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Purpose: To evaluate the efficacy of different non-pharmacologic therapies (NPTs) on relieving depressive symptoms and pain
intensity in individuals living with chronic low back pain (LBP) and associated depression.

Methods: A comprehensive search of seven English databases and two Chinese databases from inception to the search date will be
undertaken. The reference lists of previously published relevant reviews and included trials will also be searched. Only peer-reviewed
and published moderate-to-high quality randomized controlled trials (RCTs) for chronic LBP and associated depression treated with
NPTs will be considered. Two independent reviewers will identify studies, extract data, assess risk of bias, and evaluate the strength of
evidence using the Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach. Meta-analysis will
be conducted to estimate the treatment effect of various NPTs. Heterogeneity will be assessed using Cochrane’s Q and the I-squared
statistics. Subgroup and sensitivity analyses will be performed to assess the robustness of findings. A funnel plot will be developed to
evaluate reporting bias, and Begg’s and Egger’s tests will be used to assess funnel plot symmetries.

Results: This protocol outlines the planned scope and methodology for an upcoming systematic review and meta-analysis, which will
provide up-to-date evidence on 1) which NPTs are associated with improvements in depressive symptoms and pain intensity and 2)
whether the effects of NPTs on chronic LBP and associated depression vary according to clinical condition, participant, and treatment
characteristics.

Conclusion: Our meta-analyses of moderate-to-high quality RCTs will help to develop specific recommendations on prescribing
NPTs in patients with chronic LBP and associated depression.

Study Registration: This protocol is registered on the International Platform of Registered Systematic Review and Meta-analysis
(INPLASY) protocols platform as record No. INPLASY202260055.

Keywords: non-pharmacologic therapies, chronic low back pain and associated depression, meta-analysis, randomized controlled
trial, protocol

Introduction
Low back pain (LBP) is recognized by the World Health Organization as a global health problem, and it is one of the
commonest reasons that patients seek healthcare and nursing services worldwide.'* LBP is the most prevalent disorder in

every country, regardless of income, and it affects all age groups and almost every individual during their lifetimes, either
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acutely or chronically.’ The number of prevalent cases, incident cases, and years lived with disability (YLD) of LBP have
increased substantially from 1990 to 2019, and it remains the leading cause of productivity loss measured in years and
was the top cause of YLDs in 2019 worldwide.” Recent analyses of Global Burden of Disease (GBD) data in 204
countries and territories showed that LBP accounts for the highest burden of 150 musculoskeletal disorders, with
approximately 568.4 million prevalent cases, 223.5 million incident cases, and 63.7 million YLDs globally.*
Moreover, GBD data show that the national economic burden from LBP was similar to that of high-cost diseases such
as cardiovascular disease, cancer, and autoimmune disease.* Although the financial and disability costs attributable to
LBP substantially differ between countries, a significant and incremental impact on global health-care systems is
expected over the coming decades in every country.'”

With growing concerns about the number of people living with chronic LBP, research efforts have revealed that
chronic LBP is a consequence of complex biological, psychological, and social interactions.>®” Many patients with
chronic LBP have ongoing and recurrent complaints, with the effects of chronic LBP extending beyond pain and
resulting in significant mental health difficulties, including depression;'*® indeed, people suffering from chronic LBP
have a higher prevalence of depression than the general population.” " A retrospective cohort study found that those
with chronic LBP and comorbid depression used more health-care resources and had more comorbidities such as
diabetes, hypertension, chronic obstructive pulmonary disease, and anxiety.'?> A one-year prospective cohort study
concluded that several psychological features are risk factors for persistent, severe LBP and disability, especially
depression and catastrophization.'” In addition, converging evidence indicates that depressive symptoms may aggravate
pain intensity, amplify disability, and worsen treatment outcomes in patients with chronic LBP, triggering a vicious cycle
of LBP and depression.” These studies highlight that therapeutic regimens that consider the patient’s psychological
profile may be more effective than those that focus on physical symptoms such as pain and disability alone when
managing chronic LBP.

