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Abstract

Background and aims: Goal attainment scaling (GAS) has been widely applied to
chronic conditions; however, only recently has it been used for patients with low
back pain (LBP). The objectives of this systematic review were to (a) examine the
characteristics and rigor of published studies of GAS in the rehabilitation of patients
with LBP, (b) describe how GAS has been applied in patients with LBP, and
(c) evaluate the responsiveness and validity of GAS as an outcome measure in
patients with LBP.

Methods: A systematic search of the CINAHL, PubMed, and MEDLINE databases
was performed (1968 and 1 September 2020) in addition to hand searching. Studies
including GAS procedures in patients with LBP during rehabilitation were included in
the review. Two authors independently selected studies for inclusion and determined
levels of evidence using the Oxford Levels of Evidence and rated each study for qual-
ity using the Newcastle-Ottawa scale and reporting transparency using the STROBE
statement checklist.

Results: Six Level IV and one Level llI/IV study were included in this review (search
produced 248 studies for review). These studies assessed GAS feasibility, validity,
sensitivity, and association with other outcome measures in patients with LBP. Find-
ings suggest that patients with LBP are able to identify and set individualized goals
during GAS, while GAS may be more sensitive to change and may measure different
aspects of the patient experience as compared with fixed-item patient-reported mea-
sures. Additionally, GAS may have a therapeutic effect while improving patient out-
comes and may be associated with patient satisfaction.

Conclusion: Based on this review, GAS shows promise as a feasible patient-centered
measure that may be more responsive to change than traditional outcome measures.
However, GAS has been inadequately developed and validated for use during rehabil-

itation in patients with LBP.
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1 | INTRODUCTION

Low back pain (LBP) is the second most common cause of disability in
the general population, is the most common cause of activity limita-
tion and disability in people under the age of 45 in the United States,
and is globally the leading cause of years lived with disability.®™>
Direct and indirect costs due to LBP continue to rise and are esti-
mated to approach 626 billion dollars annually in the United States,®”
and estimates from Europe indicate up to 2% of gross domestic prod-
uct.®? In 2015, 3.67 million people between 18 and 64 years of age
indicated they were unable to work due to chronic back or neck pain,
while an additional 1.75 million indicated that their work was limited
due to chronic back or neck pain.'° Physical therapists are commonly
involved in the management of patients with LBP1-13. however, it
has been suggested that the use of standardized outcome measures
may be time-consuming, confusing, and difficult for patients to com-
plete.* The present healthcare environment emphasizes patient-
centered outcomes®’; however, current measures used for patients
with LBP often fail to incorporate patient-centeredness.*® Patient-
centered outcomes address the needs of healthcare providers and
researchers for measures to accurately assess the effectiveness of
interventions for patients with LBP.

Numerous standardized outcomes exist for healthcare providers
to measure changes in patients with LBP, including the use of mea-
sures of pain and disability, such as the numerical rating scale and
Oswestry disability index.t”~'? While these measures are typically
considered the current standard for research and clinical practice,18
the isolated use of such measures to guide clinical decision-making
and the meaningfulness of these measures to patients remains
unclear.?® These measures provide important information regarding
the interpretation of populations in group studies; however, their use-
fulness in making decisions about individual patients is often lim-
ited.2%?2 Patients with LBP define improvement based on their

capacity to reengage in activities and return to participation that is

important to them as individuals.?® Standardized fixed-item patient-
reported outcome measures alone may not fully reflect the scope of a
patient's impairments, activity limitations, and participation restric-
tions because these measures often disregard the needs of each indi-
vidual patient. Froud et al suggest that researchers develop outcome
measures that address social factors (eg, the impact of LBP on rela-
tionships and worry about work).?* Failure to capture and relate pro-
gress to the unique experience of individuals with LBP may explain
the low to modest treatment effects reported for most intervention
studies for chronic LBP, even when findings are aggregated in system-
atic reviews. 2533

Several researchers have suggested that outcome measures
where each patient can identify his/her particular treatment goal(s),
such as is done in goal attainment scaling (GAS) (Figure 1), may better
reflect goals that are important for individual treatment suc-
cess.?23435 GAS was developed by Kiresuk and Sherman®® to evalu-
ate individual and group outcomes in mental health services. The
theory supporting the GAS procedure questions the assumption that
a universally acceptable outcome measure exists due to the variety of
goals that are meaningful to individual patients.

