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Abstract

Background. Deficits in goal-directed behavior (i.e. behavior conducted to achieve a specific
goal or outcome) are core to schizophrenia, difficult to treat, and associated with poor func-
tional outcomes. Factors such as negative symptoms, effort-cost decision-making, cognition,
and functional skills have all been associated with goal-directed behavior in schizophrenia as
indexed by clinical interviews or laboratory-based tasks. However, little work has examined
whether these factors relate to the real-world pursuit of goal-directed activities in this
population.
Methods. This study aimed to fill this gap by using Ecological Momentary Assessment (four
survey prompts per day for 1 week) to test hypotheses about symptom, effort allocation, cog-
nitive, and functional measures associated with planned and completed goal-directed behavior
in the daily lives of 63 individuals with schizophrenia.
Results. Individuals with schizophrenia completed more goal-directed activities than they
planned [t(62) =−4.01, p < 0.001]. Motivation and pleasure (i.e. experiential) negative symp-
toms, controlling for depressive symptoms, negatively related to planned goal-directed behav-
ior [odds ratio (OR) 0.92, p = 0.005]. Increased effort expenditure for high probability rewards
(planned: OR 1.01, p = 0.034, completed: OR 1.01, p = 0.034) along with performance on a
daily functional skills task (planned: OR 1.04, p = 0.002, completed: OR 1.03, p = 0.047) nega-
tively related to both planned and completed goal-directed activity.
Conclusions. Our results present correlates of real-world goal-directed behavior that largely
align with impaired ability to make future estimations in schizophrenia. This insight could
help identify targeted treatments for the elusive motivated behavior deficits in this population.

Deficits in motivation and goal-directed behavior are core to schizophrenia. Despite their close
link to daily and long-term functioning (Barch et al., 2014; Fervaha, Foussias, Agid, &
Remington, 2014b; Foussias et al., 2011), they remain particularly challenging treatment tar-
gets (Aleman et al., 2017; Velthorst et al., 2015). Research using laboratory-based clinical or
behavioral indices of goal-directed behavior has associated this deficit with factors such as
negative or depressive symptoms, effort-cost decision-making (ECDM), and cognitive and
functional skills. However, this use of laboratory-based proxies for motivation may limit the
ability to capture the real-world nature of this construct. Thus, there is a critical need to elu-
cidate the nature and correlates of reduced motivated behavior as it appears in the daily lives of
individuals with schizophrenia.

Motivation, which involves the planning and pursuit of behaviors that lead to desired out-
comes (i.e. goal-directed behavior), is reduced in mental illnesses such as schizophrenia
(e.g. Barch, Pagliaccio, & Luking, 2015) and has largely been associated with the diminished
motivation and pleasure factor of negative symptoms (MAP negative symptoms; e.g. Horan,
Kring, Gur, Reise, & Blanchard, 2011). Notably, individuals with schizophrenia can have
symptoms of depression, and major depressive disorder is also associated with reduced goal-
directed activity, although the magnitude of this deficit may be less than that in schizophrenia
(Barch et al., 2015). Previous work shows that negative symptoms account for functional
impairment in schizophrenia beyond the effect of depressive symptoms (Fervaha, Foussias,
Agid, & Remington, 2014a). However, it is unclear whether reductions in goal-directed behav-
ior in schizophrenia are related to depressive symptoms independent of their relationship to
negative symptoms.

Some research has suggested that decreased goal-directed behavior in schizophrenia is related
to deficits in the anticipation of pleasure (i.e. hedonic deficits), but these findings are mixed (e.g.
Gard, Kring, Gard, Horan, & Green, 2007; Gard et al., 2014) and it is not clear that pursuit of
goal-directed activities is related to anticipation of pleasurable outcomes. For example, some
studies collecting real-time reports from patients’ daily lives using Ecological Momentary
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Assessment (EMA) have found that individuals with schizophrenia
show intact anticipatory pleasure yet still participate in fewer
goal-directed activities than healthy controls (Edwards, Cella,
Emsley, Tarrier, & Wykes, 2018; Gard et al., 2014). Therefore,
the current work focuses on factors aside from hedonics, such as
effort allocation and cognitive function, that may relate to the
degree to which individuals with schizophrenia partake in goal-
directed activities.

