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Abstract

Introduction: Identifying responsive outcome measures for assessing functional change related
to cognition, communication, and quality of life for individuals with neurodegenerative disease
is important for intervention design and clinical care. Goal Attainment Scaling (GAS) has
been used as an outcome measure to formally develop and systematically measure incremental
progress toward functional, patient-centered goals in clinical settings. Evidence suggests that
GAS is reliable and feasible for use in older adult populations and in adult populations

with cognitive impairment, but no review has assessed the suitability of GAS in older adults
with neurodegenerative disease experiencing dementia or cognitive impairment, based on
responsiveness. This study conducted a systematic review to evaluate the suitability of GAS as
an outcome measure for older adult populations with neurodegenerative disease experiencing
dementia or cognitive impairment, based on responsiveness.

Methods: The review was registered with PROSPERO and performed by searching ten electronic
scientific databases (PubMed, Medline OVID, CINAHL, Cochrane, Embase, Web of Science,
PsycINFO, Scopus, OTSeeker, REHABDATA) and four registries (Clinicaltrials.gov, Grey
Literature Report, Mednar, OpenGrey). A summary measure of responsiveness (post-intervention
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minus pre-intervention mean GAS T-score) was compared across eligible studies using a random-
effects meta-analysis. Risk of bias in included studies was assessed using the NIH Quality
Assessment Tool for Before-After (Pre-Post) Studies with No Control Group.

Results: 882 eligible articles were identified and screened by two independent reviewers. Ten
studies met inclusion criteria for the final analysis. Of the ten included reports, 3 focus on all-
cause dementia, 3 on multiple sclerosis, 1 on Parkinson’s disease, 1 on mild cognitive impairment,
1 on Alzheimer’s disease, and 1 on primary progressive aphasia. Responsiveness analyses showed
pre- and post-intervention GAS goals were significantly different from zero (Z = 7.48, p< 0.001),
with post-intervention GAS scores being higher than pre-intervention GAS scores. Three included
studies showed a high risk of bias, 3 showed a moderate risk of bias, and 4 showed a low risk of
bias. Overall risk of bias of included studies was rated as moderate.

Conclusion: GAS showed an improvement in goal attainment across different dementia patient
populations and intervention types. The overall moderate risk of bias suggests that while bias is
present across included studies (e.g., small sample size, unblinded assessors), the observed effect
likely represents the true effect. This suggests that GAS is responsive to functional change and
may be suitable for use in older adult populations with neurodegenerative disease experiencing
dementia or cognitive impairment.
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Introduction

Goal Attainment Scaling (GAS) was initially developed as a program evaluation instrument
for community mental health programs [1]. With time, GAS was adopted as a method to
standardize the measurement of change in individualized goals in response to intervention

[2].

GAS provides a systematic approach to defining goals and evaluating goal achievement.

For each goal, an ordinal scale of possible treatment outcomes is developed [1]. Each
achievement level is anchored by a descriptive statement that takes into account the personal
relevance and level of difficulty of the goal. Each response rating can then be transformed
into a T-score which reflects level of achievement for that goal [1]. Transforming response
ratings into T-scores allows for standardizing scores across goals and across participants.
These scales are specific to the goals of each patient and should be clear enough that a
follow-up assessor unfamiliar with the goals can evaluate goal attainment [3]. An example
of a GAS goal format from the Communication Bridge-2 randomized controlled trial [4] is
provided below.

A participant with language and memory difficulties may want to improve their recall of
items on a grocery list. The starting point (i.e., patient’s current status) may be that the
patient forgets 3—4 items on the grocery list (assigned a scale value of 0). Forgetting to buy
all items on the grocery list may be significantly worse than the expected treatment outcome
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(assigned a scale value of —2), and remembering to buy every item on the grocery list may
be significantly better than the expected treatment outcome (assigned a scale value of +2).