The stages of the GAS process? are illustrated in Figure 1. In the
first stage, three to five goals are identified during the patient inter-
view to establish an agreed upon set of priority goals following the
SMART principle® (specific, measurable, achievable, realistic/relevant,
and time-based). These goals are weighted for importance and diffi-
culty using a 4-point scale (Table 1). The weight for each goal is then
calculated (weight = importance x difficulty). The clinician and
patient define the expected outcome, for each goal. The scores are
then converted to a GAS T-score, which provides a numerical value
for the degree to which patient-initiated goals have been
achieved.??3> A GAS T-score of 50 means that the expected outcome
was achieved, while a score less than 50 indicates performance below
the expected outcome and a score greater than 50 indicates perfor-

mance exceeding the expected outcome.®” This process allows for the

Identify 3-5 Goals
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Weigh Goals for Difficulty and Importance
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Identify Expected Outcomes

R 7
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At Follow-Up, Judge Actual Performance against Expected Outcome and

FIGURE 1
stages

Goal attainment scaling
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TABLE 1  Weighting scale for importance and difficulty as
described by Turner-Stokes??

Importance Difficulty
0 =not at all 0 = not at all
1 = alittle 1 = alittle

2 = moderately 2 = moderately

3 = very 3 = very

identification of a patient-generated (thus patient-centered) outcome
measure that can be used to monitor changes over time in individual
patients.

Healthcare providers routinely apply goal setting in clinical
practice; however, GAS differs in that the goals are both quantified
and patient-initiated, rather than entirely qualitative and provider-
nominated.?%*® Furthermore, care focusing on an individual's goals,
such as GAS, may facilitate patient-centered care. GAS has the poten-
tial to increase provider and patient focus on preferred activities and
aid in collaboration to achieve an individual's goals.3’ GAS may be
particularly applicable in heterogeneous patient populations with
complex presentations encompassing varied emotional, physical, and
social domains.®* Therefore, GAS may be an ideal outcome measure
for healthcare providers to use in the management of patients with
chronic LBP. GAS has been widely applied to chronic and disabling
conditions®*%; however, only recently has it been used to address
the problems associated with chronic LBP.213741-45 Therefore, the
objectives of this systematic review were to (a) examine the charac-
teristics and rigor of published studies of GAS in the rehabilitation of
patients with LBP, (b) describe how GAS has been applied in patients
with LBP, and (c) evaluate the responsiveness and validity of GAS as

an outcome measure in patients with LBP.

2 | METHODS

21 | Protocol and registration

This systematic review followed the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) guidelines.*® This

study had no prepublished or registered protocol before
commencement.
2.2 | Data sources and searches

A systematic search of the literature was performed by a single inves-
tigator (DDH) using CINAHL, PubMed (Legacy), and MEDLINE data-
bases between the years 1968 and 1 September 2020. We limited
the results to those in the English language using human participants.
The following keywords were combined to perform the search: (“goal
attainment scal®” OR “goal attainment procedur®” OR “goal scal*” OR

“goal attainment scor*” OR “goal achievement”) AND (“low back

Open Access

pain” OR “lumbago” OR “spinal disorders”). Additional hand searching

was completed by scanning the reference lists of included articles.

