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Neurocognition and functional capacity are commonly reported predictors of real-world
functioning in schizophrenia. However, the additional impact of negative symptoms,
specifically its subdomains, i.e., diminished expression (DE) and avolition-apathy (AA), on
real-world functioning remains unclear. The current study assessed 58 individuals with
schizophrenia. Neurocognition was assessed with the Brief Assessment of Cognition in
Schizophrenia, functional capacity with the UCSD Performance-based Skills Assessment
(UPSA-B), and negative symptoms with the Negative Symptom Assessment-16.
Real-world functioning was assessed with the Multhomah Community Ability Scale
(MCAS) with employment status as an additional objective outcome. Hierarchical
regressions and sequential logistic regressions were used to examine the associations
between the variables of interest. The results show that global negative symptoms
contribute substantial additional variance in predicting MCAS and employment status
above and beyond the variance accounted for by neurocognition and functional capacity.
In addition, both AA and DE predict the MCAS after controlling for cognition and
functional capacity. Only AA accounts for additional variance in employment status
beyond that by UPSA-B. In summary, negative symptoms contribute substantial
additional variance in predicting both real-world functioning and employment outcomes
after accounting for neurocognition and functional capacity. Our findings emphasize
both DE and AA as important treatment targets in functional recovery for people
with schizophrenia.
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INTRODUCTION

Schizophrenia is a potentially debilitating condition that causes
functional decline, impeding an individual’s ability to live an
independent and fulfilling life. Functional recovery has been an
important treatment goal (1), and interest in exploring factors
influencing functioning has grown (2, 3).

One of the most robust findings is the association between
neurocognition and real-world functioning (4-7), which has
been supported in both cross-sectional and longitudinal studies
(8, 9). Functional capacity, an objective measurement of an
individual’s ability to perform tasks that are needed in everyday
life, has also been found to be associated with real-world
functioning (10-13) and at least partially mediate the relationship
between neurocognition and real-world functioning (7, 14-19).

A meta-analysis found negative symptoms to be significantly
associated with functioning and mediate the relationship
between neurocognition and functional outcome (20). Negative
symptoms, a core feature of schizophrenia, are also shown to
negatively impact real-world functioning in areas such as work
performance, everyday living, and social functioning (13, 21, 22).
However, the role of negative symptoms in predicting real-world
functioning beyond neurocognition and functional capacity
remains unclear. Some studies find its unique contribution
in predicting real-world functioning, which is independent of
neurocognition (23) and functional capacity (15, 19, 24-26),
and some studies find no additional influence on real-world
functioning (14, 15).

Furthermore, the current conceptualization of negative
symptoms comprises two distinct subdomains: diminished
expression (DE), consisting of blunted affect and alogia, and
avolition-apathy (AA), which includes amotivation, asociality,
and anhedonia (27-31). These two subdomains may have
different impacts on real-world functioning (32, 33), but
their additional contributions to real-world functioning above
and beyond neurocognition and functional capacity have not
been well-studied.

Therefore, the aim of the present study was to examine the
relative contributions of neurocognition, functional capacity,
and negative symptoms on real-world functioning. Additionally,
we examined employment to provide another perspective
of real-world functioning. We hypothesized that negative
symptoms, specifically its subdomains of DE and AA, might have
unique contributions to real-world functioning and employment
in schizophrenia.

MATERIALS AND METHODS

Participants

Fifty-eight community-dwelling individuals aged between 20
and 51 and diagnosed with schizophrenia were recruited
from the outpatient clinics at the Institute of Mental Health,
Singapore. The diagnosis was ascertained using the Structured
Clinical Interview for DSM-IV (34). The exclusion criteria were
as follows: a history of stroke, traumatic brain injury, and
neurological disorders such as epilepsy. Ethics approval for the
study was granted by the National Healthcare Group’s Domain

Specific Review Board (Singapore). Written informed consent
was obtained from all participants after the study procedures
were fully explained.

Assessments

Neurocognition

Neurocognition was assessed using the Brief Assessment
of Cognition in Schizophrenia (BACS), a well-established
neuropsychological ~battery used to evaluate cognitive
functioning, including verbal memory and learning, working
memory, psychomotor function, verbal fluency, and executive
function in patients with schizophrenia (35). A composite
Z-score was calculated for subsequent analysis (36).

