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Purpose: This pragmatic clinical study aimed to assess goal attainment among patients with 
schizophrenia treated with paliperidone palmitate 3-monthly (PP3M) and its relation to their 
level of disability, and whether patients achieved symptomatic remission at the study endpoint.
Patients and Methods: Goal attainment was assessed as a secondary endpoint using Goal 
Attainment Scaling (GAS) within a 52-week, prospective, single-arm, non-randomized, open- 
label, international, multicenter study evaluating the impact of transitioning stable patients with 
schizophrenia from paliperidone palmitate 1-monthly (PP1M) to PP3M. Additional exploratory 
analyses were performed to investigate the relationship between disability and functioning as 
measured by the World Health Organization Disability Assessment Schedule (WHODAS), 
Version 2.0, symptomatic remission, and goal attainment.
Results: Overall, 305 patients were enrolled, of whom 281 (92.1%) provided GAS data at 
baseline. Of these, 160 achieved symptomatic remission at the last observation carried 
forward (LOCF) endpoint. The most common category of goals was “self” related, of 
which work-related was most frequent. Two-thirds of patients (67.7%) achieved at least 
one goal at the LOCF endpoint. Goal achievement was positively associated with lower 
baseline symptoms and symptomatic remission at LOCF endpoint, and with lower 
WHODAS scores at baseline and LOCF endpoint and greater WHODAS score improve-
ments from baseline. Age, duration of disease, and duration of PP1M treatment before the 
switch did not impact goal setting and goal attainment. The proportion of patients with 
remunerated work status increased by 11.3% at LOCF endpoint.
Conclusion: The results of this secondary endpoint analysis indicate that continued treat-
ment of patients with schizophrenia with PP3M following stabilization with PP1M may 
facilitate attainment of patients’ personal goals and reduce disability, especially, but not 
exclusively, in patients with symptomatic remission achieved at LOCF.
Keywords: GAS, goal attainment, paliperidone palmitate 1-monthly formulation, 
paliperidone palmitate 3-monthly formulation, schizophrenia, WHODAS

Introduction
Schizophrenia is a progressive disease that worsens with each relapse, leading to 
substantial patient burden, from impairment of personal and social functioning and 
related unemployment to increased mortality.1–4 Achieving both symptomatic and 
functional remission is important for recovery and attaining patient goals.5–8
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Goal setting is a routine component of rehabilitation and 
multidisciplinary approaches to clinical care, with proven 
utility as part of the communication and decision-making 
process, and as a person-centered outcome measure for 
rehabilitation.9–11 Defining patient goals helps to clarify 
individual priorities, which is key to both effective clinical 
management and establishing and maintaining patient 
engagement, satisfaction, and treatment adherence.12 Goal 
setting and attainment improve quality of life; have been 
linked with essential elements of recovery, such as hope, 
responsibility, meaning, and personal identity; and can 
increase patient autonomy, empowerment, and confidence.11

Second generation long-acting injectable antipsychotic 
treatments (LATs) overcome the need for people with schi-
zophrenia to take daily oral antipsychotic medication and are 
a valuable option to improve treatment continuation and 
thereby patient outcomes.13 Improved clinical outcomes, 
such as fewer relapses, hospitalizations, and visits to the 
emergency room,14,15 with LATs compared with oral anti-
psychotics may significantly lower patients’ stress and dis-
ease burden and increase perceived normality.13 Further, the 
reduced need for daily monitoring of adherence to antipsy-
chotic treatment allows for a greater focus on the patient’s 
personal goals, reduced disputes between patients and carers, 
and greater potential involvement in daily activities.13

Paliperidone palmitate 3-monthly (PP3M) is a LAT for-
mulation approved in many countries, including the USA 
and Europe, for the maintenance treatment of adults with 
schizophrenia stabilized with the paliperidone palmitate 
1-monthly (PP1M) formulation (EMA). PP3M is the only 
LAT to be administered 3-monthly, therefore offering 
greater convenience than other LATs.16 PP3M has demon-
strated favorable efficacy and safety in the treatment of 
schizophrenia in two pivotal, randomized controlled 
trials.17,18 An increasing body of real-world evidence for 
PP3M is now available to supplement randomized clinical 
trial data.19–21 However, there is limited information speci-
fically assessing how 3-monthly administration of antipsy-
chotic medication might enable patients with schizophrenia 
to achieve their goals and how it could impact their level of 
disability and functioning.