2.3 | Study selection

The following inclusion criteria were used to select relevant articles
from the search results: (a) GAS as the primary intervention and/or
outcome; (b) was applied to a patient population with LBP; and
(c) receiving rehabilitation by physical therapists either alone or as part
of a multidisciplinary rehabilitation team. Articles were excluded if
(a) the article was an opinion paper, editorial, or non-peer reviewed,
(b) GAS was not an outcome or treatment, (c) the article was not writ-
ten in English, or (d) LBP was not a primary diagnosis. Study screening
for eligibility was completed independently by two investigators (DEH
and DDH) who first screened all articles by title and abstract and then
finally through a review of the remaining full-text articles. All discrep-
ancies were resolved by consensus.

2.4 | Data extraction and quality assessment
Two investigators (DEH and DDH) independently extracted the rele-
vant data from the articles using a standardized data table that
included the first author's last name, country of origin, year published,
setting of the study, participant demographics (sample size, sex, age,
primary diagnoses), study design, study purpose, outcome measures
used, study results, and study conclusion. Any discrepancies were dis-
cussed until consensus was reached.

Two independent raters (DEH and DDH) independently deter-
mined the levels of evidence of each article using the Oxford Levels
of Evidence*” and rated each of the included articles for quality using

)*8 and for

the Newcastle-Ottawa scale for cohort studies (NOS
reporting transparency using the STROBE statement checklist.** The
NOS is a 0- to 10-point scale used to assess the quality of cohort
studies with higher scores indicating higher quality.*® The NOS shows
generally fair intra-rater reliability and excellent test-rest reliability.>°
The STROBE statement checklist is a 22-item binary (yes or no)
checklist that provides guidance for reporting observational studies.*
This tool was chosen as a supplement for NOS to describe the
reporting quality®® or the comprehensiveness and clarity of reporting
of the studies. Any discrepancies in scoring were discussed until con-

sensus was reached.

2.5 | Data synthesis and analysis

Data from the included studies were synthesized narratively as quan-
titative analysis was not appropriate given the variability in the
included studies. The aim of the narrative synthesis was to summarize
the study characteristics and the application of GAS procedures and
their use in measuring patient outcomes in patients with LBP. To ana-

lyze the agreement between raters (DEH and DDH), percent
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agreement was calculated for each individual criterion on the STROBE
statement checklist. This was performed since reliability data on the
use of the STROBE checklist for assessing reporting quality for cohort
studies have not been established.

3 | RESULTS

The initial query of CINAHL, PubMed, and MEDLINE produced 247 arti-
cles, and an additional 1 article was identified through hand searching.
After duplicates were removed, 221 articles were screened for eligibility.
Screening titles and abstracts removed 213 articles, and full-text review
removed an additional 1 article. Therefore, seven articles met the eligibil-

ity requirements for inclusion in this review (Figure 2).

3.1 | Description of studies

Table 2 summarizes extracted data from the included articles. Identi-

fied studies were predominantly observational cohort studies that

investigated the feasibility of GAS in clinical practice,‘”’44

37,45,52

its validity

and sensitivity,
21,42

and associations with measures of patient satis-

21,41-44

faction and standard outcome measures in patients with

LBP. All studies investigated GAS as an outcome measure, while one

Records identified through

study®® also considered GAS as an intervention. Physiotherapists®”#4

applied GAS in two of the seven included studies, while four studies

indicated that GAS was applied by an unspecified provider*?4°

or
“therapist,”**>?> and one was completed by an occupational thera-
pist.2* Those studies that did not specify the provider were composed
of multidisciplinary teams that include physical therapy, occupational
therapy, and/or psychology; therefore, the term “therapist” may be
used to describe any of these providers.