According to American College of Physicians guidelines, pharmacologic therapies such as non-steroidal anti-
inflammatory drugs (NSAIDs) or muscle relaxants are recommended to manage chronic LBP.'* However, their effect
is limited when used long-term, and they are associated with gastrointestinal and cardiovascular adverse events and
potential addiction.'® Due to ongoing concerns about the risk to benefit ratio and suboptimal results in clinical trials
evaluating pharmacological agents in chronic LBP, recently published guidelines have proposed non-pharmacologic
therapies (NPTs) such as exercise and physical therapy as first-line treatments for chronic LBP.">"'® Faced with various
NPTs, however, day-to-day clinical decision-making often involves consideration of “effective available treatment
options” for the depressive symptoms of individuals living with chronic LBP. For this population with chronic LBP
and associated depression, clinical decision-making is hampered by a lack of robust evidence to inform the choice of
therapy. Recent reviews have investigated a few selected NPTs for depressive symptoms of individuals living with
chronic LBP,'”'® and the effectiveness of many NPTs for this specific patient group remains uncertain. There is therefore
a need to provide individuals living with prolonged and persistent LBP with a tailored NPT program when they have
depressive symptoms.

Therefore, this systematic review and meta-analysis will not only summarize a variety of NPTs but also evaluate their
efficacy in relieving depressive symptoms and pain intensity in individuals living with chronic LBP and associated
depression. We will also perform subgroup analyses to identify possible confounders of the effects of NPTs including
participant characteristics (eg, gender, age, nationality, occupation, depression severity), chronic LBP characteristics (eg,
cause, subtypes, duration, frequency, pain severity), and treatment characteristics (eg, form, duration, and frequency),
which would help to establish patient-centered management and recovery.

Materials and Methods
Study Registration

This protocol was developed following guidelines of the Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) statement'® as displayed in the PRISMA-P checklist (Supplementary Table 1). Reporting of
the systematic review and meta-analysis itself will adhere to the Preferred Reporting Items for Systematic Review and Meta-
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Analysis (PRISMA) 2020 guidance.”® To improve transparency, we also registered this protocol in the International Platform
of Registered Systematic Review and Meta-analysis (INPLASY) protocols platform (https://inplasy.com/inplasy-2022-
6-0055/; DOI: 10.37766/inplasy2022.6.0055) on June 13, 2022. Important protocol amendments, their date, and explanations
and reasons for the modification will be documented and justified alongside the results of the final study.

Eligibility Criteria for Study Selection
Eligibility criteria will be established according to the review objectives and the participants, intervention, comparison,
outcome, and study design (PICOS) approach.

Study Design

As randomized controlled trials (RCTs) represent the highest level of evidence for unbiased information, only full text
articles of peer-reviewed and published moderate-to-high quality RCTs for chronic LBP and associated depression
treated with NPTs in English and Chinese, including all relevant parallel-group RCTs including the first phase of
crossover trials and cluster-randomized trials, will be considered eligible for this review. Where several publications
report findings for the same population, the most comprehensive report including the largest sample size, longest follow-
up, complete methods section, and comprehensive reporting of results report will be chosen.

Participants

The study participants of interest will be adult patients (aged >18 years) with a definitive diagnosis suggesting chronic LBP
and associated depression. Chronic LBP is usually defined as a primary area of pain, stiffness, or muscle tension located
typically below the costal margin and above the inferior gluteal folds lasting 12 weeks or more, with or without sciatica (pain
radiating from the buttock and downward along the course of the sciatic nerve)." In addition, study participants will also
need to meet at least one of the standardized international or domestic approved diagnostic criteria of depression in the
original RCT, such as criteria presented in the Diagnostic and Statistical Manual of Mental Disorders (DSM),>"**
International Statistical Classification of Diseases and Related Health Problems (ICD),* or Chinese Classification of
Mental Disorders (CCMD).** We will not apply restrictions regarding gender, ethnicity, education, nationality, occupation,
and economic status and cause, subtypes, duration, intensity, frequency, and severity of chronic LBP.

