
Affective State and Community Integration after Traumatic Brain 
Injury

Shannon B. Juengst, PhD, CRC1,2, Patricia M. Arenth, PhD2, Ketki D. Raina, PhD, OTR/L1, 
Michael McCue, PhD, CRC3, and Elizabeth R. Skidmore, PhD, OTR/L1,2

1 Department of Occupational Therapy, School of Health and Rehabilitation Science, University of 
Pittsburgh, Pittsburgh, Pennsylvania

2 Department of Physical Medicine and Rehabilitation, University of Pittsburgh Medical Center, 
Pittsburgh, Pittsburgh, Pennsylvania

3Rehabiltiation Science and Technology, School of Health and Rehabilitation Science, University 
of Pittsburgh, Pittsburgh, Pennsylvania

Abstract

Previous studies investigating the relationship between affective state and community integration 

have focused primarily on the influence of depression and anxiety. Additionally, they have 

focused on frequency of participation in various activities, failing to address an individual's 

subjective satisfaction with participation. The purpose of this study was to examine how affective 

state, contributes to frequency of participation and satisfaction with participation after TBI among 

participants with and without a current major depressive episode. Sixty-four community-dwelling 

participants with a history of complicated mild to severe TBI participated in this cross-sectional 

cohort study. High positive affect contributed significantly to frequency of participation (β=.401, 

p=.001), and both high positive affect and low negative affect significantly contributed to better 

satisfaction with participation (F2,61=13.63, p<.001). Further investigation to assess the direction 

of these relationships may better inform effective targets for intervention. These findings highlight 

the importance of assessing affective state after TBI and incorporating a subjective measure of 

participation when considering community integration outcomes.
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INTRODUCTION

Individuals with traumatic brain injuries (TBI) often experience poor community 

integration, including decreased participation, social integration, and satisfaction with life, 
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even in the absence of significant physical and cognitive impairment1–3. Numerous studies 

have reported the relationship between depression, anxiety, or psychosocial distress and 

poor psychosocial and community integration outcomes after TBI4–11. Additionally, 

community integration is directly associated with self-esteem and coping12,13. Both positive 

and negative affect have been considered as important components of subjective well-

being14 and have been found to contribute to quality of life15 after TBI. Combined, this prior 

evidence highlights the importance of considering both positive and negative affect when 

assessing long-term outcomes after TBI.

Affect refers to emotional reactions to specific experiences16. Negative affect includes 

irritability, fear, and distress, and poor negative affect may manifest in depression or 

anxiety. Positive affect includes interest, energy, and pride, and poor positive affect may 

manifest in depression, low self-esteem, or poor coping. While poor (low positive, high 

negative) affect is a component of depressive disorders, evidence suggests that it may persist 

even when depressive disorders are treated and in current remission17. Therefore, while 

overlapping with clinical mood disorders, like depression, poor affect is a distinct construct 

that may contribute independently to community integration after TBI.

Previous studies investigating the relationship between affective state and community 

integration have focused primarily on depression or anxiety. However, high negative affect 

(e.g. feelings of nervousness, guilt, fear, irritability) may be present after TBI, even in the 

absence of these clinical syndromes17. Low positive affect may also represent early 

depressive symptoms, prior to the development to a clinical syndrome, as low positive affect 

is the hallmark symptom of depression18. Additionally, community integration after TBI has 

traditionally been measured through objective outcomes, such as return to work19,20. More 

recent research strongly suggests that measuring the individual's perspective of community 

integration19–23, by assessing satisfaction with participation in household, family, 

community, and societal activities. Thus, by examining both the objective (frequency) and 

subjective (satisfaction) perspectives, we gain a more holistic understanding of the 

relationships between affective state and community integration after TBI.

