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Abstract

Milestone achievements are reduced in people with schizophrenia and are lower in comparison to 

people with bipolar disorder. However, it is not clear what the implications are for engagement 

in momentary activities based on milestone achievements. Further, some recent research has 

suggested that psychotic symptoms are associated with challenges in self-assessment of activities, 

but there is less information about the correlations of milestone achievements and ongoing 

psychotic symptoms. We examined momentary activities and symptoms as a function of lifetime 

milestone achievement in 102 individuals with schizophrenia and 71 with bipolar disorder. 

Ecological Momentary Assessment (EMA) was used to sample daily activities and concurrent 

symptoms 3 times per day for 30 days. Each survey asked the participant where they were, 

who they were with, and what they were doing, as well as sampling the concurrent presence 

of psychotic symptoms. Not being financially responsible for their residence was associated 

with engaging in fewer productive activities. Participants who never had a relationship were 

more commonly home and alone and engaged in fewer social interactions. A lifetime history 

of employment was correlated with engaging in more productive activities, including at home. 

More common momentary psychosis was seen in participants who failed to achieve each of the 

functional milestones. Lifetime milestone achievements were associated with greater frequencies 
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of productive behaviors and with fewer momentary experiences of psychosis, suggesting that 

psychotic symptoms may have importance for sustaining disability that would be challenging to 

detect without momentary information.

Keywords

Schizophrenia; Schizoaffective Disorder; Bipolar Disorder; Daily Functioning; Milestone 
Achievements; Ecological Momentary Assessment; psychosis

1. Introduction

Schizophrenia (SCZ) continues to be a leading cause of disability worldwide (Charlson 

et al., 2018). Milestone achievements are an integral aspect of conceptions of recovery 

in severe mental illness with achievements defined across various domains, including 

vocational, residential, and social functioning (Murray and Lopez, 1997). Living 

independently, being financially responsible, obtaining competitive employment, or having 

social relationships are different definitional elements of successful outcome (Gould et 

al., 2013; Harvey et al., 2012). In participants with schizophrenia, rates of milestone 

achievements are commonly low, especially when examining the achievement of concurrent 

multiple milestones. As for people with bipolar disorder, their impairment in achievement 

functional milestones is generally less than that of people with schizophrenia (Huxley and 

Baldessarini, 2007; Iasevoli et al., 2015) and participants with bipolar disorder tend to have 

better residential and vocational outcomes across the lifespan (Strassnig et al., 2017). Still, 

bipolar patients, in comparison to healthy individuals, tend to have a lower quality of life, 

as evaluated by impairment in the domains of physical health, psychological health, social 

relationships, and environmental activities (Islam et al., 2020).

As noted by Harvey and Bellack (2009), assessment of efforts directed at eventual 

achievement of personally and societally relevant milestones are also important, as some 

milestones are determined by external factors (Rosenheck, et al., 2006) such as disability 

compensation. Current assessment methods with widely separated assessments have been 

recognized to be inadequate to assess daily functioning of participants with schizophrenia 

(Ben-Zeev et al., 2012). The current methods commonly require the individual to 

retrospectively self-report and recall their behaviors from the past. However, some studies 

have found that the correlation between participant retrospective reports and impressions of 

high contact clinicians can have a correlation close to zero (Durand et al., 2015). Further, 

this problem is exacerbated when participants are asked to make judgments about their 

capabilities and not just their activities (Gould et al., 2013; Durand et al., 2015).

People with schizophrenia, and to an extent bipolar disorder, have wide-ranging challenges 

in self-assessment of their abilities (Harvey and Pinkham; 2015). Previous work has 

compared judgments of abilities generated by people with these conditions and compared 

those results to similar ratings generated by informants, including clinicians and caregivers. 