It is important to note that while some studies assign a scale value of “0” to the expected
treatment outcome, other studies assign a scale value of “0” to the patient’s current level of
functioning. When a patient’s current level of functioning is anchored at “0,” scores above
“0” represent functional improvement and scores below “0” represent functional decline.
For an example of this approach, see the study by Roberts et al. [4]. These approaches

are mathematically equivalent [2]. The number of scale values and treatment goals can be
adapted to the needs of each patient [3]. When this process is followed, GAS allows for

the measurement of incremental progress toward patient-centered goals [2, 5]. Additionally,
Kiresuk et al. [2] suggested that patient participation in goal setting may improve treatment
compliance and outcomes.

GAS has been used in both clinical and research settings to measure individual goal
attainment for individuals with mild cognitive impairment (MCI) and dementia [6-8],
communication disorders [9], intellectual disabilities [10], motor delays [11], traumatic
brain injury [12], and Alzheimer’s disease dementia [13, 14]. GAS has been used to
compare treatment outcomes for pharmaceutical interventions [15-17], occupational therapy
to restore activities of daily living (ADLs) [18], geriatric rehabilitation [19, 20], memory and
aging programs [21], and geriatric day hospitals [22].

Existing reviews have evaluated the psychometric properties (i.e., reliability, validity) and
feasibility of GAS in geriatric rehabilitation and in adults with cognitive impairment.

One systematic review found high responsiveness related to patient-centered goals in
geriatric rehabilitation [20]. Another systematic review evaluated the suitability of GAS

in individuals with cognitive impairment based on psychometric properties (e.g., validity,
reliability) and feasibility and concluded that GAS is feasible and useful for measuring
treatment outcomes in adults with cognitive impairment (e.g., MCI, depression, dementia,
or subjective cognitive complaints after stroke or congestive heart failure) [23]. However,
they cautioned that more research is needed to draw conclusions related to the reliability and
validity of the GAS instrument in this population [23].

While these reviews provide support for the use of GAS in geriatric rehabilitation and with
adults with cognitive impairment (e.g., MCI, depression, subjective cognitive complaints
after stroke) based on psychometric properties and feasibility, no review has evaluated

the responsiveness of GAS in older adult populations with neurodegenerative disease
experiencing dementia or cognitive impairment. Cognitive impairment is characterized

by a deficit in any number of cognitive functions (e.g., memory, language, executive
functioning) and may be the result of another disease or disorder [24]. This is different
from MCI, which is a syndrome characterized by cognitive decline that does not

interfere with daily activities but is greater than expected for one’s age [25]. MCl is
distinct from dementia, where cognitive decline interferes more substantially with daily
functioning. However, amnestic MCI shows a high rate of progression to dementia [25].
Neurodegenerative disease is the progressive loss of neuron populations and can be
classified by clinical features, neuroanatomical changes, or neuropathological changes [26—
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28]. Common neurodegenerative diseases include Alzheimer’s disease, Parkinson’s disease,
Huntington’s disease, and motor neuron disease. Because cognition declines over time with
neurodegenerative dementia, understanding GAS’ ability to measure functional change over
time is essential to understanding its utility in this population.

The current review evaluates GAS responsiveness to assess its suitability for use as

an intervention outcome measurement in older adult populations with neurodegenerative
disease experiencing dementia or cognitive impairment. Responsiveness is defined as a
measure’s ability to detect clinically meaningful change over time [29, 30]. Clinically
meaningful change suggests functional improvement or change in the prognosis or treatment
of disease [31]. While there is no widely accepted measure of clinically meaningful change,
it has been suggested that statistical significance may be used to infer clinical significance
[31]. For this review, responsiveness is operationalized as a measure’s ability to detect
statistically significant pre- and post-intervention scores across studies [32]. This definition
is consistent with best practices in measuring responsiveness and has been used in other
studies examining the suitability of GAS in older adults [22, 23, 29, 30]. In older adults
generally and in adults with cognitive impairment, GAS has been highly responsive in
measuring functional change related to cognition, communication, quality of life (QOL), and
ADLs [8, 18, 21-23, 33]. Additionally, GAS has shown greater responsiveness to functional
gains in older adults when compared to other commonly used instruments, such as the
Comprehensive Geriatric Assessment (CGA), Barthel Index (BI) for ADLs and the Physical
Self-Maintenance Scale (PSMS) [12, 15, 16, 34].

