week plus 2 sessions of 
strength-based exercise.6 Barriers to activity are numerous, and 
participants often report a combination of low confidence, incon-
sistent messaging from health professionals, uncertainty about 
appropriate activity, limited knowledge regarding safe move-
ment, fear of symptom exacerbation, and difficulties adopting 
and sustaining self-directed behavior change.8–10 Addressing these 
challenges requires behavior change approaches that are flexible, 
patient-centered, and responsive to individual needs.

Motivational interviewing (MI) is a collaborative counseling 
approach that aims to strengthen an individual’s intrinsic moti-
vation and readiness for change.11 A typical MI session involves a 
structured yet flexible client-centered conversation about change 
guided by open-ended questions, affirmations, reflective listen-
ing and summaries, with the clinician seeking to elicit “change 
talk” and support autonomy through the processes of engaging, 
focusing, evoking, and planning.11–13 It has demonstrated effec-
tiveness across a range of health behaviors, including PA,13–16 
smoking cessation,17,18 and dietary change.19 A previous review of 
MI in people with chronic LBP evaluated its use when combined 
with structured exercise, focusing primarily on symptom out-
comes such as pain intensity.20 That review found that MI in addi-
tion to exercise did not result in significant changes in pain, 
disability or physical function, potentially because the primary 
mechanism of MI (supporting self-directed behavior change) was 
not aligned with the outcomes assessed.20 More broadly, 
meta-analyses examining MI across chronic health conditions 
have reported small but positive effects on PA,15 while reviews in 
musculoskeletal pain populations have focused primarily on 
symptom-related outcomes rather than behavioral change.20,21 

These findings highlight both the potential and the uncertainty 
surrounding MI in LBP contexts.

To our knowledge, no prior review has specifically synthesized 
evidence on MI interventions targeting PA behavior in adults with 
LBP. This review addresses that gap by focusing specifically on 
studies that used MI interventions to increase PA, regardless of 
whether it was delivered as a stand-alone strategy or part of a 
broader intervention. Variability in delivery mode, provider disci-
pline, and comparator type may also influence intervention effec-
tiveness and warrant examination. By selecting studies where PA 
was the primary behavioral target, we aimed to directly assess the 
effectiveness of MI when used as a behavior change tool. While MI 
originated as a counseling approach centered on practitioner 
empathy and client autonomy, more recent theoretical work has 
aligned MI with self-determination theory (SDT), which posits that 
fostering intrinsic motivation through autonomy-supportive 
interactions can support sustained behavior change.22 This theo-
retical framing strengthens the rationale for using MI in the con-
text of LBP, where ambivalence about PA engagement and 
fear-avoidance behaviors are common.

Although MI primarily targets cognitive and behavioral pro-
cesses rather than symptom mechanisms directly, PA is a core 
component of guideline-based management for LBP.23 If MI suc-
cessfully increases PA, it is clinically important to examine whether 
such behavioral change translates into improvements in pain and 
disability outcomes. Evaluating this potential pathway clarifies 
whether behavior change alone is sufficient to influence 
symptom-related outcomes or whether integration with pain- 
specific strategies is required.

Therefore, the research questions for this systematic review  
were:

1.	 What is the effect of MI interventions on PA engagement in 
adults with LBP?

2.	 What are the effects of MI interventions on pain and disability 
in this population?

Methods
This systematic review and meta-analysis were conducted and 
reported according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) (Supplementary Material 
S1).24 This review was prospectively registered with PROSPERO 
(registration ID: CRD42024585036).

Search strategy
Eligible studies were identified from database inception to June 
2025 via systematic searches in MEDLINE, Embase, CINAHL, Web 
of Science, PsycINFO and The Cochrane Central Register of 
Controlled Trials (CENTRAL) electronic databases. Database- 
specific search strategies were developed with the guidance of 
professional clinical librarians. Search terms included words 
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relating to MI, LBP, PA, pain, and disability (see Supplementary 
Material S2 for the search strategy). Manual searches of relevant 
systematic reviews and reference lists were conducted. Although 
the PROSPERO protocol listed PubMed, MEDLINE was searched 
directly as planned. This reflects a typographical error in the 
PROSPERO registration rather than a deviation from the intended 
search strategy. Scopus, which was originally specified in the pro-
tocol, was not searched due to overlap with other databases. This 
represents a minor deviation from the protocol.

