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Abstract
Background  Despite the burden of low back pain (LBP) there is no currently accepted definition for its recovery, nor 
is there a gold standard for measurement. In addition, it is currently unclear how the perspective of patients are used 
in making recovery determinations. The purpose of this mixed study systematic review across both quantitative and 
qualitative literature was to (1) explore how recovery has been defined and measured for patients experiencing LBP, 
and (2) examine how the perspectives of patients and providers for recovery of LBP align or differ.

Methods  This was a mixed study systematic review. Key databases were searched from inception until February 20, 
2023: Medline, EMBASE, CINAHL, Cochrane, PEDro looking for sources examining definitions and measures of recovery 
in patients with LBP. Grey literature was identified through the ProQuest Thesis & Dissertation database. Two reviewers 
used the Mixed Methods Appraisal Tool for quality assessment of both qualitative and quantitative studies to explore 
definitions, measurements and perspective of recovery.

Results  466 original studies were included: 12 qualitative studies, 88 quantitative randomized control trials, 348 
quantitative non-randomized studies, 16 quantitative descriptive studies, and two mixed methods studies. Most of 
the time recovery was not defined, with six other themes identified: comparison of scores, in relation to a singular 
cut-off score, improvement of absence of clinical symptoms, a return to a pre-injury state, change/improvement 
score from baseline and as a process/trajectory. For recovery measurements, six themes described the data: multiple 
measures, single measure excluding recovery, a recovery measure, recovery and an additional measure, pain and 
an additional measure, or indirect/ not specified. Lastly recovery perspectives were made from either the patient, 
provider, or a combination of patient and provider.

Conclusion  For patients living with LBP, the concept of recovery continues to lack consensus for its definition and 
measurement in patients with LBP. The perspectives of patients were mostly not preserved in making recovery 
determinations. Urgent action is needed to generate consensus across clinicians, researchers, and patients regarding 
how recovery should be defined and measured. A multitude of study-specific definitions limit knowledge syntheses 
and definition of best practice.
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Introduction
Low back pain (LBP) is a leading cause of years lived with 
disability globally [1] experienced by up to 80% of people 
during their life [2]. While recovery from LBP is often 
described as a primary goal of patients, healthcare pro-
viders, and funders [3–5], there remains no universally 
agreed definition for what recovery of LBP constitutes 
or how it should be identified [6]. In practice, recovery is 
often measured as a state relative to a threshold of mea-
surement rather than a process [7, 8], despite well-known 
challenges with assigning a single cut-off score to all peo-
ple [9]. As a result, patients living with pain may feel that 
the ways in which they are evaluated are not relevant to 
them and may also not incorporate their own perspec-
tives [10].

Consensus on how best to define, and thus measure 
recovery has not been achieved across most spinal pain 
conditions including LBP [4, 6, 11, 12]. Without a uni-
fied concept of how to define or measure recovery in 
patients with LBP, comparison of recovery outcomes 
across quantitative and qualitative literature can be diffi-
cult if not impossible [4]. In 2011, Kamper and colleagues 
conducted a systematic review to explore the ways recov-
ery had been defined and measured in patients with LBP 
[6]. While that research synthesized and identified the 
problem of heterogenous outcomes, it did not include an 
examination of how the patient’s perspective was inte-
grated into recovery determinations, it excluded surgi-
cal literature [6], and is now over a decade old. Inclusion 
of qualitative research is also needed, due to its ability 
to preserve the patient’s voice [13]. Thus, the aim of this 
mixed study systematic review (MSSR) is to examine how 
recovery has been defined and measured for patients 
with LBP, within both the quantitative and qualitative 
literature.

Objectives

1.	 To explore how recovery has been defined and 
measured for patients experiencing LBP.

2.	 To examine how the perspectives of patients and 
providers regarding the recovery of LBP align or 
differ.

Methods
Design
This is a MSSR reported in line with the Preferred 
Reporting Items for Systematic reviews and Meta-Anal-
yses (PRISMA) [14] (see S1 File). This review is con-
sidered a MSSR as it synthesized the definitions and 

measurements of recovery across multiple study types 
(e.g., both quantitative and qualitative literature sources) 
using both a systematic search strategy and qual-
ity assessment. Additionally, this research also aims to 
understand how perspectives of patients are integrated in 
making recovery determinations by including qualitative 
literature, and to understand if they are in line with those 
of researchers.