ECDM, the process of making decisions about whether to
expend effort for favorable outcomes, has been identified as a
key mechanism of motivated behavior in schizophrenia (see
Culbreth, Moran, & Barch, 2018 for a review). On behavioral
ECDM tasks such as the Effort Expenditure for Reward Task
(EEfRT; Treadway, Buckholtz, Schwartzman, Lambert, & Zald,
2009), there is mixed literature on whether individuals with
schizophrenia expend less overall effort than healthy controls,
but consistent evidence that they are less willing than healthy con-
trols to increase their effort expenditure for higher probability or
higher magnitude rewards (Barch et al., 2014; Fervaha et al.,
2014b; Gold et al., 2013; Huang et al., 2016; McCarthy,
Treadway, Bennett, & Blanchard, 2016; Treadway, Peterman,
Zald, & Park, 2015; Treadway et al., 2015; Whitton, Merchant, &
Lewandowski, 2020). Furthermore, this difficulty using probabil-
ity and value information to guide effortful decisions has been
associated with MAP negative symptoms of psychosis (e.g. Gold
et al., 2013), suggesting it is more related to motivation-related
individual differences in schizophrenia than is effort expenditure
as a whole. Very limited literature has examined factors associated
with ECDM in daily life in schizophrenia, but EMA studies that
have done so found that ECDM was associated with momentary
survey reports of experiential negative symptoms (Moran et al.,
2017) or motivation (at a trend-level) in this population
(Culbreth, Moran, Kandala, Westbrook, & Barch, 2020). Still,
EEfRT task performance has not been examined in conjunction
with the frequency of planned or completed goal-directed beha-
viors in schizophrenia.

Cognition has also been linked to laboratory-based proxies for
goal-directed activity in schizophrenia (Siddiqui et al., 2019;
Sitnikova, Goff, & Kuperberg, 2009). Although much of the
work conducted on this topic examines cognition globally, it is
important to parse out what specific components of cognition
relate to motivated behavior. Working memory, which involves
short-term storage and manipulation of information that can
inform behavioral goals, has been associated with motivated
behavior (Heerey & Gold, 2007) and functional capacity (Gold
et al., 2019). Thus, it is of particular interest whether this domain
would relate to goal-directed behavior in patients’ daily lives.
Laboratory-based measures of functioning, such as the
University of California San Diego Performance-based Skills
Assessment (UPSA; Patterson, Goldman, McKibbin, Hughs, &
Jeste, 2001), have also been associated with working memory
and cognition (Bowie, Reichenberg, Patterson, Heaton, &
Harvey, 2006; Kraus et al., 2020; Twamley et al., 2002).
Although a recent EMA study found that UPSA performance
was not related to the number of daily productive behaviors
(e.g. work/school, home-care) in schizophrenia, (Granholm
et al., 2020), other studies have found that UPSA score is asso-
ciated with real-world functioning and independence of living
(Bowie et al., 2006; Mausbach et al., 2008; Twamley et al.,
2002). These mixed findings indicate a need to further examine
whether laboratory-based measures of functioning, such as the
UPSA, relate to real-world motivated behavior.

Overall, the literature suggests that negative or depressive
symptoms, ECDM, working memory, and functional capacity
for everyday activities may be associated with motivated behavior
in psychosis. However, most of this work examines laboratory-
based proxies for motivation via clinical reports or behavioral
tasks – methods that are limited in their ability to capture real-
world behavior in patients’ day-to-day lives. For example, clinical
reports rely on individuals’ subjective memories of their past
experiences, while behavioral tasks attempt to artificially induce
scenarios that may not be externally valid to individuals’ lives.
EMA, however, in allowing individuals to report on their current
and planned behaviors as they arise naturally, may overcome these
limitations. Although it has been suggested that EMA serves as a
beneficial tool to assess functioning in schizophrenia (e.g.
Granholm et al., 2020), few studies have used it to compare per-
formance on laboratory-based proxies for motivation to real-time
reports of patients’ daily goal-directed activity.