The purpose of this study was to assess the relationship between affective state, 

incorporating both positive affect and negative affect and community integration, measured 

by the frequency of participation in household, social, and productive activities, and 

satisfaction with this participation. We hypothesized that positive affect would be 

significantly positively associated with frequency of participation and satisfaction with 

participation and that negative affect would be significantly negatively associated with 

satisfaction with participation (but not frequency of participation). A clearer understanding 

of these relationships may inform clinical practice and provide meaningful and effective 

targets for client-centered and personalized interventions.

METHODS

This was a cross-sectional cohort study of adults with a history of complicated mild to 

severe traumatic brain injury (TBI). Sixty-five participants provided written informed 
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consent and completed interviews and assessments to describe the sample and to measure 

community integration and positive and negative affect.

Participants

Individuals were recruited through existing collaborations with previous research studies, 

through a University Medical Center Research Registry, and through local agencies and 

support groups for individuals with TBI. All research procedures were approved by a 

University Institutional Review Board.

Individuals were included if they demonstrated evidence of a complicated mild to severe 

traumatic brain injury (Glasgow Coma Scale score of 3-12 or >13 with positive 

neuroradiologic findings or admission to inpatient rehabilitation or specialized rehabilitative 

services (TBI Day Program)) sustained longer than 6 months ago, were 18 years old or 

older, and lived in a private or group residential setting. Individuals were excluded if they 

had a history of any other condition resulting in progressive cognitive decline (e.g. 

dementia), current active psychotic or bipolar disorder, or were currently involved in injury-

related litigation.

Measures

Descriptive Measures—We collected demographic and injury-related data to describe 

the sample, through interviews with participants and their family members and medical 

record review. Depression status was assessed with the Primary Care Evaluation of Mental 

Disorders (PRIME-MD) depression module24, which includes the same nine items as Patient 

Health Questionnaire-9, a tool which has been validated in TBI25. Participants were 

categorized, based on previously established criteria after TBI11,25, into four groups: Current 

Major Depressive Episode, Current Minor Depression Episode, History but No Current 

Depressive Episode, and No History of Depressive Episode. We assessed self-awareness 

with the Self Regulation of Skills Interview (SRSI) Awareness subscale, to control for the 

potential contribution of impairments in self-awareness. The SRSI has been validated as a 

measure of self-awareness for individuals with TBI26. Finally, we measured cognition using 

a cognitive composite score calculated by taking an average of T-scores from the following 

neuropsychological tests: California Verbal Learning Test II total trials 1-5, Trail Making 

Test A time, Trail Making Test B time, Symbol Digit Modalities Test total, FAS and 

Animals total fluency, and Wisconsin Card Sorting Test perseverative errors. Higher T-

scores indicated better cognitive functioning. These tests are part of the neuropsychological 

battery validated by the TBI Model System Centers27, and they represent distinct domains of 

cognitive functioning commonly affected by TBI. Creation of a cognitive composite score as 

an single measure of cognition has been previously validated in TBI28–30.

Community Integration—Community Integration was measured using the Participation 

Assessment of Recombined Tools, Objective (PART-O; Frequency of Participation) and 

Satisfaction (PART-S; Satisfaction with Participation). The PART-O consists of 24 items 

that measure frequency of engagement in various activities of the household, family, 

community, and wider society. A total score is calculated measuring a person's level of 

participation. The PART-S addresses the subjective importance of 11 domains of 
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participation. Domains are rated first as low, medium, or high importance, and then level of 

satisfaction is rated on a 0-10 point scale for domains of medium or high importance. An 

average weighted satisfaction score is calculated based on these ratings. The PART-O is an 

established measure that has been validated and is being used as the gold standard 

participation measure in the TBI Model Systems31,32. The PART-S is included as a measure 

of subjective community integration, to capture the individual perspective with regard to 

participation33.

Positive Affect and Negative Affect—Affect was measured using the Positive and 

Negative Affect Schedule (PANAS), a valid and reliable measure of affect, which has been 

previously used in TBI14,15, that consists of two 10-item affect scales: Positive Affect and 

Negative Affect34. Each subscale includes 10 items rated on a five-point scale and yielding 

total scores for Positive Affect and for Negative Affect (ranges 10-50). Higher scores on the 

Positive Affect scale indicate high energy, concentration, and pleasurable engagement, 

whereas low scores indicate sadness and lethargy. Higher scores on the Negative Affect 

scale indicate high anger, disgust, guilt, fear, or nervousness, whereas low scores indicate 

calmness and serenity34.

