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Abstract 

Background: Major depressive disorder (MDD) is the leading cause of disability worldwide. Response to pharma-
cologic treatment is generally evaluated by traditional clinician- and patient-reported rating scales. Assessing thera-
peutic efficacy using the Goal Attainment Scale offers a complementary measure that focuses on recovery-oriented 
outcomes that patients consider valuable and vital to their well-being. This study aimed to examine outcomes using 
the Goal Attainment Scale adapted for depression (GAS-D).

Methods: A phase 4, single-arm, open-label, multicenter study enrolled patients with MDD who were switching anti-
depressant medication. Patients received vortioxetine 10–20 mg over 12 weeks. Three specific, measurable, attainable, 
relevant, and time-bound goals were collaboratively set by patients with their clinicians. One goal was determined by 
the patient’s self-defined objectives; 2 were related to predefined domain categories. Prespecified domains included 
psychological, motivational, emotional, physical/functional, and cognitive categories. The primary endpoint was the 
proportion of patients who achieved a GAS-D score ≥ 50 at week 12. Secondary and exploratory endpoints included 
changes from baseline in several clinical and patient-reported measures of depression and cognitive function. Safety 
and tolerability were also assessed.

Results: At week 12, of the 122 adults participating in the study, 57.8% achieved a GAS-D score ≥ 50. Depression 
severity, cognitive function, cognitive performance, well-being, employment, and quality of life also significantly 
improved. Treatment response and remission rates were approximately 65 and 40%, respectively. Vortioxetine was 
well tolerated, with adverse events consistent with product labeling.

Conclusions: A majority of patients with MDD switching to vortioxetine achieved their treatment goals, including 
improvement in specific functional outcomes relating to physical and emotional goals, as assessed by the GAS-D 
and standard patient- and clinician-reported measures. When assayed for convergent validity in a separate analysis, 
changes in goal scores on the GAS-D were statistically significantly correlated with multiple commonly used clinical 
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Background
Major depressive disorder (MDD) is the leading cause of 
disability worldwide, affecting ~8.3% of the population 
in the United States [1–3]. MDD accounts for 4.3% of 
the global burden of disease, and its costs in the United 
States alone total $99 billion annually [3, 4]. Accordingly, 
MDD is associated with substantial economic and social 
costs.

Response to treatment for MDD is generally evalu-
ated by traditional clinician- and patient-reported rating 
scales [5, 6]. These scales focus on symptoms, however, 
and do not address meaningful changes specific to 
an individual patient’s condition. A complementary 
approach that focuses on response to treatment in an 
individualized manner is one that uses the Goal Attain-
ment Scale (GAS), developed by Kiresuk and Sherman 
in 1968 [7]. This scale uses a semiquantitative approach 
incorporating a patient’s individual expectations from 
treatment by assessing outcomes against specific, meas-
urable, attainable, relevant, and time-bound (SMART) 
goals [7, 8], allowing for acceptable inter-rater reliability 
[9–11]. Outcomes assessed using GAS complement tra-
ditional clinical scales; the GAS has demonstrated util-
ity in measuring progress in recovery-oriented outcomes 
that patients consider valuable and vital to their well-
being in both medical and nonmedical indications that 
are otherwise difficult to assess [8, 12, 13]. Furthermore, 
progress toward multiple goals can be converted into a 

standardized T score, facilitating comparisons between 
individual patients with different goals and between 
treatment modalities [7].

The GAS approach has been shown to be a useful 
method for assessing outcomes for patients undergoing 
physical rehabilitation [14, 15] and patients with mental 
health conditions [12]. This approach may therefore be 
particularly appealing for use in patients with MDD.

Goal setting can help patients progress toward desired 
treatment outcomes relating to behavioral changes and 
can also improve engagement with healthcare provid-
ers [16–18]. Goal setting and defining treatment success 
as goal achievement are integral to cognitive behavioral 
therapy (CBT) and to the application of the GAS adapted 
for depression (GAS-D) approach for patients with MDD. 
Both approaches involve identifying a behavior associ-
ated with the symptoms of MDD and setting goals repre-
senting a desirable behavior change. As part of the CBT 
process, these goals are regularly revisited, barriers to 
progress challenged, and goal achievement reinforced to 
drive progress [19, 20]. In contrast, goal setting using the 
GAS-D approach occurs before initiating therapy, and 
progress against these goals is assessed without active 
follow-up or reinforcement, offering a novel method of 
investigating the efficacy of pharmacologic therapies.

Accordingly, the feasibility of applying the GAS 
approach in patients with MDD was evaluated in a recent 
study of patient attitudes toward setting treatment goals 

measures of depression assessed in this study. The GAS-D approach provides a new patient-centric paradigm for the 
collaborative development and assessment of progress toward meaningful treatment goals, contributing to a com-
prehensive evaluation of treatment outcomes in patients with MDD. Longer studies against a control intervention are 
justified.

Trial registration: Clini calTr ials. gov identifier: NCT02 972632. Registered 21 November 2016.

Keywords: Major depressive disorder, Vortioxetine, Goal attainment, Goal achievement
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in MDD, and the authors reported that patients see value 
in this approach because it affords patients the opportu-
nity to provide input into the design of their treatment 
plans, while setting a framework against which progress 
can be assessed [21]. Further, as described in a recent 
commentary, symptoms of depression, particularly cog-
nitive and physical symptoms, are heterogeneous; there-
fore, using an individualized measure to assess response 
to treatment may encourage patients to focus on symp-
toms, functional improvements, and goals that resonate 
most with them, and to work toward integrating their 
goals into their daily lives [22].