This suggests that GAS is appropriate for measuring functional change toward
predetermined goals related to cognition, communication, QOL, and ADLs. However,
GAS may be differentially responsive in different populations, and understanding its
responsiveness in specific populations is essential to understanding its clinical utility.
Therefore, the purpose of this systematic review was to answer the following question: is
GAS suitable for use in older adult populations with neurodegenerative disease experiencing
dementia or cognitive impairment, based on responsiveness? While existing reviews have
examined the suitability of GAS in older adults generally [20] and for use with adults with
cognitive impairment [23], no study has specifically reviewed the suitability of GAS for
use with older adults with neurodegenerative disease experiencing dementia or cognitive
impairment, based on responsiveness.

This systematic review was conducted in adherence to the PRISMA guidelines [35].
Consistent with PRISMA guidelines, details of the protocol for this systematic review were
registered on PROSPERQO prior to the initial literature search and can be accessed online
[36].

Eligibility Criteria

An article was considered eligible for inclusion if the report (i) used an adult sample,
(ii) included adults with neurodegenerative disease experiencing any level of dementia or
cognitive impairment, (iii) used GAS as originally described [1], (iv) used GAS in the
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context of an intervention, (v) included pre- and post-intervention GAS scores, and (vi) was
available in English. Published randomized control trials, non-randomized control studies,
and cohort studies were included in this review. Because the objective of this review was to
address the suitability of GAS and not to evaluate the efficacy of a specific intervention, all
intervention types were eligible for inclusion in this review.

After the initial screening by title and abstract, a significant number of articles were
included that did not use GAS in the context of an intervention that targeted cognition,
communication, ADLSs, or QOL. Most of these articles used GAS in the context of a motor
intervention. To better address the research question in context of cognition, communication,
ADLSs, and QOL, two additional inclusion criteria were added. With the additional criteria,
reports were only eligible for inclusion if (i) the study met all original inclusion criteria,
(ii) the outcome measures used in the study assessed cognition, communication, QOL, or
ADLs, and (iii) the study intervention targeted cognition, communication, QOL, or ADLSs.
Figure 1 illustrates the inclusion decision-making process. Reports were compared using
cohort names, author names, study locations, study dates, and intervention description to
determine which reports came from the same study. When multiple reports from the same
study were identified, the earliest published report meeting inclusion criteria was used to
avoid duplicating results in the analysis.

Literature Search and Study Selection

The following databases were searched: PubMed, MEDLINE (Ovid), CINAHL
(EBSCOhost), Cochrane Reviews, Embase (Elsevier), Web of Science, PsycINFO (Ovid),
Scopus, OTSeeker, and REHABDATA. The following registers and gray literature databases
were also searched: ClinicalTrials.gov, Grey Literature Report, Mednar, and OpenGrey.
Search terms for each database were created in consultation with a librarian and following
the methodology proposed by Bramer et al. [37]. Search terms included both controlled
vocabulary terms (for databases and registers with thesauri) and free-text terms. The
methodology proposed by Bramer et al. [37] includes macros for Microsoft Word that
allow for a single-line query in Embase to be translated into other major databases.

These macros were used to translate search query syntax. Thesaurus terms were changed
manually for MEDLINE (Ovid), PsycINFO (Ovid), and CINAHL (EBSCOhost), as these
databases have custom controlled-text thesauri. Documentation of search queries used can
be found in online supplementary Material 1 (for all online suppl. material, see https://
doi.org/10.1159/000529984). Databases and registers were searched from inception through
October 11, 2021. Identified citations were screened, and an updated search was performed
using the same search strategy to identify eligible reports from October 11, 2021, through
March 3, 2022. No additional eligible reports were identified.