Protocol and Registration
This MSSR was registered in PROSPERO (ID: 
CRD42022295804). The protocol has been published 
previously [4] following the referred Reporting Items 
of Systematic Review and Meta-Analysis Protocols 
(PRISMA-P) [15, 16]. There were no significant proto-
col deviations, but the exclusion criteria were clarified to 
highlight more specifically the population of interest (i.e., 
musculoskeletal LBP).

Eligibility criteria
Population  Patients with musculoskeletal LBP with or 
without leg pain (i.e., > 50% of participants with LBP).

Intervention  Either conservative (e.g., physiotherapy 
or observational) or non-conservative (e.g., surgical) 
intervention.

Comparator  N/A.

Outcome  Definitions and/or measurements of recovery. 
Each study had to report the concept of recovery in either 
the abstract, methods or results.

Study Design  Quantitative, qualitative studies, and obser-
vational (e.g., no intervention) of any study design were 
included. Studies were excluded if they were not written 
in English and translation was not possible, LBP was non-
musculoskeletal (e.g. cancer, infection, metabolic disor-
ders, etc.), or if quality assessment was not possible (e.g., 
study protocol, opinion pieces, editorial).

Information sources
The Medline, EMBASE, CINAHL, Cochrane, and PEDro 
databases were searched from inception until February 
20, 2023. Grey literature was identified through Pro-
Quest Thesis & Dissertation database. Hand searching of 
the references of included studies was also performed in 
duplicate to identify any articles that were inaccurately 
indexed or missed by the search strategy.

Keywords  Low back pain, Recovery, Mixed study systematic review
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Search Strategy
The search strategy was piloted within MEDLINE (Ovid) 
and adapted to the other databases (see S2 File). The 
search strategy used in this study was developed with 
assistance from a research librarian (MS). All citations 
were imported into Covidence (Covidence systematic 
review software, Veritas Health Innovation, Melbourne, 
Australia, www.covidence.org) at each stage of the review 
with duplicates removed.

Selection process
Two independent reviewers evaluated the titles and 
abstracts of articles for exclusion against the eligibil-
ity criteria. Full texts of retained manuscripts were then 
assessed against the eligibility criteria independently 
by two authors. A third author (AR) with spinal pain 
research expertise was consulted for any disagreement.

Data Collection process and data items
Data from included studies were extracted by two review-
ers using a customized data extraction sheet for all study 
designs in a duplicate process. Data extracted included: 
study authors, publication year, country, type of study, 
study purpose, study participants, classification of LBP 
(e.g., acute), description of how recovery was defined, 
measurement of recovery, and perspective of recovery 
determination (patient vs. provider).

Quality Assessment
For quality assessment, the Mixed Method Appraisal 
Tool Version 2018 (MMAT) was used enabling use of a 
single tool for assessment of mixed study research [17]. 
The MMAT 2018 tool is a quality assessment tool first 
created in 2006 for multiple study designs including 
qualitative, randomized control trials (RCTs), quantita-
tive non-randomized, quantitative descriptive and mixed 
methods studies [17]. The MMAT focuses specifically on 
reviews that include quantitative, qualitative, and mixed 
methods studies which was appropriate for this MMSR 
[18, 19]. If an included study was a secondary analysis of 
a RCT, or reporting of new results, the quality assessment 
was informed by the original RCT. In lieu of an estab-
lished threshold, studies with a MMAT score of 0–2/5 
were rated as low quality, 3–4/5 equated to moderate 
quality, and studies that scored 5/5 were of high quality. 
This was a deviation from the published protocol. Qual-
ity assessment was used to help inform confidence in the 
findings of the thematic synthesis. Given that the qual-
ity of surgical and physiotherapeutic trials has been criti-
cized as being sub-optimal [20, 21], quality assessment of 
included papers was integral for this work to comment 
on recommendations for the field going forward. All 
studies regardless of quality were included in the synthe-
sis due to the nature of this MSSR.