Discrepancies between objective performance, which commonly converges with informant 

reports, and self-reports in global ratings of neurocognitive abilities have been commonly 

reported (e.g., Keefe et al., 2006; Gould et al., 2015; Jones et al., 2021) as have 
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discrepancies between self assessments of social cognitive abilities, informant reports, and 

performance based data (Silberstein et al. 2019). Further, participants with schizophrenia 

have long been reported to manifest over-confidence in their momentary cognitive 

performance (Moritz et al., 2014). In three recent papers based on a different dataset, we 

demonstrated that overconfidence in social cognitive decision making is quite substantial 

and highly correlated with social dysfunction (Pinkham et al., 2018), is present across 

all levels of social cognitive performance (Jones et al., 2019), and correlates with poor 

performance in neurocognitive as well as social cognitive domains (Perez et al., 2020). 

Also, participants with schizophrenia and bipolar disorder were both found to overestimate 

their momentary performance on a modified Wisconsin Card sorting test (WCST), but 

participants with bipolar disorder generated global judgments of their performance that 

were related to the actual number of correct sorts (Tercero et al., 2021). In contrast, 

participants with schizophrenia generated self-assessments of their global ability on the 

task that were correlated only with their momentary judgments and confidence and unrelated 

to the feedback about performance guides successful performance on the WCST. In a 

machine learning analysis of the data from the Jones et al. (2019) study, it was found 

that excessively high levels of momentary confidence, but not accuracy of performance or 

indices of deliberate effort, was the sole domain of discrimination between participants and 

with schizophrenia and healthy controls in a series of judgments regarding performance 

(Badal et al., 2021).

An alternative method for assessing everyday functioning is that of capturing participant’s 

daily activities and moods on a momentary basis. Ecological momentary Assessment (EMA, 

also referred to as the Experience Sampling Method (ESM) can give us insight on what 

people with severe mental illness are doing and feeling on a momentary basis (Myin-

Germeys, et al., 2018; Cohen et al., 2021). It provides real time information on performance 

in multiple domains of behaviors, including educational, employment, socialization, leisure 

and self-care activities (Schneider et al., 2017), in addition to providing information on 

momentary mood states (Jones et al., 2021) and psychotic symptoms (Postma et al., 2021). 

As all of these behaviors can vary throughout the day in concert with each other, momentary 

assessments can also examine convergence across domains of functioning and experience. 

Prior studies utilizing EMA have shown that people with schizophrenia are less likely than 

healthy controls to engage in productive activities during daytime hours (Granholm et al., 

2020) and are more likely to engage in activities such as sleeping, smoking, or “nothing” 

(Strassnig et al., 2021b). This behavior stream is consistent with the negative symptom 

known as avolition, which involves the lack of motivation or ability to do activities that have 

an end goal (Strauss et al., 2021). Additionally, participants with schizophrenia are more 

likely than healthy controls to be engaged in predominantly seated activities (Strassnig et al., 

2021a) and to be engaged in only a single activity since their previous survey (Strassnig et 

al., 2021b). The results of paging-based studies of EMA activities have also been validated 

using global positioning strategies, confirming that participants’ reports of their location and 

social context can be confirmed with fully objective geolocation information (Depp et al., 

2019; Raugh et al., 2020).

In this paper, we present a study that used data previously collected with EMA strategies 

to systematically examine daily activities and symptoms and then subsequently relate them 
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to lifetime milestone achievements. In a sample of people with Schizophrenia and Bipolar 

Disorder, our goal was to examine the relationship between momentary daily activities 

including location (home vs. away) social context (alone vs with someone) and current 

activities: “What are you doing?”. Thus, the intersection of these simple questions allows 

for assessment of social engagement and motivation, social isolation, quality of on-going 

behaviors, and avolition. We also collected momentary self-report ratings of the occurrence 

of symptoms of psychosis. Activities were classified into three broad categories based on 

previous research by us and others: (productive, passive recreational and unproductive).