Citations for each identified report were downloaded to EndNote version 20.2. Duplicates
were removed, and citations were uploaded to Rayyan for screening. All reviewers were
blinded to other reviewers’ decisions during screening, and blinding was removed only to
compare inclusion decisions. Two independent reviewers (O.F. and H.S.) screened all reports
alphabetically by title and abstract with the initial inclusion criteria in groups of 50-75.
After each group of reports was screened, reviewers met to compare inclusion decisions
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and resolve inconsistencies. Two additional reviewers (A.C.R. and E.R.) were consulted

in cases of disagreement. After the additional inclusion criteria were added, reports were
again screened by two independent reviewers (O.F. and H.S.) by title and abstract in groups
of 50. After screening by title and abstract was complete, two reviewers (O.F. and H.S.)
independently screened full-text reports in groups of 3-5 for inclusion. Reviewers met to
compare and resolve inconsistencies, and two additional reviewers (A.C.R. and E.R.) were
consulted in cases of disagreement. Disagreement between the two initial reviewers was

at or below 10% for each group of articles screened. Citations that did not meet inclusion
criteria were excluded, and the reason for exclusion was recorded at both the title/abstract
screening stage and the full-text screening stage.

Data Collection and Analysis

Data Extraction—A modified version of the Cochrane data collection form (2013) was
developed in Microsoft Excel and used for data collection. Two independent reviewers (O.F.
and H.S.) extracted data from each report. They conferred after collecting data from 1-3
reports to compare extracted data and discuss any inconsistencies. No automation tools were
used to extract data. For eligible articles that did not report pre- and post-intervention GAS
scores, authors were contacted directly via email to obtain GAS scores. If authors could not
provide GAS scores, the report was not included in analysis.

Risk of Bias Assessment—In systematic reviews, risk of bias is an assessment of the
systematic error in a study’s methodology (e.g., design, implementation, analysis, reporting)
that can lead to underestimation or overestimation of the intervention effect [38]. Different
risk of bias measures are recommended for assessing methodological quality based on
study type [39]. For this review, risk of bias for pre-post studies with no control group

was assessed using the NIH Quality Assessment Tool for Before-After (Pre-Post) Studies
with No Control Group [40]. The NIH Quality Assessment Tool assesses risk of bias for

12 domains, such as sample size, intervention fidelity, inclusion criteria, attrition rate, and
reliability and validity of outcome measures. An overall quality rating of “good,” “fair,”

or “poor” is then assigned to each report. A full list of risk of bias domains for the NIH
Quality Assessment Tool can be found in online supplementary Material 2. The Grading

of Recommendations, Assessment, Development, and Evaluation (GRADE) framework was
used to evaluate the overall quality of evidence for this review [41]. The GRADE framework
allows researchers to evaluate the quality of a body of evidence based on risk of bias,
inconsistency, imprecision, and publication bias across reports. Quality of evidence is then
rated as being very low, low, moderate, or high. These descriptors correlate to the level of
confidence the authors have that the true effect is similar to the estimated effect.

Included reports were assessed for risk of bias by two independent reviewers (O.F. and
H.S.). The reviewers met to discuss risk of bias decisions and resolve discrepancies after
independently rating 1-3 articles. No automation tools were used in evaluating risk of bias
with the NIH Quality Assessment Tool. Disagreement between reviewers was at or below
10% for each group of reports assessed.

Gerontology. Author manuscript; available in PMC 2024 June 29.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Fegter et al.

Results

Page 7

Synthesis Methods—As studies were only included if they reported pre- and post-
intervention GAS scores, all included studies were eligible for synthesis and included in
the summary measure of responsiveness. Responsiveness is defined as a measure’s ability
to detect clinically meaningful change over time [29, 30]. Clinically meaningful change
has generally been defined as the extent to which an intervention makes a difference in
the everyday life of an individual [42]. While there is no widely accepted measure of
clinically meaningful change, Crosby et al. [31] suggested that clinically meaningful change
will result in functional improvement, symptom reduction, or change in the treatment or
prognosis of disease. For one-group repeated measures designs, paired ftests may be used
to determine statistical significance and infer clinical significance [31]. For this review,
responsiveness is defined as a measure’s ability to detect statistically significant pre- and
post-intervention scores across studies [32].