Statistical Analyses

Statistical analyses were performed using SPSS20.0™ for Windows. We first examined 

descriptive statistics, including means and standard deviations for continuous variables and 

frequencies and percentiles for categorical variables. We then examined correlations among 

the variables of interest to determine what factors should be controlled for in the final 

regression models. Finally, we conducted consecutive linear regressions to determine the 

contribution of affective state (positive affect and negative affect) to community integration 

(frequency of participation and satisfaction with participation).

RESULTS

Recruitment

Of 115 individuals who initially responded to advertisement or were contacted to participate 

in the study, 71 were found to be eligible after initial telephone screening; 26 individuals 

were not interested in research, five did not meet injury severity criteria, 3 had passed away, 

2 were currently involved in litigation, and 8 were not eligible for other reasons. Seventy 

participants provided informed consent, of which 65 were found to be eligible and 

completed study assessments. Two individuals had untreated active psychotic symptoms and 

three did not meet the injury severity criterion. One participant failed to complete the 

PANAS. Therefore, 64 participants were included in the final analyses.

Descriptive Data

Descriptive data for this sample are presented in Table 1.

With regard to affective state, compared to a sample from the general population (n=1,003) 

who demonstrated average positive affect of 31.31 (7.65) and negative affect of 16 (5.9; 
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Crawford & Henry, 2004), the present sample had similar positive affect (M=32.67, 

SD=7.77) and slightly higher negative affect (M=18.80, SD=6.77).

Correlations

All correlations are presented in Table 2. Of note, frequency of participation was 

significantly correlated with positive affect (r=.372, p<.001), self-awareness (r=-.277, p=.

027), and cognition (r=.397, p=.001). Satisfaction with participation was significantly 

correlated with positive affect (r=.504, p<.001) and negative affect (r=−.391, p=.001). 

Frequency of participation and satisfaction with participation were significantly correlated 

with each other (r=.438, p<.001).

Regressions

Two separate consecutive linear regressions were conducted to examine the contribution of 

affective state (positive affect and negative affect) to community integration (frequency of 

participation and satisfaction with participation). Given that frequency of participation was 

also significantly correlated with self-awareness and cognition, these variables were 

controlled for in the final model. Satisfaction with participation was not significantly 

correlated with any other factor measured, but did differ by depression status (F2,62=6.70, 

p=.002); therefore, depression status was included as a potential covariate. The contributions 

of positive affect and negative affect to frequency of participation and to satisfaction with 

participation are summarized in Tables 3 and 4, respectively.

Overall, positive affect, negative affect, self-awareness, and cognition together explained 

28% of the variance in frequency of participation (F4,59=7.06, p<.001). Of this 28%, 

positive affect alone accounted for 16% of the variance in frequency of participation (F1,60 

Δ=13.97,p<.001), based on the change in the R2 value from a base model (data not shown) 

to Model 1 (see Table 3). Positive affect (standardized β=.401, p=.001) and cognition 

(standardized β=.367, p=.004) were the only significant independent predictors of frequency 

of participation, when controlling for all other factors. To further explore this relationship, 

the interaction between positive affect and cognition was assessed in Model 3 (see Table 3). 

Cognition was dichotomized into those with and without cognitive impairment, based on a 

cut-off of 1 standard deviation below the mean for the cognitive composite score. The 

interaction was found to be significant after controlling for self-awareness (β=.034, p=.034). 

The relationship between positive affect and frequency of participation was only present 

among those with no cognitive impairment (R2=0.24) and not among those with cognitive 

impairment (R2=.001).

