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A B S T R A C T

Objective: The purpose of this systematic review was to critically appraise and synthesize the psychometric
properties of the Global Rating of Change (GRoC) scales on the assessment of patients with low back pain (LBP),
upper extremity and lower extremity disorders.
Methods: A search was performed in 4 databases (MEDLINE, EMBASE, CINAHL, SCOPUS) until February 2019.
Eligible articles were appraised using Consensus-based Standards for the selection of health Measurement
Instruments (COSMIN) checklist and the Quality Appraisal for Clinical Measurement Research Reports
Evaluation Form.
Results: The 8 eligible studies included participants with orthopedic lumbar spine impairments (n = 52,767),
patients with work-related musculoskeletal disorders (n = 1944), patients with low back pain (n = 183) and
individuals with upper extremity disorders (n = 151). Risk of bias was ranging from “adequate” to “very good”
and quality was found excellent for all studies. Based on pooled data, test-retest reliability of 11-item GRoC for
patients with low back pain was found excellent ICC = 0.84, 95% CI: 0.65 to 0.94. Test-retest reliability in
patients with shoulder pain was found fair to good ICC of 0.62 in a 15-point GRoC scale. Seven studies (n = 7)
examined the convergent validity between GRoC and another outcome measure. Minimum important change on
the Portuguese version of Global Perceived Effect (GPE) for patients with LBP was 2.5 points out of 11 points.
Conclusions: The current pool of clinical measurement studies indicates that the GRoC has excellent test-retest
reliability for patients with low back pain, shoulder pain and with lumbar spine disorders. However, the validity
of it as a reference standard in responsiveness studies or as an accurate overall assessment of change has been
questioned. While future studies might provide more insight into its measurement properties, this limitation is
unlikely to change. Therefore, we suggest that future responsiveness in the studies that want a global indicator
measure need to use an additional measure to mitigate recall bias.
Prospero registration number: CRD 42020149122.

1. Introduction

A change in a patient's health condition can be evaluated by a pa-
tient-reported outcome measure (PRO), which allows patients to pro-
vide a subjective report of their perceived change.1 Researchers are
directed towards evaluating these PROs and performance-based func-
tional tests, as they can provide an assessment of the health conditions
change over time.2,29 The measurement property of responsiveness

indicates whether a patient has undergone meaningful change over a
period of time. Therefore, the responsiveness of a PRO must be strong,
as they are a critical component in clinical decision-making.2,29

The Global Rating of Change (GRoC) is a scale that assesses whether
the patient condition has gotten worse, better, or stayed the same and
to quantify the magnitude of that change, typically following treat-
ment.3 GRoC scales, can be administered for assessing interventions or
as a reference standard when evaluating the responsiveness of another
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PRO.4 The GRoC requires the individual to recall their initial status
post-injury and compare it to their current health status.1,4 GRoC scales
are presented in a variety of formats with different anchors and with
variations in names such as “Global Perceived Effect”, “Patient Global
Impression of Change”, “Transition Ratings”, and “Global Scale.4 In the
middle of the response scale is a “0” indicating no improvement or no
change, the negative values towards the left indicate worsening
symptoms or a deterioration in status, and positive values towards the
right indicate improvement in the health status.5–8 The GRoC is fre-
quently used in clinical practice for musculoskeletal conditions to assess
the effectiveness of interventions.1,4,9 It reduces administration burden,
it is easy for patients to understand, and it is easy for clinicians to in-
terpret the results.1,4 Since is it not disease specific, the GRoC is ap-
propriate for use in multiple different conditions.5,7,10

While the GRoC is a common tool used to assess the effectiveness of
interventions, it is a retrospective tool that requires patients to recall
information from the past, making it vulnerable to recall bias.1,4,7 This
has led researchers to believe that this retrospective tool would not
provide an accurate measure of functional change over time, as there is
a possibility of a stronger correlation with the current health status of
the patient.4,7,8,10 Although the psychometric properties of GRoC scales
have been critically appraised and synthesized for patients with neck
pain11,26 the psychometric properties of GRoC for other conditions have
yet to be synthesized. The purpose of this study was to assess and
synthesize the psychometric properties of the GRoC scales in patients
with low back pain, upper extremity disorders and lower extremity
disorders.