Data synthesis
A convergent qualitative synthesis was used where both 
quantitative and qualitative literature were synthesized 
together to answer the central research questions [22, 
23]. Specifically, thematic analysis [24, 25] was used to 
synthesize the included qualitative and quantitative stud-
ies to compare definitions, measurements, and perspec-
tives of recovery in patients with LBP. Thematic analysis 
of the definitions and measurements of recovery took 
place independently by two of the researchers (MJL and 
NP) in three steps: line-by-line coding, free-coding, and 
development of analytical themes [24]. There were no 
predefined themes, they were generated as interpreted 
by the researchers for all types of included studies (e.g., 
quantitative and qualitative). Each initial definition or 
measurement created the first theme, against which the 
next definition/measurement was compared and either 
grouped together with the first or used to create a new 
one. This process continued until all definition/measure-
ments/perspectives had been categorized with similar 
others. Next, two reviewers independently examined 
each individual theme and those that were conceptually 
similar with another were merged into broader themes. 
This process proceeded for both measurements and 
definitions of recovery. Specifically for the perspectives 
of recovery, definitions and measures were interpreted 
together to inform the degree to which patient perspec-
tives were preserved. In this way, the stages of analysis 
moved from specific to general, offering opportunities 
for interpretation for different applications. For visual 
presentation, the frequency of themes within definitions, 
measurements, and perspectives of recovery were then 
summed and presented as percentages as part of the total 
synthesis.

Results
Study selection and characteristics
The search strategy identified 27,899 papers. Follow-
ing exclusion of 7172 duplicates and 19,391 papers from 
title/abstract review, 1387 studies were identified for full 
text review. Following exclusions, 500 studies were eligi-
ble for inclusion (Fig. 1. PRISMA flow diagram), includ-
ing 12 qualitative studies (S1 Appendix) 88 quantitative 
RCTs (S2 Appendix and S3 Appendix), 348 quantitative 
non-randomized studies (S3 Appendix), 16 quantita-
tive descriptive studies (S4 Appendix), and two mixed 
methods Studies (S5 Appendix). 34 of the 500 studies 
were identified as a secondary analysis of a primary RCT 
or reporting of new results from an original RCT (S6 
Appendix). These studies were included in the synthesis 
but retained the same quality rating as their initial RCT 
leaving 466 original studies.

http://www.covidence.org
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Quality assessment
Most studies were rated as moderate (49%) or low 
(45.8%) quality. 42% of qualitative studies and 10% of 
quantitative RCTs were rated as high quality, while five 
quantitative non-randomized studies were rated as high 

quality. See Table 1 for additional detail. Common issues 
that lead to lower quality varied depending on study 
design, but examples included issues with randomization 
or blinding, lack of psychometric support for included 

Fig. 1  Flow diagram of literature search
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measures, proxy measures used in place of direct recov-
ery measures, no control for possible co-interventions, or 
a high loss to follow-up. For qualitative studies, common 
reasons for lower quality scores pertained to inappropri-
ate qualitative approaches or a lack of coherence between 
data sources and interpretation.

Definitions of recovery
Thematic analysis identified seven themes describing 
how recovery had been defined across included studies, 
three of which had sub-themes.

Recovery not defined  Most commonly, recovery was not 
formally or properly defined with 38% of studies lacking 
a proper definition (Fig.  2). Typically, studies may have 
mentioned recovery as an outcome of interest but did 
not include any formal operational definition. Alternately, 
studies cited a measure for recovery but failed to indicate 
its interpretation.