Positive affect and negative affect explained 29% of the variance in satisfaction with 

participation (F2,61=13.63, p<.001), and both were significant independent predictors of 

satisfaction with participation (standardized β=.420, p<.001 and standardized β=−.249, p=.

031, respectively; see Table 4). Adding depression status to the model negated the statistical 

significant of negative affect (p=.129), and depression status was also not a statistically 

significant contributing factor (p=.144). However, this may be an effect of the sample size 

and should be validated in a larger sample. Positive affect remained a statistically significant 

contributor to satisfaction with participation (p=.002). Participants with a current major 
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depressive episode reported higher negative affect and lower positive affect than those with 

no history of depression, but the distribution of affect scores varied greatly in the group of 

participants with a history of depression with no current depressive episode (see Figure 1).

DISCUSSION

The purpose of this study was to examine the association between positive affect and 

negative affect and community integration, defined as frequency of participation in activities 

of the household, community, and wider society, and satisfaction with participation.

High positive affect was significantly associated with high frequency of participation, after 

controlling for negative affect, self-awareness, and cognition. High positive affect, as 

measured by the PANAS34, includes emotions such as interest, pride, alertness, and 

determination. Individuals experiencing these emotions may be more motivated to 

participate in activities and may push through barriers to participation. Conversely, it is 

possible that participating more frequently in activities may lead to increased positive affect. 

Given that cognition was also a significant predictor of frequency of participation, the 

interaction between positive affect and cognition was also explored. It was found that, even 

after controlling for self-awareness, the relationship between positive affect and frequency 

of participation was only present among those without cognitive impairment. This is an 

important consideration for future research and clinical practice related to participation. 

Again, the direction of the relationship between positive affect and frequency of 

participation could not be assessed, limited the ability to interpret the effects of cognitive 

impairment – whether having cognitive impairment prevented those with high positive affect 

from participating more or whether having cognitive impairment negated the effects of 

participation on positive affect. Additionally, the effect sizes were small; therefore, 

validation of this finding in future studies is necessary.

Negative affect was not an independent predictor of frequency of participation. This 

indicates that neither feelings of anger, nervousness, or guilt, nor feelings of calmness or 

serenity34 were associated with how frequently individuals participated in community-based 

activities. Previous literature suggests that frequency-based measures of community 

integration are associated with depression, anxiety, and poor psychosocial 

functioning.4–10,35The absence of an association between negative affect and frequency of 

participation in this study supports previous findings that negative affect represents a distinct 

construct from anxiety and depression17,18. Furthermore, individuals may be participating 

frequently in community-based activities, while still experiencing high levels of negative 

affect, or may be participating infrequently and experiencing low levels of negative affect. 

This highlights the need to include a subjective measure of community integration, as 

objective frequency-based measures do not adequately account for an individual's subjective 

experience.

Both positive affect and negative affect independently contributed to satisfaction with 

participation. As would be expected, high satisfaction was associated with an optimal 

affective state. Again, the direction of these relationships – whether higher positive affect 

and lower negative affect lead to high satisfaction or are a result of high satisfaction – needs 
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to be explored. Inclusion of depression status did not alter the effects of positive affect, but 

did wash out the effects of negative affect in the model. Furthermore, while individuals with 

a current major depressive episode generally report the poorest affect, there is significant 

overlap in the distribution of affect scores across all depression status groups. Given the 

sample size and the number of covariates in the model, these findings should be validated 

further prior to definitive interpretation. What is clear from these findings is that affective 

state is important to the subjective experience of community integration for individuals who 

have sustained a TBI.

How satisfied individuals are with their participation may be of greater importance to their 

overall affective state than how frequently they are participating in activities. As a result, 

satisfaction with participation should not only be assessed, but it also should be viewed as a 

viable – if not preferred – outcome measure for both rehabilitation research and practice. 

Satisfaction with participation is not only a more client-centered outcome, but given its 

association with affective state, may also be a more important outcome for preventing the 

development of depression, anxiety disorders, or poor health outcomes associated with these 

clinical syndromes.