Aims and hypotheses

The current study aims to build on the previous EMA work on
motivation in schizophrenia (Culbreth et al., 2020; Edwards
et al., 2018; Gard et al., 2014; Granholm et al., 2020; Moran
et al., 2017; Strassnig, Harvey, Miller, Depp, & Granholm, 2021)
and fill remaining gaps by investigating whether laboratory-based
symptom or behavioral indices for motivation in schizophrenia
relate to the real-world frequency of planned and completed goal-
directed activity. We hypothesized that: (a) MAP negative symp-
toms would relate to reductions in both planned and completed
goal-directed behavior over and above depressive symptoms, (b)
increased effort expenditure for conditions with high reward
probability and value would be more positively related to planned
and completed goal-directed behavior than overall effort expend-
iture, and (c) both working memory and functional skills task
performance would positively relate to the frequency of planned
and completed goal-directed activities.

Methods

Participants

Outpatients meeting DSM-IV-TR criteria for schizophrenia or
schizoaffective disorder (SCZ; total: N = 66; schizophrenia: n =
54, schizoaffective: n = 12) participated in the study (see Table 1
for demographics and the supplementary materials for recruit-
ment information). Consistent with prior EMA research (Myin-
Germeys, Nicolson, & Delespaul, 2001), participants with an
EMA survey response rate below 33% (n = 3) were excluded
from the analyses. Our final sample size of 63 meets or exceeds
the range of ∼63% of EMA studies in schizophrenia (Vachon,
Viechtbauer, Rintala, & Myin-Germeys, 2019). Of note, the sam-
ple did not include a healthy control group as the study goals were
to dimensionally explore symptom and behavioral correlates of
goal-directed behavior within a schizophrenia population.

Procedure

The study involved: (1) an initial laboratory visit with a diagnostic
interview and an EMA training session (i.e. review of EMA survey
and protocol to ensure comprehension and ability to participate),
(2) 1 week of the EMA protocol, and (3) a post-EMA laboratory
visit with behavioral tasks and clinical measures documenting
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participants’ EMA-week symptoms. Participants were compensated
$1.75 per EMA survey completed and $40 per laboratory visit.

EMA

EMA protocol
Participants were provided with Android-enabled smartphones
and prompted to complete the EMA survey four times per day
for 1 week. These pseudorandom prompts occurred approxi-
mately every 3 hours between 10:00 AM and 7:00 PM. Any sur-
veys started more than 15-minutes after the prompt were not
counted. The mean response rate for the EMA surveys was
80.5%, with a standard deviation of 19.07% (including the
response rates of the three excluded participants noted above).
This represents high EMA compliance, as EMA study response
rates in schizophrenia average approximately 70%, even after
excluding low responders (Vachon et al., 2019).

EMA survey
At each EMA prompt, participants were asked to indicate their
current (“right now”), past (“since the last beep”), and anticipated
(“in the next 2 hours”-to focus on a time window with a high

likelihood of occurrence before the next prompt) activities, by
selecting “as many as apply” from a drop-down list (e.g.
Running an Errand, Socializing). Activities endorsed as antici-
pated were characterized as planned behaviors, while those
reported as past or current were combined to comprise completed
behaviors. We categorized each activity as either goal-directed or
non-goal-directed. Goal-directed activities were active behaviors,
conducted to achieve a specific outcome (e.g. attending school
for education, or socializing for pleasure or a social network).
Non-goal-directed activities were those that tend to be completed
passively (e.g. watching TV) or that are a necessary to live (e.g.
eating or drinking). See Table 2 for our goal-directed behavior
categorizations and reported frequencies. Of note, our grouping
of goal-directed behavior aligns with that in prior EMA literature
in schizophrenia (e.g. Granholm et al., 2020) and with the relevant
(and highest loading) factors of the Specific Level of Functioning
Scale (SLOF; Schneider & Struening, 1983): personal care, activities,
working skills, and interpersonal relations. Planned and completed
goal-directed behavior were coded (1 versus 0) at each timepoint
based on the presence of at least one reported goal-directed activity.