Comparison to a Singular Cut-off Score: The next larg-
est theme for recovery definitions was defined in compar-
ison to a singular cut-off score (19% of studies), whereby 
patients were deemed recovered by the research team/
provider (Fig. 2). Typically, a dichotomous anchor point 
on a patient-reported outcome measure (PROM) split 

Table 1  Study Design and Quality Assessment (MMAT)
Study Design Low Quality (n) Moderate Quality (n) High Quality (n) Total (n)
1. Qualitative 1 6 5 12
2. Quantitative Randomized Control (Trials) 40 66 16 122
3. Quantitative non-randomized 179 164 5 348
4. Quantitative Descriptive 8 8 0 16
5. Mixed Methods 1 1 0 2
Total 229 245 26 500

Fig. 2  Seven main themes of recovery definitions across entire synthesis. Results are presented in both counts and percentage of total synthesis
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patients into recovered and non-recovered categories. 
Examples included: < 2/10 on the Numeric Pain Rating 
(NPRS) Scale [26], > six on the Global Perceived Effect/ 
Global Rating of Change (GRC) Scale [27], or score on 
the Roland-Morris Disability Questionnaire [28] of 0/24.

Absence/Improvement in clinical symptoms  Absence/
improvement in clinical symptoms was identified from 
12% of studies. Examples included terms such as, “Clini-
cal symptomatic recovery,” [29] or, “Symptomatic recovery 
and/or regression of LDH symptoms” [30]. This theme had 
a sub-theme related to time required for absence of clini-
cal symptoms, though the time needed was inconsistent. 
Examples included, “Participants needed to report pain no 
greater than 1/10 during the past week,” [31] or “Partici-
pants were considered recovered if they had 30 consecutive 
days with pain no greater than 1 on a 0–10 scale” [32].

Return to a Pre-injury State  In 10% of studies, recovery 
was defined as a return to a pre-injury state. This took the 
form of asking patients if they were completely recovered, 
or questions of whether the patient had returned to nor-
mal function. Examples included, “the total disappear-
ance of low back pain and return to everyday life as it was 
before the pain” [33]. This theme also had a sub-theme 
surrounding incorporation of the perspective of patients. 
Compared to the other recovery definition themes, this 
particular theme had many definitions include the patient’s 
direct perspective. In this way recovery was defined from 
the perspective of patients as opposed to being labelled as 
such by study investigators.

Comparison of scores  In place of comparison to a singular 
cut-off score, many studies defined recovery in relation 
to multiple cut-off scores usually for pain intensity (e.g., 
NPRS) and disability outcomes (e.g., RMDQ). As a sub-
theme approximately 1/3 of included studies used trian-
gulation of outcome scores to deem a patient recovered or 
not (i.e., three or greater cut-off scores). Across the entire 
recovery definition synthesis, only 7% of included studies 
used a comparison/triangulation of scores to define recov-
ery (Fig.  2). Of this theme, almost half of include stud-
ies triangulated a recovery definition based on multiple 
scores. Outside of similarly led investigator groups, these 
comparisons/triangulations of scores to define recovery 
were rarely the same. For example, “fully recovered was 
defined as scores of one or zero on the Roland-Morris dis-
ability scale and five or less on the Oswestry disability 
scale” [34].

Change/Improvement from a baseline score  For the theme 
of change/improvement from a baseline score (11% of 
studies), a dichotomous label was not applied to the mea-
sure used, rather recovery was broadly interpreted con-

sidering change from a pre-intervention score. Examples 
included recovery defined as a ratio related to a baseline 
score, or whereby high scores broadly equated to better 
recovery. For example, “A recovery rate of 75% or greater 
was regarded as excellent, 50 to 74.9% as good, 25 to 49.9% 
as fair, and less than 25% as poor” [35].

Recovery as a process/trajectory  The final theme related 
to recovery defined as a process or trajectory (3% of stud-
ies). Definitions under this theme often used a measure 
such as pain intensity to longitudinally plot the recovery 
of patients along trajectory patterns. Terms often included 
the idea of one trajectory representing recovery with the 
others representing a state of non-recovery related to the 
presence of moderate/high levels of pain or disability.

Measures of recovery
Six main themes captured how recovery had been previ-
ously measured across all included studies (Fig. 3), with 
four sub-themes.

Multiple measures  The most common theme for recov-
ery measurement was through use of multiple measures 
(35% of studies). This was commonly achieved through 
pain and disability-focused measures, although motor 
and sensory function were also commonly measured. This 
theme included a sub-theme of inclusion of a recovery 
construct or not, with 10% of included studies using mul-
tiple measures that included recovery-centric measures 
(i.e., recovery-direct measure such as GRC or recovery 
expectations).