Garcia-Portilla et al (2020) evaluated the efficacy and 
safety of switching patients from PP1M to PP3M for 52 
weeks in a pragmatic clinical setting.22 The study enrolled 
adult patients with schizophrenia who were stable at base-
line on PP1M. The primary efficacy endpoint, symptomatic 
remission at last observation carried forward (LOCF) end-
point, was defined according to Andreasen et al (2005) as 

a score of mild or less (ie, ≤3) on all selected Positive and 
Negative Syndrome Scale (PANSS) items (P1, P2, P3, N1, 
N4, N6, G5, and G9), maintained for at least 6 months. The 
primary results of this study have been published 
previously.22 Overall, 56.8% of patients (95% confidence 
interval [CI]: 51.0, 62.4) achieved symptomatic remission, 
and 31.8% achieved both symptomatic and functional 
remission (Personal and Social Performance scale total 
score >70) at LOCF endpoint.22 The completion rate of 
95.4% is one of the highest observed for a 1-year real- 
world study in schizophrenia.22

In this publication, we assess so far unpublished sec-
ondary and exploratory outcomes of this study to establish 
whether continued treatment with PP3M might positively 
impact the quality of goal setting, help patients to achieve 
their goals, and reduce disability. We also assess how these 
outcomes are impacted by achievement of symptomatic 
remission.

Patients and Methods
This prospective, phase 3b, single-arm, open-label study in 
patients with schizophrenia switched from PP1M to PP3M 
in clinical practice was conducted between May 2016 and 
March 2018 at 57 sites across Europe, the Middle East, 
Africa, and the Asia-Pacific region (ClinicalTrials.gov iden-
tifier NCT02713282; EudraCT number 2015–004835-10; 
REMISSIO). Full details of the study methods are presented 
elsewhere22 and are only briefly reported here. The study 
protocol and amendments underwent ethics review at each 
site. The full list of all sites involved in the study and their 
respective institutional review boards and ethics commit-
tees can be found in the supplementary material (Table S1). 
The study was conducted in compliance with the 
Declaration of Helsinki and was consistent with Good 
Clinical Practice and applicable regulatory requirements. 
Written informed consent was obtained from all patients 
before enrollment.

Patients and Treatments
Adults aged 18–50 years with a diagnosis of schizophrenia 
(Diagnostic and Statistical Manual of Mental Disorders, 5th 
ed.23) were included in the study if they were adequately 
treated with PP1M for at least 4 months (with two identical 
doses before switching), had a PANSS total score less than 
70 points, and were considered likely to benefit from treat-
ment with PP3M according to the investigator, based on 
tolerability (lack of intolerable side effects) and clinical 
response (defined as PANSS total score <70 at screening) 
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to pre-study treatment with PP1M. Following a 7-day 
screening period, patients were converted from PP1M to 
PP3M in line with the prescribing information24 and then 
entered a 52-week, flexible-dose treatment period.

Assessments
Goal Attainment Scaling (GAS)25 was used to evaluate 
the extent to which the patient’s individual goals were 
achieved during the course of the study. Before the first 
PP3M administration, each patient (together with the 
investigator and in some cases a carer) set up to three 
personal goals. Importantly, the GAS procedure includes 
“a priori” establishment of criteria for a “successful” 
outcome,26 which was also agreed with the patient at 
the start of this study. For the purpose of this analysis, 
patient goals were translated from their local language to 
English. Using Jose et al (2015),6 the authors reviewed 
and grouped the patient goals into four general cate-
gories: family (eg, relationships, responsibility, and 
social life), illness (eg, symptoms and functioning), self 
(eg, self-acceptance/control, soft skills, managing self, 
leading a meaningful life), and social (eg, connectedness, 
inclusion, communication, leadership role).

Each goal was rated at baseline for importance, difficulty 
of achieving, and baseline function. Goal attainment was 
evaluated until the goals were either achieved or the study 
finished (at Month 6, and if relevant, at Month 12 or early 
withdrawal). Each goal was scored on a 5-point scale, record-
ing the degree of achievement for each goal area. The scale 
ranged from −2 (much less than expected) to +2 (much better 
than expected), with goals rated 0 if the patient achieved the 
expected level. At baseline, goals were typically scored as 
−1, unless patients were as bad as they could possibly be in 
that goal area, in which case they were scored −2.

Each goal was also weighted according to its importance 
and difficulty. All goals were then incorporated into a single 
GAS total score per patient, calculated using the published 
formula [Kiresuk and Sherman 1968],25 thus providing 
a standardized measure of goal attainment. Increases in GAS 
scores from baseline represent improvement in goal 
attainment.