Interventions

Any NPT commonly used to treat chronic LBP and associated depression will be eligible for this review. According to
current American College of Physicians Clinical Practice Guidelines and the Cochrane Back and Neck Group, eligible
non-pharmacologic therapies include but are not limited to non-specific exercise and related therapies (eg, walking,
swimming, running, stretching, aerobics), mind-body and body awareness exercise (eg, yoga, tai chi, Qigong, Pilates,
motor control exercise, the Alexander technique, mindfulness-based stress reduction), manual therapy (eg, spinal
manipulation and spinal mobilization), acupuncture (eg, manual acupuncture, electroacupuncture, laser acupuncture,
scalp acupuncture, dry needling), massage/Tuina (eg, soft tissue massage, acupressure), physical therapies (eg, inter-
ferential therapy, low-level laser therapy, lumbar support, shortwave diathermy, superficial heat, traction, transcutaneous
electric nerve stimulation, ultrasonography), psychological therapies (eg, cognitive-behavioral therapy, operant therapy,
behavioral therapy, self-regulatory therapy), basic patient education (eg, back school, brief educational intervention,
advice on importance of staying active, reassurance, McKenzie therapy), patient pain neuroscience education (educa-
tional sessions that describe the neurobiology and neurophysiology of pain), or multidisciplinary rehabilitation (packages
that include coordinated delivery of interventions from across different disciplinary practices/clinics, typically consisting

of physical and psychological therapy, eg, education + physiotherapy + exercise + counselling).'>"'®

Comeparators

Control interventions will be no treatment, waiting lists, or pharmacological therapies. The following comparisons will
be considered: (1) NPT alone versus no treatment or waiting lists; (2) NPT alone versus pharmacological therapy alone;
(3) NPT plus pharmacological therapy versus non-pharmacologic therapy alone; and (4) NPT plus pharmacological
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therapy versus pharmacological therapy alone. We will exclude trials comparing only different types of NPT or different
treatment doses with the same intervention.

Outcome Measures

The primary outcome will be a reduction in the degree of depressive symptoms and pain intensity at the end of the
treatment period. Degree of depressive symptoms will be measured as a continuous variable according to the Hamilton
Depression Rating Scale (HAMD),*> Beck Depression Inventory (BDI),?® Self-Rating Depression Scale (SDS),?’
Montgomery-Asberg Depression Rating Scale (MADRS),”® Patient Health Questionnaire-9 (PHQ-9),%° or any other
depressive symptoms rating scale with evidence of adequate validity and reliability. Pain intensity will be measured as
a continuous variable on any validated scale such as a Visual Analogue Scale (VAS),*® Numeric Rating Scale (NRS),*
McGill Pain Questionnaire (MPQ),?" or other rating scale with evidence of adequate validity and reliability.

The secondary outcomes will include:

1. Total effective rate (as a dichotomous outcome): defined as the proportion of participants with a clinically relevant
improvement according to a predefined change in validated depressive symptom and pain intensity rating scales at
the end of the treatment period.

2. Back pain-related function: measured as a continuous variable on any validated scale such as the Roland-Morris
Disability Questionnaire (RMDQ),>*> Oswestry Disability Index (ODI),*> Hanover Functional Ability
Questionnaire (HFAQ),** or other rating scale with evidence of adequate validity and reliability at the end of
the treatment period.

3. Health-related Quality of Life (HRQoL): measured as a continuous variable on any validated HRQoL scale such as
the Medical Outcomes Study 36/12-Item Short-Form Health Survey (SF-36/12),*-*° Brief Form of the World
Health Organization’s Quality of Life Questionnaire (WHOQOL-BREF),*” Quality of Life Enjoyment and
Satisfaction Questionnaire (Q-LES-Q),*® Nottingham Health Profile (NHP),** or other well-recognized HRQoL
scales with evidence of adequate validity and reliability at the end of the treatment period.