Collaborative goal setting is also encouraged when 
managing patients with MDD, but current measures of 
treatment success applied in clinical studies of patients 
with MDD overlook goal achievement as a primary 
endpoint in favor of classic symptom rating scales. To 
address the  disconnect between clinical research and 
clinical practice, the GAS-D was developed to provide a 
scoring system aligned with outcome assessment in real-
world clinical practice [22, 23].

The present study implemented the GAS-D as the pri-
mary outcome measure to examine its effectiveness in 
evaluating outcomes of a 12-week course of treatment 
with the antidepressant vortioxetine (Trintellix, Takeda 
Pharmaceuticals America, Inc.; Lexington, MA, USA). To 
our knowledge, this is the first study conducted to evalu-
ate treatment for MDD that uses the goal attainment 
approach as a primary outcome measure. The GAS-D 
was used to assess progress toward predetermined per-
sonalized treatment goals that patients set in collabo-
ration with their clinicians in tandem with standard 
measures of antidepressant efficacy relating to depressive 
symptoms, clinical global impression, cognitive func-
tioning, and well-being. The study was also designed to 
determine treatment response and remission rates and 
the safety and tolerability of vortioxetine in patients with 
MDD.

Methods
Study design
This phase 4, single-arm, open-label, multicenter clinical 
trial conducted in the United States (Clini calTr ials. gov ID 
NCT02972632) evaluated the effectiveness of a 12-week 
course of vortioxetine treatment on goal achievement. 
Patients with MDD between ages 18–65 years who 
were recently or currently receiving treatment with an 
approved antidepressant for ≥6 weeks and were consid-
ered to be appropriate for a change in medication were 
eligible for inclusion in the study. Patients were also 
required to have a Patient Health Questionnaire-Depres-
sive Symptoms (PHQ-9) score ≥ 5 and a Clinician Global 

Impression-Severity (CGI-S) score ≥ 4 at screening. 
Excluded from the study were patients diagnosed with 
a current psychiatric disorder other than MDD (except 
non-primary concurrent anxiety), and those who were 
considered to be at imminent risk for hospitalization due 
to severe depression or who posed a significant risk for 
suicide.

All patients provided written informed consent prior 
to their participation. The study was conducted in 
accordance with the Declaration of Helsinki and the 
International Council for Harmonisation of Technical 
Requirements for Pharmaceuticals for Human Use (ICH) 
guidelines. The study protocol was approved by institu-
tional review boards at all participating sites.

Procedures
Patients were initiated on vortioxetine 10 mg and titrated 
to 20 mg over the treatment period based on the clinical 
investigators’ discretion. Follow-up occurred at weeks 
2, 4, 6, 9, and 12. Follow-up interviews at weeks 4 and 
9 were conducted by telephone, and all other follow-up 
interviews were conducted in person. A safety follow-up 
telephone interview took place at week 16.

Treatment goals were collaboratively set by the patient 
and clinician using the GAS-D approach at baseline and 
were not revisited or reinforced during the course of the 
study (Fig. 1A and B). Three treatment goals were set: 1 
determined by the patient’s self-defined objectives and 
2 related to predefined domain categories. Prespecified 
domains included psychological, motivational, emo-
tional, physical/functional, and cognitive categories, each 
with multiple subdomains. The goals were SMART [8]; 
for example, “spend fun time with family (offer to play 
games) 3 times per week” is a SMART goal aimed at 
increasing enjoyment and pleasure.

Each goal outcome was assigned a score: −2 = base-
line performance; −1 = 50% progress toward goal; 
0 = goal/target outcome achieved; 1 = 50% better than 
goal; 2 = 100% better than goal. The composite GAS-D 
score was then transformed to a standardized T score 
using the formula found in Supplementary Fig.  1, with 
a T score = 50 indicating that all goals were achieved as 
expected, <50 indicating goals were achieved less than 
expected, and > 50 indicating goals were achieved bet-
ter than expected (see Supplementary Fig. 1, Additional 
file 1).

Endpoints
The primary endpoint was an estimation of the propor-
tion of patients who achieved their goals as represented 
by an overall GAS-D score ≥ 50 at week 12. Change from 
baseline in mean GAS-D score was also assessed at weeks 

http://clinicaltrials.gov
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6 and 12 as a secondary endpoint. Additional second-
ary endpoints included change from baseline at weeks 6 
and 12 in measures of depression severity and response 
to treatment (PHQ-9, Clinician Global Impression-
Improvement [CGI-I]), cognitive function (Perceived 
Deficits Questionnaire-Depression [PDQ-D]), emotional 
well-being (World Health Organization-Five Well-Being 
Index [WHO-5]), and QoL (Quality of Life Enjoyment 
and Satisfaction Questionnaire [Q-LES-Q]). PHQ-9 
scores ≤4 were considered to represent minimal symp-
toms that may not require treatment, CGI-I scores ≤2 
represented much improvement, and CGI-S scores ≤2 
represented remission. Exploratory endpoints included 
the Lam Employment Absence and Productivity Scale 
(LEAPS), the Virtual Reality Functional Capacity Assess-
ment Tool (VRFCAT), and the Digit Symbol Substitution 
Test (DSST). Safety and tolerability measures (adverse 
events [AEs], AEs leading to discontinuation, changes in 
weight, and the Columbia-Suicide Severity Rating Scale 
[C-SSRS]) were also assessed.

GAS‑D validity
The GAS-D was assayed for convergent validity in a post 
hoc analysis of data from the present study, and changes 
in goal scores on the GAS-D were found to have a sta-
tistically significant correlation with several commonly 
used clinical measures of depression (see Supplementary 
Tables 1–3, Additional file 2) [23].

Statistical analyses
The estimated proportion and 95% confidence interval 
were calculated for patients who achieved goals as dem-
onstrated by a GAS-D score ≥ 50 at week 12 using SAS 
software version 9.4. Paired t-tests were performed to 
calculate changes from baseline, along with P values for 
efficacy variables. Two-sided P < 0.05 was considered sta-
tistically significant.