Functional Capacity

The UCSD Performance-Based Skills Assessment-Brief (UPSA-
B) (37) was used to assess participants’ capacity to perform
skills necessary in daily life with tangible props to simulate real-
world tasks. The UPSA-B demonstrates adequate psychometric
properties, which is close to the full version of the UPSA, and
consists of two of the five subscales from the full UPSA (12): (a)
financial skills and (b) communication skills.

Negative Symptoms

Negative symptoms were evaluated using the Negative Symptom
Assessment-16 (NSA-16), which assesses the negative symptoms
of schizophrenia comprising of five factors: communication,
emotion/affect, social involvement, motivation, and retardation
(38). The AA score was calculated by the sum of motivation and
social involvement domain scores; DE score was obtained by the
sum of communication and emotion/affect domain scores (39).

Real-World Functioning

Real-world functioning was assessed using the Multnomah
Community Ability Scale (MCAS) (40, 41), a 17-item, clinician-
rated tool that is used to evaluate broad dimensions of
community functioning. The MCAS was the most frequently
nominated scale of real-world outcome in the Validation of
Everyday Real-World Outcomes (VALERO) in Schizophrenia
project and is often used in the evaluation of community mental
health interventions (42, 43).

Participant’s employment status in the past 1 month
was collected via self-report. It was initially recorded in
three categories: unemployed, sheltered employment, and
non-sheltered employment. Considering that the sheltered
employment was non-competitive employment, this category
was combined with the unemployed category. A binary variable
(employed vs. unemployed) was created for analyses.

Data Analysis
Prior to conducting any analysis, normality assumption was
checked and satisfied for all continuous variables. Bivariate
correlations between neurocognition, functional capacity,
negative symptoms, AA, DE, and real-world functioning were
performed using Pearson’s correlation.

Demographic variables, including age, gender, and years of
education, were individually examined in univariate regressions
as a predictor of MCAS; none of them were significant and
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were excluded in the subsequent analysis as covariates. To test
whether negative symptoms would explain additional variance in
real-world functioning indexed by MCAS above and beyond the
variance explained by neurocognition and functional capacity,
hierarchical multiple regression was performed as follows: BACS
was entered into the model in step one, followed by UPSA-B
in step two. The NSA-16 total was entered in the final step. To
examine which negative symptom subdomains influence real-
world functioning, AA and DE were entered in the multiple
regression model together with BACS and UPSA-B. Collinearity
was checked for all multiple regression analysis.

For selecting predictors of employment status, demographic
variables (ie., age, gender, and years of education),
neurocognition (BACS), functional capacity (UPSA-B), and
negative symptom variables (NSA-16 total, AA and DE) were
individually examined in univariate logistic regression. All
demographic variables and neurocognition were not significant
predictors of employment; hence, they were excluded in the
subsequent analysis. Two sequential binary logistic regressions
were conducted to assess whether negative symptoms or
its subdomains would add unique variance in predicting
employment status in addition to the variance explained by
functional capacity. In both logistic regressions, functional
capacity (UPSA-B) was entered in step 1 and then followed
by either negative symptom (NSA-16 total score) or negative
symptom subdomains (AA and DE) in step 2.

The p-values reported in this study are not adjusted for
multiple comparisons because the analyses were planned and
conducted in stages to test the hypothesis that negative symptoms
and its subdomains may have unique contributions to real-world
functioning and employment in schizophrenia. In addition,
corrections might increase the likelihood of type II error (44-
46). All analyses were performed with IBM SPSS Statistics for
Windows, Version 25.0.

RESULTS

Sample Characteristics

The sample characteristics are reported in Table1. Three
participants were not prescribed an antipsychotic at the time
of assessment.

Correlations Among Cognition, Functional
Capacity, Negative Symptoms, and
Real-World Functioning

Bivariate intercorrelations among the measures are presented in
Table 2. As expected, there was a moderate correlation between
BACS and UPSA-B. MCAS was moderately correlated to both
BACS and UPSA-B and inversely correlated to NSA-16.