Change in disability was assessed using the World 
Health Organization Disability Assessment Schedule 
(WHODAS), Version 2.0, a standardized measurement 
of health and disability across cultures.27 WHODAS 
captures the patient’s functioning in six domains of 
life: 1. cognition (understanding and communicating), 
2. mobility (moving and getting around), 3. self-care 

(attending to one’s hygiene, dressing, eating, and staying 
alone), 4. getting along (interacting with other people), 
5. life activities (domestic responsibilities, leisure, work, 
and school), and 6. participation (joining in community 
activities, participating in society).27 In this study, the 
full version of WHODAS, consisting of 36 questions 
across the six domains,27 was administered by an inves-
tigator at baseline and at Months 6 and 12, using a recall 
period of the previous 30 days. Decreases in WHODAS 
scores from baseline represent improvement.

Statistical Analysis
The modified intention-to-treat efficacy and safety analysis 
sets comprised all patients who provided written consent 
and received at least one dose of PP3M during the 52- 
week treatment period, and who had at least one post- 
baseline efficacy or safety assessment, respectively.

LOCF endpoint analysis was performed in addition to 
observed case analysis. No testing of predefined hypotheses 
was performed and there was no adjustment for multiplicity. 
Descriptive statistics are presented including 95% confi-
dence intervals (CI) as estimates of effect or association 
for efficacy endpoints. Significant effects are suggested if, 
for instance, the 95% CI of a change from baseline does not 
include zero within the interval, or if the 95% CIs of the 
mean values in two groups do not overlap. Spearman’s rank 
correlation was used to investigate the relationship between 
GAS scores and variables relating to functioning, demo-
graphics, and clinical parameters. Explorative stepwise 
logistic regression analysis was performed to investigate 
the association of relevant factors with goal attainment.

Data from GAS and WHODAS 2.0 were analyzed for 
the total population and in subgroups of those who did and 
did not achieve symptomatic remission at LOCF endpoint.

Results
Baseline Characteristics
In total, 305 patients were enrolled and received PP3M, of 
whom 291 (95.4%) completed the 12-month study. 
Approximately two-thirds of patients (65.6%) were male; 
the mean (standard deviation [SD]) age was 36.5 (8.0) 
years and the mean (SD) time since first diagnosis of 
schizophrenia was 9.2 (7.3) years.22 Prior to treatment 
with PP3M, 77.4% of patients had been treated with 
PP1M for more than 6 months, 19.0% for 4–6 months, 
and 3.6% had an undefined PP1M duration of at least 4 
months.
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Goal Setting
Goal Setting at Baseline
GAS was obtained for 281 patients at baseline (92.1% of the 
total group [N=305]). Most patients (73.0%, n=205) set one 
goal, and equal proportions set two or three goals (13.5%, 
n=38 for each). Of the 281 patients with baseline GAS data, 
160 achieved symptomatic remission according to the 
Andreasen criteria at LOCF endpoint. Similar proportions 
of patients who did and did not achieve symptomatic remis-
sion at LOCF endpoint set one (73.8% and 71.9%), two 
(12.5% and 14.9%), or three goals (13.8% and 13.2%).

The mean (SD) GAS score at baseline was 37.0 (4.2) in 
the total group (Table 1) with no difference between the 
subgroups who did or did not reach symptomatic remis-
sion at LOCF endpoint. Overall, for most goals (79.7%), 
there was some baseline functioning (score of −1); for 
a minority of the goals (20.3%), there was no functioning 
at baseline (score of −2).

As each patient could set up to three goals, 
a comparison of the first, second and, third set goals was 
performed to assess any observable differences in the 
baseline functioning, difficulty, and importance of the 
goals by the order in which they were set. No difference 
was identified in the baseline functioning or the impor-
tance of the goals by order, while a trend was observed 
towards progressive difficulty from first to third goal 
(Figure 1). In order to limit a potential bias due to this 
trend and to ensure a sizable group for analysis, data are 
presented in the current manuscript on the first goal set, 
representing all patients who set at least one goal, unless 
indicated otherwise.

Baseline functioning for first goals was similar regard-
less of symptomatic remission at LOCF endpoint (81.2% 
of patients who achieved remission and 77.7% of patients 
who did not achieve remission had some functioning at 
baseline). Just under half of patients who set at least one 
goal ranked them as “very” or “extremely” important; this 
was consistent across patients who did and did not achieve 
symptomatic remission at LOCF endpoint. Likewise, 
52.3% of patients ranked the goal as “moderately” or 
“extremely” difficult, with somewhat higher perceived 
difficulty in the subgroup without symptomatic remission 
at LOCF compared with those with symptomatic remis-
sion at LOCF endpoint (Figure 1).