Although achievement of certain milestones such as employment would clearly suggest 

that participants would be more likely to be away from home, it is still possible that 

employed and unemployed participants would engage in different numbers of productive 

vs. unproductive behaviors when at home. We already know that social context does not 

necessarily determine the nature of daily activities, in that we found that the presence 

of another person was not necessarily associated increased likelihood of engaging in 

social interactions (Strassnig et al., 2021b). Momentary psychotic experiences may be very 

relevant to milestone achievement and there is little information to date on the correlation 

between momentary psychotic experiences and the likelihood of both concurrent and long-

term functional achievements.

In our analyses of these data, we hypothesized that we would see that participants who 

were unemployed or not responsible for their residence would engage in more unproductive 

behaviors while at home than participants who achieved the milestones. Also, we expected 

that participants who had never achieved a sustained interpersonal relationship would be 

more frequently home and alone and that they would not behave differently in terms of 

social or productive activities when others were present or not. Finally, in one of the first 

examinations of this topic, we tested the hypothesis that momentary psychotic experiences 

would be more common in participants with failures to achieve all three milestones.

2. Methods

2.1. Participants

Participants who met DSM-V criteria for Schizophrenia, Schizoaffective Disorder, Bipolar 

Disorder (I or II), with or without current or previous psychotic symptoms participated in 

this study. They were recruited at three different sites: The University of Miami Miller 

School of Medicine (UM), the University of California, San Diego (UCSD), and The 

University of Texas at Dallas (UTD). The study was approved by each University’s 

respective Institutional Review Board, and all participants provided written informed 

consent. Diagnostic information was collected by trained interviewers using the Mini 

International Neuropsychiatric Interview (MINI; Sheehan et al., 1998) and the psychosis 

module of the Structured Clinical Interview for DSM Disorders-5 (SCID-5; First et al., 

2015) and a local consensus procedure was used to generate final diagnoses.
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2.2. Inclusion/Exclusion Criteria

To be eligible, participants had to meet criteria for one of the disorders mentioned above. 

Individuals with bipolar disorder also had to meet a staging model severity of 3 or 

higher, indicating at least one mood episode recurrence or incomplete remission from a 

first-episode (Frank et al., 2014). Participants were also required to be clinically stable (i.e. 

no hospitalizations or extended ER visits) for a minimum of 6 weeks and to be on a stable 

medication regimen (including no prescribed medications) for a minimum of 6 weeks with 

no dose changes >20% for a minimum of 2 weeks. All antipsychotics or antipsychotic 

combinations were accepted.

For participants in both diagnostic groups exclusion criteria included: (1) history of or 

current medical or neurological disorders that may affect brain functioning (e.g., CNS 

tumors, seizures, or loss of consciousness for over 15 minutes), (2) history of or current 

intellectual disability (IQ<70) or pervasive developmental disorder according to the DSM-5 

criteria, (3) (4) history of a of substance use disorder at a level of severity of moderate 

or greater not in remission for at least six months, (5) visual or hearing impairments that 

interfere with assessment, and (6) lack of proficiency in English. Additional details on the 

full study have been previously published (Harvey et al., 2021; Strassnig et al., 2021b), 

although the current analyses have not been presented before.

2.3. Assessment of Milestone Achievements

At the time of the diagnostic assessment, we collected information on three different 

functional milestones, one social (ever having had a relationship equivalent to marriage), 

currently financially responsible for payment for their residence, and unemployed for more 

than one year. We collected extensive information on all of these domains, using strategies 

for assessing outcomes that we had employed before in previous studies: Employment 

(Fundora et al., 2021) and financial responsibility and relationship status (Harvey et al., 

2012). In order to ascertain the validity of information, particularly regarding employment 

histories, we collected detailed information such as supervisors, salary, and working hours 

on current, most recent, and best ever occupations.

Social relationships did not have to be monogamous in order to be counted as occurring 

and there was no duration requirement for sustaining the relationship. Participants who were 

responsible for their residence could obtain the funds for their residence from any source 

(employment, disability compensation, support from relatives), as long as they were the 

responsible party for paying bills and maintaining the stability of the residence. Finally, 

in the domain of employment, a one year period was selected because in our prior study 

(Fundora et al., 2021), where two years of unemployment defined long-term unemployment, 

there were no participants who were unemployed for periods between 1 and 2 years.