Results
Baseline characteristics
This study enrolled 122 patients. Baseline patient charac-
teristics and disposition are presented in Table 1.

Fig. 1 Goal-setting and domain-defined approach. a Establishing and assessing progress toward treatment goals. b Goal domains. *Not a 
comprehensive list. GAS, Goal Attainment Scale
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Table 1 Baseline patient characteristics (safety analysis set; 
N = 122)

Sex, n (%)
 Male 21 (17.2)

 Female 101 (82.8)

Age, mean years (SD) 45.3 (12.2)

≤55 years, n (%) 95 (77.9)

Race, n (%)
 White 83 (69.2)

 Black or African American 28 (23.3)

 Asian 5 (4.2)

 Native Hawaiian or Other Pacific Islander 1 (0.8)

  Multiraciala 3 (2.5)

 Unknown 2 (1.6)

Ethnicity, n (%)
 Hispanic or Latino 28 (23.0)

Employment status, n (%)b

 Employed full-time 32 (27.6)

 Employed part-time 22 (19.0)

 Self-employed 15 (12.9)

 Not  employedc 48 (41.7)

BMI, mean kg/m2 (SD) 34.1 (9.7)

PHQ‑9,d mean (SD) 15.7 (4.8)

Previous antidepressant medication,n of medications 
(%)
 SSRIs
  Fluoxetine 34 (16.8)

  Sertraline 25 (12.4)

  Escitalopram 24 (11.9)

  Citalopram 25 (12.4)

  Paroxetine 11 (5.4)

 SNRIs
  Venlafaxine 21 (10.4)

  Duloxetine 9 (4.5)

  Desvenlafaxine 3 (1.5)

 NDRIs
  Bupropion 32 (15.8)

 Other
  Trazodone 9 (4.5)

  Vilazodone 6 (3.0)

  Amitriptyline 1 (0.5)

  Doxepin 1 (0.5)

  Mirtazapine 1 (0.5)

Reason for switching from previous medication, n (%)
 Inadequate response 39 (32)

 Not working fast enough 37 (30)

 Not meeting treatment goals 28 (23)

 Problems with focus/concentration 9 (7)

 Side effect 5 (4)

 Other 5 (4)

Patients with concurrent medical conditions,n (%) 122 (100)

 Blood and lymphatic system disorders 4 (3.3)

Seventeen (13.8%) patients withdrew from the study: 10 voluntarily withdrew, 4 
were lost to follow-up, and 3 discontinued following an adverse event
a Patient checked more than one race option on the case report form. bn = 115. 
In cases of multiple employment statuses per patient, the patient is counted 
as many times as the number of employment statuses. Percentages are based 
on the number of patients in the full analysis set. Data for 1 patient were 
missing. cIncludes unemployed, student, retired, nonworking spouse, and other. 
dn = 110. ePsychiatric disorders excluding major depressive disorder

BMI body mass index, NDRI norepinephrine-dopamine reuptake inhibitor, PHQ-9 
Patient Health Questionnaire-Depressive Symptoms, SD standard deviation, 
SNRI serotonin and norepinephrine reuptake inhibitor, SSRI selective serotonin 
reuptake inhibitor

Table 1 (continued)

 Cardiac disorders 1 (0.8)

 Congenital, familial, and genetic disorders 2 (1.6)

 Ear and labyrinth disorders 3 (2.5)

 Endocrine disorders 20 (16.4)

 Eye disorders 17 (13.9)

 Gastrointestinal disorders 29 (23.8)

 General disorders 4 (3.3)

 Hepatobiliary disorders 2 (1.6)

 Immune system disorders 41 (33.6)

 Infections and infestations 13 (10.7)

 Investigations 17 (13.9)

 Metabolism and nutrition disorders 46 (37.7)

 Musculoskeletal and connective tissue disorders 41 (33.6)

 Neoplasms benign, malignant, and unspecified (including 
cysts and polyps)

1 (0.8)

 Nervous system disorders 44 (36.1)

 Renal and urinary disorders 6 (4.9)

 Reproductive system and breast disorders 10 (8.2)

 Respiratory, thoracic, and mediastinal disorders 26 (21.3)

 Skin and subcutaneous tissue disorders 17 (13.9)

 Social circumstances 23 (18.9)

 Surgical and medical procedures 4 (3.3)

 Vascular disorders 27 (22.1)

Patients with concurrent psychiatric disorders,e n (%)
 Insomnia related to another medical condition 28 (23.0)

 Anxiety 18 (14.8)

 Depression 17 (13.9)

 Generalized anxiety disorder 5 (4.1)

 Insomnia 5 (4.1)

 Attention deficit/hyperactivity disorder 2 (1.6)

 Initial insomnia 1 (0.8)

 Nightmare 1 (0.8)

 Obsessive compulsive disorder 1 (0.8)

 Panic disorder 1 (0.8)

 Performance fear 1 (0.8)

 Post-traumatic stress disorder 1 (0.8)

 Sleep disorder 1 (0.8)

 Stress 1 (0.8)
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Overall, study participants were predominantly white 
(69.2%), female (82.8%), and ≤55 years of age (77.9%). 
Mean PHQ-9 score was 15.7 (moderately severe depres-
sion), and 58.3% of the patients were employed. All 122 
patients had comorbid medical conditions, including 
comorbid psychiatric conditions, insomnia related to 
another condition (23.0%), and anxiety (14.8%), which are 
consistent with what may be expected in a phase 4 effec-
tiveness study population that has few exclusion criteria. 
Approximately 79% of patients were successfully titrated 
to 20 mg vortioxetine and remained on that dose for a 
portion of the study period; 104 patients were treated for 
≥11 weeks.