Association With Real-World Functioning

As shown in Table 3, BACS alone significantly predicted MCAS,
F(1, 56) = 8.098, p = 0.006, accounting for 11% of the variance.
After including UPSA-B in the model, the total variance
accounted for significantly increased to 16% (p for F change =
0.045), and UPSA-B became the only significant predictor, F(,, 55)
= 6.382, p = 0.003. When the NSA-16 total score was added to
the model, it was the only significant predictor and contributed

TABLE 1 | Demographics and clinical data of study sample.

Measure Mean (SD) N (%)

Age, years 31.48 (7.65)

Total years of education 13.69 (2.72)

Duration of ilness, years 9.09 (7.22)

Antipsychotic dose, mg? 431.74 (341.81)

Gender
Female 31 (63.40)
Male 27 (46.60)

Marital status
Single/unmarried 54 (93.10)
Married 1(1.72)
Separated/divorced 3(6.17)

Ethnicity
Chinese 50 (86.21)
Malay 5(8.62)
Indian 3(6.17)

Employment status
Unemployed 31 (563.45)
Sheltered employment 4 (6.90)
Employed 23 (39.65)

BPRS-18 total 32.16 (8.98)

MCAS 68.45 (7.75)

BACS composite Z-score —1.76 (1.28)

UPSA-B 60.41 (15.15)

NSA-16 total 40.79 (9.25)

Communication 7.79 (3.32)

Emotion/affect 8.53 (1.96)

Social involvement 9.05 (2.61)

Motivation 11.69 (2.68) 33

Retardation 3.72 (1.78)

AA 20.74 (4.72)

DE 16.33 (4.80)

BPRS-18, 18-item Brief Psychiatric Rating Scale; MCAS, Multhomah Community
Ability Scale; BACS, Brief Assessment of Cognition in Schizophrenia; UPSA-B, UCSD
Performance-based Skills Assessment— Brief; NSA-16, Negative Symptom Assessment-
16, AA, Avolition-Apathy; DE, Diminished Expression.

an = 55, total daily antipsychotic dose in chlorpromazine equivalents.

an additional 30% variance in predicting MCAS. With all three
predictors in the equation, the total variance accounted for
reached 46%, F (3, 54) = 16.916, p < 0.001.

When AA and DE were entered into the multiple regression
model together with BACS and UPSA-B scores to predict MCAS,
a total of 46% of variance was explained, F(4, s3) = 13.140, p <
0.001; R? = 0.498. Both negative subdomains (i.e., AA and DE)
were significant predictors, while BACS and UPSA-B were not
(Table 4).

Association With Employment

In the first sequential logistic regression, the likelihood ratio test
of block 1 was significant when UPSA-B was the only predictor,
x? (df = 1) = 5.030, p = 0.025. After adding the NSA-16 total
score in step 2, the likelihood ratio test was significant, x2 (df =2)
=16.611, p < 0.001, and the deviance in employment accounted
for was substantial, Nagelkerke R?> = 0.337. Comparison of

Frontiers in Psychiatry | www.frontiersin.org

March 2021 | Volume 12 | Article 639536


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Yang et al.

Predicting Real-World Functioning in Schizophrenia

TABLE 2 | Correlations among variables.

MCAS UPSA-B BACS NSA-16 Total AA DE
MCAS -
UPSA-B 0.384 (0.003) -
BACS 0.355 (0.006) 0.459 (<0.001) -
NSA-16 Total —0.684 (<0.001) —0.393 (0.002) —0.502 (<0.001) -
AA —0.643 (<0.001) —0.343 (0.008) —0.403 (0.002) 0.820 (<0.001) -
DE ~0.547 (<0.001) ~0.397 (0.002) ~0.443 (0.001) 0.878 (<0.001) 0.481 (<0.001) -

Values in cells represent r (p). MCAS, Multnomah Community Ability Scale; UPSA-B, UCSD Performance-based Skills Assessment—Brief, BACS, Brief Assessment of Cognition in
Schizophrenia; NSA-16, Negative Symptom Assessment-16; AA, Avolition-Apathy; DE, Diminished Expression.

TABLE 3 | Hierarchical regression analysis for variables predicting real-world functioning indexed by MCAS.