Study selection criteria
We included randomized controlled trials involving adults aged 
18 years or older with acute LBP (under 6 weeks), subacute LBP (6 
to 12 weeks), or chronic LBP (more than 12 weeks). Eligible studies 
evaluated interventions that used MI as a central strategy to pro-
mote PA. Motivational interviewing could be delivered in person, 
by telephone, or through telehealth, either as a stand-alone inter-
vention or as part of a multicomponent program. Interventions 
were required to include at least one session delivered in a one-to-
one format. Control groups included usual care, standard PA 
advice, or other behavior change interventions not based on MI.

Studies were required to report PA as a primary or secondary 
outcome, measured using either objective methods (such as 
accelerometry or pedometers) or subjective methods (such as 
self-report questionnaires). Secondary outcomes included pain 
and disability; these secondary outcomes were included to evalu-
ate whether behavioral changes in PA translated into clinically 
meaningful endpoints in LBP populations. Studies published as 
conference abstracts only, pilot or feasibility trials without suffi-
cient outcome data, and studies not published in English were 
excluded.

Screening and data extraction
Five reviewers (S.B., A.D., T.B., L.R., G.B.) screened the titles and 
abstracts using Covidence (Covidence Systematic Review 
Software, Veritas Health Innovation, Melbourne, Australia). Each 
study was independently assessed by 2 reviewers against 
pre-specified eligibility criteria. Discrepancies at the title and 
abstract stage were resolved through discussion; where consen-
sus was not achieved, a third reviewer adjudicated.

Full-text articles of potentially relevant studies were retrieved 
and independently assessed against pre-specified eligibility crite-
ria by 2 reviewers. Disagreements were resolved through discus-
sion or consultation with a third reviewer. Reasons for exclusion at 
the full-text stage were recorded and are reported in the PRISMA 
flow diagram.

Two reviewers (S.B. and one of A.D., T.B., L.R., G.B.) inde-
pendently extracted data using a structured extraction form 
developed by the review team and pilot-tested prior to use to 
ensure consistency between reviewers. Extracted data included 
study design, setting, sample size, participant characteristics, 
intervention details (including delivery format, frequency, dura-
tion, provider background, and fidelity strategies), comparator 
characteristics, and outcome measures (definitions, measure-
ment tools, time points).

Fidelity strategies were defined as evidence-based procedures 
used to monitor or enhance adherence to MI principles and delivery 
quality to increase the probability that the intervention was 

delivered as intended. Examples included formal training programs, 
structured supervision or feedback processes, audio-recording 
review, and use of validated coding tools such as the Motivational 
Interviewing Treatment Integrity (MITI) scale.25 The MITI assesses 
both technical components (eg, elicitation of change talk) and rela-
tional components (eg, empathy and partnership) of MI delivery. 
Fidelity data were extracted descriptively from included studies 
where such data were reported.

For continuous outcomes, we extracted post-intervention 
means and standard deviations. Where standard deviations were 
not reported, they were estimated from alternative measures of 
dispersion (eg, standard errors, confidence intervals, or P-value) 
following procedures outlined in the Cochrane Handbook for 
Systematic Reviews of Interventions.26 When data were reported 
as medians with interquartile ranges, means and standard 
deviations were approximated using the method proposed by 
Hozo et al.27

Risk of bias
The risk of bias for each included study was independently 
assessed by 3 reviewers (S.B. and one of A.D., T.B., G.B.) using the 
Cochrane Risk of Bias tool.28 Each domain was rated as having a 
“low,” “high,” or “unclear” risk of bias, with disagreements 
resolved through discussion or consultation with a third reviewer, 
if necessary. For sensitivity analyses, studies were classified as 
overall high risk of bias if one or more domains were rated as high 
risk. Detailed domain-level risk-of-bias assessments for each 
study are provided in Supplementary Material S3.