Of the previously prescribed antidepressant treat-
ments, selective serotonin reuptake inhibitors were 
the most frequently prescribed class of antidepressant. 
Patients expressed several reasons for switching medica-
tion, with the predominant focus on lack of efficacy. The 
most common reasons for switching included inadequate 
response to a previous antidepressant (32%); a previous 
antidepressant not working fast enough (30%); and an 
inadequate treatment response expressed by failing to 
meet goals (23%).

Patients achieving GAS‑D score ≥ 50 (primary endpoint)
At week 12 of treatment, 57.8% of patients achieved 
a GAS-D score ≥ 50 (all goals achieved or exceeded 

overall). Significant changes in GAS-D score versus base-
line were observed at weeks 6 and 12 (Figs. 2 and 3). The 
highest number of goals were set in the motivational and 
physical/functional goal domains (31 and 32%), while the 
highest percent of goals achieved occurred within the 
emotional domain. The most common goal subdomains 
included lack of motivation, fatigue, insomnia, lack of 
enjoyment/pleasure, feeling isolated, depressed mood, 
and problem concentrating.

Depressive symptoms and functional outcomes (secondary 
endpoints)
In addition to GAS-D assessment of goal achievement 
during treatment with vortioxetine, measures of depres-
sion severity (PHQ-9), cognitive function (PDQ-D), cog-
nitive performance (DSST), and emotional well-being 
(WHO-5) showed statistically significant improvements 
from baseline at weeks 6 and 12 (Table  2). Response to 
treatment, as indicated by a ≥ 50% reduction in total 
PHQ-9 score and a CGI-I score ≤ 2 indicating “much 
improvement,” was reported by 64.2 and 65.8% of 
patients, respectively. Moreover, at week 12, 38.7% of 
patients presented with minimal symptoms that may not 
require treatment (PHQ-9 ≤ 4) and 44.1% of patients met 
the definition of remission (CGI-S ≤ 2).

There was a significant overall improvement at week 12 
on the Q-LES-Q (see Supplementary Fig.  2, Additional 

Fig. 2 Percentage of patients with GAS-D scores <50 (goals achieved less than expected overall) and ≥ 50 (all goals achieved or exceeded overall; 
primary endpoint) at weeks 6 and 12 of  treatmenta. 95% CI (17.3–33.6) and (48.5–67.1) at weeks 6 and 12, respectively, for patients with a GAS-D 
score ≥ 50. n = 109 (week 12). aEach goal outcome was assigned a score: −2 = baseline performance; −1 = 50% progress toward goal; 0 = goal/
target outcome achieved; 1 = 50% better than goal; 2 = 100% better than goal. The overall GAS-D score was calculated based on standardizing 
the score to a central value of 50 (see Supplementary Fig. 1, Additional File 1). CI, confidence interval; GAS-D, Goal Attainment Scale adapted for 
depression
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file 1) and a significant improvement on LEAPS (see Sup-
plementary Fig. 3, Additional file 1). There was no signifi-
cant difference in total time (mean change from baseline: 
–17.66 s), errors (0), or forced progressions (−0.1) on the 
VRFCAT at week 12.

Safety and tolerability
The safety profile of vortioxetine during this study was 
consistent with the vortioxetine product labeling [24]. 
Overall, 117 AEs deemed related to study treatment were 
reported by 59 patients. AEs were most commonly gas-
trointestinal (34%), nervous system (21%), or psychiatric 
(20%) disorders and were generally mild or moderate in 
severity.

Other AEs reported by ≥5% of patients included nausea, 
headache, anxiety, constipation, and diarrhea (Table 3). A 
total of 7 AEs in 6 patients led to treatment discontinua-
tion. These AEs included 4 cases of psychiatric disorders 
and 1 case each of headache, nausea, and vomiting. In 1 
patient, 2 serious treatment-emergent AEs—depression 
and suicidal ideation—were reported, leading to treatment 
discontinuation. These events were determined to be unre-
lated to the study drug. No suicides or deaths occurred 
during the study. Patients treated with vortioxetine experi-
enced a 0.6 kg mean increase in weight from baseline.

Discussion
Patient-centric medicine remains a key objective for soci-
ety and includes the concept of achieving outcomes that are 
explicitly relevant to each individual. The goal attainment 
approach using the GAS-D provides the framework for a 
collaborative conversation between the patient and their 
clinician, serving to align them on treatment goals through 
shared decision making, while prioritizing what matters 
most to the patient. This patient-centric approach offers 
a unique method of assessing response to treatment in 
patients with MDD. Applying a goal attainment approach 
also provides a more holistic assessment of the effect of 
antidepressant therapy than conventional scales alone.

In this study, the GAS-D was employed as the primary 
outcome measure to assess the performance of an anti-
depressant in treating depression. Specifically, we found 
that a majority of patients with MDD who required a 
switch in antidepressant medication to vortioxetine 
achieved their treatment goals. In addition, there were 
improvements in more traditional measures of depres-
sive symptoms. This phase 4, open-label study also dem-
onstrated the overall effectiveness of vortioxetine, given 
that the patient sample in this study was representative 
of real-world patients, with varying medication histories, 
comorbidities, and levels of functioning, and who had 
experienced treatment failure with other antidepressants. 

Fig. 3 Mean standardized GAS-D scores by  visita. ***P < 0.001 for change from baseline using paired t-tests. aEach goal outcome was assigned a 
score: −2 = baseline performance; −1 = 50% progress toward goal; 0 = goal/target outcome achieved; 1 = 50% better than goal; 2 = 100% better 
than goal. The overall GAS-D score was calculated based on standardizing the score to a central value of 50 (see Supplementary Fig. 1, Additional 
File 1). A standardized GAS-D score ≥ 50 represents overall goal achievement. n = 109 (week 12). GAS-D, Goal Attainment Scale adapted for 
depression; SD, standard deviation
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Vortioxetine was also well tolerated, with its safety profile 
reflecting its current product labeling [24].