Step Variable B t p Adjusted R? AR? AF p (AF)
1 BACS 0.355 2.846 0.006 0.111 0.126 8.098 0.006
2 BACS 0.227 1.660 0.103 0.159 0.062 4.204 0.045
UPSA-B 0.280 2.050 0.045
3 BACS —0.035 —0.295 0.769 0.456 0.296 31.017 < 0.001
UPSA-B 0.148 1.313 0.195
NSA-16 Total —0.644 —5.569 <0.001

MCAS, Multnomah Community Ability Scale; BACS, Brief Assessment of Cognition in Schizophrenia; UPSA-B, UCSD Performance-based Skills Assessment— Brief; NSA-16, Negative

Symptom Assessment-16.

TABLE 4 | Multiple regression analysis for variables predicting real-world
functioning indexed by MCAS.

Std. Error B t P sr?
BACS 0.713 —-0.012 —-0.104 0.918 0.000
UPSA-B 0.058 0.117 1.025 0.310 0.010
AA 0.189 —-0.474 —4.117 <0.001 0.161
DE 0.192 —-0.279 —2.344 0.023 0.052

MCAS, Multnomah Community Ability Scale; BACS, Brief Assessment of Cognition
in Schizophrenia; UPSA-B, UCSD Performance-based Skills Assessment— Brief; AA,
Avolition-Apathy; DE, Diminished Expression; sr2, semi-partial correlation.

likelihood ratios for models with and without the NSA-16 total
score showed significant improvement with the addition of the
NSA-16 total, 2 (df = 1) = 11.582, p = 0.001. UPSA-B became a
non-significant predictor in step 2, while a significant predictive
effect of the negative symptom total score on employment status
was observed.

In the second sequential logistic regression, AA and DE were
entered into the model in step 2 following UPSA-B in step 1. The
likelihood ratio test was significant for the final model, x? (df =
3) = 16.399, p = 0.001, with significant improvement made by
AA and DE, x2 (df = 2) = 11.370, p = 0.003. AA was the only
significant predictor of employment status (Table 5).

DISCUSSION

In this study, we investigated the additional influence of negative
symptoms on real-world functioning indexed by both clinician-
rated functioning scale and employment status after controlling
for the effect of neuro cognition and functional capacity.

We found that negative symptoms contributed a unique and
substantial amount of variance to real-world functioning in
people with schizophrenia.

In the present study, negative symptoms appear to be a
key predictor of real-world functioning. Neurocognition and
functional capacity became non-significant predictors of real-
world functioning after negative symptoms were added in
the model. This result is in contrast to previous studies,
which attributed a large proportion of variance of real-world
functioning to neurocognition and functional capacity (4, 11).
On the other hand, there are studies supporting our findings.
Vesterager et al. (47) found that only negative symptoms
significantly predicted overall functioning and UPSA-B did not
account for additional variance in real-world outcomes beyond
that accounted for by negative symptoms. Negative symptoms,
not UPSA, were consistently identified as useful predictors in
areas of useful activities, self-care, and relationships (26).

Additionally, both AA and DE were significantly associated
with real-world functioning after controlling for cognition and
functional capacity. This is in contrast to previous reports that
DE has no additional predictive value after controlling for AA
(32, 48, 49). One recent study found amotivation to mediate
the association between neurocognition and social functioning
in individuals with psychotic disorder although DE had no such
mediating effect (50). Meanwhile, we found that AA had a larger
impact compared with DE (AA: SR? = 0.161; DE SR? = 0.052).
This is congruent with previous reports that AA, especially
avolition, has a better predictive ability for functioning than DE
(48, 51-54).

The result for employment status was similar to that for
MCAS. Functional capacity was significantly associated with
employment status; however, when negative symptoms were

Frontiers in Psychiatry | www.frontiersin.org 4

March 2021 | Volume 12 | Article 639536


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Yang et al.

Predicting Real-World Functioning in Schizophrenia

TABLE 5 | Logistic regression analyses for variables predicting employment status.