Certainty of evidence
To evaluate the overall certainty of evidence across outcomes, 
the Grading of Recommendations, Assessment, Development 
and Evaluation (GRADE) framework was applied using GRADEpro 
Guideline Development Tool29 (GRADEpro GDT, McMaster 
University, United States, version 3.6). The quality of evidence 
for each meta-analyzed outcome was initially rated as high and 
downgraded based on predefined criteria, including risk of bias, 
inconsistency, indirectness, imprecision, and potential for pub-
lication bias. Downgrading decisions were made independently 
by 2 reviewers and resolved through consensus where required. 
Certainty ratings are reported using standard GRADE terminol-
ogy to reflect confidence in the body of evidence, consistent 
with GRADE guidance on formulating informative statements 
that combine effect size and certainty.30

Statistical analysis
All analyses were conducted using end-point data, with means 
and standard deviations extracted from each study’s 
post-intervention time point. Standardized mean differences 
were calculated using Hedges’ g (a small-sample corrected stand-
ardized mean difference), as implemented in Review Manager 
(RevMan), to account for varied measurement tools across studies.

Random-effects models were used to account for anticipated 
clinical and methodological heterogeneity across interventions, 
LBP duration (acute, subacute, chronic), and delivery contexts. 
Statistical heterogeneity was evaluated using the chi-squared (χ2) 
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test and quantified using the I2 statistic, with values of 25%, 50%, 
and 75% representing low, moderate, and high heterogeneity, 
respectively. The magnitude of pooled Hedges’ g values was inter-
preted using conventional thresholds for standardized mean dif-
ferences (0.2 small, 0.5 moderate, 0.8 large).31

Pre-specified subgroup analyses were conducted to explore 
potential sources of heterogeneity. Subgroup analyses were per-
formed using stratified random-effects models within RevMan. 
Statistical tests for subgroup differences were used to examine 
whether pooled effects differed between categories. These analy-
ses were exploratory and were not conducted as formal meta- 
regression tests of moderation.

Subgroup analyses were conducted based on pre-specified char-
acteristics: LBP duration (acute/subacute vs chronic), intervention 
delivery mode (face-to-face vs remote), comparator type (usual 
care vs active treatment), intervention dose (≤3 sessions vs ≥4 ses-
sions), and professional delivering the intervention (physiothera-
pist vs other health professional). One additional subgroup was 
conducted for PA outcomes measured using objective devices only.

Sensitivity analyses were conducted by excluding studies rated 
as having a high risk of bias to assess the robustness of pooled 
estimates. Publication bias was assessed for the primary outcome 

through visual inspection of funnel plots. Formal statistical tests 
for funnel plot asymmetry (eg, Egger’s regression) were not per-
formed due to the small number of included studies (<10), con-
sistent with methodological guidance.26 All statistical analyses 
were conducted using RevMan.

Planned analysis by intervention duration (short-term vs 
long-term) was not conducted due to poor reporting in the 
included studies. Two additional outcomes (quality of life and 
adherence to PA recommendations) were specified in the protocol 
but were reported too infrequently and inconsistently to allow 
meaningful synthesis. This represents a deviation from the proto-
col, justified by insufficient available data.

Results
Study selection
Following de-duplication, 2244 studies were screened. The 
PRISMA diagram illustrating the screening process is shown in 
Figure 1. Eight full-text articles fulfilled the inclusion criteria and 
were included in the quantitative synthesis.32–39 (Table  1). See 
Supplementary Material S4 for a summary of the excluded papers.

Figure 1  PRISMA flow diagram.
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The included studies were conducted across 6 countries, with 
the largest representation from Australia (n =  3),32,34,35 followed by 
individual studies from Israel,33 Germany,36 Japan,37 Portugal,39 and 
Canada38 (n =  1 each). Participants were primarily adults with LBP 
recruited from outpatient physiotherapy departments in hospital 
settings,32,34,35,38,39 with 1 study that included individuals recruited 
from the general community33 and 1 involving a workplace popula-
tion comprising full-time Japanese office workers and mechanics.37

Study characteristics
All included studies involved behavioral interventions incorporat-
ing MI with the aim of increasing PA in individuals with LBP. 
Interventions were delivered across a variety of formats, including 
face-to-face, telephone, and app-based modalities. Common fea-
tures included individualized delivery, flexible session structures, 
and integration into physiotherapy consultations.

Several studies employed digital supports such as smartphone 
apps or activity trackers to reinforce behavior change outside of 
formal sessions.32,34 For example, 1 study combined MI with a 
mobile app (MiMate) featuring interactive modules, diaries, and a 
flare-up support tool alongside physiotherapy.34 Amorim et  al.32 
used a web-based platform (IMPACT app) alongside coaching 
calls and weekly motivational messages to reinforce PA goals.