In this study, patients with MDD were switched to vor-
tioxetine, a multimodal antidepressant that has a demon-
strated ability to alleviate mood and physical and cognitive 
symptoms as assessed using conventional scales [24–26]. 
The high proportion of patients who achieved a GAS-D 
score ≥ 50, paralleling clinical improvements on several 
standard patient- and clinician-reported measures, indi-
cates that monitoring progress toward individuals’ treat-
ment goals is an appropriate method of evaluating the 
treatment effect of vortioxetine and overall improvement 
in patients with MDD. In particular, goal scores for each 
of the 3 goals set by each individual as part of the GAS-D 
approach have been found to be significantly correlated 
with the measures of depressive symptoms, QoL, and cli-
nician-rated illness severity and improvement in patients 
administered vortioxetine [23]. Furthermore, improved 
function has been found to be significantly correlated 
with achieving self-defined goals [23].

The GAS-D is an important addition to the battery 
of clinical measurements used to assess the effect of 
antidepressant therapies. Patients and their healthcare 
providers have expressed a desire to move beyond the 
neurobiological management of depression to address 
the day-to-day functional impact of MDD [27]. Improve-
ments in function, such as the decrease in work absences 
and increased work productivity observed at 12 weeks in 
patients treated with vortioxetine in this study, may be 
more important to patients than resolution of emotional 
symptoms alone [23]. For example, patients with MDD 
most commonly list improving family and other social 
relationships, increasing positive health behaviors, find-
ing employment, and organizing their homes as desir-
able goals during treatment, in addition to relieving other 
depressive symptoms [28–30].

The goal attainment approach using the GAS-D also 
offers an effective method for assessing changes in specific 
functional domains, which may be overlooked by current 
standard measures that generally assess response to treat-
ment by evaluating global functioning and symptomatic 
outcomes [28]. Indeed, functional outcomes are tradi-
tionally less responsive to treatment than symptomatic 
outcomes [30], and thus it is essential that specific func-
tional outcomes important to patients are not overlooked. 
Approximately 40% of patients in this study achieved 
remission on standard outcome measures (PHQ-9 and 
CGI-S), yet 57.8% achieved a GAS-D score ≥ 50 at week 
12. This finding suggests an apparent disconnect between 
measures of treatment success based on standardized 
clinical scales and outcomes considered to be meaning-
ful for individual patients. Combining specific functional 
outcomes, such as emotional and physical goals, with 

Table 2 Measures of depression severity (PHQ-9), cognitive 
function (PDQ-D), cognitive performance (DSST), and emotional 
well-being (WHO-5)

DSST Digit Symbol Substitution Test, PDQ-D Perceived Deficits Questionnaire-
Depression, PHQ-9 Patient Health Questionnaire-Depressive Symptoms, SD 
standard deviation, WHO-5 World Health Organization-Five Well-Being Index

Measures Baseline (Day 1) Week 6 Week 12

PHQ‑9
 n 110 109 111

 Mean (SD) 15.7 (4.8) 8.9 (5.9) 7.1 (5.6)

Change from baseline
 n – 103 106

 Mean (SD) – −6.5 (6.2) −8.4 (6.2)

 P value – <0.001 <0.001

PDQ‑D
 n 110 106 108

 Mean (SD) 40.5 (14.9) 25.7 (14.9) 22.2 (15.9)

Change from baseline
 n – 104 106

 Mean (SD) – −14.8 (13.7) −18.0 (16.9)

 P value – <0.001 <0.001

DSST
 n 113 107 107

 Mean (SD) 46.7 (11.1) 50.6 (12.9) 52.1 (11.7)

Change from baseline
 n – 105 105

 Mean (SD) – 3.8 (9.8) 5.2 (8.1)

 P value – <0.001 <0.001

WHO‑5
 n 115 109 109

 Mean (SD) 5.6 (3.48) 10.8 (5.5) 12.8 (6.2)

Change from baseline
 n – 108 109

 Mean (SD) – 5.1 (5.4) 7.2 (6.6)

 P value – <0.001 <0.001

Table 3 Adverse events reported by ≥5% of patients (N = 122)

TEAE treatment-emergent adverse event

Adverse event n (%)

Patients with any TEAE 83 (68.0)

Nausea 26 (21.3)

Headache 11 (9.0)

Anxiety 8 (6.6)

Constipation 7 (5.7)

Diarrhea 7 (5.7)
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global symptom outcome measures may provide a more 
comprehensive picture of treatment response, overall 
patient health, and QoL. Accordingly, investigators rec-
ommend moving toward the development and incorpora-
tion of functional, patient-centered outcome measures in 
clinical studies of antidepressant therapies [28].

Limitations
This study has several limitations: First, real-world appli-
cation of the goal attainment approach using the GAS-D 
outside of a formal clinical trial setting may require edu-
cating practitioners on how to use this tool to appropri-
ately incorporate the GAS-D approach into their practices. 
Second, the scope of this study was limited to assessing 
the impact of GAS-D outcomes in patients switching to 
vortioxetine after receiving prior therapy. This single-arm 
study did not compare outcomes with vortioxetine ver-
sus placebo or other antidepressants with different modes 
of action, given that the study was designed as a prelimi-
nary investigation into the use of the GAS-D approach 
instead of a comparative study of treatment efficacy, which 
would have required a greater sample size to achieve suf-
ficient statistical power. Any drug-related improvement in 
GAS-D score versus placebo would need to be assessed as 
part of a randomized controlled trial [13]. Third, there is 
preliminary evidence for the validity of GAS-D based on 
the post hoc convergent data presented in this study; how-
ever, more studies are needed.