Logistic regression Step Variable B (S.E.) Wald Odds ratio P
1 1 UPSA-B 0.042 (0.020) 4.536 1.043 0.033
2 UPSA-B 0.028 (0.023) 1.472 1.028 0.225
NSA-16 Total —0.144 (0.049) 8.552 0.866 0.003
2 1 UPSA-B 0.042 (0.020) 4.536 1.043 0.033
2 UPSA-B 0.025 (0.023) 1.138 1.025 0.286
AA —0.181 (0.084) 4.616 0.835 0.032
DE —0.136 (0.087) 2.437 0.873 0.119

UPSA-B, UCSD Performance-based Skills Assessment— Brief; NSA-16, Negative Symptom Assessment-16; AA, Avolition-Apathy; DE, Diminished Expression.

added, the model improved substantially, and functional capacity
was no longer a significant predictor. This result is in part
supported by a previous finding that patients who were employed
scored significantly higher on the UPSA-B than those who were
not employed, but the effect was attenuated after including
symptoms of psychosis (55).

In our study, AA was the key negative symptom domain
associated with employment. The effects of AA and DE on
employment is mixed in previous studies. Liemburg et al.
(50) reported amotivation mediated the association between
cognition and employment status in patients with recent onset
psychotic illness although DE mediated the relationship in a
longer illness duration cohort. Strauss et al. (51) reported that
patients with AA symptoms were less likely to be gainfully
employed and less likely to complete high-quality work than
patients with DE symptoms. In line with our result, Ang et al.
(56) showed that AA, not DE, was significantly associated
with employment status, but the impact of neurocognition or
functional capacity was not considered in their study.

Heterogeneity of negative symptoms and functional outcome,
various measurement tools adopted, and different sample
characteristics may account for the divergent findings regarding
the relationship between negative symptoms, cognition,
functional capacity, and functional outcome. A majority of
past studies used a general psychiatric symptoms scale, such
as the Positive and Negative Syndrome Scale (PANSS) (57), to
assess negative symptoms, which may not capture all aspects of
the construct of negative symptoms. Therefore, the impact of
negative symptoms might have been underestimated.

One main strength of this study is that the functional
outcomes were indexed by both interviewer-rated functioning
level and employment status, an important and pragmatic
functional milestone. In some previous studies, employment
was indexed by scale ratings on functioning and not objectively
collected employment status (16). Functional milestones may not
be captured by global scores on everyday functioning scales (58).
In addition, the accuracy of the ratings of patients’ functioning
level might be compromised by patients’ poor insight (59),
impaired cognitive function, and the presence of psychiatric
symptoms (60). In contrast, functional milestones, such as
employment status, allow for greater objectivity in assessing an
important aspect of real-world functioning.

Some limitations of the study should be mentioned. First,
this study had a relatively small sample size with slightly more
females than males, which may impact the generalization of
the results. Nevertheless, our findings appear consistent with
related reports and lend weight to the substantive influence
of negative symptoms on real-world functioning. In addition,
our study found no effect of gender on real-world functioning
and employment status. Second, NSA-16 covers four out of five
subdomains of negative symptoms, i.e., blunted affect, alogia,
asociality, and avolition, with anhedonia not addressed (39).
Although missing the portion on anhedonia, AA still emerged
as a strong predictor of real-world functioning in our study.
The strong association seen between real-world functioning
and AA could be partly due to overlapping behaviors assessed
between the measurement scales, a common challenge faced
by studies assessing negative symptoms based on behavioral
information. However, our study had employment as an alternate
outcome, which showed AA’s consistent and significant influence
across both measures of real-world functioning. Third, the
specific impact of negative symptom subdomains on real-world
functioning may vary depending on duration of the psychotic
illness and the types of functioning, such as independent
living, social functioning and occupational functioning (50).
The current study evaluated only the overall functioning and
employment status in a group of patients with an average 9-
year duration of illness. More studies are needed to examine the
specific effect of subdomain of negative symptoms on different
functioning outcomes with the illness duration considered. Last,
this study measured real-world functioning and employment
attainment cross-sectionally. Future studies could examine how
changes in AA or DE influence real-functioning changes or job
tenure (61).

The current study shows a robust influence of both AA and DE
on real-world functioning. The results highlight the importance
of negative symptoms as unmet treatment needs, especially
in the area of functional recovery. Psychiatric rehabilitation
programs would do well to go beyond cognitive remediation
and skills retraining to address negative symptoms, such as
avolition and apathy to maximize an individual’s chance at
community integration and employment. Future research efforts
should focus on addressing and ameliorating negative symptoms
in individuals with schizophrenia.
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