The measure of responsiveness for each included study was the post-intervention minus pre-
intervention mean difference in the GAS T-score. Paired ¢tests were conducted to determine
if mean study differences were significantly different from zero. These mean differences

did not account for time between pre- and post-intervention GAS goals. The results of

the individual studies were combined into a summary measure using random-effects meta-
analysis, with an assumed correlation of zero between pre- and post-intervention GAS
scores [32]. Kiresuk and Sherman [1] suggested an assumed correlation of 0.3, but this was
for correlation among multiple goals measured at one time rather than for the correlation
between pre- and post-intervention scores. A conservatively assumed correlation of zero
between pre- and post-intervention scores within each study was used for this analysis

as this maximized the within-study variability. However, the zero-correlation assumption
likely has little effect on the results since the between-study variance overwhelmed the
within-study variance (the percent of variance due to between-study variability, I-squared =
97%). Review Manager [43] software was used to perform the meta-analysis calculation.

Study Selection and Characteristics

A total of 882 records were identified through database and register searching. Of the

initial search, 326 duplicates were removed, and 556 articles were screened by title and
abstract with the original inclusion criteria. Based on the eligibility criteria, 459 articles were
excluded. Four identified reports included only a title and not an abstract. The authors of
these reports were contacted, and we were unable to retrieve three of these reports. As such,
the reports were excluded. 94 articles were screened again by title and abstract with the
additional inclusion criteria. Full-text documents for 23 articles were screened. Ten reports
met all eligibility criteria and were included in the analysis. No additional reports were
added after the updated search. Figure 2 illustrates the full study selection process. Of the
ten included reports, 3 focus on all-cause dementia, 3 on multiple sclerosis, 1 on Parkinson’s
disease, 1 on MCI, 1 on Alzheimer’s disease, and 1 on primary progressive aphasia. In these
studies, GAS was used to measure functional improvement in cognitive rehabilitation, drug
trials, speech-language therapy, and memory training. Table 1 provides a full summary of
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study characteristics. Average time between pre- and post-intervention GAS goals was 17.5
weeks (SD = 14.25, range = 4-52).

Risk of Bias Assessment

Risk of bias as assessed with the NIH Quality Assessment Tool can be seen in Figure

3. Of the ten included studies, four showed an overall low risk of bias, three showed a
moderate risk of bias, and three showed a high risk of bias. Across domains, there was

a low risk of bias for defining the study’s objective and eligibility criteria, intervention’s
description and fidelity, reliability and validity of outcome measures, attrition rate, and
administering outcome measures pre- and post-intervention. There was a moderate risk of
bias for representativeness of the sample, blinded assessors, and reporting p values for pre-
to-post-intervention changes. Four studies did not use blinded assessors at GAS follow-up
[44-47], and five studies did not report p values for pre-to-post changes in GAS scores
[46-50]. There was a moderate-high risk of bias for sample size. Four studies [45, 46, 49,
50] used a small sample size (i.e., less than 15 participants). Risk of bias for one domain
remained unclear, as no study reported if all eligible participants were enrolled. According
to the guidelines given in the NIH Quality Assessment Tool, overall risk of bias was rated
as moderate. Using the GRADE tool, the quality of evidence of this review was rated as
moderate [41].

Responsiveness

The summary measure of responsiveness was the post-intervention minus pre-intervention
GAS T-score, and the mean difference was calculated as a weighted average using sample
size. The difference between post- and pre-intervention GAS scores was significantly
different from zero (z = 7.48, p < 0.001), with post-intervention GAS scores being higher
than pre-intervention GAS scores (M = 18.11, 95% CI [13.36, 22.85]; Figure 4).