These studies have several limitations, including the use of obser-
vational cohorts with no comparison group, deviations from standard
GAS procedures, and lack of description of formal training for clini-
cians. One study® examined the therapeutic efficacy of GAS and
showed improvements in GAS scores following intervention. How-
ever, the study was performed in patients (72.4% who had LBP) with
poorly defined chronic pain (eg, missing cause or duration of pain). In
addition, the majority of studies using GAS were completed in

research settings outside the United States.®”414344.52

3.2 | Main findings of studies

Two studies found that patients are able to identify and set individual-
ized goals during GAS.**** Two studies®”** found that GAS may be
more sensitive to change than fixed-item patient-reported measures

database searching
CINAHL (n=8)
MEDLINE (n=148)
PubMed (n=119)

through other sources
(n=1)

Additional records identified

A 4 A 4

Records after Duplicates Removed
(n=221)

A 4

Records screened
Title/abstract
(n=221)

v

Records excluded

(n=213)

A

Full-text Records assessed
for eligibility
(n=8)

v

Records excluded

(n=1)

l

Studies included
(n=7)

FIGURE 2  Study flow of records
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TABLE 3 Critical appraisal of reporting transparency using STROBE checklist

STROBE Fisher and Williams Percent
checklistitem  Hardie** Hazard et al®*  Hazard etal*®> Mannionetal®” Mullisetal**  Oliveretal®®  and Steig®®  agreement
1(a) Y Y Y N Y N N 100
1(b.) Y Y Y Y Y Y Y 100
2 Y Y Y Y Y Y Y 86
3 N Y N N N N N 100
4 Y Y Y Y Y Y Y 86
5 Y Y Y N N Y Y 71
6(a) Y Y Y Y Y Y N 86
6 (b.) N/A N/A N/A N/A N/A N/A N/A 86
7 Y Y Y Y Y Y Y 100
8 Y Y Y Y Y Y Y 100
9 N N Y N N N N 86
10 Y N N N N Y Y 86
11 Y Y Y Y Y Y Y 86
12 (a.) Y Y Y Y Y Y Y 71
12 (b.) N Y Y N Y Y Y 57
12 (c.) N Y Y N/A N/A N/A N/A 86
12 (d.) Y Y Y Y N N Y 86
12 (e.) N Y N N N N Y 71
13 (a) Y Y Y Y Y Y Y 86
13 (b.) N Y Y Y N Y Y 100
13(c.) N N N N N Y N 71
14 (a.) Y Y Y Y N Y Y 86
14 (b.) N Y Y Y Y Y Y 100
14 (c.) N/A Y N/A Y N/A Y Y 71
15 Y Y Y Y Y Y Y 71
16 (a.) Y Y Y Y N Y N 57
16 (b.) N/A N/A N/A N/A N/A N/A N/A 100
16 (c.) N/A N/A N/A N/A N/A N/A N/A 100
17 N N N N N N Y 71
18 Y Y Y Y Y Y Y 100
19 N N N Y Y Y Y 71
20 Y Y Y Y Y Y Y 100
21 N N Y Y Y N Y 57
22 N Y Y Y Y N N/A 86

(Oswestry disability index and Roland-Morris disability questionnaire
[RMDQ)). It is hypothesized that this sensitivity to change is due to
GAS measuring different aspects of the patient experience in those
with chronic LBP when compared with fixed-item patient-reported
measures.3” 4152 Specifically, it was found that the RMDQ accounted
for only 78%7 and 21%*® of goals identified in GAS. Importantly,
Mullis and Hay*® found that GAS was able to discriminate those who
improved and who did not improve and those that did not and GAS
was moderately correlated with general health status (r = 0.40). GAS
has been demonstrated to be associated with patient satisfaction (cor-
relations ranged from r = 0.29-0.88).22%2%3 Significantly, GAS was
found to be more associated with patient satisfaction than pain and

physical function outcome measures?! and may account for up to two
times the variance.*? In addition, while GAS is generally considered an
outcome measure, it may have a positive therapeutic effect and
impact on outcomes as GAS accounted for 24.7% of the variance in

improvement following intervention.*®

3.3 | Levels of evidence and critical appraisal

21,3741-44 4f the seven

Levels of evidence are included in Table 2. Six
studies were Level IV evidence, and a single article with two study