4. Acceptability (dichotomous outcome): defined as the proportion of participants who drop out of the study for any
reason during treatment delivery.

5. Tolerability (dichotomous outcome): defined as the proportion of participants who discontinued treatment due to
any adverse events during treatment delivery.

6. Safety (dichotomous outcome): defined as the proportion of participants who experienced at least one adverse
effect during treatment delivery.

When available, we will extract data obtained at baseline, after the intervention, and at all reported follow-up time
points classified as short-term (0—3 months post-intervention), intermediate-term (3—6 months post-intervention), and
long-term (>6 months post-intervention).

The exclusion criteria will be: (1) studies not published in English or Chinese; (2) studies with vague diagnostic or
evaluation criteria; (3) studies with missing or incomplete data and duplicate publications; (4) the intervention was not an
NPT; (5) studies with other designs or publication types such as quasi-RCTs, retrospective studies, cohort studies, case
series or reports, animal model studies, laboratory studies, reviews, commentaries, editorials, letters, expert experience,
practice guidelines, abstracts, study protocols, and conference articles; (6) trials in which the sample size is unknown or
the total sample size is <20.

Data Sources and Search Strategy

Studies will be identified through a literature search from inception to search date in the following seven English
electronic databases: 1) PubMed; 2) Embase; 3) Scopus; 4) Web of Science; 5) Cumulative Index to Nursing and Allied
Health Literature (CINAHL); 6) Cochrane Library; and 7) Physiotherapy Evidence Database and two Chinese electronic
databases: 1) China National Knowledge Internet (CNKI) and 2) Wanfang Data. To obtain more comprehensive
evidence, three main subject heading domains will be combined with the AND operator: one to designate the clinical
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LBP condition (chronic LBP), the second to designate the depression condition (depression), and the third to designate
the study type (RCT). To retrieve all potentially relevant studies, a combination of medical subject headings (MeSH) and
free-text words related to chronic LBP, depression, and RCTs will be used. Keywords and subject terms will be
customized for each database and any necessary adjustments made prior to running the search. The retrieval will be
conducted with no restrictions regarding the year but limited to English or Chinese. If discrepancies occur, a consensus
will be reached through consultation. The details of the search strategy for PubMed and EMBASE database are shown in
Supplementary Tables 2 and 3.

In addition, the reference lists of previously published relevant reviews and included RCTs will be manually searched
to identify any other eligible publications missed by electronic searching. We will not include grey literature due to the
high risk of bias from a lack of peer review. The search will be repeated prior to the publication of the review in an aim to
include any potentially eligible study that might have been published after the initial search.

Study Selection

Considering that there may be some differences between two independent reviewers in the understanding of eligibility criteria
for study selection, calibration exercises and inter-rater agreement analysis (Cohen’s kappa (k)) will be conducted to evaluate
consistency and accuracy of study selection between reviewers using SPSS v26.0 software (IBM Statistics, Armonk, NY,
USA). The chi-squared test will be used to analyze and obtain kappa () values. Statistically, a k value between 0.75 and 1
indicates high consistency and, to ensure high consistency, when the k value is >0.8, study selection will be carried out by the
two independent reviewers. Two reviewers (YG and YQM) will independently use EndNote X20 citation management
software (Thomson Reuters, New York, USA) to identify all potentially relevant clinical studies and sequentially screen their
titles, abstracts, and keywords for eligibility after removing duplicates and apparently irrelevant studies. Studies will be
excluded if both reviewers consider that the study does not meet eligibility criteria. Comprehensive reading of the full text will
be conducted for further assessment if there are studies that cannot clearly be included based on the title, abstract, and
keywords. Full-text versions of all relevant studies will be obtained and reviewed to ensure that the studies meet the inclusion
criteria. After ensuring that the RCTs meet the eligibility criteria, we will further exclude low-quality RCTs that scored <4 on
the improved Jadad scale (03 indicating low quality, 4-5 moderate quality, and 67 high quality).*> Any discrepancies will be
resolved through discussion between the two reviewers, and any ongoing disagreement will be adjudicated by a third reviewer
(XZ). According to the PRISMA 2020 guidance,*® the study selection procedure flow diagram is summarized in Figure 1.