We focused on at least one goal-directed activity at each prompt
rather than the total frequency of these activities for various reasons.
First, since we combined current and past activities into a single
“completed goal-directed activities” category, we did not want to
double count extended activities that may have been reported
as both past and current behavior. Additionally, since we did not
have a sense of the length of engagement in each behavior, we
did not want to give more weight to multiple short goal-directed
activities (e.g. cleaning for 10min, driving, and socializing) than a
single, prolonged goal-directed activity (e.g. studying productively
for a few hours). We also wanted to account for possible differences
in response behavior among participants. For example, if bowling
with friends, one participant could indicate both “socializing” and
“entertainment away from home” (two goal-directed activities),
while another might simply indicate “socializing” (one goal-directed
activity). As such, we wanted to avoid confounding these differences
in response style with frequency of goal-directed behavior.

Clinical and behavioral measures
(see supplement for additional details)

Clinical assessments
We assessed MAP negative symptoms with the Motivation and
Pleasure scale of the clinician-rated Clinical Assessment Interview
for Negative Symptoms (CAINS-MAP); Kring, Gur, Blanchard,
Horan, & Reise, 2013), which includes sections related to motiv-
ation and frequency of pleasure for social relationships, work and
school, and recreation. We used the Beck Depression Inventory –
Second Edition (BDI-II; Beck, Steer, & Brown, 1996) self-report
measure to assess depressive symptoms. Higher scores on both
the CAINS and BDI indicate increased impairment.

Behavioral tasks
EEfRT. Participants completed a modified version (Barch et al.,
2014; Moran et al., 2017) of the original EEfRT task (Treadway
et al., 2009) to assess ECDM. We examined participants’ likeli-
hood to expend high physical effort for a monetary reward overall
(Total Hard), when the probability of reward receipt increased
from 50 to 88% (Probability Increase), and when the reward
value increased from low to high (Monetary Increase).

Running Span. We used a Running Span Task (Gold et al.,
2019) to assess working memory as per participants’ ability to

Table 1. Demographic, clinical and behavioral characteristics

Mean (S.D.)

Characteristic

Age 38.92 (10.54)

Sex (% Female) 39.7%

Education 12.75 (2.86)

Parental education 14.31 (6.25)

Race (%)

White 36.5%

African American 60.32%

Employment status

Employed (part or full time) 20.63%

Unemployed 79.37%

Living situation

Alone 37%

Family (e.g. parents, spouse, dependents) 52%

Friends/Roommates 10%

Boarding home <1%

Clinical ratings

CAINS MAP 17.79 (5.44)

BDI 11.86 (10.09)

Task behavior

EEfRT Probability increase 19.77% (38.38)

EEfRT Monetary increase 113.72% (133.83)

EEfRT Total hard 68.91% (19.07)

Running Span 33.52 (17.56)

UPSA-B 73.93 (15.58)

Note: the values for Probability increase exclude the significant outlier.

Psychological Medicine 3

https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0033291721004281
Downloaded from https://www.cambridge.org/core. Washington University School of Law in St Louis, on 16 Nov 2021 at 13:57:28, subject to the Cambridge Core terms of use, available at

https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0033291721004281
https://www.cambridge.org/core


remember the last × letters (steadily increasing) from an unpre-
dictable number of presented letters.

UPSA. Participants also completed the UPSA-B task (Maubach
et al., 2006) to measure their ability to perform functional tasks
involving financial (e.g. paying bills) and communication (e.g.
dialing the emergency number) skills.

Statistical analysis

All analyses were conducted using R statistical software (v 4.0.4; R
Core Team, 2021). We conducted a paired samples t-test to com-
pare the frequencies of planned versus completed goal-directed
activities by using the percentage of timepoints per individual
for which each of these behavior types were endorsed.