2. Methods

2.1. Patient and public involvement

There was no patient or public involvement in the design or plan-
ning of this study.

2.2. Study design and protocol registration

We conducted a systematic review to evaluate the psychometric
properties of GRoC scales in patients with neck disorders. The protocol
was registered in PROSPERO register database with registration
number: CRD 42020149122.

2.3. Eligibility criteria

We included studies in this systematic review if the following cri-
teria were met12–14:

• Design: psychometric testing, randomized/cohort studies
• Participants: > 50% of the study's patient population with low back

pain, upper and lower extremity disorders,
• Intervention/Comparison: studies that reported on the psychometric

properties (reliability, validity, responsiveness) of GRoC, Global
Perceived Effect (GPE) and Patient Global Impression of Change
(PGIC),

• Outcomes: GRoC, GPE and PGIC.

Studies with no data on the GRoC scales’ psychometric properties,
and conference abstract/posters were excluded from this systematic
review.

2.4. Information sources

To identify studies on the psychometric properties (reliability, va-
lidity, responsiveness) of the GRoC, GPE and PGIC we searched the
Medline, EMBASE, Scopus and CINAHL databases from inception till
February 2019, using the following keywords: Reliability OR

consistency OR validity OR responsiveness OR calibration OR valida-
tion OR agreement OR minimal detectable change OR clinically im-
portant difference OR psychometric properties OR measurement prop-
erties AND hip OR knee OR ankle/foot pathologies OR lower extremity
OR lower limb conditions/disorders OR upper extremity disorders OR
low back pain AND Global Perceived Effect OR Patient Global
Impression of Change OR Global Rating of Change. Furthermore, we
identified additional studies by examining the reference list of each of
the selected studies.

2.5. Study selection

Two investigators (PB and CZ) performed the systematic electronic
searches independently in each database. The same investigators then
proceeded to identify and remove the duplicate studies. In the next
stage, we performed the independent screening of the titles and ab-
stracts and any full-text article marked as include or uncertain were
obtained. In the final stage, the same two independent authors per-
formed the full text reviews independently to assess final article elig-
ibility. In case of disagreement, a third reviewer; the most experienced
member (JM), facilitated a consensus through discussion.

2.6. Data extraction

The third author (RF) performed the data extractions. The extracted
data were then cross-checked by another author (PB). Data extraction
included the author, year, study population/condition, setting, sample
size, age, properties evaluated, retest-interval, and the intervention
protocol (if used to assess responsiveness parameters).15,16 For relia-
bility estimates, Standard Error of Measurement (SEM), Intra-class
Correlation Coefficient (ICC), Minimal Detectable Change (MDC) and
95% confidence intervals were extracted.15,16 The ICC interpretation of
ICC < 0.40 indicating poor, 0.40 ≤ ICC < 0.75 indicating fair-to-
good and ICC ≥ 0.75 indicating excellent reliability were used as a
common benchmark. The strength of agreement was used as “None” -
(0.00–0.20), “Minimal” - (0.21–0.39), “Weak” - (0.40–0.59), “Mod-
erate” - (0.60–0.79), “Strong” - (0.80–0.90) and “Almost Perfect” -
(> 0.90).17 For validity estimates, correlation coefficient (Pearson's/
Spearman) and the 95% confidence intervals were extracted.15,16 Evan's
guidelines to interpret the strength of the correlation was used which
included: 0.00–0.19 “very weak”, 0.20–0.39 “weak”, 0.40–0.59 “mod-
erate”, 0.60–0.79 “strong”, and 0.80–1.00 “very strong”.18 For re-
sponsiveness estimates, the Effect Size (ES), Standardized Response
Mean (SRM), Clinically Important Difference (CID), and/or Minimal
Clinically Important Difference (MCID) including the method of MCID
estimation – Anchor-/Distribution-based methods, and 95% confidence
intervals were extracted.15,16 To assist clinical decision making, stan-
dard benchmark scores of trivial (< 0.20), small (≥0.20 to < 0.50),
moderate (≥0.50 to < 0.80) or large (≥0.80), as proposed by Cohen,
were used.19 When insufficient data were presented, PB contacted the
authors by email and requested further data.