Data Extraction and Collection

According to the inclusion criteria, a standardized electronic data extraction form will be prepared prior to data
extraction. For studies fulfilling the inclusion criteria, two reviewers (YG, QYM) will independently extract data from
the included RCTs, including study details (article title, first author, publication year, publication source, publication
language, country, setting), study design (eligibility criteria, recruitment method, randomization method, allocation
concealment method, blinding method, measuring time points, follow-up period), notes (financial source, competing
interests), participant characteristics (number of arms, sample size, gender proportion, mean age, diagnostic criteria,
baseline chronic LBP condition, baseline degree of depressive symptoms), intervention and comparison characteristics
(type, frequency, number of sessions, session duration, total period in the intervention, type of comparison, details of
comparison), outcome data (methods of outcome assessment, primary outcomes, secondary outcomes), and conclusions
(key findings of the study). These are illustrated in Tables 1-4.

Where study reports allow, we will use data from the intention-to-treat analysis. Any disagreements will be resolved
through discussion between the two reviewers (YG and YQM), with discrepancies and uncertainties resolved by
consulting a third reviewer (YZ). In cases of missing data, the authors of eligible studies will be contacted to obtain
complete information. All data will be cross-checked and transferred into Review Manager (RevMan) software version
5.4 software (Cochrane, London, UK).
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Figure | Study selection procedure of flow diagram.

Risk of Bias Assessment
The methodological quality of each eligible study will be assessed by two independent reviewers (YG and YQM)

1.*! This version is structured into five

according to the Revised Cochrane Collaboration’s Risk of Bias (RoB) v2.0 too
domains: bias arising from the randomization process, bias due to deviations from intended interventions, bias due to
missing outcome data, bias in measurement of the outcome, and bias in selection of the reported result. Each domain
includes several signaling questions that elicit information relevant to an assessment of risk of bias. Based on the answers
to all signaling questions, we will obtain an overall risk of bias judged as low risk of bias, some concerns, or a high risk
of bias considering the risk of bias judgement in five domains.*' Any discrepancy in the methodological quality
assessment between the two reviewers (YG and YQM) will be resolved through arbitration by discussion. If the

disagreement persists, a third reviewer (XZ) will be consulted to reach consensus.

Dealing with Missing Data

If any data are missing from the included studies, we will first contact the first and/or corresponding authors by email,
telephone, or other means to request missing data and/or additional information. If sufficient information remains
unobtainable in this way, we will try to use the available coefficients to calculate the data. The potential impact of
missing data on the results will be tested in sensitivity analyses and will be explained in the final review.

Data Analysis
Eligible RCTs and results will be qualitatively summarized. If more than three studies evaluate similar treatments and
outcomes, a meta-analysis will be performed using RevMan v5.4 software (Cochrane, London, UK) to estimate the