The MI techniques described across studies focused on increas-
ing intrinsic motivation, building autonomy, and supporting 
self-efficacy to promote behavior change. Common components 
included goal setting,32–34 eliciting change talk through structured 
questions or app modules,32,34 and stage-matched counseling 
based on the transtheoretical model.33 Other studies emphasized 
enhancing PA self-efficacy and behavioral readiness.33,38,39 Notably, 
few studies explicitly described the relational components of MI, 
such as the MI spirit (comprising collaboration, acceptance, com-
passion and evocation). While OARS (open questions, affirma-
tions, reflective listening, and summaries) were mentioned, the 
omission of relational strategies may represent a limitation in 
both intervention delivery and reporting.

Where reported, training in MI ranged from structured short 
courses32,34 to multi-day workshops with supervision.33,37 Training 
content typically covered MI principles, communication tech-
niques, behavior change theory (eg, transtheoretical model), and 
skills for embedding MI within physiotherapy practice. Not all 
studies reported the training received by intervention providers.38

Fidelity of MI delivery was variably reported, with most studies 
providing limited or no detail on fidelity monitoring procedures. 
Only 1 study undertook a comprehensive fidelity assessment, 
using both provider-rated (MITI 4.2.1) and patient-reported (Client 
Evaluation of Motivational Interviewing, CEMI) tools to evaluate 
adherence to MI principles.34 One additional study recorded fidel-
ity through documentation of patients’ stage of change at base-
line and discharge,33 although this provides only indirect evidence 
of MI delivery quality. The remaining studies either did not report 
fidelity procedures or did not indicate that fidelity assessments 
were conducted.

Risk of bias
The risk of bias assessment for each included study is summa-
rized in Figure  2. As is common in trials evaluating behavior 

change interventions, blinding of participants and personnel was 
difficult. Consequently, 4 studies (50%) were judged to have a 
high risk of bias due to the lack of blinding. Three studies did not 
provide sufficient detail on blinding of outcome assessors and 
were rated as unclear. All studies demonstrated a low risk of bias 
for selective reporting, allocation concealment, and other sources 
of bias.

GRADE assessment
The overall certainty of evidence for the effectiveness of MI inter-
ventions for changes in PA, pain and disability-related outcomes 
is presented in Table 2.

Effects of MI interventions on 
changes in PA
All 8 included studies provided data on changes in PA for the  
intervention and control groups at the post-intervention follow-up 
and were included in the meta-analysis. The meta-analysis for MI 
versus standard care for change in PA demonstrated a significant 
effect in favor of MI (SMD: 0.57; 95% CI, 0.10-1.03, P = .02; Figure 3). 
Statistical heterogeneity was substantial (I2 = 86%), indicating 
variability in effect estimates across studies. Visual inspection  

Figure 2  Risk of bias of included studies.
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of the funnel plot for PA did not suggest marked asymmetry 
(Supplementary Materials S13-S15); however, interpretation is 
limited by the small number of included studies (n = 8). Overall, 
the evidence suggests MI results in an increase in overall PA for 
people with LBP.

Effects of MI interventions on 
changes in pain
All 8 included studies provided data on changes in pain and were 
included in the meta-analysis. Motivational interviewing was not 
associated with a statistically significant effect on pain (SMD: 0.04; 
95% CI, −0.27 to 0.36, P = .76; Figure 4). Statistical heterogeneity 
was moderate to substantial (I2 = 64%). Overall, the evidence is 
very uncertain about the effect of MI on pain for people with LBP.

Effects of MI interventions on changes in 
disability-related outcomes
All 8 included studies provided data on changes in disability- 
related outcomes and were included in the meta-analysis. MI was 
not associated with a statistically significant effect on disability 
(SMD: 0.08; 95% CI, −0.25 to 0.40, P = .60; Figure 5). Statistical het-
erogeneity was moderate to substantial (I2 = 66%). Overall, the 
evidence is very uncertain about the effect of MI on disability- 
related outcomes for people with LBP.