2.7. Consensus-based standards for the selection of health Measurement
Instruments (COSMIN)

Consensus-based Standards for the selection of health Measurement
Instruments (COSMIN) assesses the risk of bias for the psychometric
properties reported on a property-by-property basis. A score for the risk
of bias in estimates of psychometric properties was assessed by two
authors (PB) and (RF) using the new (COSMIN) checklist.20 If dis-
agreement was present a third person (JM) assist in resolving the dis-
crepancy. Each study was scored on the 4-point scale as “very good”,
“adequate”, “doubtful” or “inadequate” for each of the checklist criteria
for relevant measurement properties (e.g. reliability, responsiveness,
etc.). To determine the overall score for each measurement property,
the worst score counts method was used wherein the lowest score for
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the checklist criteria of the relevant property was taken as the overall
score.21 We then assessed the result of individual studies on a mea-
surement property against the updated criteria for good measurement
properties. This involved the evaluation of results of included studies as
either sufficient (+), insufficient (–), or indeterminate (?).20

2.7.1. Quality Appraisal for Clinical Measurement Research Reports
Evaluation Form

A summary score for the overall quality of individual studies was
appraised independently by the authors (PB) and (RF) using a struc-
tured clinical measurement specific appraisal tool.15,16 In case of dis-
agreement a third person was consulted (JM) to resolve the conflict.
The evaluation criteria of this tool included twelve items: 1) Thorough
literature review to define the research question; 2) Specific inclusion/
exclusion criteria; 3) Specific hypotheses; 4) Appropriate scope of
psychometric properties; 5) Sample size; 6) Follow-up; 7) The authors
referenced specific procedures for administration, scoring, and inter-
pretation of procedures; 8) Measurement techniques were standardized;
9) Data were presented for each hypothesis; 10) Appropriate statistics-
point estimates; 11) Appropriate statistical error estimates; and 12)
Valid conclusions and recommendations.15,16 An article's total score –
quality - was calculated by the sum of scores for each item, divided by
the numbers of items and multiplied by 100%.15,16 Overall, the quality
summary of appraised articles range from (0%–30%) Poor, (31%–50%)
Fair, (51%–70%) Good, (71%–90%) Very Good, and (> 90%) Ex-
cellent.15,16

2.7.2. Synthesis of results
A qualitative synthesis was conducted to report findings of the in-

cluded articles based on the condition, reported psychometric estimate
and the study quality ratings. A meta-analysis of test-retest reliability
(intra-class correlation coefficient) was performed with R (metafor
package) software.22 The meta-analysis was conducted using a random
effects model (RE). Heterogeneity was deemed substantial if I2 values
were more than 50%.23

3. Results

3.1. Study selection

Our search yielded 123 articles. After removal of duplicates, 106
studies remained and were screened using their title and abstract;
leaving 28 articles selected for full-text review. Of these, 8 studies were
considered eligible.1,5–9,24,25 The flow of the study selection process is
presented in Fig. 1.

3.2. Study characteristics

The 8 eligible studies were conducted between 2005 and 2019 and
included 52,767 participants with orthopedic lumbar spine impair-
ments,9 1944 patients with work-related musculoskeletal disorders,24

183 patients with low back pain (acute and chronic),5,25 151 in-
dividuals with upper extremity disorders (shoulder impingement and
shoulder pain). Study size ranged from 52 to 52767 participants. A
summary description of all the studies included is displayed in Table 1.
Validity as determined by correlation was evaluated in 6 stu-
dies1,5,6,8,9,24 by comparing the Medrisk Instrument for Measuring Pa-
tient Satisfaction with Physical Therapy Care (MR-12), Functional
Rating Index (FRI), Roland-Morris Disability Questionnaire (RDMQ),
Patient-Specific Functional Scale (PSFS), American Shoulder and Elbow
Surgeon's Scale (ASES), Disabilities of the Arm, Shoulder and Hand
(DASH), Short-Form 12 (SF-12), The Shoulder Pain and Disability Index
(SPADI), Patient-Rated Wrist Evaluation (PRWE), Functional Status
(FS), and FSCH to the GRoC. Three studies6,9,25 examined test-retest
reliability. One study5 evaluated reliability through reproducibility, and
one study25 evaluated convergent validity.