3514 https: Journal of Pain Research 2022:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

a0

S 1:770T YdoJeasay ured jo [eudnof

:sdyyy

SISE
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Table 2 Summary of the Participant Characteristics
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Table 3 Summary of the Intervention/Comparison Characteristics
Intervention Characteristics Comparison
Characteristics
Type | Frequency Number of Session Total Type Details of
Sessions Duration Period Comparison
Table 4 Summary of the Outcome Characteristics
Methods of Degree of Pain Total Effective Rate Back Health- Acceptability | Tolerability | Safety | Conclusion
Outcome Depressive | Intensity Pain- Related
Assessment | Symptoms Depression Pain Related Quality of
Symptoms Intensity | Eunction Life

treatment effect.*>** For meta-analyses, we will include studies that score >4 on the improved Jadad scale (range 0-7),*
since these studies can be regarded as having sufficient similarity in clinical characteristics and high methodological
quality. We will adopt the Mantel-Haenszel random-effects model for all meta-analyses due to the broad spectrum of
non-pharmacologic intervention components in the included studies.***®

The pooled estimates of the weighted mean difference (WMD) or the standard mean difference (SMD) with 95%
confidence intervals (Cls) will be calculated for continuous outcomes. WMD will be used for data measured on the same
scales and for which the same assessment instrument is used. SMD will be used if all studies assess the same outcome
but measure it in various ways.**** For dichotomous outcomes, data will be analyzed using the risk ratio (RR) with 95%
CIs.*** Throughout the analyses, two-sided tests will be used, and a P-value <0.05 will be considered statistically
significant.**** Between-group effect sizes will be calculated using Hedges® g statistic, the magnitude of which can be
interpreted as small (0.2), medium (0.5), or large (0.80).** If data are not available or insufficient for quantitative
analysis, the evidence and findings will be summarized in a written narrative.

Statistical heterogeneity will be assessed based on Cochran’s Q statistic and its related P-value.** Furthermore, the
I-squared statistic (7 index) will be used as a measure to categorize heterogeneity across the included RCTs, where F values
range from 0% to 100%; studies with P-values >0.1 and F index values <50% will be regarded as having no statistical
heterogeneity.*”> When the P-value is <0.1 and F index is >50%, the study will be considered to have substantial
a2 p

heterogeneity. indices of 75%, 50%, and 25% represent high, moderate, and low levels of heterogeneity, respectively.*?

Subgroup Analysis

Where sufficient data are available in the included RCTs, RevMan version 5.4 (Cochrane, London, UK) and STATA
version 14.0 (Stata Corp., College Station, TX) statistical software packages will be used to carry out subgroup analyses
and multiple meta-regressions for relevant outcomes to investigate possible sources of heterogeneity including in the
following characteristics: publication year; publication language; setting; sample size; gender; age; nationality; ethnicity;
occupation; baseline degree of depressive symptoms; diagnostic criteria; cause, subtypes, severity, frequencies, and
duration of chronic LBP; format, frequency, and number of sessions; session duration; total period of intervention, type
of comparison; time-point of outcomes; duration of follow-up; and the methodological quality of the selected RCTs.
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Sensitivity Analysis

Sensitivity analyses will be performed for relevant outcomes to explore the robustness and reliability of the review
conclusions where feasible. Meta-analysis will be repeated by excluding each related study with a small sample size,
a high risk of bias, and incomplete results one at a time and re-evaluating the effect size.** If the results are inconsistent,
they will be discussed, and caution will be taken when drawing conclusions.

Reporting Bias Assessment

RevMan version 5.4 (Cochrane, London, UK) and STATA version 14.0 (Stata Corp., College Station, TX) statistical
software packages will be used to assess reporting bias. Potential reporting bias will be assessed by visually inspecting
contour-enhanced funnel plots** and with Begg’s and Egger’s tests* if sufficient studies are included. A funnel plot is
a graphical illustration showing the relationship between study size and effect size. In general, a plot that resembles
a symmetrical inverted funnel suggests the absence of publication bias.** Begg’s and Egger’s tests will be used to
quantify the publication bias captured in the funnel plot. Two-sided P-values >0.05 in Begg’s and Egger’s tests indicate
no publication bias.*> When Begg’s test and Egger’s test results are inconsistent, conclusions will be based on Egger’s
test due to its higher sensitivity.*’