2.4. EMA Procedures

A Samsung smartphone with Android OS was used to deliver EMA surveys. A device was 

provided by the investigators to participants who did not have their own smartphone or 

did not wish to use their own device. Participants received text messages with weblinks to 

EMA surveys 3 times daily for 30 days, with data instantly uploaded to a cloud-based data 
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capture system. The signals occurred at stratified random intervals that varied from day to 

day within, on average, 2.0-hour windows starting at approximately 9:00AM and ending at 

9:00PM each day. The first and last daily assessment times were adjusted to accommodate 

each participant’s typical sleep and wake schedules. All responses were time-stamped and 

were only allowed within a 1-hour period following the signal, although participants had the 

option of silencing alarms for 30-minute intervals (e.g., driving, naps, classes). An in-person 

training session (typically <20 min) was provided on how to operate and charge the device 

and respond to surveys, including the meaning of all questions and response choices.

EMA activity surveys (see Table 1) were check-box questions asking about behaviors 

performed since the previous survey. The first question in each survey sequence asked 

about the participants’ location (home vs. away), then whether the participant was alone 

or with someone. If respondents indicated that they were with someone, they were next 

queried as to with whom and given the choice to respond with more than one response, 

including friends, family members, partners, pets, healthcare providers, other known people, 

and unknown people. The subsequent screens were then customized to deliver home alone, 

home with someone, and away queries tapping potential activities within the respondent 

determined social context, including activities ranging from working for pay, cleaning the 

house, watching television, or doing “nothing”. Queries were structured such that the first 

survey of the day queried “Today” and subsequent surveys queried “since the last survey”.

2.4.1. Quality of Activities.—Some activities are clearly easy to characterize as 

unproductive, particularly if they were the only activity since the previous survey. As such, 

smoking, sitting alone, and sleeping were designated as unproductive. Productive activities 

could be performed both home and away, but home and away productive activities are not 

overlapping. As noted in Table 1, there are several passive recreation activities that are 

sampled, with our previous analyses (Strassnig et al., 2021a) finding that their occurrence 

was not different across healthy people and participants with schizophrenia (e.g., watching 

TV and listening to music). We thus separated them from clearly productive vs. clearly 

unproductive activities. The designations of these activities were based on discussion among 

the primary investigators and included feedback from previous reviewers of our EMA 

studies and grant proposals. Each of the three activities were converted to proportion scores 

at each survey, such engaging in a single unproductive activity at a survey would be coded as 

1.0 for unproductive and 0 for passive and productive. Engaging in one productive and one 

passive activity would be coded as .50 for those two and 0.0 for unproductive.

2.4.2 EMA of Psychosis.—Following the activity questions a brief series of questions 

regarding psychotic symptoms was presented. Participants were asked to rate the severity 

of their current experiences in domains of hallucinations, having paranoid ideas, and 

three delusions: mind reading, receiving messages, and having special powers or abilities. 

These severity scores were scaled from 1–7 and were sampled in the same time frame 

as the activity surveys. Thus, there was a severity score for all 5 symptoms at each 

EMA assessment which included other survey responses, which allowed for examination of 

momentary correlates of symptoms and creation of aggregated scores across all observations 

for each participant.
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2.5. Data Analyses

We compared the two participant groups on demographic factors and overall symptom 

severity rated with clinical rating scales, as well as functional milestones, with t-test or 

X2 tests. We then performed longitudinal analyses of the association between lifetime 

milestone achievements and current activities and psychotic symptoms, using Hierarchical 