Limitations

One limitation of the study was the assessment of affect at single time point. Affect – unlike 

psychiatric diagnoses – may fluctuate significantly from day to day, or even hour to hour. 

Multiple measurements of affect across a span of time may produce a more meaningful 

measure of affective traits of an individual. This is a possibility to be explored in future 

longitudinal studies. Given that this was a cross sectional study, no causal relationships 

could be determined. It remains unclear whether high positive affect leads to high frequency 

of participation, or whether high frequency of participation results in high positive affect. 

Future research should investigate the direction of the relationship between positive affect 

and frequency of participation. Additionally, potential confounding factors that may be 

related to community integration should be addressed and controlled for, such as fatigue35 

and self-efficacy36 Third, the construct of community integration is complex and difficult to 

measure. While a significant innovation of this study was its incorporation of a subjective 

perspective of community integration (satisfaction with participation), the measurement of 

this construct is still early in its development. Though currently undergoing validation, the 

PART-S has not yet demonstrated its level of validity and reliability as a measure of 

satisfaction with participation after TBI. While powered for the research questions of 

interest, the sample size in this study did not allow for complex modeling including 

numerous covariates, such as community resources, social and family functioning, and goal 

attainment to be considered. These factors have been previously found to influence affect 

and community integration14,37–41, and therefore should be explored before these results can 

be generalized across multiple groups and settings.

This project is particularly timely, due to the large number of community-dwelling 

individuals with TBI and the growing body of research about poor community integration 

outcomes even in the absence of significant physical or cognitive impairment. It provides a 

deeper understanding of factors that contribute to community integration by investigating 
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alternative explanations for poor outcomes, such as positive and negative affect. More 

importantly, these findings support the argument for including a broad conceptualization of 

community integration and the idea that contextual factors – both personal and 

environmental – are necessary to account for in community integration research.
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Significance

The prevalence of TBI continues to grow, with an ever-increasing number of individuals 

experiencing long-term negative consequences as a result. As the goals of rehabilitation 

and healthcare continue to shift towards community-based and client-centered 

interventions and services, understanding community integration from both an objective 

and subjective perspective becomes increasingly important. The findings of this study 

highlight the need to develop effective interventions to improve affective state and 

community integration after TBI and to evaluate effectiveness from both objective and 

subjective perspectives.
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Figure 1. 
Distribution of positive and negative affect across depressive statis groups
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Table 1

Descriptive data

n %

Gender (male) 51 78

Race (white) 62 97

Injury Severityξ

    Complicated Mild (GCS=13-15) 20 31.3

    Moderate (GCS=9-12) 13 20.3

    Severe (GCS < = 3) 31 48.4

Time Since Injury

    < 2 years 24 37.5

    2-5 years 11 17.2

    >5 years 29 45.3

Depression Status

    No History of Depression 21 32.8

    History of Depressive Episode 29 45.3

    Current Major/Minor Depressive Episode 14 21.9

Mean (SD) Range

Age (years) 46.14 (16.56) 18-86

Education (years) 14.67 (2.63) 10-20

Frequency of Participation (PART-O) 1.97 (0.51) 0.70-3.26

Satisfaction with Participation (PART-S) 11.38 (3.45) 1.22-17.55

Affective State (PANAS)

    Positive Affect 32.67 (7.77) 10-48

    Negative Affect* 18.80 (6.77) 10-35

Self Awareness (SRSI) Awareness Subscale* 7.56 (4.79) 0-20

Cognition (cognitive composite T-score) 44.73 (12.04) -9-60

*
Higher scores indicate poorer functioning

ξ
Based on Glasgow Coma Scale (GCS) score at time of injury †Median, inter-quartile range GCS=Glasgow Coma Scale; PART-O=Participation 

Assessment with Recombined Tools –Objective; PART-S=Participation Assessment with Recombined Tools -Subjective; PANAS=Positive and 
Negative Affect Schedule; SRSI=Self Regulation Skills Interview
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