Recovery measure  The second largest measurement 
theme related to the use of a recovery-centric measure-
ment in isolation, equating to 29% of the thematic syn-
thesis for measures. These measures included the Global 
Perceived Effect, or Self-Perceived Recovery.

Singular measure excluding recovery  22% of the included 
studies used a singular measure excluding a recovery-cen-
tric measure. This was accomplished through measure-
ment of disability (26% of total theme), pain intensity (48% 
of total theme) or physical function (26% of total theme) 
as proxy measures for recovery, each of which were sub-
themes. Common measures included using the NPRS, 
Visual Analog Scale [26], Oswestry Disability Index [36], 
RMDQ, or description of a return to pre-injury function 
or work status.

Recovery/Pain plus an additional measure  13% of 
included measures were categorized as using two mea-
sures for measurement of recovery, with either a focus 
on pain or recovery. Some studies included a recovery-
centric measure such as the GRC and a physical function 



Page 7 of 12Lukacs et al. BMC Musculoskeletal Disorders          (2024) 25:763 

measure, while others included a pain-based measure and 
a physical function measure.

Indirect measure/Not specified  The remainder of the 
included studies (2%) either used an indirect measure of 
recovery (e.g., economic evaluation) or were not specified.

Recovery perspectives
Recovery perspectives were analyzed across all studies 
to determine if the patient and provider were accounted 
for in recovery definitions and measurements (Table  2). 

Three main themes and four subthemes adequately 
described the data.

Provider  The largest theme was the perspective of the 
provider, with two sub-themes: Provider only, Patient but 
provider analyzed. 27.2% (n = 136) of studies had included 
a perspective of recovery from the provider alone. The 
second sub-theme in this category was when the patient’s 
perspective was initially included but was further analyzed 
by the provider in 39.4% of studies. Examples included 
the use of patient-reported data, but then a threshold was 

Table 2  Themes and sub-themes (in italics) of perspectives of recovery across the entire synthesis
Perspective of recovery Frequency (n) %
Patient 149 29.8
  Patient - Direct 99 19.8
  Patient - Indirect 50 10.0
Provider 333 66.6
  Provider Only 136 27.2
  Patient but provider analyzed 197 39.4
Patient and Provider 18 3.6

Fig. 3  Six main themes of recovery measurements across entire synthesis. Results are presented in both counts and percentage of total synthesis
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placed upon to dichotomize patients as recovered or not. 
Taken together (66.6% of synthesis), the patient’s perspec-
tive regarding recovery was either not preserved in mak-
ing a recovery determination or was not made from their 
perspective.

Patient  The second most frequent perspective of recov-
ery gathered was from the patient in 29.8% of studies. Per-
spectives were either direct (recovery-related measure), 
or indirect where a patient-reported measure was used 
but was not recovery-centric (i.e., disability).

Patient and provider  Lastly, in 3.6% (n = 17) of studies, 
both patient and provider perspectives were gathered. 
No included studies reported on potential inconsisten-
cies between the perspectives of patients and providers 
regarding recovery.

See S3 File for a comprehensive list of all data syn-
thesis for recovery definitions, measurements, and 
perspectives.

Discussion
This review represents the first attempt to synthesize the 
measurements and definitions of recovery for LBP across 
quantitative and qualitative literature, while also seek-
ing to identify how perspectives of recovery may align or 
differ between patients and providers. Seminal work was 
completed in this area by Kamper and colleagues over 10 
years ago [6], and it appears that the field has progressed 
very little given the numerous definitions and measures 
of recovery identified through thematic analysis in the 
present review. At the time of writing, recovery is not 
emphasized as a highly relevant domain in LBP research 
and is not included as part of a core outcome set for LBP 
[37, 38]. While a lack of standardization with respect to 
defining and measuring recovery cannot solely be blamed 
for the current burden of LBP [1, 39], it is very likely a 
contributing factor. Inconsistent definition of outcomes 
can lead to under-prioritization and a lack of funding, 
which compounds challenges with clinical recommenda-
tions [20, 39]. As a result, urgent action is required from 
researchers, clinicians, and patients to come together to 
help operationalize the concept of recovery.