Conclusion
The GAS-D is a new instrument for assessing out-
comes in patients with MDD that is complementary 
to current symptoms scales, such as the PHQ-9. The 
GAS-D provides a quantifiable framework for measur-
ing progress against qualitative and diverse goals, ena-
bling comparisons of qualitative outcomes between 
individual patients with MDD. Most importantly, this 
framework places the patient at the center of clinical 
outcome assessment by measuring treatment effec-
tiveness in terms of whether treatment helped indi-
vidual patients achieve their desired outcomes. This 
approach and framework align with goals supported 
by the National Committee for Quality Assurance and 
the Innovation and Value Initiative. Both organizations 
are exploring better ways to support and guide person-
centered care to facilitate a shared understanding with 
providers and care teams of the individual’s goals and 
preferences to improve outcomes [31, 32]. The GAS 
approach has been shown to provide a complemen-
tary and clinically meaningful assessment applicable to 
a wide variety of disease states characterized by high 
interpatient variability and the need for individualized 
treatment plans, such as hemophilia and schizophrenia 

[33, 34]. To address the limitation noted for real-world 
application in MDD, research to develop mobile apps 
and electronic medical record platforms is underway 
to facilitate assessment of progress toward goal attain-
ment [35, 36]. Accordingly, the GAS-D framework 
offers a scientifically valid and patient-centric end-
point that can be utilized in future studies to assess 
the effectiveness of antidepressants, evaluate func-
tional improvements, and help better understand 
what matters most to patients during their treatment 
journey.

Abbreviations
AE: Adverse event; BMI: Body mass index; CBT: Cognitive behavioral therapy; 
CGI-I: Clinician Global Impression-Improvement; CGI-S: Clinician Global 
Impression-Severity; C-SSRS: Columbia-Suicide Severity Rating Scale; DSST: 
Digit Symbol Substitution Test; GAS-D: Goal Attainment Scale adapted for 
depression; ICH: International Council for Harmonisation of Technical Require-
ments for Pharmaceuticals for Human Use; IRB: Institutional review board; 
LEAPS: Lam Employment Absence and Productivity Scale; MDD: Major depres-
sive disorder; NDRI: Norepinephrine-dopamine reuptake inhibitor; Q-LES-Q: 
Quality of Life Enjoyment and Satisfaction Questionnaire; PDQ-D: Perceived 
Deficits Questionnaire-Depression; PHQ-9: Patient Health Questionnaire-
Depressive Symptoms; QoL: Quality of life; SD: Standard deviation; SMART 
: Specific, measurable, attainable, relevant, and time-bound; SNRI: Serotonin 
and norepinephrine reuptake inhibitor; SSRI: Selective serotonin reuptake 
inhibitor; TEAE: Treatment-emergent adverse event; VRFCAT : Virtual Reality 
Functional Capacity Assessment Tool; WHO-5: World Health Organization-Five 
Well-Being Index.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12888- 021- 03608-1.

Additional file 1: Supplementary Figure 1. GAS-D score formula. Sup‑
plementary Figure 2. Change in overall Q-LES-Q scores from baseline. 
Supplementary Figure 3. Change in LEAPS score from baseline.

Additional file 2: Supplementary Table 1. Correlations between goal 
scores and depressive symptoms, illness severity, and improvement [23]. 
Supplementary Table 2. Correlations between goal scores and Quality of 
Life (Q-LES-Q) [23]. Supplementary Table 3. Correlations between goal 
scores and cognitive performance/perceived deficit [23].

Acknowledgments
Medical writing assistance was provided by Blair Hesp, PhD, CMPP, and Sharon 
J. Hirshey Dirksen, PhD, on behalf of Syneos Health Medical Communications, 
LLC.

Authors’ contributions
MM and SVP made substantial contributions to the study design and data 
acquisition, analysis, and interpretation of the data. SS, AE, and CF made sub-
stantial contributions to the design, analysis, and interpretation of the data. 
All authors participated in the drafting of this manuscript, and reviewed and 
approved the final version before submission.

Funding
This study was funded by Takeda Pharmaceuticals U.S.A., Inc., and Lundbeck 
LLC. Medical writing assistance, provided by Syneos Health Medical Communi-
cations, LLC, was supported by Takeda Pharmaceuticals U.S.A., Inc., and Lund-
beck LLC, who supplied the study drug and participated in the study design, 
data analysis, and interpretation. Although the staff at Takeda Pharmaceuticals 
U.S.A., Inc., and Lundbeck LLC, reviewed the manuscript, final approval to 
submit the manuscript was the sole decision of the authors.

https://doi.org/10.1186/s12888-021-03608-1
https://doi.org/10.1186/s12888-021-03608-1


Page 10 of 11McCue et al. BMC Psychiatry           (2021) 21:622 

Availability of data and materials
The datasets generated and/or analyzed during the current study are available 
from the corresponding author upon reasonable request. The Goal Attain-
ment Scale adapted for depression (Goal Attainment Scale – Depression © 
2021 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved) is available from 
Takeda Pharmaceuticals U.S.A., Inc., upon request.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki and 
ICH guidelines, and all patients provided written informed consent before par-
ticipating in the study. The study protocol was approved by the institutional 
review board (IRB) at all participating sites on behalf of the Copernicus Group 
Independent Review Board, a WIRD-Copernicus Group Company (IRB tracking 
no. QUI1–16-522).

Consent for publication
Not applicable.

Competing interests
MM and SS are employees of Takeda Pharmaceuticals U.S.A., Inc. AE and CF 
were employees of Lundbeck, LLC, at the time of this study. SVP is a consultant 
to Takeda and Sunovion, has a research contract with Assurex Health, Inc., and 
owns shares in Mensante Corporation.