Discussion

This systematic review was conducted to evaluate the suitability of GAS as an outcome
measure for older adult populations with neurodegenerative disease experiencing dementia
or cognitive impairment, based on responsiveness. The results show that the difference
between post-intervention and pre-intervention GAS scores is significantly different from
zero in the positive direction. This suggests that across older adult populations with
neurodegenerative disease experiencing dementia or cognitive impairment, GAS may be
able to detect clinically meaningful change and may be responsive to measuring progress
toward functional patient-centered goals related to communication, cognition, QOL, or
ADLs. These findings are consistent with other systematic reviews suggesting that GAS is
responsive to functional change in geriatric rehabilitation [8, 20] and in adults with cognitive
impairment [23]. While these reviews did not specifically evaluate GAS in older adults with
neurodegenerative disease experiencing dementia or cognitive impairment, responsiveness
trends are similar between this study and the studies mentioned above (i.e., statistically
significant pre- and post-intervention GAS scores).
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The NIH Quality Assessment Tool was used to rate limitations in methodology of the ten
studies included in this review and found an overall moderate risk of bias rating (see Fig.
3). For example, goal setting, scaling, and evaluation were not thoroughly described in all
articles. Four reports (40%) did not describe how many goals each participant set [14, 45,
47, 50], and one report (10%) did not describe who was involved in goal setting and scaling
[45]. Four studies (40%) did not use blinded assessors at GAS follow-up [44-47], and two
studies (20%) did not report if GAS assessors were blinded at follow-up [48, 49]. This
increases risk of bias, as assessors may be influenced by knowledge of the participants’
baseline GAS scores. A moderate-high risk of bias was introduced due to small sample
sizes in four studies (40%) [45, 46, 49, 50]. While these were appropriately weighted in the
meta-analysis, these studies inevitably had a higher risk of bias than studies with a larger
sample size [51]. All studies used for analysis failed to report if all eligible participants
were included. Despite these limitations, each report clearly described the study’s objective
and eligibility criteria, used reliable and valid outcome measures (e.g., California Verbal
Learning Test, Patient-Reported Outcomes Measurement Information System, Rivermead
Behavioural Memory Test, Mini-Mental Status Examination) in addition to using GAS,
and assessed goal attainment pre- and post-intervention. Additionally, a majority of reports
(90%) clearly defined the study intervention, and only one study had an attrition rate above
20% [14]. According to the GRADE tool for assessing quality of evidence in a systematic
review, there is an overall moderate risk of bias and moderate level of certainty in the
findings of this review [41]. This suggests that while the included studies and overall result
are susceptible to some bias, the problems are not severe enough to invalidate the results of
the meta-analysis [52]. As such, the observed effect in this review is likely close to the true
effect in this population [41, 52].

Evaluating the psychometric properties and feasibility of GAS in specific settings and
populations is critical to understanding its suitability for assessing individual treatment
outcomes and the quality of treatment programs [5, 53]. Only one report in this review
included information on the psychometric properties of GAS use in this population (see
Table 1). O’Sullivan et al. [49] reported inter-rater reliability for follow-up assessors (kappa
= 0.73). No other studies reported metrics for reliability or validity. This is consistent with
other systematic and scoping reviews that have found sparse reporting on the validity and
reliability of GAS use in rehabilitation research [33] and in adults with communication
disorders [9], MCI, or dementia [8]. One systematic review of GAS use in geriatric
rehabilitation [20] found that GAS showed high concurrent, content, and predictive validity,
as well as high inter-rater reliability. Some studies not meeting eligibility criteria for this
review have shown high reliability and validity using GAS in older adult populations [3,

15, 20], while others have suggested that GAS has low reliability, specifically inter-rater
reliability [9, 16]. More research is needed to understand the possible factors (e.g., rater
training, goal target, cognition) that may contribute to the reliability of GAS scoring in
older adult populations with neurodegenerative disease experiencing dementia or cognitive
impairment.

It is important to note that the structure of GAS scales may affect researchers’ ability to
measure change and compare goal attainment across interventions. The structure of the GAS
scale, including where 0 is anchored (i.e., as the baseline performance, as the expected
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outcome with all scores being positive, or as the expected outcome with negative values
signifying decline and positive values signifying gains), may change the scale range and
limit the ability to compare scores across scales. For example, in three reports included

in this study, a scale value of “0” was assigned to the participants’ baseline performance
[13, 14, 47]. In these cases, had “2” been used as the most likely treatment outcome rather
than “0,” the magnitude of the mean change in GAS score may have been even greater.
Therefore, while the results of this review suggest that GAS is highly responsive in this
population, these results may be a conservative estimate of actual change.