parts* was both Level lll (Study 1) and Level IV (Study 2). NOS scores
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are included in Table 2 and ranged between 4 and 8, which represents
medium to high risk of bias,>® Specifically, a single study scoring an
8,% four studies scoring a 6,41:424552 {4 studies scoring a 52137 and a
single study scoring a 4.*® Reporting transparency data from the
STROBE checklist are presented in Table 3. The greatest threats to
reporting transparency were found in the following items: 3 “State
specific objectives, including any prespecified hypotheses” (missing in
six of seven studies), 9 “Describe any efforts to address potential
sources of bias” (missing in six of seven studies), 13(c) “Participants:
Consider use of a flow diagram” (missing in six of seven studies),
17 “Report other analyses done” (missing in six of 7 studies),
12(e) “Statistical methods: Describe any sensitivity analyses” (missing in
five of seven studies), and 10 “Explain how study size was arrived at”
(missing in four of seven studies). Overall, five of seven studies (71%)
included 60% or more items on the STROBE checklist. Percent agree-
ment between raters for individual criterion score ranged from 57 to
100%. Lower levels of agreement between reviewers were found for
the following items: 12(b) describes any methods used to examine sub-
groups and interactions, 16(a) gives unadjusted estimates, and 21 dis-
cusses the generalizability (external validity) of the study results. This
lower level of agreement was most likely due to the subjectivity of

scoring for these items compared with other items in the checklist.

4 | DISCUSSION

GAS was first used for patients with chronic LBP in 1986; however,
the number of investigations studying the usefulness of this measure
for patients with chronic LBP has increased over the past 10 years.
This systematic review identified several highly transparent studies
that found the following: patients with LBP are able to identify and
set individualized goals during GAS.**** GAS may be more sensitive

37,41

to change and may measure different aspects of the patient expe-

rience as compared with fixed-item patient-reported measures.>”#1:52
In addition, the GAS may have a therapeutic effect while improving
patient outcomes*® and is associated with patient satisfaction.2%*2
Previous research indicates that active patient involvement in esta-
blishing physical therapy goals, as is done in GAS, positively influences
treatment outcomes and patient perceptions regarding quality of
care.”® In addition to facilitating cooperative goal setting,>” GAS also
impacts patient motivation??*°; therefore, healthcare providers may
want to include GAS in their management of patients with chronic
LBP. Furthermore, GAS has been used to asses patient response to

3738 which is often included in the

cognitive behavioral approaches,
management of this patient population (Delitto, LBP Guidelines,
2012). The results of this review suggest that GAS may have a posi-
tive impact on the care of patients with chronic LBP because it pro-
vides a more sensitive measure of patient outcomes and is associated
with greater patient satisfaction.

Hurn et al®** indicated the need for further work to establish the
psychometric properties (ie, reliability, validity, and responsiveness) of
GAS scores. Goal setting is already part of routine physical therapy
practice; however, the process is highly variable®® with goals that are

Open Access

traditionally provider generated.’? Furthermore, GAS procedures
(approach and scale, Table 2) vary greatly and the time required to
administer GAS for patients with LBP in clinical practice is unknown.
This review found five different procedures among the seven included
studies. This variability highlights the need for a standardized
approach and training for clinicians applying GAS, which will allow for
greater comparability of outcomes across studies and facilitate com-
munication among clinicians.

Hurn et al also found that there was significant variability in who
administered GAS procedures in the rehabilitation of patients with
pediatric, geriatric, cardiac, and neurological disorders, as well as for
patients with chronic pain.3* Of the 15 articles included in Hurn et al's
systematic review,>® GAS was administered by a physical therapist
alone in only one study. In the majority of studies (6/15), GAS was
administered bv a multidisciplinary team, while it was applied by occu-
pational therapists, geriatricians, or unknown providers in two studies
each. GAS was also completed by nursing and rehabilitation counselor
in one study each. Our results support these results and found that
physiotherapists administered GAS in only two studies, with the
remaining studies utilizing occupational therapists or members of mul-
tidisciplinary teams. This variability in clinicians applying GAS, com-
bined with the aforementioned variability in procedures, makes it
difficult to compare outcomes across studies.