Author details
1 Takeda Pharmaceuticals U.S.A., Inc., 95 Hayden Avenue, Lexington, MA 02421, 
USA. 2 Lundbeck LLC, 6 Parkway North Blvd, Deerfield, IL 60015, USA. 3 Univer-
sity of Michigan Health, 1500 E. Medical Center Dr, Ann Arbor, MI 48109, USA. 

Received: 13 October 2020   Accepted: 6 October 2021

References
 1. Kessler RC, Birnbaum HG, Shahly V, Bromet E, Hwang I, McLaughlin KA, 

et al. Age differences in the prevalence and co-morbidity of DSM-IV 
major depressive episodes: results from the WHO world mental health 
survey initiative. Depress Anxiety. 2010;27:351–64.

 2. World Health Organization. Depression. http:// www. who. int/ en/ news- 
room/ fact- sheets/ detail/ depre ssion. Accessed 25 June 2021.

 3. World Health Organization. Mental Health Action Plan 2013–2020. 
https:// www. who. int/ mental_ health/ action_ plan_ 2013/ en/. Accessed 25 
June 2021.

 4. Greenberg PE, Fournier AA, Sisitsky T, Pike CT, Kessler RC. The economic 
burden of adults with major depressive disorder in the United States 
(2005 and 2010). J Clin Psychiatry. 2015;76:155–62.

 5. Bech P. Rating scales in depression: limitations and pitfalls. Dialogues Clin 
Neurosci. 2006;8:207–15.

 6. Busner J, Targum SD. The clinical global impressions scale: applying a 
research tool in clinical practice. Psychiatry (Edgmont). 2007;4:28–37.

 7. Kiresuk TJ, Sherman RE. Goal attainment scaling: a general method for 
evaluating comprehensive community mental health programs. Com-
munity Ment Health J. 1968;4:443–53.

 8. Krasny-Pacini A, Hiebel J, Pauly F, Godon S, Chevignard M. Goal attain-
ment scaling in rehabilitation: a literature-based update. Ann Phys 
Rehabil Med. 2013;56:212–30.

 9. Shefler G, Canetti L, Wiseman H. Psychometric properties of goal-attain-
ment scaling in the assessment of Mann’s time-limited psychotherapy. J 
Clin Psychol. 2001;57:971–9.

 10. Steenbeek D, Ketelaar M, Lindeman E, Galama K, Gorter JW. Interrater 
reliability of goal attainment scaling in rehabilitation of children with 
cerebral palsy. Arch Phys Med Rehabil. 2010;91:429–35.

 11. Ruble L, McGrew JH, Toland MD. Goal attainment scaling as an outcome 
measure in randomized controlled trials of psychosocial interventions in 
autism. J Autism Dev Disord. 2012;42:1974–83.

 12. Tabak NT, Link PC, Holden J, Granholm E. Goal attainment scaling: track-
ing goal achievement in consumers with serious mental illness. Am J 
Psychiatr Rehabil. 2015;18:173–86.

 13. Gaasterland CM, Jansen-van der Weide MC, Weinreich SS, van der Lee JH. 
A systematic review to investigate the measurement properties of goal 
attainment scaling, towards use in drug trials. BMC Med Res Methodol. 
2016;16:99.

 14. Hurn J, Kneebone I, Cropley M. Goal setting as an outcome measure: a 
systematic review. Clin Rehabil. 2006;20:756–72.

 15. Krasny-Pacini A, Evans J, Sohlberg MM, Chevignard M. Proposed criteria 
for appraising goal attainment scales used as outcome measures in 
rehabilitation research. Arch Phys Med Rehabil. 2016;97:157–70.

 16. Cairns AJ, Kavanagh DJ, Dark F, McPhail SM. Goal setting improves reten-
tion in youth mental health: a cross-sectional analysis. Child Adolesc 
Psychiatry Ment Health. 2019;13:31.

 17. Levack WM, Weatherall M, Hay-Smith EJ, Dean SG, McPherson K, Siegert 
RJ. Goal setting and strategies to enhance goal pursuit for adults with 
acquired disability participating in rehabilitation. Cochrane Database Syst 
Rev. 2015;(7):CD009727.

 18. Ries AV, Blackman LT, Page RA, Gizlice Z, Benedict S, Barnes K, et al. Goal 
setting for health behavior change: evidence from an obesity interven-
tion for rural low-income women. Rural Remote Health. 2014;14:2682.

 19. Fenn K, Byrne M. The key principles of cognitive behavioural therapy. 
InnovAiT. 2013;6:579–85.

 20. Rupke SJ, Blecke D, Renfrow M. Cognitive therapy for depression. Am Fam 
Physician. 2006;73:83–6.

 21. McNaughton EC, Curran C, Granskie J, Opler M, Sarkey S, Mucha L, et al. 
Patient attitudes toward and goals for MDD treatment: a survey study. 
Patient Prefer Adherence. 2019;13:959–67.

 22. McCue M, Parikh SV, Mucha L, Sarkey S, Cao C, Eramo A, et al. Adapting 
the goal attainment approach for major depressive disorder. Neurol Ther. 
2019;8:167–76.

 23. Opler MGA, Pala AN, Parikh SV, Hellerstein DJ, Eramo A, Chrones L, et al. 
Validation of goal attainment scaling for depression: initial findings from 
an open-label study in patients switching to vortioxetine. Presented at: 
Psych Congress:  Orlando; 2018. https:// www. hmpgl oball earni ngnet 
work. com/ site/ pcn/ poste rs/ valid ation- goal- attai nment- scali ng- depre 
ssion- initi al- findi ngs- open- label- study- patie nts. Accessed 29 Nov 2021.