We then conducted a series of generalized linear mixed models
(GLMMs) using the lme4 package (Bates, Maechler, & Bolker,
2021) and the glmer function to examine the relationships
between clinical symptoms or behavioral measures (numeric
predictor variables) and frequency of planned and completed
goal-directed activities (binary outcome variables), nested by
participant ID. To account for missing data, each of these models
controlled for EMA prompt adherence (the percentage of
prompts to which each participant responded). Negative and
depressive symptoms were added simultaneously to their models
to account for the effect of the other. Except where noted, each
model contained a single, fixed effect predictor of interest (a clin-
ical symptom or behavioral measure). The underlying binomial
model of the data was confirmed for each outcome variable
using the DHARMa package (Hartig & Lohse, 2021). We exponen-
tiated the coefficients of our GLMMs to compute each odds ratio
(OR) and calculated the associated confidence interval (CI) by
exponentiating the endpoints of the original coefficient CIs.

Additionally, we examined whether within-person variance
(time of day or day of week) would affect our significant results.

We added each of these variables separately as random effects
(controlling for adherence) to predict planned or completed
goal-directed behavior. Any significant predictors (only observed
for time of day’s relation to planned goal-directed behavior) were
then added to our originally significant models. Autocorrelation
was also explored and found to be small (for planned goal-
directed behavior) or non-existent (for completed goal-directed
behavior). Notably, none of these model additions altered the
results. Thus, the simpler model analyses are reported.

Results

Planned and completed goal-directed behavior

Table 2 contains the average percent of timepoints at which each
EMA activity was planned and completed. As shown in Fig. 1,
participants planned significantly fewer goal-directed activities
than they completed (t(62) = −4.01, p < 0.001). Planned and
completed goal-directed behavior were significantly correlated
(r = 0.82, p < 0.001). On average, participants endorsed planned
goal-directed behavior at 66% of timepoints (S.D. = 26%) and
completed goal-directed behavior at 74% of timepoints (S.D. = 28%).

Negative and depressive symptom relationships to
goal-directed behavior

Consistent with our hypothesis, we found that MAP negative
symptoms negatively related to planned goal-directed behavior
when controlling for depressive symptoms (Table 3, Fig. 2a).
However, in contrast to our predictions, negative symptoms
only related to completed goal-directed activity at a trend level
(Table 3, Fig. 2a). Depressive symptoms did not relate to either
planned or completed goal-directed behavior when controlling
for MAP negative symptoms (Table 3). Of note, exploratory
analyses found that momentary ratings of sadness also did not
relate to either planned (OR 0.92, p = 0.483) or completed (OR
0.92, p = 0.899) goal-directed behavior.

ECDM and goal-directed behavior

In line with our hypotheses, Probability Increase but not Total Hard
positively related to both planned and completed goal-directed
behavior (Table 3, Fig. 2b). However, inconsistent with our predic-
tion, Monetary Increase did not relate to either planned or com-
pleted goal-directed behavior (Table 3). Grubbs’ test reported a
significant outlier in the output values for Probability Increase
(>5 S.D. from the mean). Therefore, we excluded that outlier for
the Probability Increase analyses.

As a follow-up, we assessed whether Probability Increase
and MAP negative symptoms’ associations with goal-directed
behavior would hold when they were entered simultaneously. In
this model, probability increase had a trend-level relationship
with planned (OR 1.00, p = 0.051) and completed (OR 1.01, p =
0.051) goal-directed behavior, while negative symptoms contin-
ued to significantly relate to planned (OR 0.92, p = 0.010) but
not completed (OR 0.94, p = 0.127) goal-directed behavior.

Cognition, functioning, and goal-directed behavior

Inconsistent with our predictions, working memory did not sig-
nificantly relate to either planned or completed goal-directed
behavior (Table 3). However, in line with our hypothesis,

Table 2. Average reported frequency of daily goal-directed and
non-goal-directed behaviors

Activity

Percent of timepoints endorsed

Planned (%) Completed (%)

Goal-directed

Work/School 7.51 9.04

Running an Errand 12.77 17.36

Cleaning/Hygiene/Chores 18.49 24.94

Cooking 8.13 11.73

Exercising 8.81 11.57

Socializing 29.58 40.56

Entertainment away from home 8.99 9.54

Therapy/Doctor’s appointment 3.02 4.84

In transit 13.22 18.83

Non-goal directed

Eating or drinking 38.28 60.79

TV/Radio/Reading/Computer 57.95 65.64

Sleeping 13.48 27.29

Nothing in particular 5.56 20.25
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UPSA-B score related to both planned and completed goal-
directed behavior (Table 3, Fig. 2c). We conducted a follow-up
analysis with both negative symptoms and UPSA-B to determine
whether this UPSA-B significance would hold independently of
negative symptoms. There was a trend-level association between
UPSA-B and planned goal-directed activities (OR 1.01, p =
0.060), but no UPSA-B association with completed goal-directed
activities (OR 1.01, p = 0.392). Negative symptoms continued to
relate to planned (OR 0.93, p = 0.016) but not completed (OR
0.94, p = 0.123) goal-directed behavior.