Categories of Goals Set
Across all goals set, most were categorized by the authors 
as “self” related (68.7%); this was consistent across both 

sexes, although numerically slightly more goals categor-
ized as “self” were set by men than women (73.8% vs 
62.5%); 17.7% of goals were categorized as “social” and 
10.3% as “family-related”. Notably, there was a low rate 
of “illness-related” goals (3.3%). More than twice as many 
“family goals” were set by women than men (16.3% vs 
7.1%); however, small subgroups resulted in wide over-
lapping 95% CIs (8.9, 26.2 vs 3.7, 12.1). For the first goals 
set, those categorized as ’self’ goals were most frequently 
related to work (45.4%); others were related to diet and 
lifestyle (23.6%), other life skills (17.8%), and education 
(13.2%). Example goals are presented in Table S2.

Social and family goals were of greatest importance to 
patients, with each rated as “very” or “extremely” impor-
tant by over half of respondents (Table S3). Family goals 
were most likely to be rated as “extremely important” 
(21.6%), compared with self (10.1%), illness (8.3%), and 
social goals (3.1%). Across all categories, slightly more 
than half of goals were considered moderately difficult; 
however, numerically, social goals were more likely to be 
considered extremely difficult than other categories 
(12.5% vs 0.0–6.5%, respectively).

Goal Attainment
Post-baseline GAS scores were obtained for 248 patients 
(143 who achieved symptomatic remission and 105 who 
did not), of whom the majority (67.7%) achieved at least 
one goal at LOCF endpoint.

A significantly higher proportion of patients with symp-
tomatic remission (vs those without) at LOCF endpoint 
achieved at least one goal: 75.5% vs 57.1%, respectively, 
as suggested by non-overlapping 95% CIs (67.6, 82.3 vs 
47.1, 66.8).

Of patients who achieved both symptomatic remission 
and functional remission (Personal and Social 
Performance scale total score >70) at LOCF endpoint, 
80.8% achieved at least one goal, a significant difference 
compared with 62.3% of patients who did not achieve both 
symptomatic and functional remission at LOCF endpoint 
(95% CIs: 69.9, 89.1 vs 54.7, 69.5).

At LOCF endpoint, mean GAS (95% CI) score increased 
significantly by 16.8 points (15.8, 17.9) to 53.8 (52.8, 54.8; 
Table 1). In patients with and without symptomatic remis-
sion at LOCF endpoint, mean GAS scores were similar at 
baseline and LOCF endpoint (Table 1), and increased sig-
nificantly from baseline in both subgroups.

More than one-third of patients (35.0%) who achieved 
their first goal scored their level of achievement as “a 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                   

Neuropsychiatric Disease and Treatment 2020:16 3200

Lambert et al                                                                                                                                                         Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=286654.pdf
https://www.dovepress.com/get_supplementary_file.php?f=286654.pdf
http://www.dovepress.com
http://www.dovepress.com


little” or “much” better at LOCF endpoint, with the major-
ity achieving as expected (61.0%); only 4.0% scored 
“worse” than planned (Figure 2).

Of all reported goals, achievement was highest for 
family goals: almost three-quarters of family goals set 
(72.2%) were achieved at LOCF endpoint, compared 
with around half of illness (54.6%), self (55.0%), and 
social goals (52.4%).

Among the first goals set in the self category, around 
half of those related to work, diet and lifestyle, education, 
and other life skills were achieved (53.1%, 53.7%, 52.2%, 
and 61.3%, respectively). In patients who did and did not 
achieve symptomatic remission at LOCF endpoint, com-
parable proportions of goals relating to work (56.0% and 

48.2%, respectively) and other life skills (64.7% and 
57.1%, respectively) were achieved. Conversely, patients 
who achieved symptomatic remission achieved higher pro-
portions of goals relating to lifestyle and education (66.6% 
and 75.0%, respectively) compared with patients who did 
not achieve symptomatic remission (28.5% and 27.3%, 
respectively).