Subgroup and sensitivity analyses
Pre-specified subgroup analyses for PA outcomes are summa-
rized in Table 3. Forest plots for subgroup and sensitivity analyses 
are presented in Supplementary Materials S5-S12. Comparator 
type and provider discipline demonstrated statistically signifi-
cant subgroup differences. MI showed a significant effect  
when compared with active treatment and when delivered by 

physiotherapists. Tests for subgroup differences were significant 
for comparator type (χ2 = 8.24, P = .004) and provider discipline  
(χ2 = 8.24, P = .004).

No statistically significant subgroup differences were observed 
for delivery mode, pain duration, session number, or PA measure-
ment method (device vs self-report). Subgroup analyses were 
exploratory and based on small numbers of studies per category; 
findings should therefore be interpreted cautiously.

Sensitivity analyses excluding studies classified as high risk of 
bias (excluding performance bias alone) yielded a larger but non-
significant pooled estimate for PA (SMD 0.83; 95% CI, −0.20 to 
1.85). Effects for pain (SMD 0.20; 95% CI, −0.57 to 0.95) and disabil-
ity (SMD 0.09; 95% CI, −0.64 to 0.81) remained nonsignificant. The 
direction of effect was consistent with the primary analysis, 
although precision was reduced due to the smaller number of 
included studies.

Discussion
The results of this meta-analysis of 8 randomized controlled trials 
indicate that MI was associated with a moderate positive effect on 
PA in individuals with LBP. These positive findings are noteworthy, 
as even modest improvements in PA can lead to meaningful 
health benefits and improved musculoskeletal function.40 No sig-
nificant effects were observed for pain or disability-related out-
comes. The certainty of the evidence was rated as low for PA 
outcomes and very low for changes in pain and disability-related 
outcomes.

The pooled effect size for PA (SMD = 0.57) exceeds that reported 
in previous reviews incorporating MI to improve PA.15,20,41,42 
O’Halloran et  al.15 identified a smaller effect (SMD = 0.19) for MI 
across chronic health conditions, and a recent review found no 
effect of MI combined with exercise on physical function in people 
with chronic LBP (SMD = 0.00).20 The larger effect observed in our 
review may reflect our focus on studies in which PA was the pri-
mary behavioral target, rather than a secondary or intermediate 
outcome. It is also possible that adults with LBP represent a 

Table 2  Summary of findings table.

Outcome Anticipated absolute 
effectsa(95% CI)

No of 
participants 
(studies)

Certainty of the 
evidence (GRADE)

Informative statements

Physical activity SMD 0.57 higher  
[0.10 to 1.03]

1392 (8 RCTs) ⨁⨁◯◯
Lowb,c,d,e

The evidence suggests motivational interviewing 
results in an increase in overall physical activity 
for people with low back pain

Pain SMD 0.04 higher  
[−0.27 to 0.36]

1392 (8 RCTs) ⨁◯◯◯
Very lowb,c,d,e

The evidence is very uncertain about the effect of 
motivational interviewing on pain for people 
with low back pain

Disability-related 
outcomes

SMD 0.08 higher  
[−0.25 to 0.40]

1392 (8 RCTs) ⨁◯◯◯
Very lowb,c,d,e

The evidence is very uncertain about the effect 
of motivational interviewing on 
disability-related outcomes for people with low 
back pain

Abbreviations: RCT, randomized controlled trial; SMD, standardized mean difference.
aThe risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention 
(and its 95% CI).
bLow number of studies with high risk of bias.
cHigh heterogeneity.
dDifferences in population and outcome measures.
eWide confidence intervals.
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population particularly responsive to MI-based PA interventions. 
However, given the small number of included trials and substan-
tial heterogeneity, it is not possible to determine whether the 
observed effect size reflects population-specific responsiveness 
or methodological differences across reviews. This warrants fur-
ther investigation in larger, well-powered trials.

Including studies across the spectrum of LBP (acute to chronic) 
may also have contributed to variability in effect estimates. Subgroup 
analyses in our review showed similar, though not statistically signif-
icant, effects in both chronic (SMD = 0.64) and acute/subacute 
(SMD = 0.50) LBP groups, suggesting that MI may have relevance for 
improving PA across the spectrum of LBP presentations. However, 
statistical heterogeneity was substantial, and pooled estimates 
should therefore be interpreted cautiously. The consistent direction 
and relative magnitude of effect across subgroups support the 
potential clinical relevance of MI for increasing PA in this population.