Discussion

The goal of the current study was to examine correlates of real-
world goal-directed behavior in the daily lives of individuals
with schizophrenia. Our results showed that people with schizo-
phrenia completed more goal-directed activities than they
planned, MAP negative symptoms negatively related to planned
goal-directed activity, and use of reward probability to guide effort
expenditure along with performance on a functional skills task
positively related to both planned and completed goal-directed
activity.

Individuals with schizophrenia completed more goal-directed
activities than they predicted they would complete. In line with
research that has documented impairments in future projection
in schizophrenia, such as deficits in planning ability (Holt,
Wolf, Funke, Weisbrod, & Kaiser, 2013; Semkovska, Bédard,
Godbout, Limoge, & Stip, 2004; Seter, Giovannetti, Kessler, &

Worth, 2011) or anticipating future pleasure (e.g. Moran &
Kring, 2018), this finding could reflect difficulty estimating
upcoming behavioral goals. Lack of agency or passivity could
also contribute to this result, as individuals with schizophrenia
may not actively plan for each of their goals but be reminded of
them in-the-moment and supported in their completion by
those around them. Overall, this decreased anticipation of later
completed goals could indicate that a large part of the motivated
behavior impairment documented in schizophrenia may be at the
level of planning.

Interestingly, future thinking deficits observed in planning and
anticipatory pleasure in schizophrenia have been associated with
negative symptoms (Moran & Kring, 2018; Semkovska et al.,
2004), which is consistent with our finding that decreased planned
(but not completed) goal-directed behavior related to these symp-
toms. This finding that MAP negative symptoms were significantly
associated with planned goal-directed behavior independent of
depression (but only associated at a trend-level for completed goal-
directed behavior), indicates that individuals with more severe
negative symptoms may be less likely to plan future goal-directed
activities and that MAP negative symptoms may be somewhat
more related to the planning than completion of motivated behav-
ior. However, this trend-level finding indicates that more research
should be conducted to determine whether MAP negative symp-
toms also relate to the completion of goal-directed activities.

Depressive symptoms did not relate to either planned or com-
pleted goal-directed behavior independent of negative symptoms.
Momentary reports of sadness were also unrelated to goal-

Fig. 1. Percent of time points for which at least one goal-directed activity was endorsed as planned (M = 66, Med = 70, S.D. = 26) or completed (M = 74, Med = 85, S.D. = 28).
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directed behavior. Although our findings differ from those of a
recent EMA study that found that both overall depressive symp-
toms and momentary sadness were related to increased unpro-
ductive versus productive activities (Strassnig et al., 2021), they
align with work suggesting that depressive symptoms in schizo-
phrenia are not associated with daily functioning (e.g. Strassnig
et al., 2015) and that MAP negative symptoms account for func-
tional impairment in schizophrenia beyond the effect of depres-
sive symptoms (Fervaha et al., 2014a). Overall, these findings
suggest that the motivated behavior deficit in this population is
more related to MAP negative symptoms than depression.
However, our results do not rule out the possibility that depressed
mood is related to motivated behavior in non-schizophrenia
populations.

For ECDM, we found that increased planned and completed
goal-directed behavior was associated with the use of reward
probability information to selectively decide when to expend
effort, rather than with effort expenditure overall. This suggests
that motivated behavior deficits in schizophrenia may be more
related to difficulty using outcome estimations to guide choice
(another potential indicator of difficulty projecting into the future
to consider goals) rather than an overall unwillingness to engage
in effortful activities. We did not see this same goal-directed
behavior association with reward value. This could indicate that
probability, rather than reward magnitude, may be more asso-
ciated with future thinking. Alternatively, it is possible that greater
variability in reward values (ours was ∼$1.30–$4.30) would show
this association.