3.3. COSMIN risk of bias rating and quality appraisal of the included
studies

Regarding the risk of bias, the rating was ranging from “adequate”
to “very good”. The risk of bias and criteria of good measurement
properties are summarized in Table 2. The quality of the studies ranged
from 92% to 100% (Table 3). The most common flaws were 1) lack of/
inadequate sample size calculations, and 2) missing data (i.e. in-
adequate follow up).

3.4. Reported GROC scales

The most commonly reported GRoC scale (n = 4 studies) was a 15-
point scale with the most frequent anchors being “-7 (a very great deal
worse) to zero (about the same) to +7 (a very great deal better)”. An
11-point scale was reported in 3 studies, 29- and 9- point scales were
reported in one study. The anchors in those scales varied greatly and
are presented in Table 1. Five out of the 9 studies5,6,9,24,25 reported full
detail regarding the specific questions asked when a GRoC scale was
administered. Those questions that were reported are presented in
Table 6.

3.5. Meta-analysis of test-retest reliability for patients with low back pain

Based on pooled data (n = 183 participants) from two studies,5,25

test-retest reliability of 11-item GRoC for patients with low back pain
was found excellent ICC = 0.84, 95% CI: 0.65 to 0.94, I2 = 85%
(Fig. 2).

3.6. Reliability measures for shoulder pain and lumbar spine disorders

Two studies were included that examined test-retest reliability of
GPE for patients with upper and lower extremity disorders. Moore-Reed
et al. (2017) examined the test-retest reliability of an 15-point GRoC
scale in 99 patients with shoulder pain, and reported an ICC of 0.62, but
the 95% CI was not reported. Wang et al. (2018) reported test-retest
reliability using a 15-point GRoC scale in 52,767 patients with ortho-
paedic lumbar spine impairments, and reported an ICC of 0.61, but did
not report a 95% CI (Table 4).

3.7. Inter-rater reliability and agreement between physician and patient

Moore-Reed et al. (2017)6 examined the degree of patient–physician
discordance in the assessment of the shoulder pain change in status
with a 15-item GRoC scale 6 weeks after physical therapy intervention.
ICC, Pearson's r and weighted Kappa between patient and physician
were found with moderate agreement (0.62, 0.63 and 0.62 respec-
tively). Wang et al. (2018)9 examined the agreement of patient GRoCp
rating and therapists GRoCt rating. Using the entire data, the ICC ab-
solute agreement was 0.14 (“none”) while using patient data that GRoC
was > 0 the ICC increased to 0.61 (“moderate”).

3.8. Validity measures

Eight studies examined the validity measures between GRoC and
another PRO (Table 5). Beattie et al. (2011)24 examined the relation-
ship between perceived clinical change with 9-item GRoC scale and
measurement of overall patient satisfaction with MR-12 in 1944 pa-
tients with work-related musculoskeletal disorders after a 4 week in-
tervention. A weak correlation was found between GRoC and MR-12
(Pearson r = −0.30). Costa et al. (2008)5 examined the correlations of
the Brazilian-Portuguese versions of GPE and the disability scores of FRI
(very weak correlation, Pearson r = 0.11, p = 0.30), the disability
scores of RMDQ (very weak correlation, Pearson r = 0.14, p = 0.18)
and the functional ability scores of PSFS (weak correlation, Pearson
r = 0.34, p < 0.01), in 99 patients with acute low back pain. Freitas
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et al. (2019)25 examined the convergent validity between Portuguese
version of an 11-item Global Perceived Effect Scale GPE and PGIC. A
strong correlation rho = 0.68 was found between the GPE and PGIC
after 6 weeks of intervention in 84 patients with chronic lower back
pain. Garrison et al. (2012)1 examined the correlation on a weekly basis
between GRoC and ASES over time from week 1–8 in patients with
shoulder impingement syndrome. The correlations were ranging from
−0.05 to 0.31 (very weak to weak) and only up to 3 weeks the GRoC
was only correlated to functional measures (p < 0.05). Specific cor-
relations for each week are presented in Table 5. Schmidt et al. (2005)
examined Spearman's Rho correlation between a 15-item GRoC scale
and DASH, SF-12, SPADI and PRWE at baseline and at 3- months, in 211
patients with upper limb extremity musculoskeletal problems. The
correlations ranged from 0.16 to −0.59 (very weak to moderate), but
specific relationships are presented in Table 5. Schmidt et al. (2015)
examined the correlation between FS change scores and a 15-item
GROC scale. The Pearson's r correlation ranged from −0.12 to 0.53
(very weak to moderate) between GRoC and initial score of the FS
between zero days and 180 days, in 7341 patients with disorders in the
hip, foot or ankle (Table 5). Wang et al.9 examined the relationship
between the patient GRoCp patient and the therapist GRoCt and the
correlation was weak (r = 0.21). GRoCp consistently did not correlate
well with FS at intake (r ranged from 0.02 to 0.12 – very weak).