Recovery definitions
Alarmingly, this review highlights that more than 1/3 
of published studies lacked a formal definition of recov-
ery. This issue is further complicated by almost half of 
the included studies being low quality indicating that 
the field does not have a consistent understanding of the 
construct of recovery. As a result, it becomes challenging 
to recommend definitions or measurements of recovery 
based on the methodological quality of included stud-
ies. It should also be noted that definition of different yet 

related concepts like recurrence also are limited due in 
part to a lack of agreed upon definitions for recovery in 
patients with LBP [40].

This review identified seven main themes in which 
recovery has been defined. Many of these themes 
appear to be highly emblematic of an ableist normal, 
where the attainment of normal is viewed as the goal, and 
any failure to do is likely to discriminate against those 
who cannot achieve it [41]. While issues of ableism are 
likely to persist in defining recovery, ceasing to use sin-
gular cut-off scores could assist in de-coupling a patient’s 
recovery and notions of normality [42]. It should also be 
noted that Kamper and colleagues also highlighted that 
dichotomous definitions of recovery were the most fre-
quently adopted method for defining recovery [6], as 
opposed to defining recovery as a continuous process. 
In contrast, our work found that 20% of included studies 
defined recovery compared to a singular-cut off score. As 
a result, it appears that the field is shifting, but this prac-
tice remains consistent 10 years since the last review.

Efforts for recommendations on recovery definition 
have been made but are not widely implemented, given 
the multiple themes of definitions noted in the present 
study. Previous literature identified the notion that recov-
ery can include several domains depending on whether 
LBP is acute or chronic, leading to an emphasis on read-
justment rather than resolution [43]. Walton and col-
leagues postulated that recovery could be approximated 
by self-report and may represent the achievement of 
a health state perceived by an individual to provide the 
health resources necessary to achieve an actualised ver-
sion of themselves [11]. In other words, self-report for 
recovery could represent one of the more valid defini-
tions for recovery as it would be specific on an individual 
basis. For such an understanding to take place, multiple 
understandings of what recovery constitutes are required. 
For example, for some patients with LBP a return to a 
pre-injury state or the absence of clinical symptoms may 
be desirable. For others, a change in a score from a base-
line or a triangulation of scores may seem apt. We rec-
ommend that a consensus-driven definition of recovery 
should include a range of accepted definitions given that 
our work supports that there is no singular definition for 
recovery of LBP.

Finally, another consideration for the concept of recov-
ery (and its definition) is response shift. Response shift 
can be defined as a change in the meaning of self-eval-
uation and is particularly evident in chronic conditions 
[44, 45]. In the context of potentially chronic conditions 
such as LBP, response shift could represent a coping 
strategy used by patients to re-evaluate or re-define the 
goals that are meaning to them in their course of care 
[11, 45]. While methods to control for response shift are 
beyond the scope of this article, the phenomenon itself 
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is worth mentioning in the context of defining recovery 
for patients with LBP. As others have indicated, response 
shift can be one reason why rehabilitation efforts can 
appear minimal in those with chronic presentations, and 
response shift should be considered especially for studies 
focused on treatment effects [46].

Recovery measures
Without a unified definition of recovery, there is cur-
rently no accepted gold standard for recovery mea-
surement [47], and measurement of recovery remains 
problematic. This review highlighted that there were six 
main themes to indicate how recovery had been mea-
sured in patients with LBP. One quarter of included 
studies used a non-recovery centric measure (e.g., pain 
intensity or disability) in isolation for determination 
of recovery. Pain and Disability-centric measures have 
been previously reported to be some of the most com-
mon measures in recovery [47], which is consistent with 
this review. In the example of disability, other author 
groups have highlighted that patients may demonstrate 
an improved RMDQ score yet view themselves globally 
worse [48]. Almost 1/3 of included studies in this review 
employed the use of a recovery-centric measure such as 
the GRC. While such measures are known to be easy to 
administer and can offer excellent test-retest reliability 
[49, 50], the validity of GRC measures are often ques-
tioned as well as their susceptibility to recall bias [48, 50].