A review of behavioral interventions incorporating MI reported 
an SMD of 0.45 for increases in total PA, corresponding to approx-
imately 1323 additional steps per day.41 Applying a similar 

approximation, the SMD of 0.57 in this review may correspond to 
approximately 1675 additional steps/day. Marshall et al.43 suggest 
that an increase of 1000 steps/day equates to about 10 minutes of 
moderate intensity activity, indicating that MI interventions could 
add approximately 17 minutes of moderate activity to daily rou-
tines. These extrapolations are illustrative only and should not be 
interpreted as direct estimates of behavioral change in this popu-
lation. Step count increases, especially in LBP populations may 
reflect light-intensity activity rather than moderate-to-vigorous 
PA. Only a small number of studies used objective monitoring 
devices, and in the subgroup analysis limited to these studies, the 
direction of effect remained positive but was not statistically sig-
nificant. Nevertheless, even small increments in daily PA are asso-
ciated with reductions in all-cause mortality, cardiometabolic 
risk, and improved musculoskeletal health.44,45 In the context of 
LBP, regular PA supports physical function, reduces recurrence 
risk, and facilitates long-term self-management.7,46

Motivational interviewing may therefore serve as a pragmatic 
approach to initiating movement behavior change in populations 

Figure 3  Meta-analysis investigating motivational interviewing interventions for changes physical activity.

Figure 4  Meta-analysis investigating motivational interviewing interventions for changes pain.
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where structured exercise may be inaccessible or overwhelming. 
Although traditional MI requires specific training and is commonly 
delivered one-to-one, several of the included studies utilized brief 
formats, telephone delivery, or digitally supported approaches, 
suggesting potential flexibility in implementation. As such, MI 
may be best conceptualized as a flexible adjunct within rehabilita-
tion models rather than as a stand-alone intervention.

Despite improvements in PA, MI did not lead to significant 
changes in pain or disability-related outcomes. The findings are 
consistent with prior reviews20,21 and may reflect the nature of the 
included interventions. Most were designed specifically to 
increase PA, rather than to directly address pain mechanisms or 
functional limitations. Increases in PA do not necessarily translate 
into reductions in pain in LBP populations, particularly when 

interventions do not explicitly target pain-related mechanisms.47,48 
Pain in the context of LBP is a complex, biopsychosocial experi-
ence shaped by prior injury, central sensitization, emotional dis-
tress, maladaptive beliefs, and behavioral responses such as fear 
avoidance or catastrophizing.49–51 Interventions such as cognitive 
behavioral therapy, graded exposure, and pain neuroscience edu-
cation directly target these dimensions and have demonstrated 
stronger effects on pain and function in LBP populations.52,53 In 
contrast, the MI techniques described in the included studies such 
as goal setting, eliciting change talk, enhancing self-efficacy do 
not explicitly address maladaptive pain beliefs or nervous system 
sensitization. PA behavior change alone may therefore be insuffi-
cient to modify symptom severity without integration of comple-
mentary strategies. Disability-related outcomes may take longer 

Figure 5  Meta-analysis investigating motivational interviewing interventions for changes disability-related outcomes.

Table 3  Subgroup analyses for physical activity (random-effects model).

Characteristics No. 
of studies

No. of participants 
(intervention/
control)

SMD (95% CI) P (within 
subgroup)

I2 (%) P (for 
subgroup 
difference)

Full analysis 8 1392 (739/653) 0.57 [0.10, 1.03] .02 86 -
Delivery mode .94
Face-to-face 6 1301 (692/609) 0.58 [−0.04, 1.21] .06 90
Phone 2 91 (47/44) 0.54 [−5.30, 6.37] .45 72
Pain duration .004
Chronic pain 5 427 (216/211) 0.74 [0.10, 1.38] .03 78
Acute/Sub-acute pain 3 965 (523/442) 0.25 [−1.18, 1.68] .53 75
Comparator type .97
Versus active treatment 6 428 (216/212) 0.75 [0.16, 1.34] .02 77
Versus no intervention 2 964 (523/441) 0.09 [−0.08, 0.25] .09 0
Sessions .97
≤3 sessions 2 959 (519/440) 0.59 [−6.20, 7.38] .47 93
≥4 sessions 6 433 (220/213) 0.57 [−0.02, 1.17] .06 76
Provider discipline .004
Physio delivered 6 428 (216/212) 0.75 [0.16, 1.34] .02 77
Other health professional 2 964 (523/441) 0.09 [−0.08, 0.25] .09 0
Measurement tool .38
Device measured 3 142 (75/67) 0.33 [−1.21, 1.86] .46 74
Self-reported 5 1250 (664/586) 0.70 [0.03, 1.37] .04 89
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to shift, particularly when interventions are relatively brief or not 
tailored to functional goals. The absence of effect on these out-
comes reinforces the need to align intervention mechanisms with 
the specific outcome being targeted.