Linear Modeling (HLM) with the SPSS (Version 28; IBM, 2021) Generalized Liner Models 

module. As this is a repeated measures analysis, we entered day (1–30) and survey (1–3) 

as the repeated factors and diagnosis as the between-subjects factor, entering subject as a 

random intercept. Sex and age were used as covariates in all analyses and we created EM 

means after adjustment for all repeated measures factors and covariates. For each model, 

we used the omnibus test to determine that the fitted model improved on the intercept-only 

(participant level) model. In the first analyses, we performed three analyses, predicting each 

of three functional milestones with the proportion of surveys over the EMA period endorsed 

as being home, being alone, and their interaction, as well as the severity of the psychotic 

symptoms at each of the of 3 × 30 surveys. The location and symptom variables were treated 

as dynamic covariates because they were repeated at each assessment.

In the next analysis, we predicted the proportion of the activities in each survey that 

were productive, unproductive, and passive recreation. We again used the same repeated 

measures design, entering day and time of day as repeated factors, subject as a random 

intercept, entering diagnosis, age, and sex as between subjects’ variables, and adding the 

three milestones variables as non-repeated between subjects’ factors.

For prediction of dichotomous milestones, we used the GLM binary logistic regression 

module of SPSS 28 and for prediction of continuous activity scores, we used the MMRM 

modeling strategy. All analyses considered subject as a random intercept. We used full 

information maximum likelihood procedures to address missing data and had excluded all 

participants who did not complete baseline and endpoint in person assessments. As we 

were entering around 5 variables per analysis, we considered p<.01 (.05/5) to be the lower 

boundary for statistical significance for each predictor variable across analyses.

3. Results

Descriptive information on the individuals with bipolar disorder (n=71) and schizophrenia 

(n=102) patient samples is presented in Table 2. Medications that were prescribed for all 

participants are presented in supplemental Table 1. Participants with bipolar disorder had 

more education and higher WRAT-3 reading scores than the participants with schizophrenia. 

In terms of functional milestones, participants with bipolar disorder were more likely to 

have ever been married or equivalent and less likely to be unemployed for one year or 

more, with no significant differences in financial responsibility for current residential status. 

Significance tests for these diagnostic differences were conducted in the HLM analyses 

in order to control for other variables. There were a total of 11,611 surveys with activity 

data available and symptom reports completed, with 6,814 coming from people with 

schizophrenia and 4,797 from bipolar participants. Overall adherence to the surveys was 

75%, with no differences in the participants with either diagnosis (see Jones et al., 2021 

for detailed analyses of adherence in this sample). For mind reading, special powers, and 
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receiving messages, the mean severity score across surveys was 1.2 or less on all three for 

the bipolar participants and the prevalence of all three of these symptoms was less than 7% 

of the surveys. As paranoid ideation was present on 10% of the surveys, hallucinations and 

paranoia were retained for predictive analyses.

The results of the analyses of the three functional milestones are presented in Table 3. 

For all three analyses, the omnibus effect was statistically significant, but there were no 

covariate effects of age after entry of diagnosis. Females were more likely to have had a 

long-term relationship, but sex was not associated with other milestones. For relationships 

and employment status, the HLM analyses found that participants with bipolar disorder 

were more likely to achieve the milestones. For all three milestones, failure to achieve 

the milestones were associated with being home or alone on more of the surveys. Being 

more commonly home alone was significantly associated with unemployment and no 

lifetime relationships. For the psychotic symptoms, the severity of hallucinations was more 

substantial in cases who did not achieve all three milestones. Paranoid ideation also was 

more commonly present in cases who did not achieve all three functional milestones.

Table 4 presents the results of the prediction of three activity types across the surveys. For 

two of the three analyses, the omnibus effect was statistically significant, with unproductive 

activities not being significant at the corrected level of significance. There were no 

statistically significant repeated-measures effects of day for any activities. For productive 

activities, the effect of diagnosis was not significant, but achievement of all three functional 

milestones was associated with a greater likelihood of engaging in productive activities 

across the up to 90 surveys. Passive recreation did manifest an effect of diagnosis, with 

passive recreation being more common in participants with schizophrenia and in participants 

who were not financially responsible and unemployed for more than a year at the time of 

assessment. Lifetime relationship status did not correlate with the likelihood of engaging in 

passive recreational activities.