WHODAS
The mean (SD) WHODAS total score at baseline was 19.4 
(14.7), reflecting an overall mild level of disability; at 
LOCF endpoint, it decreased by 2.4 (95% CI: −3.9, 
−0.9) points, indicating a significant reduction in disability 
with marginal clinical relevance. At baseline, the highest 

Table 1 Mean (SD) GAS Score at Baseline and LOCF Endpoint, Overall Mean Goal Importance Score, Mean Difficulty Score and 
Functioning at Baseline for the Total Population, and for Patients with and without Symptomatic Remission at LOCF Endpoint

Total Group (N=303) Symptomatic Remission at LOCF 
Endpoint

Yes (n=172) No (n=131)

Baseline GAS score

N 248 143 105

Mean (SD) 37.0 (4.2) 37.2 (4.2) 36.7 (4.3)
95% CI 36.4, 37.5 36.5, 37.8 35.9, 37.6

LOCF endpoint
N 248 143 105

Mean (SD) 53.8 (8.0) 54.9 (8.0) 52.2 (7.6)

95% CI 52.8, 54.8 53.6, 56.3 50.8, 53.7

Change from baseline to LOCF endpoint

N 248 143 105
Mean (SD) 16.8 (9.0) 17.8 (8.4) 15.5 (8.6)

95% CI 15.8, 17.9 16.4, 19.2 13.9, 17.2

Overall mean goal importance score at baseline

N 281 160 121

Mean (SD) 1.5 (0.6) 1.5 (0.6) 1.6 (0.6)
95% CI 1.5, 1.6 1.4, 1.6 1.5, 1.7

Mean difficulty score at patient level, including goals with difficulty=0

N 281 160 121

Mean (SD) 1.5 (0.7) 1.4 (0.7) 1.53 (0.8)
95% CI 1.4, 1.6 1.3, 1.5 1.4, 1.7

Patients with one or more goal with baseline=no function, n (%)
N 202 (71.9) 119 (74.4) 83 (68.6)

Y 79 (28.1) 41 (25.6) 38 (31.4)

Notes: Each goal was rated for importance (1=important, 2=very important, 3=extremely important), difficulty of achieving (0=not difficult, 1=minor difficulty, 2=moderate 
difficulty, 3=extreme difficulty), and baseline function (−1=some function, −2=no function, “as bad as can be”). At Months 6 and 12, attainment Yes or No was recorded, and 
level of attainment was scored on an ordinal scale from +2 (much better than expected) to −2 (much worse than expected). A standardized overall GAS score was 
calculated by combining weighted (for importance and difficulty) goals with baseline function (for baseline GAS score) or with attainment level (for follow-up GAS scores).26 

Goals were evaluated until they were either achieved or the study finished. 
Abbreviations: CI, confidence interval; GAS, Goal Attainment Scaling; LOCF, last observation carried forward; SD, standard deviation.
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remission at LOCF endpoint. 
Abbreviation: LOCF, last observation carried forward; SR, symptomatic remission.
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functioning (indicated by the lowest WHODAS scores) 
was seen for mobility (domain 2) and self-care (domain 3), 
and the lowest functioning was seen for getting along 
(domain 4). Mean changes from baseline at LOCF end-
point in cognition, getting along, life activities, and parti-
cipation scores ranged from −2.3 to −3.9, representing 
improvements from baseline domain scores of around 
11% to 15% at LOCF endpoint. Although mean changes 
from baseline at LOCF endpoint were lower for mobility 
and self-care scores (−0.5 and −1.4 points), due to the low 
baseline self-care score, this represented a 20% improve-
ment in self-care from baseline at LOCF endpoint.

Patients who achieved symptomatic remission at LOCF 
endpoint had better mean WHODAS total and domain 
scores at both baseline and LOCF endpoint, and demon-
strated larger numerical improvements in scores from base-
line, compared with those who did not achieve symptomatic 
remission (Figure 3). In the total group, change in 
WHODAS score from baseline to LOCF endpoint was sig-
nificant in the cognition, getting along, life activities, and 
participation domains. For patients who achieved sympto-
matic remission, change in WHODAS score from baseline 
to LOCF endpoint was significant in the cognition, self-care, 
getting along, life skills, and participation domains. Change 

in WHODAS score was not significant for any domain for 
patients who did not achieve symptomatic remission.

In line with the achievement of work-related self goals, 
in the total group, 11.3% of patients had an improvement 
in remunerated work status at LOCF endpoint (ie, from 
“no” at baseline to “yes” at LOCF endpoint), with the 
proportion of patients in the subgroup with symptomatic 
remission at LOCF endpoint more than twice as high as 
that in the subgroup without symptomatic remission at 
LOCF endpoint (15.2 vs 6.3%, respectively).