3.9. Responsiveness

The study of Freitas et al.25 tested the responsiveness of Portuguese
version of GPE through the relationship of the following change scores:
PGIC scores, the Numeric Pain Rating Scale scores and the Quebec Back

Pain Disability Scale scores using the Spearman rank order correlation
after 6 weeks of intervention in patients with LBP. The GPE change
scores were strongly correlated with PGIC (rho = 0.60, p < 0.01) and
moderately correlated with Quebec Back Pain Disability Scale and
Numeric Pain Rating Scale change scores (0.45, p < 0.01 and 0.45,
p < 0.01, respectively). The ROC curve revealed an absolute optimal
cutoff (minimally important change - MIC) of 2.5 points out of 11 points
on the Portuguese version of GPE for patients with LBP.

4. Discussion

This review has synthesized the current evidence from 8 studies
aimed to evaluate the psychometric properties of GRoC scales, and
suggest clinical recommendations associated with its application for
patients with low back pain, upper and lower extremity disorders. Risk
of bias (COSMIN) was ranging from “adequate” to “very good” and it
was downgrade it mostly because no hypothesis was provided or partly
confirmed by the analysis.1,6–9 Quality was found excellent in all studies
however, the most common flaws were the lack of sample size calcu-
lations, and the inadequate follow up. While risk of bias and quality
overall scores performed really well across the included studies, we
believe there is room for improvement in terms of sample size calcu-
lations and proper hypothesis testing.

Based on 2 excellent quality studies,5,25 pooled estimates of test-
retest reliability of 11-item GRoC scale and for patients with low back
pain were found excellent (ICC = 0.84, 95% CI: 0.65 to 0.94). Based on
an excellent quality study,9 test-retest reliability of 15-item GRoC was
found fair-to-good (ICC = 0.61) for patients with lumbar spine dis-
orders. The strength of the agreement between patient and physician

Fig. 1. PRISMA Flow diagram for article inclusion process.
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was found as “moderate” in 2 different studies which may support the
hypothesis that patient-reported and physician-reported GRoC appears
to represent the same perceived of change by each group.

Evidence from a number of individual studies indicated that the
GRoC validity measures ranged from very weak to weak when com-
pared to another PRO. In the Beattie et al. (2011)24 (excellent quality;
indeterminate properties) GRoC with MR-12 scores yielded weak cor-
relations between the r = −0.19 and r = −0.30. This finding may

suggest that there is generally weak relationship between perceived
satisfaction and perceived change for individuals with work-related
musculoskeletal problems. Other findings indicated that the majority of
associations between GRoC scales and functional ability (FRI), PSFS and
ASES confirm that GRoC scales do not adequately or consistently cor-
relate with functional change. On the other hand, GRoC was correlated
much higher with the current status of the patient for DASH, PRWE and
SPADI. This is consistent with other studies which have indicated that

Table 2
Summary of Psychometric Properties Reported in Studies and COSMIN Risk of Bias (RoB) and Quality studies.