4. Discussion

This study used data collected from EMA strategies to systematically examine daily 

activities and symptoms as a function of lifetime milestone achievements. We examined 

the relationship between momentary daily activities including location, social context, and 

current activities and momentary reports of symptoms of psychosis in people with either 

schizophrenia or bipolar disorder. Momentary psychotic experiences had not been previously 

examined in the context of milestone achievement within these 2 patient populations. Our 

analyses targeted psychotic symptoms and momentary activities as a function of three 

different types of milestone achievements. Our results indicated that milestone achievements 

were associated with greater frequencies of productive behaviors, including at home, and 

fewer momentary experiences of psychosis

Specifically, we hypothesized that momentary psychotic experiences would be associated 

with failures to achieve all three milestones and, as hypothesized, more common momentary 

psychosis was seen in these participants. In our analysis of psychotic symptoms, the severity 

of hallucinations was more substantial in with failures to achieve all three milestones. 
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Paranoid delusions were also more commonly present in participants who did not achieve 

all three milestones. These results are consistent with those of Schneider et al. (2017). Their 

group also used EMA to analyze functioning in a sample of participants with psychosis and 

found they spent more time home, alone, and doing nothing relative to healthy controls. It 

is possible that participants who are chronically suspicious or mistrustful may find it more 

difficult to engage with the community and therefore, seek a job or find a spouse, and they 

fail to achieve such milestones.

We additionally hypothesized that we would see that participants who were unemployed or 

not responsible for their residence would engage in fewer productive and more unproductive 

behaviors overall than participants who achieved the milestones. Our results supported 

this hypothesis, as a lifetime history of employment was correlated with engaging in 

more productive activities, including at home. Accordingly, unemployed participants, as 

well as those who were not responsible for their residence, engaged in fewer productive 

behaviors than participants who had achieved those milestones. These findings are consistent 

with previous research, which has found that patients with schizophrenia with the poorest 

achievements in functional milestones of everyday living were most likely to be unemployed 

and highly dependent on others for their support (Iasevoli et al., 2016). It is important 

to mention that these two milestones can be related in some studies, as unemployed 

participants often cannot afford to live independently. However, our definition of residential 

independence does not require that the money used to pay bills comes from work.

Achievement of a reciprocal interpersonal relationship is another important milestone 

examined by the present study. Consistent with our hypotheses, participants who never 

had such a relationship were more commonly home and alone and engaged in fewer social 

interactions when with others. However, previous research by Schneider et. (2017) has 

found that patients with psychotic disorders did not differ from healthy-controls in their 

enjoyment of solitude, suggesting that being alone is not always maladaptive (much like 

watching television or doing schoolwork). Additionally, research by Brown et al. (2007) 

suggested that while patients with schizophrenia spectrum disorder had increased social 

anxiety, suggesting that the cause of social deficits may not always be social anhedonia. 

For instance, in an EMA study with a different sample, Parrish et al (2021) reported that 

preparing to leave home was associated with more negative affect in participants with 

schizophrenia than healthy people, while returning home reduced this experience. Although 

decreased social engagement such as observed in this study may reflect avolition, which has 

been well known to predict social dysfunction in both people with schizophrenia and bipolar 

disorder (Harvey et al., 2017; Strassnig et al., 2021b; Strauss et al., 2016), there may be 

other contributors.