Relationship Between WHODAS Scores and Goal 
Achievement
Spearman correlation was used to examine correlations 
between goal achievement and WHODAS scores. Patients 
who had achieved at least one goal by Month 12 had 
significantly lower WHODAS total scores, and cognition 
and life activities domain scores at the respective time 
points, compared with patients who had not achieved at 
least one goal. WHODAS total and domain scores were 
numerically lower in patients who achieved at least one 
goal by Month 6, compared with those who did not. 
Conversely, for patients with data available, those who did 
not achieve a goal by Month 6 but who achieved at least one 

Total score Domain 2: 
Mobility

Domain 1: 
Cognition

Domain 5: 
Life activities

Domain 6: 
Participation

Domain 3: 
Self care

Domain 4: 
Getting along

M
ea

n 
W

H
O

D
A

S
 s

co
re

Mean WHODAS total and domain scores at baseline and at LOCF endpoint, for patients 
with and without symptomatic remission at LOCF endpoint

16.3

19.6

6.4
5.3

29.5

20.9

15.9

13.2
15.3

5.6
3.3

25.3

16.9

12.7

23.3
25.1

11.9
9.7

45.3

28.7

22.9
21.8

23.3

11.7

9.1

40.2

25.7

21.7

0

5

10

15

20

25

30

35

40

45

50

WHODAS score at baseline (SR achieved)

WHODAS score at baseline (SR not achieved)

WHODAS score at LOCF endpoint (SR achieved)

WHODAS score at LOCF endpoint (SR not achieved)

Figure 3 Mean WHODAS scores at baseline and at LOCF endpoint for total score and each of the six WHODAS domains for patients with and without symptomatic 
remission at LOCF endpoint. 
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results were used to generate scores across the six domains and to calculate an overall score, with scores ranging from 0 to 100 (higher scores indicating worse disability). 
Abbreviations: LOCF, last observation carried forward; SR, symptomatic remission; WHODAS, World Health Organization Disability Assessment Schedule.
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goal by Month 12 had significantly lower WHODAS total 
scores compared with patients who achieved no goals by 
Month 12 (mean [95% CI] 14.0 [10.8, 17.1] vs 21.9 [18.6, 
25.3]). Similar significant differences were observed for 
patients who had achieved at least one goal at Month 12 vs 
those who had not for WHODAS cognition (14.5 [11.2, 
17.8] vs 25.7 [21.7, 29.8]), and life activities domain scores 
(16.4 [11.8, 20.9] vs 28.6 [23.3, 33.9]).

For patients who achieved at least one goal, improve-
ments from baseline were seen in WHODAS total score 
and all domains at both time points. These improvements 
were statistically significant for total score and all domains 
except mobility (at Months 6 and 12) and life activities (at 
Month 6). At Month 6, patients who had not achieved at 
least one goal demonstrated a significant improvement in 
the cognition domain only (mean [95% CI] −3.1 [−6.1, 
−0.2]). At Month 12, patients who had not achieved at 
least one goal showed no improvement in WHODAS total 
score, and non-significant improvements in the getting 
along and participation domains only.

Goal achievement and symptomatic remission were 
consistently associated with low WHODAS scores 
(Figure S1) in line with expectations. At Month 6, for 
the WHODAS total score, life activities, and participa-
tion domains, patients who had achieved symptomatic 
remission and at least one goal had significantly lower 
(better) WHODAS scores than patients who did not 
achieve symptomatic remission or any goals. For the 
participation domain, patients who had achieved sympto-
matic remission and at least one goal also had signifi-
cantly lower scores than patients who did not achieve 
symptomatic remission but did achieve at least one goal. 
At both Month 12 and LOCF endpoint, patients who had 
achieved symptomatic remission and at least one goal 
had significantly lower total score and all domain scores 
than patients who did not achieve symptomatic remission 
or any goals, and had significantly lower scores for the 
life activities domain compared with patients who did 
achieve symptomatic remission but did not achieve any 
goals.

Explorative Multivariate Analysis of Goal Setting and 
Attainment
A stepwise logistic regression analysis was performed to 
investigate the effect of relevant factors on the achieve-
ment of at least one goal. Investigated factors were demo-
graphic and disease characteristics, clinical and functional 
effectiveness endpoints and their interactions.

Only two factors showed some effect. Higher PANSS 
general score at baseline had lower odds for achieving at 
least one goal at LOCF endpoint (odds ratio [OR]=0.897, 
[95% CI] 0.845, 0.952). In addition, patients with less 
improvement on PANSS general score from baseline to 
LOCF endpoint had lower odds of achieving at least one 
goal at LOCF endpoint (OR=0.878, [95% CI] 0.821, 0.940). 
Age, duration of disease, and duration of PP1M treatment did 
not appear to have an impact on goal setting or on goal 
attainment.