Study Psychometric Properties Reported COSMIN RoB COSMIN Rating*§ (Criteria) Quality of Studiesa (QACMRR)

Beattie et al. (2011) Validity (convergent) Very good ? Excellent
Costa et al. (2008) Reliability (test-retest) Adequate + Excellent

Validity (correlation) Very good ?
Freitas et al. (2019) Reliability (test-retest) Very good + Excellent

Validity (convergent) Very good +
Responsiveness (correlation) Very good +

Garrison et al. (2012) Validity (convergent) Very good + Excellent
Moore-Reed et al. (2017) Reliability (inter-rater)

Validity (convergent)
Adequate – Excellent
Adequate +

Schmidt et al. (2005) Validity (convergent) Very good ? Excellent
Schmidt et al. (2015) Validity (convergent) Very good + Excellent
Wang et al. (2018) Reliability (inter-rater) Adequate – Excellent

Validity (convergent) Very good ?

COSMIN, Consensus-based Standards for the Selection of health Measurement Instruments, Criteria for good measurement properties: ‘+’ sufficient; ‘-‘insufficient; ‘?’
indeterminate.§§The grading for the quality of the evidence based on the modified GRADE approach is not applicable.

a Quality Appraisal for Clinical Measurement Research Reports Evaluation Form (QACMRR).

Table 3
Quality appraisal for clinical measurement research reports evaluation form.

Study Item Evaluation Criteriaa Total (%) Quality Summary

1 2 3 4 5 6 7 8 9 10 11 12

Costa et al. (2008) 2 2 2 2 2 2 2 2 2 2 2 2 100 Excellent
Moore-Reed et al. (2017) 2 2 2 2 1 2 2 2 2 2 2 2 96 Excellent
Schmidt et al. (2005) 2 2 2 2 2 1 2 2 2 2 2 2 96 Excellent
Wang et al. (2018) 2 2 2 2 1 2 2 2 2 2 2 2 96 Excellent
Beattie et al. (2011) 2 2 1 2 1 2 2 2 2 2 2 2 92 Excellent
Freitas et al. (2019) 2 2 2 2 1 1 2 2 2 2 2 2 92 Excellent
Garrison et al. (2012) 2 2 2 2 1 1 2 2 2 2 2 2 92 Excellent
Schmidt et al. (2015) 2 2 2 2 1 1 2 2 2 2 2 2 92 Excellent

Total score = (sum of subtotals ÷ 24 × 100). If for a specific paper an item is deemed NA (Not Applicable), then, Total score = (sum of subtotals ÷ (2 × number of
Applicable items) × 100).
NA – Not Applicable. The subsections no. 6, asks for percentage of retention/follow up. This subsection only applies to reliability test-retest studies.
Quality Summary: Poor (0%–30%), Fair (31%–50%), Good (51%–70%), Very good (71%–90%), Excellent (> 90%).

a Item Evaluation Criteria: 1. Thorough literature review to define the research question; 2. Specific inclusion/exclusion criteria; 3. Specific hypotheses; 4.
Appropriate scope of psychometric properties; 5. Sample size; 6. Follow-up; 7. The authors referenced specific procedures for administration, scoring, and inter-
pretation of procedures; 8. Measurement techniques were standardized; 9. Data were presented for each hypothesis; 10. Appropriate statistics-point estimates; 11.
Appropriate statistical error estimates; 12. Valid conclusions and clinical recommendations.

Table 4
Summary of reliability properties of GRoC scales.