We previously reported that participants who were routinely home and alone reported better 

social functioning than participants who spent more time with others, as well as notable 

reductions in sad moods (Jones et al., 2021). Participants with schizophrenia and bipolar 

disorder displayed a disassociation between the occurrence of momentary activities and 

their global self-assessments at the end of the EMA period (Durand et al., 2021). Positive 

schizophrenia symptoms have been associated with the overestimation of various skills 

(Gohari et al., 2022), particularly reporting high levels of competence in activities that were 

Perez et al. Page 9

Psychiatry Res Commun. Author manuscript; available in PMC 2022 September 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



never performed during the EMA period (e.g., scoring yourself as “superior” at taking public 

transportation while never leaving home over a 30-day period). These findings are also 

consistent with previous studies suggesting that people with schizophrenia are found to be 

more confident about their decisions, correct or not, than healthy people (Moritz et al., 2014; 

Perez et al., 2021).

The present study had several limitations. First, the participant groups are not of equal 

sizes and different in demographics which particularly impact on employment opportunities. 

Another limitation in the present study was the use of only two participant groups and 

no healthy controls, although it is not clear what healthy controls would control for 

studies such as this (Granholm et al., 2020). Third, definitions of milestone achievements 

do not have a truly objective nature: is unemployment for 12, 24, or 6 months more 

important? Is a “marriage-equivalent” social relationship more meaningful than other 

types of relationships? Are the differences in rates of disability compensation (59% 

for participants with schizophrenia and 32% of the bipolar participants) responsible for 

differences in employment outcomes? It would be expected that bias with respect to 

participant recruitment for studies such as this would lead to over-inclusion of unemployed 

or people otherwise unengaged in full time activities. This was found in healthy controls as 

well in the Granholm et al. (2020) study.

In conclusion, reduced milestone achievement was associated with poorer momentary 

functioning and more symptomatic experiences in patients with both schizophrenia and 

bipolar disorder despite diagnostic differences across functional domains. These findings 

go beyond the expected differences in being home more for unemployed vs. unemployed 

participants. Not having financial responsibility was associated with hearing voices and 

more paranoid ideation as well as engaging in fewer productive activities even at home. 

Never attaining a significant relationship in one’s life was associated with being more 

commonly home and alone and engaging in fewer social interactions even when in the 

immediate presence of others. There were domain specific correlations, in that long term 

social deficits predicted more social isolation, while lifetime achievements in domains of 

residential independence and employment status predicted more productive activities, home 

or away or alone vs. with someone. Momentary psychosis was more common in participants 

who failed to achieve all functional milestones.

EMA enables the ability to sample present moods, attitudes, and actions throughout the day, 

rather than depending on recall of general experiences that occurred long enough ago for 

recollection to be difficult or inaccurate. This underscores the need for EMA in order to 

provide more accurate data and provide insight for future treatment. It is hoped that this type 

of research will enable more focused interventions that more accurately reflect the realities 

of everyday life such as increasing social skills, socialization and supporting milestone 

achievement such as employment as much as possible.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

EMA Sampled Activities and Their Overall Frequency (34 Total Activities Sampled)

Unproductive Activities % of Total Surveys Passive Recreation % of Total Surveys

 Sit alone 6.2 Watching Television 18.8

 Lie down and rest 16.6 Listening to Music 2.8

 Nothing 4.9 Social Media 1.8

 Smoking 4.1 Reading (not schoolwork) 1.8

 Total 31.8 Other Nonphysical Leisure 1.2

Total 26.4

Productive Activities

 Home based Away from Home 

% of Total Surveys % of Total Surveys

 Eating or Drinking 5.6 Working/Looking for Work 6.9

 Cooking 4.4 Eating Out 4.6

 Cleaning the House 2.5 Transportation 3.7

 Grooming 2.3 Shopping 2.6

 Doing Laundry at Home 1.3 Exercising 2.1

 Changing Clothes 1.1 Visiting Family 1.5

 Meditating 0.6 Volunteer Work 1.4

 Working on a Hobby 0.2 School/School Work 1.3

 Paying Bills with computer 0.3 Therapeutic Activities 0.8

 Shopping Online 0.2 Movie, Theater 0.8

 Gardening 0.1 Religious 0.7

 Total 17.6 Social Activity 0.6

Beach/park 0.3

Doing Laundry Away 0.2

Total 24.2
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