Likely related to a lack of a gold standard [47], the 
largest theme captured in this review for recovery mea-
surement pertained to the triangulation of measures to 
make a recovery determination. If what is emphasized 
as important for recovery in patients with LBP is dif-
ferent to different people, than multiple measures are 
likely needed to properly capture it. As has been previ-
ously postulated, this approach seems to be reasonable 
as at least two sources of information provide overlap, 
while three sources can aid in the confidence of making 
a recovery determination through triangulation of find-
ings [51]. Since most included studies were of either low/ 
moderate quality, specific measures cannot be endorsed, 
but a triangulation approach seems appropriate given 
current limitations. Thus, our work would recommend 
the use of multiple measures to triangulate findings when 
measuring recovery.

In practice, this could look very different between pro-
viders. Triangulation of recovery measurement could 
appear different from patient to patient as a clinically 
important effect is specific to the individual patient [52]. 
The use of multiple measures also assists in overcoming 
the limitations of only evaluating one outcome measure, 
and risk minimizing the patient experience [53]. Selec-
tion of outcomes that highlight multiple domains/attri-
butes is one way in which (a) a provider can be more 

certain that there is change in presentation and (b) mea-
sure domains of the recovery experience that are impor-
tant to the patient [54]. Fundamentally, evaluation of 
recovery should incorporate the patient’s perspective as 
many legacy PROMs were not designed with patients in 
mind [53–55], and the use of multiple measures enables 
a comprehensive narrative of a patient’s recovery journey.

Perspectives of recovery
We did not find any evidence of perspective of recovery 
between patients and providers differing in the same 
study, but the perspectives of patients were mostly not 
preserved in making recovery determinations. While 
PROMs were the most frequently used clinical mea-
surements related to recovery, the actual determination 
of recovery was made by investigators usually in rela-
tion to a cut-off score, a combination of cut-off scores, 
the absence of pain or disability, or improvement from a 
baseline measurement. The results of this review are con-
sistent with previous criticisms of the field, in that patient 
perspectives on recovery determinations are not tradi-
tionally included beyond self-report measures, suggest-
ing additional measures are needed [56]. Both depression 
studies and post-surgical literature have reported that 
patient perspectives can be a blind spot in understand-
ing recovery [13, 57, 58]. As current pain theories like 
the Multimodal Assessment Model of Pain recognize 
patient narrative as the best approximate proxy for the 
pain experience [59], then recovery narratives are also 
likely the best proxy for the recovery experience. Given 
that patient perspectives were not incorporated in legacy 
measures [55], establishment of a consensus regarding 
recovery that states the importance of patient narrative 
could advance the field like the proposed International 
Association for the Study of Pain definition for pain [60, 
61].

Strengths and limitations
This review has several strengths. This MSSR synthesizes 
definitions, measurements, and perspectives of recovery 
across a wide spectrum of research and included a for-
mal quality assessment of included studies. However, this 
review is not without limitations. There were fewer quali-
tative and mixed methods studies included in the synthe-
sis in comparison to quantitative literature, highlighting 
a gap in existing evidence. As we only included studies 
that specifically mentioned recovery it is possible that 
studies that used similar related terms (e.g., Resolution, 
Improvement, etc.) could have been missed. However, as 
this review included nearly 500 studies, this omission is 
very unlikely to significantly alter results. Lastly, another 
limitation to our work pertains to the thresholds used for 
quality assessment of the MMAT, as there are no estab-
lished thresholds for this tool.
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Conclusion
Within LBP research, recovery as an outcome is not 
properly defined, is measured using multiple measures 
and does not typically incorporate patient perspectives. 
We recommend that a consensus-driven approach, such 
as the Delphi method [62] is needed to define a range 
of accepted definitions for recovery given that our work 
supports that there is no singular definition for recovery 
of LBP. Based on the results of this review we also recom-
mend using multiple measures that triangulate findings 
and including the patient’s perspective through qualita-
tive methods. Urgent action is needed to inform a range 
of accepted definitions to accommodate the heteroge-
nous presentation of LBP.
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