Study Type of Reliability Reliability Estimates COSMIN Quality of Studies

Costa et al. (2008) Test-retest (LBP) Intra-class coefficients (ICC) Adequate Excellent
0.90 (0.84–0.93)

Freitas et al. (2019) Test-retest (LBP) Intra-class coefficients (ICC) Very good Excellent
0.76 (0.69–0.85)

Moore-Reed et al. (2017) Inter-rater/Agreement (SP) Intra-class coefficients (ICC) Adequate Excellent
0.62
Weighted Kappa
0.62
Pearson's r
0.63

Wang et al. (2018) Test –retest (LSD) Intra-class coefficients (ICC) Adequate Excellent
0.61

LBP = Low Back Pain, SP = Shoulder Pain, LSD = Lumbar Spine Disorders.
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GRoC is correlated more with current status than actual change.26 Only
one study Freitas et al. (Risk of bias: very good; sufficient properties;
excellent quality) provided responsiveness of the Portuguese version of
GPE by using an anchor-based method and found a minimally im-
portant change (MIC) of 2.5 points out of 11 in patients with LBP. While

this MIC was calculated based on a Portuguese population with LBP the
2.5 points are consistent with other findings4 in the literature and
therefore, can have clinical applications.

Given that recall bias is a substantial concern, further measurement
studies are unlikely to resolve this issue. There are a number of ways

Table 5
Summary of validity properties of GRoC scales.

Study Type of Reliability Validity Estimates COSMIN Quality of Studies

Beattie et al. (2011) Correlations (Pearson r)
GRoC vs MR-12 Overall Satisfaction

−0.30, p < 0.01 Very good Excellent

Costa et al. (2008) Correlations (Pearson r) −0.37, p < 0.01
−0.42, p < 0.01
0.33, p < 0.01
0.11, p = 0.30
0.14, p = 0.18
0.34, p < 0.01

Very good Excellent
At Baseline
GPE vs FRI
GPE vs RMDQ
GPE vs PSFS
Correlations At Discharge
GPE vs FRI
GPE vs RMDQ
GPE vs PSFS

Freitas et al. (2019) Convergent (Spearman's Rho) rho = 0.68, p < 0.01
rho = 0.60, p < 0.01
rho = 0.45, p < 0.01
rho = 0.45, p < 0.01

Very good Excellent
GPE vs PGIC
Responsiveness
GPE vs PGIC
GPE vs NRS
GPE vs QBPDS

Garrison et al. (2012) Correlations (Pearson r) 0.31, p < 0.01
0.29, p < 0.05
0.27, p < 0.05
0.23
0.13
0.31
−0.05
0.9

Very good Excellent
GRoC vs ASES week 1
GRoC vs ASES week 2
GRoC vs ASES week 3
GRoC vs ASES week 4
GRoC vs ASES week 5
GRoC vs ASES week 6
GRoC vs ASES week 7
GRoC vs ASES week 8

Schmidt et al. (2005) Correlations (Spearman's Rho) Rho = 0.16
Rho = −0.54
Rho = 0.17
Rho = −0.42
Rho = 0.05
Rho = −0.59
Rho = 0.10
Rho = −0.52

Very good Excellent
GRoC vs DASH (initial)
GRoC vs DASH (3-month)
GRoC vs SF-12 PCS (initial)
GRoC vs SF-12 PCS (3-month)
GRoC vs SPADI (initial)
GRoC vs SPADI (3-month)
GRoC vs PRWE (initial)
GRoC vs PRWE (3-month)

Schmidt et al. (2015) Correlation (Pearson) 0.16 (0.10,0.22)
0.53(0.48,0.57)
0.00 (−0.06,0.06)
0.39(0.34,0.44)
0.06(-0.04,0.16)
0.46(0.38,0.54)
−0.12 (−0.24, 0.00)
0.30(0.18,0.41)
−0.09(-0.37,0.20)
0.42(0.15,0.63)

Very good Excellent
GRoC vs FS 0–30 days (initial)
GRoC vs FS 0–30 days (initial)
GRoC vs FS 31–60 days (initial)
GRoC vs FS 31–60 days (initial)
GRoC vs FS 61–90 days (initial)
GRoC vs FS 61–90 days (initial)
GRoC vs FS 91–180 days (initial)
GRoC vs FS 91–180 days (initial)
GRoC vs FS 180 < days (initial)
GRoC vs FS 180 < days (initial)

Wang et al. (2008) Correlation (Pearson) 0.15
0.02
0.51
0.19
0.39
0.17
0.15
0.11
0.51
0.53
0.39
0.45
0.15
0.12
0.50
0.56
0.38
0.47