Strengths and limitations
This review has several strengths. It focused specifically on MI 
interventions in LBP where PA was an explicit behavioral target, 
allowing more precise estimation of behavior-specific effects. The 
review incorporated quantitative synthesis, subgroup analyses, 
sensitivity analyses, and GRADE assessments, providing a struc-
tured appraisal of effect magnitude and certainty. A particular 
strength of this review is its explicit consideration of treatment 
fidelity, a dimension rarely synthesized in MI reviews within mus-
culoskeletal populations.

Some limitations should also be considered when interpreting 
the results. Only 8 studies were eligible for inclusion, limiting the 
precision of pooled estimates and the ability to detect subgroup 
effects. Outcome measures and intervention designs varied sub-
stantially, contributing to statistical heterogeneity. Fidelity to MI 
delivery and detail on the specific MI techniques were poorly 
reported. Only one study used validated fidelity tools,34 while the 
majority did not report fidelity assessment at all. Training of inter-
vention providers was also variably reported and inconsistently 
described. In some cases, it was unclear whether interventions 
adhered to core MI principles or merely incorporated selected 
strategies inspired by MI. For example, scripted app modules may 
not reflect authentic MI processes, particularly in the absence of 
relational elements such as evocation, affirmation, and reflective 
listening.

Beyond technical fidelity, relational techniques that underpin 
MI spirit or therapeutic alliance are likely to influence behavioral 
outcomes but were not assessed in the included trials.53 Constructs 
such as collaboration, empathy, and autonomy support are theo-
retically central to MI and may contribute meaningfully to behav-
ior change, yet were not systematically measured.

Few studies clearly reported the specific MI techniques used— 
either relational (eg, expressing empathy, supporting autonomy) 
or content-based (eg, goal setting, importance/confidence rulers). 
The development of MI taxonomies and tools such as the MITI 
coding system was intended to support consistent reporting and 
help identify which combinations of techniques are most effec-
tive.54 Relational techniques central to MI may also enhance  
the effectiveness of content-based behavior change techniques 
more broadly, regardless of theoretical orientation, suggesting 
that interpersonal style warrants greater attention in future inter-
vention design and reporting.55 Without such detail, advancing 
understanding of MI’s active ingredients and replicating effective 
approaches remains challenging. These limitations restrict inter-
pretability and may underestimate the impact of high-fidelity MI 
interventions.

The overall certainty of the evidence was rated as low to very 
low, reflecting study limitations including risk of bias, inconsist-
ency and imprecision. Accordingly, the true effect of MI on PA, 
pain and disability-related outcomes may differ from the esti-
mates reported. Future studies should incorporate robust fidelity 
monitoring and clearer reporting of MI-specific components to 

enhance internal validity and support implementation in clinical 
practice.

Conclusion
Motivational interviewing appears to be a promising 
client-centered strategy for increasing PA in individuals with 
LBP. The moderate effect observed in this review suggests  
that MI may help people with LBP initiate and maintain active 
behaviors, potentially supporting broader self-management. 
Nevertheless, MI was not associated with improvements in pain 
or disability-related outcomes, indicating that behavior change 
alone may be insufficient to influence symptom severity or 
functional capacity. Motivational interviewing may therefore be 
best conceptualized as a behavior change facilitator within 
comprehensive rehabilitation models rather than a stand-alone 
intervention targeting symptom reduction. Future research 
should examine whether integrating MI with interventions that 
directly address pain mechanisms and functional limitations 
results in synergistic improvements in both PA and symptom- 
related outcomes. Well-designed trials with longer follow-up, 
robust fidelity assessment, and clear intervention specification 
are needed to clarify when, for whom, and how MI is most 
effective.
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