In patient populations with a high degree of variability, such as
those with LBP, fixed-item measures are often less responsive to
change.® Most patients do not simply seek pain relief when seeking
interventions for LBP.®* Furthermore, individual characteristics such
as gender and educational attainment may impact what outcomes
patients seek from care. Knowledge of patient-initiated and -centered
goals will enable the healthcare team to offer interventions that are
more individualized and focused toward patient-specific goals, leading
to improved outcomes and potentially more focused care.*°

Our recommendation is not that healthcare providers abandon
current traditional fixed-item patient-reported outcome measures (eg,
Oswestry disability index, numerical rating scale), but rather that GAS
can enhance traditional measures through the identification of individ-
ually desired health states for patients with chronic LBP.22%745 We
acknowledge that fixed-item measures may not capture what is
always meaningful to patients, as Mannion et al®” found that 22% of
goals set during GAS were not included in a traditional outcome mea-
sure (Roland-Morris disability questionnaire). Fixed-item outcome
measures may be more useful than GAS for measuring disability and it
is not clear whether GAS, when fully developed, would capture long-
term outcomes as well as existing measures.®”

A greater appreciation of the impact of LBP on patients' lives may
improve the patient experience.?* It has been recommended that pro-
viders focus as much attention on the patient and their experiences as
they do on selecting interventions.®? This appreciation and attention
along with collaborative goal setting may improve the patient
experience,?* enhance patient-provider therapeutic alliance,®® facili-
tate treatment compliance,*® increase patient involvement in the
decision-making process,®* and improve the alignment of interven-

tions with common goals. Therefore, patients may be better able to
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make decisions when intervention options require trade-offs
(eg, symptom management vs functional capacity).65

The current focus on patient participation in their care has
resulted in the development of standardized tools to measure
patient perspectives. For example, the Patient Reported Out-
comes Measurement Information System (PROMIS)®® instrument
has been recommended for use in patients with chronic
LBP. Furthermore, it has been suggested that commonly used
measures, such as the Oswestry disability index,®” could eventu-
ally be replaced by PROMIS measures.®® Hung et al®® found that
the PROMIS Physical Function and Pain Interference measures
resulted in a large range of values for meaningful change, which
was related to the methods used to determine MCID (anchor-
based vs distribution-based). Based on these results, the authors
stressed the importance of judgment when MCIDs are used to
guide clinical decisions.®®

It has also been noted that domains beyond the PROMIS Physical
Function and Pain Interference measures, such as social role satisfac-
tion, are meaningful to patients and should be considered in the
assessment of patients with chronic LBP.%° Because it assesses
“achievement of “treatment intentions and goal attainment,” GAS has
been recommended as an adjunct to address the inherent limitations
of standard outcomes measures.”® Furthermore, GAS provides a
structure for provider and patient collaboration on goal setting and
achievement,®* which may result in increased patient participation

and adherence in their rehabilitation.”*

41 | Limitations

This review has several limitations. The possibility of study identifica-
tion bias is present because only articles in English were reviewed.”?
Several concerns regarding the use of GAS have been identified,
including methodological inconsistency, scale variation, inconsistency
in selecting expected outcomes, and difficulty with specifying specific
measurable outcomes.”®”4 This was true in the present investigation
as the majority of the studies were observational cohorts with incon-
sistent applications of GAS.

4.2 | Conclusions

Based on this review, GAS shows promise as a patient-centered mea-
sure that may be more responsive to change than traditional outcome
measures. However, GAS has not been fully developed and validated
for use in patients with LBP during rehabilitation. In order to meet the
needs of healthcare providers and the impact of LBP on patients, GAS
requires further development and evaluation. This review suggests
that GAS may have the potential to provide an outcome measure that
is more meaningful to patients with LBP than those currently used.
This type of measure would also support the therapeutic alliance
and collaboration between patients and providers, which facilitate

successful outcomes.
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