We also found that functional skills task performance on the
UPSA-B, but not working memory, was associated with planned
and completed goal-directed behavior. The null finding for work-
ing memory was at odds with our hypothesis and with a previous
study that suggested this association (Heerey & Gold, 2007).
However, research has strongly associated UPSA performance
with cognition (Bowie et al., 2006; Kraus et al., 2020), with the
suggestion that this task may serve as a proxy for cognitive func-
tioning (Keefe, Poe, Walker, & Harvey, 2006). Therefore, our find-
ings could reflect a link between components of cognition aside
from working memory and real-world motivated behavior.
Interestingly, some research suggests that planning in schizophre-
nia relates to the ability to perform daily functional skills and to
cognitive measures of executive functioning but not to memory
(Semkovska et al., 2004; Seter et al., 2011). Thus, it is possible
that real-world motivated behavior is more related to cognition
via an executive functioning component such as cognitive control
(which involves the representation and updating of information
or goals) than to working memory.

Although our finding that UPSA-B relates to real-world goal-
directed behavior is in line with work suggesting it is associated
with functioning or independent living (Bowie et al., 2006;
Mausbach et al., 2008; Twamley et al., 2002), it is in contrast to
a recent EMA study that did not find it was associated with num-
ber of real-world productive behaviors (Granholm et al., 2020).
The reason for this difference is unclear, but it could relate to dif-
ferences in the study samples. Our sample consisted (with the
exception of one participant) of individuals living in the commu-
nity, while Granholm and colleagues’ included individuals in sup-
ported living facilities. It is possible that UPSA performance is
more related to functioning in a community-living sample. For
example, the ability to glean important information from medical
appointment letters (a task in the UPSA-B), may be more related
to whether individuals living independently attend these appoint-
ments (goal-directed behavior) than to whether individuals in
supported housing, who likely have assistance in this process,
do so. Additionally, as UPSA-B did not continue to relate to goal-
directed behavior independently of MAP negative symptoms,
these negative symptoms may have a stronger relationship than
UPSA-B performance to the frequency of goal-directed behavior.
Future research could further clarify the pathways by which func-
tional skills versus negative symptoms versus cognition relate to
real-world goal-directed behavior.

This work should be interpreted in the context of several lim-
itations. Our study did not have a healthy control group for com-
parison, as our goal was to examine what factors within a
schizophrenia population are associated with this documented
impairment in motivated behavior. However, due to this lack of
control comparison, we could not replicate the well-established
findings of decreased real-world goal-directed behavior in schizo-
phrenia (Edwards et al., 2018; Gard et al., 2014; Granholm et al.,
2020), nor could we determine whether the relationships we
found would extend to a non-schizophrenia sample.

In addition, there are a variety of ways in which real-world
goal-directed behavior could be operationalized. We defined goal-
directed behavior as activities requiring effort (beyond that to
simply survive) that are associated with a positive outcome (i.e.
the financial benefit that comes with attending work). Our cate-
gorizations of goal-directed and non-goal directed behavior
were developed ad-hoc, with the consensus of all three authors
and align with the relevant SLOF factors as described above.
Still, it is possible that our categorizations of goal-directed

Table 3. GLMMs of clinical and behavioral measure relationships to
goal-directed behavior (controlling for adherence)

OR (95% CI) p

Planned Goal-Directed Behavior

Model 1a: BDI depression
(controlling for CAINS MAP)

1.02 (0.99–1.06) 0.268

Model 2a: CAINS MAP (controlling for
BDI depression)

0.92 (0.86–0.97) 0.005**

Model 3a: EEfRT total hard 0.33 (0.08–1.33) 0.119

Model 4a: EEfRT probability increase 1.01 (1.00–1.02) 0.034*

Model 5a: EEfRT monetary increase 1.00 (0.99–1.00) 0.662

Model 6a: Working memory 1.01 (0.99–1.04) 0.306

Model 7a: UPSA 1.04 (1.01–1.06) 0.002**

Completed Goal-Directed Behavior

Model 1b: BDI depression
(controlling for CAINS MAP)