Discussion
This analysis assessed the impact of transitioning stable 
patients with schizophrenia from PP1M to PP3M on goal 
attainment and disability in a pragmatic clinical setting. 
Helping patients to set personal goals is an important strat-
egy for improving patient engagement with treating and 
managing their schizophrenia.11,12 This may help patients 
to feel more involved in their treatment and more receptive 
to considering different treatment options.11,12,28 Initiating 
such discussions is particularly important given that many 
clinicians may overestimate patients’ concerns around LATs, 
anticipating resistance to the administration by injection.29,30 

These preconceptions can impede shared decision-making, 
an approach with the potential to increase adherence31 and 
ultimately improve treatment outcomes.32,33

The large proportion of patients (281 patients; 92.1%) 
with GAS scoring available at baseline in this study 
demonstrates that patients are willing and able to set 
relevant goals as part of their treatment, thereby highlight-
ing the importance of asking patients about their goals in 
routine clinical practice.

In the current study, the goals set by patients were 
reviewed and grouped by the authors into four broad 
categories – family, illness, self, and social – based on 
the categorization of themes derived from perception of 
recovery as an outcome by people with schizophrenia.6 

Most goals set by both male and female patients related to 
the “self” category, of which almost half were work- 
related, which is consistent with previous studies showing 
that people with schizophrenia view self-management, 
improvement, and functioning as the most important 
aspects of recovery.6 Very few patients set illness goals, 
which might suggest that, in stable patients with mild or 
moderate symptomatology, the focus of the patients shifts 
towards goals beyond the illness.

Approximately half of all patients considered set goal(s) 
to be very or extremely important (45.6%) but acknowledged 
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that these goals would be moderately or extremely difficult to 
achieve (52.3%). Social and family goals were considered 
most important (rated “very” or “extremely” important), and 
social goals were considered most difficult. As treatment 
goals can often differ between patients and physicians,34 it 
is important for healthcare professionals to ask the patient 
about their goals, particularly those relating to self-efficacy 
and family and societal performance, to clarify individual 
priorities within a person-centered approach.12

In the current study, most patients (67.7%) achieved at 
least one goal at LOCF endpoint, with GAS scores 
increasing. Numerically more patients with symptomatic 
remission at LOCF endpoint achieved at least one goal 
than those without symptomatic remission (not statistically 
evaluated); however, both groups achieved statistically 
significant changes in mean GAS scores from baseline. 
This was an unexpected outcome as a relationship between 
symptom severity and GAS was presumed. The fact that 
GAS scores improved for patients both with and without 
symptomatic remission suggests that these variables may 
evolve independently in patients with schizophrenia. 
Symptom remission and clinical stability are separate con-
cepts. In our sample, patients with schizophrenia were 
clinically stable (ie, were not in an acute phase of the 
disease); however, not all patients had achieved sympto-
matic remission based on the two criteria by Andreasen 
et al by the end of the study. This suggests that the impact 
of PP3M on goal attainment occurs independently of 
symptom response to the treatment.

The achievement of goals that are considered important 
to the patient may have a considerable impact on patients’ 
quality of life, and working towards and achieving personal 
goals give patients autonomy, helps them to gain control of 
their lives, and provides a sense of meaning.11 Such 
improvements in life context and well-being have 
a reinforcing effect, further promoting additional 
progress.9 In addition, goal achievement may improve 
patient satisfaction with treatment and positively impact 
the likelihood of patients remaining on treatment, which, 
in turn, will help to further improve outcomes.12

Baseline WHODAS score (mean [SD], 19.4 [14.7]) 
indicated that patients had mild disability before transition-
ing from PP1M to PP3M. This reflects the stable status of 
patients receiving PP1M and may suggest that improve-
ments in disability likely already occurred with PP1M treat-
ment; however, measuring this was outside the scope of the 
current study. The overall improvement in WHODAS 
scores of 2.4 points at LOCF endpoint, although statistically 

significant, was of marginal clinical relevance. The low 
effect size, however, could also be attributed to the mild 
baseline disability.