 24. TRINTELLIX (vortioxetine). Prescribing information. Takeda Pharmaceuti-
cals America, Inc.; 2013. Accessed 25 June 2021. https:// www. acces sdata. 
fda. gov/ drugs atfda_ docs/ label/ 2016/ 20444 7s007 lbl. pdf

 25. McIntyre RS, Harrison J, Loft H, Jacobson W, Olsen CK. The effects of vorti-
oxetine on cognitive function in patients with major depressive disorder: 
a meta-analysis of three randomized controlled trials. Int J Neuropsy-
chopharmacol. 2016;19:pyw055.

 26. Christensen MC, Florea I, Lindsten A, Baldwin DS. Efficacy of vortioxetine 
on the physical symptoms of major depressive disorder. J Psychopharma-
col. 2018;32:1086–97.

 27. Johnston O, Kumar S, Kendall K, Peveler R, Gabbay J, Kendrick T. Qualita-
tive study of depression management in primary care: GP and patient 
goals, and the value of listening. Br J Gen Pract. 2007;57:872–9.

 28. Battle CL, Uebelacker L, Friedman MA, Cardemil EV, Beevers CG, Miller IW. 
Treatment goals of depressed outpatients: a qualitative investigation of 
goals identified by participants in a depression treatment trial. J Psychiatr 
Pract. 2010;16:425–30.

 29. Uebelacker LA, Battle CL, Friedman MA, Cardemil EV, Beevers CG, Miller 
IW. The importance of interpersonal treatment goals for depressed inpa-
tients. J Nerv Ment Dis. 2008;196:217–22.

 30. Culpepper L, Muskin PR, Stahl SM. Major depressive disorder: understand-
ing the significance of residual symptoms and balancing efficacy with 
tolerability. Am J Med. 2015;128:S1–s15.

 31. National Committee for Quality Assurance. Goal to care: How to keep the 
person in “person-centered.” Accessed 25 June 2021. https:// www. ncqa. 
org/ wp- conte nt/ uploa ds/ 2018/ 07/ 20180 531_ Report_ Goals_ to_ Care_ 
Spotl ight. pdf.

 32. Innovation and Value Initiative. Identifying patient-driven value elements 
in major depressive disorder. Accessed 23 July 2021. https:// www. theva 
luein itiat ive. org/ wp- conte nt/ uploa ds/ 2021/ 06/ 2021- 06- 04. VBP- Major- 
Depre ssive- Disor der_ FINAL. pdf.

http://www.who.int/en/news-room/fact-sheets/detail/depression
http://www.who.int/en/news-room/fact-sheets/detail/depression
https://www.who.int/mental_health/action_plan_2013/en/
https://www.hmpgloballearningnetwork.com/site/pcn/posters/validation-goal-attainment-scaling-depression-initial-findings-open-label-study-patients
https://www.hmpgloballearningnetwork.com/site/pcn/posters/validation-goal-attainment-scaling-depression-initial-findings-open-label-study-patients
https://www.hmpgloballearningnetwork.com/site/pcn/posters/validation-goal-attainment-scaling-depression-initial-findings-open-label-study-patients
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/204447s007lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2016/204447s007lbl.pdf
https://www.ncqa.org/wp-content/uploads/2018/07/20180531_Report_Goals_to_Care_Spotlight.pdf
https://www.ncqa.org/wp-content/uploads/2018/07/20180531_Report_Goals_to_Care_Spotlight.pdf
https://www.ncqa.org/wp-content/uploads/2018/07/20180531_Report_Goals_to_Care_Spotlight.pdf
https://www.thevalueinitiative.org/wp-content/uploads/2021/06/2021-06-04.VBP-Major-Depressive-Disorder_FINAL.pdf
https://www.thevalueinitiative.org/wp-content/uploads/2021/06/2021-06-04.VBP-Major-Depressive-Disorder_FINAL.pdf
https://www.thevalueinitiative.org/wp-content/uploads/2021/06/2021-06-04.VBP-Major-Depressive-Disorder_FINAL.pdf


Page 11 of 11McCue et al. BMC Psychiatry           (2021) 21:622 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 33. Lambert M, Sanchez P, Bergmans P, Gopal S, Mathews M, Wooller A, et al. 
Effect of paliperidone palmitate 3-month formulation on goal attainment 
and disability after 52 weeks’ treatment in patients with clinically stable 
schizophrenia. Neuropsychiatr Dis Treat. 2020;16:3197–208.

 34. Roberts JC, Lattimore S, Recht M, Jackson S, Gue D, Squire S, et al. Goal 
attainment scaling for haemophilia (GAS-Hēm): testing the feasibility of 
a new patient-centric outcome measure in people with haemophilia. 
Haemophilia. 2018;24:e199–206.

 35. Gaffney E, Gaffney K, Bartleson L, Dodds C. Goal attainment scaling made 
easy with an app: GOALed. Pediatr Phys Ther. 2019;31:225–30.

 36. Implementation and evaluation of the pathway platform: a digitally 
enabled care pathway to improve depression key performance indica-
tors and patient outcomes in primary care clinics. Clinical Trials.gov ID: 
NCT04891224. Accessed 23 July 2021. https:// clini caltr ials. gov/ ct2/ show/ 
NCT04 891224? term= 04891 224& draw= 2& rank=1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://clinicaltrials.gov/ct2/show/NCT04891224?term=04891224&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04891224?term=04891224&draw=2&rank=1

	Using the Goal Attainment Scale adapted for depression to better understand treatment outcomes in patients with major depressive disorder switching to vortioxetine: a phase 4, single-arm, open-label, multicenter study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Background
	Methods
	Study design
	Procedures
	Endpoints
	GAS-D validity
	Statistical analyses

	Results
	Baseline characteristics
	Patients achieving GAS-D score ≥ 50 (primary endpoint)
	Depressive symptoms and functional outcomes (secondary endpoints)
	Safety and tolerability

	Discussion
	Limitations

	Conclusion
	Acknowledgments
	References