Very good Excellent
GRoCt vs FS intake −7 to +7
GRoCp vs FS intake −7 to +7
GRoCt vs FS discharge −7 to +7
GRoCp vs FS discharge −7 to +7
GRoCt vs FSCH -7 to +7
GRoCp vs FSCH -7 to +7
GRoCt vs FS intake ≥ −3
GRoCp vs FS intake ≥ −3
GRoCt vs FS discharge ≥ −3
GRoCp vs FS discharge ≥ −3
GRoCt vs FSCH ≥ −3
GRoCp vs FSCH ≥ −3
GRoCt vs FS intake ≥ 0
GRoCp vs FS intake ≥ 0
GRoCt vs FS discharge ≥ 0
GRoCp vs FS discharge ≥ 0
GRoCt vs FSCH ≥ 0
GRoCp vs FSCH ≥ 0

GRoC = Global Rating of Change, GPE = Global Perceived Effect, Functional status change score (FSCH) was defined by subtracting the FS score at intake from the
FS score at discharge (FSCH = discharge FS–intake FS), GRoCt = GRoC completed from the treated physician, GRoCP = GRoC completed by patient.
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where global status can be measured by a single item such as visual
analog scales that ask about overall health such as quality of life on the
EQ-5D or the assessment of how normal a patient judge their current
status with Single Assessment Numerical Evaluation (SANE).27 Ad-
ministering such global measures on two occasions would mitigate the
problems with recall bias. One might argue what the best global in-
dicator single item might be. However, methodologists are reviewers
who suggest that global rating of change is necessary and dismiss other
criteria and measures are contributing to flawed assessments of PRO.
We suggest that researchers should make a case for how they chose to
assess their global rating of change, and how they mitigated sources of
bias by this choice. While a lot of research studies used GRoC scales
especially for calculating the minimum clinically important difference
(MCID) of another PRO the number of published papers addressing the
measurement properties of GRoC scales is quite limited. As a result, the
number of the included studies was relatively small (n = 8) and in-
dicates the current state of the literature. Our included studies used
different populations, interventions, and time intervals when addres-
sing the specific psychometric properties of the GRoC, which may have

contributed to the differences in final results and findings. Furthermore,
we used 2 different approaches to evaluate the risk of bias and the
quality of the individual studies. Various critical appraisal tools exist,
and the perspectives and ratings may differ across instruments.

5. Conclusions

Very limited evidence has evaluated the measurement properties of
the GRoC scales. The current pool of clinical measurement studies in-
dicates that the GRoC has excellent test-retest retest reliability for pa-
tients with low back pain, shoulder pain and with lumbar spine dis-
orders. However, the validity of it as a reference standard in
responsiveness studies or as an accurate overall assessment of change
has been questioned. While future studies might provide more insight
into its measurement properties, this limitation is unlikely to change.
Therefore, we suggest that future responsiveness in the studies that
want a global indicator measure need to use another measure to miti-
gate recall bias.

Table 6
Questions of Global Rating of Change scales.

Author GROC item- scale Patients with neck disorders were asked:

Beattie et al., 2011 GRoC 9 points “ How does your current condition compare to how it was before you started physical therapy treatment?”
Costa et al., 2008 GPE 11-points Compared to when this episode first started, how would you describe your back these days?”
Freitas et al., 2019 GPE 11- points The participants had the opportunity to choose between three options of anchor questions:

(1) “Compared to when this episode first started, how would you describe your back at this moment?”;
(2) “Compared to the day on which physiotherapy was arranged/referred, how would you describe your back at this moment?”;
(3) Compared to the beginning of treatment, how would you describe your back at this moment?”

Moore-Reed et al., 2017 GRoC 15- points Subjects were instructed to select the statement that best represented their perceived change in functional status subsequent to the initial
evaluation

Wang et al., 2018 GRoC 15- points “Rate the overall change during the treatment for this condition.
Use the center ‘0’ as the overall level of the condition at the beginning of treatments in this facility”

GRoC = Global Rating of Change, GPE = Global Perceived Effect.

Fig. 2. Forest plot of test-retest pooled estimates for low back pain patients with 95% confidence intervals.
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