Clinical trials with antipsychotic drugs in patients with 
acute schizophrenia have demonstrated a close relationship 
between functional improvement and symptom 
remission.35 A large proportion of the improvement tends 
to occur during the first weeks of treatment, followed by 
a slower rate of change. In our study, most patients had 
already been treated with the same active ingredient 
(PP1M) for several months prior to initiating PP3M 
(77.4% of patients received PP1M for more than 6 months 
prior to initiating PP3M). Furthermore, most patients were 
not participating in a structured psychiatric rehabilitation 
program, yet we found a small improvement in WHODAS, 
suggesting that long-term treatment with PP3M may 
improve functional outcomes. It is possible that 
a combination of psychiatric rehabilitation techniques and 
long-term treatment with PP3M may boost the impact on 
functionality. Patients who achieved symptomatic remis-
sion at LOCF endpoint not only had lower mean baseline 
WHODAS total and domain scores than patients who did 
not achieve symptomatic remission (indicating better base-
line functioning) but also had greater numerical improve-
ment in WHODAS from baseline to LOCF endpoint. 
Further, there was a notable positive relationship between 
goal attainment, better WHODAS scores, and achieving 
symptomatic remission. Following switching to PP3M, 
the greatest improvements were seen in the WHODAS 
cognition, getting along, and life activities domains. This 
indicates improvement in key skills that are necessary to 
achieve the types of goals frequently set by patients, includ-
ing the ability to learn, concentrate, and communicate; and 
to complete household and work/school responsibilities. 
When combined with symptomatic remission, this may 
facilitate goal achievement.

In general, fewer than 20–30% of people with schizo-
phrenia are employed.36–40 In the current study, most self 
goals were work-related, suggesting that this patient popu-
lation are highly motivated to find and maintain employ-
ment. Around half of the work-related goals in this study 
were achieved; moreover, at LOCF endpoint, 11.3% of 
patients gained remunerated work, with more than double 
the number of patients with symptomatic remission than 
without symptomatic remission at LOCF endpoint achiev-
ing it. Gaining employment is a central concept to recov-
ery from mental illness and is important for patients with 
schizophrenia.38,41–45 Work has been linked to modest 
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clinical improvements in people with mental illness, 
including better social functioning, self-esteem, and qual-
ity of life, and reduced symptom severity.36,38 It also has 
a positive impact on leisure activities.41

This study demonstrated that stable patients experience 
multiple benefits following 1 year of treatment with PP3M 
after switching from PP1M. The 95.4% completion rate of 
this study is one of the highest observed for a 1-year real- 
world study in schizophrenia.22 Longer-term, continuous, 
uninterrupted treatment with LATs is associated with numer-
ous patient benefits compared with oral antipsychotics, 
including reduced risk of relapse and hospitalization and 
improved overall survival.15,46,47 It may therefore be likely 
that the benefits of reduced frequency of LAT administration 
observed in the current study translate to longer-term bene-
fits for patients. Further study is warranted to explore this.

Study Limitations
The primary limitation of this study was that it is a single 
treatment arm, uncontrolled, open-label study, so did not 
allow for a direct head-to-head comparison of changes in 
goal attainment for PP3M vs PP1M. The external validity of 
the study may be limited because patients were stabilized on 
PP1M before entering the study and thus had a relatively low 
level of disability. Furthermore, patients with major comor-
bid psychiatric and severe substance use disorders were 
excluded from the study. Given that these conditions can 
impact goal attainment, the study results may not be applic-
able to this patient group. Unfortunately, we could not assess 
sustained attainment or loss of attainment from Month 6 to 
Month 12 because goals that were achieved at Month 6 were 
not reassessed at Month 12 according to the protocol.

Assessing disability in patients with schizophrenia is 
fraught with difficulty.48 In the current study, we used the 
WHODAS 2.0 scale. When used in patients with schizo-
phrenia, WHODAS 2.0 identifies disability compared with 
healthy populations, and results from WHODAS 2.0 have 
been consistent with those from other measures of disabil-
ity or health status, or with clinician and proxy 
ratings.48–50 WHODAS 2.0 is, however, a tool that relies 
on the study participants to self-report on the severity of 
their disability. Cognitive deficits and limited insight often 
associated with schizophrenia may limit the reliability of 
self-reported data in this patient population.48 Moreover, 
WHODAS 2.0 has been found to be sensitive to the 
severity of depressive symptoms,48 which are commonly 
experienced by people with schizophrenia and are known 
to be associated with worse functioning and lower levels 

of well-being.51–53 Given this strong link between 
WHODAS 2.0 scores and the severity of depressive symp-
toms, it may not be entirely clear whether WHODAS 2.0 
is a measure of disability or of depression.

Conclusions
In this secondary analysis assessing goal attainment in stable 
patients switched from PP1M to PP3M, two-thirds of patients 
achieved their goals at LOCF endpoint. Goals were most 
commonly related to self, with work as a key theme, and 
with an increased proportion of patients in work at the study 
end. Goal achievement was positively associated with achiev-
ing symptomatic remission, reduced disability and improved 
functioning. Transitioning patients to LATs that require less 
frequent administration may help patients to meet their goals 
and engage in desirable normal life activities.
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