Confidence Assessment

Two independent reviewers (YG and YQM) will utilize the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) framework to evaluate the overall quality of evidence.*® The strength of evidence will be judged as
“high” (further research is unlikely to change our conclusion), “moderate” (further research is likely to alter our
conclusion), or “low” and “very low” (further studies are required to answer the research question with a high degree
of confidence/increase confidence) on the basis of limitations in study design and implementation, unexplained hetero-
geneity or inconsistency of effect results, indirectness of evidence, inaccuracies in the results, and a high probability of
publication bias.*® These assessments will be cross-checked by two reviewers (YG and YQM) and will be generated in
GRADEprofiler (GRADEpro) version 3.6.1 (Evidence Prime, Ontario, Canada). Any discrepancy will be resolved by
consensus or consultation with a third reviewer (XZ).

Ethical Considerations

This study is being conducted using systematic review and meta-analysis methods with existing trial data. Since no
private and confidential patient data will be contained in the reporting, there are no ethical considerations associated with
this protocol.

Discussion

Previous reviews have compared the efficacy and safety of different NPTs in patients with chronic LBP. Their aim was
to comprehensively and objectively guide clinical decision-making with respect to efficacy, harm reduction, and cost
efficiency based on patient preference.'>'®*"*® Nevertheless, most of these studies focused on evaluating the effects
of various NPTs on pain intensity, physical function, and HRQoL without considering heterogeneity in patient
characteristics, not least with respect to the treatment and management of chronic LBP in the presence of associated
depression, reducing the applicability of the results in practice. This review endeavors to overcome these problems by
establishing: (1) whether to adopt NPTs in individuals living with chronic LBP and associated depression; (2) which
types and characteristics of NPTs can improve depressive symptoms and pain intensity in individuals living with
chronic LBP and associated depression; (3) whether the effects of NPTs on depressive symptoms and pain intensity
vary according to baseline chronic LBP, associated depression, and participant and treatment characteristics. These
results will guide precise decisions and facilitate clinical/shared decision-making between clinicians and patients on
effective and appropriate strategies or interventions when using NPTs to manage chronic LBP and associated
depression.
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This study has a number of strengths. First, this review is being reported according to the PRISMA-P statement,'® and
the consequent systematic review and meta-analysis will be conducted according to PRISMA 2020 guidance.*” Second,
we will only include the “gold standard” of clinical trials — RCTs - and then use the improved Jadad scale to exclude low-
quality RCT to improve the reliability of the conclusions. Third, our study will provide a comprehensive comparison of
the effects of different NPTs on chronic LBP and associated depression and will provide subgroup analysis according to
baseline characteristics, where available. Finally, we will analyze publication bias and use GRADE to provide more
robust and targeted evidence in this field to help treatment decision-making.

Nevertheless, the proposed review may have limitations. First, we will rely on studies written in English and Chinese
as well as peer-reviewed published data, making the review vulnerable to small-study effects and publication bias.
Second, outcomes and measures will be vastly different across studies. However, to overcome this heterogeneity, we will
make every effort to include all eligible studies with sufficient data and evaluate standardized mean differences and
standardized values as well as compensate variables using meta-regression.

Conclusion

Recent clinical trials and guidelines show that NPTs are effective tools for treating individuals living with chronic LBP.
However, there is limited evidence on the effectiveness of NPTs in patients with chronic LBP and associated depression.
This systematic review and meta-analysis will provide up-to-date evidence on which NPTs are associated with
improvements in depressive and pain symptoms and which patient populations living with chronic LBP and associated
depression are more likely to respond to certain types of NPT.

Thus, this study will provide pragmatic support for clinical practice guideline recommendations regarding the use of
various NPT-based programs. It will also assist health-care providers and clinical researchers to make effective and
appropriate decisions when managing chronic LBP and associated depression, helping them adjust to each unique
individual’s needs, characteristics, and functional status. Furthermore, current research gaps will be identified to inform
future investigations.
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