There were some limitations to the methodology of this review. There was one deviation
from the published protocol: additional inclusion criteria were added after the initial
screening by title and abstract. These additional criteria were added to narrow the scope

of this review and focus the suitability of GAS in this population on interventions targeting
cognition, communication, QOL, and ADLs. Adding these criteria allowed for interventions
targeting motor functioning to be excluded from this review. Of the 71 articles excluded at
the additional title and abstract screening, 64 were excluded because they related to motor
functioning. The other seven articles excluded at this stage were not in the context of an
intervention and would have been excluded at the full-text screening even if the additional
criteria had not been added. There is also some potential bias from the use of the NIH
Quality Assessment Tool. The NIH Quality Assessment Tool relies on reviewer judgment to
make a global risk of bias judgment. While there was less than 10% disagreement between
reviewers when assessing risk of bias, there is potentially more bias in using this tool than
in using other algorithm-driven tools to assess risk of bias. Additionally, there may have
been language, cultural, and publication biases in the articles included in this analysis. One
relevant article was excluded because no English translation was available, and no efforts
were made to contact authors for unpublished results. Although we planned to conduct
subgroup analyses by patient population and intervention type, this was not possible due to
small sample sizes. While GAS may be differentially responsive based on disease type and
intervention type, this review was unable to explore these potential differences.

Future Directions

While the results of this review suggest that GAS may be suitable for use in an older adult
population with neurodegenerative disease experiencing dementia or cognitive impairment,
GAS may be differentially responsive depending on disease type or dementia severity. As
stated above, subgroup analyses based on disease type or dementia severity could not be
conducted for this review due to small sample sizes. Similarly, GAS may be differentially
responsive based on intervention type (e.g., speech-language therapy, occupational therapy,
cognitive rehabilitation) or intervention target (e.g., cognition, communication, ADLSs,
QOL). Future studies could use less specific inclusion criteria and perform subgroup
analyses to explore differential responsiveness to dementia severity, disease type, or
intervention modality.

GAS may have therapeutic effects independent of intervention effects [21, 54]. For example,
Herdman et al. [21] found that clinically meaningful gains were found in both intervention
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and non-intervention groups using GAS in a memory and aging program. The act of
systematically setting and scaling goals may provide therapeutic benefits in the absence
of another intervention. As such, GAS may by nature have a therapeutic effect and be
suitable for measuring functional change for prespecified goals. Studies using GAS to
evaluate treatment outcomes could include control groups that do not receive intervention
but still complete GAS to parse out the therapeutic effects attributable to GAS and the
therapeutic effects attributable to the intervention. The studies included in this analysis
did not all include GAS scores for control groups; as such, no comparison between GAS
scores in intervention and control groups could be made. Understanding the extent to which
goal attainment is achieved through goal setting without specific treatment is essential to
evaluating the efficacy of interventions.

Conclusion

Overall, results of this review suggest that GAS may be suitable for use in older adult
populations with neurodegenerative disease experiencing dementia or cognitive impairment,
based on responsiveness. Risk of bias and certainty of evidence for this review were

rated as moderate, suggesting that while there is some bias in the included studies, the
observed effect is likely representative of the true effect in this population. Specifically, this
review provides evidence that GAS can measure functional change related to cognition,
communication, ADLs, and QOL in this population. Further research is needed to
understand psychometric properties of GAS in this population and to understand if GAS is
differentially responsive based on disease type, dementia severity, or intervention modality.
Lastly, further research is needed to better understand the therapeutic effects of GAS in the
absence of intervention.
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Fig. 1.
Additional inclusion criteria decision tree.
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Fig. 3.

Stoplight plot of risk of bias for the 10 pre-post intervention studies included using the
NIH Quality Assessment Tool. D1-D10 indicate each of the questions in the NIH Quality
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Assessment Tool. The final column represents overall risk of bias for each included study.
The final row represents overall risk of bias for each domain. Domain 12 is related to
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