1.02 (0.97–1.07) 0.55

Model 2b: CAINS MAP (controlling for
BDI depression)

0.93 (0.85–1.01) 0.079

Model 3b: EEfRT total hard 1.22 (0.23–6.53) 0.813

Model 4b: EEfRT probability increase 1.01 (1.00–1.03) 0.034*

Model 5b: EEfRT monetary increase 1.00 (0.98–1.03) 0.911

Model 6b: Working memory 1.00 (0.97–1.04) 0.796

Model 7b: UPSA 1.03 (1.00–1.07) 0.047*

Note: Adherence, was not significant in any of the models (OR range: 1.00–1.01, p value
range 0.250–0.68); probability increase analyses conducted excluding significant outlier (see
results section for more details).
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behavior may not align with each individuals’ own interpretations
of their goal-directed behavior. Therefore, there could be benefits
to having participants self-report on which of their activities they
perceive to be goal-directed and calculate the frequency from such
self-report. However, there would be limitations to such an alter-
native method as well, as varying definitions of the goal-directed
activity or lack of insight could confound findings. Definitions of
unproductive (i.e. non-goal-directed) activities assessed by EMA
are also still evolving (Strassnig et al., 2021).

We measured frequency by assessing the number of time-
points (controlling for adherence) for which at least one goal-
directed activity was endorsed. As documented in our methods,
we focused on at least one goal-directed activity rather than the
total number of reported goal-directed activities at each prompt
since we (1) combined reports of past and current activities to
comprise completed goal-directed behavior and did not want to
double count a single activity that may have been endorsed in
both of these sections, (2) did not measure the length of engage-
ment in each goal-directed behavior and wanted to avoid devalu-
ing a single prolonged goal-directed activity with multiple shorter
ones, and (3) wanted to avoid conflating differences in response
behavior with frequency of goal-directed activities. However,
there are also limitations to this method such as likely instances
in which a single, short goal-directed activity was coded the
same as multiple extended goal-directed activities. Future work
could benefit by assessing the length of time spent on goal-
directed behaviors, having participants indicate exact activities
(rather than picking between categories) to assess for follow-
through on specific goal-directed tasks, and distinguishing
between behaviors to pursue long versus short-term goals.

Our results present correlates of real-world goal-directed behav-
ior that largely align with impaired ability to make future estima-
tions in schizophrenia. Future research should determine whether
motivated behavior deficits in schizophrenia are largely at the
level of planning, whether difficulty planning for goal-directed
activities in schizophrenia also hinders their completion, and
whether it does so beyond other populations. For example, if some-
one is unable to project into the future to plan for activities that

would bring about their goals, it is possible that they would com-
plete fewer goals as a result, even if they end up completing more
goals than they predicted. Additionally, research could assess
whether support from others (e.g. in-the-moment reminders)
assists more in the completion than the planning of goal-directed
behavior. If so, interventions that target planning difficulty directly
(serving almost as an external prefrontal cortex) might also increase
the completion of goal-directed activities. For example, mobile
interventions, that send reminder prompts to patients (e.g. via
text message) have shown improvements in areas such as medica-
tion adherence and social interactions (Granholm, Ben-Zeev, Link,
Bradshaw, & Holden, 2012). In this vein, it is possible that similar
mobile interventions could serve as a planning tool that could assist
participants in completing daily personal goals. Overall, further
research into what specifically inhibits goal-directed behavior in
schizophrenia in comparison to other serious forms of mental ill-
ness could clarify the nature of this deficit and contribute to long-
term functional benefit for this population.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291721004281.
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Fig. 2. (a) Plot of CAINS MAP scores and Goal-Directed Activities with 95% confidence bands. Of note- the y axis reflects the residualized values of BDI and goal-
directed behavior in order to control for that variable. (b): Plot of probability increase scores and goal-directed activities with 95% confidence bands. Of note- this
graph represents the data that excludes the significant probability increase outlier. (c) Plot of UPSA scores and goal-directed activities with 95% confidence bands.
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