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Abstract: Background: Given the aging of the overall U.S. population, the resulting changes in
healthcare needs especially among veterans, and the high prevalence of traumatic brain injury (TBI)
among older adults, additional research is needed on community participation after TBI in older
veterans. The current study examined predictors of community participation trajectories over the
5 years after TBI in veterans who were 55 years of age or older upon injury. Method: This study
included data from 185 participants in the U.S. Department of Veterans Affairs TBI Model System
national study who had sustained a TBI at age 55 or older and had completed at least one of each
Participation Assessment with Recombined Tools-Objective (PART-O) subscale scores at one or more
follow-up time points (1, 2, and 5 years post-TBI). Results: PART-O Productivity, Social, and Out and
About scores remained constant over time. Lower PART-O Productivity trajectories were seen among
participants who were unemployed at the time of injury (p = 0.023). Lower PART-O Social trajectories
were seen among participants who had a lower education level (p = 0.021), were unmarried at injury
(p < 0.001), and had private insurance coverage (p < 0.033). Conclusion: These findings add to the
growing body of literature on TBI and community participation by focusing on an older adult veteran
population. There is an urgency to understand the needs of this group, many of whom are aging
with service-connected disabilities including TBI. Veterans with characteristics identified herein as
being associated with lower community participation trajectories would be prime candidates for
interventions that aim to increase community and social engagement after later-life TBI.
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1. Introduction

The older population in the United States (U.S.) is rapidly growing; the number of
Americans aged 65 and over reached 55.8 million or 16.8% of the population in 2020 [1].
This group is projected to nearly double from 56 million in 2020 to 94.7 million by 2060, by
which point they will comprise 23% of the U.S. population [2]. This increase is partially
driven by the aging of the baby boomer generation, which has accelerated since 2011, when
the first baby boomers turned 65 years old [1]. Rising life expectancy at older ages also
contributes to the growth of the aging population. Average life expectancy at birth increased
from 73.7 to 78.7 between 1980 and 2018 [3]. In 2021, there were approximately 9 million
veterans enrolled in the Department of Veterans Affairs (VA) health system, with adults
aged 65 years and older constituting almost half of the veteran enrollee population [4]. The
VA is anticipating an increasing aging population with service-connected disabilities and
long-term care needs [5]. Compared to the general population, the aging veteran population
has a higher prevalence of multiple health conditions and disabilities, necessitating more
complex care provided through the VA system [6-8]. From 2017 through 2037, spending for
long-term care is projected to increase from 64% to 79%, and spending for care provision
associated with service-connected disabilities is projected to increase 156% from USD
4.4 billion to USD 11.3 billion [5].

Traumatic brain injury (TBI) is common in older adults, who experience higher rates
of mortality, morbidity, and hospitalizations from TBI [9-11]. Between 2002 and 2017,
the rate of emergency department visits for TBI increased by 78% among adults aged
65 years and older [12]. The rate of TBI-related trauma admissions exceeded population
growth among older adults aged 75 and over between 2007 and 2010 [13]. In 2019, more
than 40% of TBI-related deaths occurred among adults aged 65 and older [14]. Older
adults are more vulnerable to the effects of TBI and tend to have poorer post-TBI outcomes
compared to younger adults [15-19]. TBI in older adults is associated with prolonged
recovery [20,21] and significant functional impairment and disability [17,22-24]. Risk
factors for TBI in older adults include reduced physiologic reserve related to aging [25],
polypharmacy [26], and pre-existing conditions such as stroke, depression, and activity
of daily living impairment [27]. Older adults with TBI tend to experience less favorable
rehabilitation outcomes compared to younger adults with similar injury severity [28-30].
Neurobehavioral symptoms [31,32] and worsened cognitive functioning are prevalent
among older adults after TBI [31,33-39]. Older adults are also at an increased risk for
psychological disorders after TBI [39] such as depression [40—43] and anxiety [44-46].
Poor psychosocial functioning has been associated with poor recovery from TBI in older
adults [47].

Multi-domain functional impairments commonly observed after TBI in older adults
can individually and additively impact community participation, which is an outcome of
central importance to people living with TBI and their families [48]. In the International
Classification of Functioning and Disability (ICF) framework, participation is defined as
“involvement in a life situation” [49] (p. 127), which takes place across the social domains of
domestic life, interpersonal interactions and relationships, major life areas, and community,
social, and civil life [49]. TBI not only adversely affects social relationships [50], but it
also restricts participation in social activities, resulting in reduced quality of life [51-53].
Older age at the time of injury was a predictor of decreased levels of participation and
progressively declining frequency of participation over the first 5 years following TBI [54].
In one study, adults aged 65 and over reported the lowest frequency of participation in the
areas of productivity and social relations [55].

Given the aging of the overall U.S. population [1], the high prevalence of TBI among
older adults [14], and older veterans’ more complex care needs [6], additional research
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is needed focusing on community participation after TBI in older veterans. As such, the
objective of the current study was to examine the predictors of community participation
trajectories over the 5 years after TBI in veterans who were 55 years of age or older upon
injury. Because this was an exploratory study, there were no specific hypotheses about
which predictors would emerge as most significant.

2. Method
2.1. Procedure and Participants

Secondary analyses were conducted with data from the VA TBI Model Systems
(TBIMS) study [56], which collects longitudinal data about veterans admitted to one of
the five VA polytrauma rehabilitation centers (PRCs) for inpatient rehabilitation post-TBI.
This study is one of the largest longitudinal studies of veterans with TBI in the world and
therefore is uniquely equipped to shed light on the possibly unique recovery trajectories
of older veterans. The five PRCs are located in different regions of the U.S., resulting in a
strong geographic representation of the sample. Data are collected over the span of many
years with a standardized interview protocol, therefore increasing the generalizability of
findings to veterans from different military service eras. Data were collected through a
combination of in-person interviews, electronic and mailed interviews, and phone inter-
views. Institutional Review Board approval was obtained for study design and procedures
from each of the PRCs.

Inclusion criteria for the VA TBIMS database are: (a) TBI diagnosis (i.e., mild, com-
plicated mild, or moderate-to-severe) and associated admission to a PRC rehabilitation
program, (b) 16 years of age or older at injury, and (c) informed consent by patient or a
legally authorized representative. The present study had two specific exclusion criteria:
(a) TBI sustained before age 55, and (b) not having at least one of each of the three Par-
ticipation Assessment with Recombined Tools-Objective (PART-O) [57] subscales at one
or more follow-up time points (data were collected at 1, 2, and 5 years post-TBI). In the
current sample, 185 older veterans met these inclusion criteria. See Table 1 for participant
demographic and injury-related data.

Table 1. Sample characteristics.

Characteristics (N =185)
Age, M (SD) 64.23 (6.79)
Sex, 1 (%)

Male 177 (95.7)

Female 8 (4.3)
Race/Ethnicity, n (%)

White 137 (74.1)

Black 19 (10.3)

Hispanic 14 (7.6)

Asian 1(0.5)

American Indian 3(1.6)

Multiracial /Multiethnic 5(2.7)

Missing 6(3.2)
Education, M (SD) 13.40 (2.73)
Marital Status 7 (%)

Married 99 (53.5)

Unmarried 86 (46.5)
Insurance, 1 (%)

Private 36 (19.5)

Other 116 (62.7)

Missing 33 (17.8)
Employment at Injury, n (%)

Competitively Employed 73 (39.5)

Not Competitively Employed 112 (60.5)
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Table 1. Cont.

Characteristics (N =185)
Problematic Substance Use, 1 (%) 70 (37.8)
Pre-TBI Health, n (%)
Limitations to Learning 27 (14.6)
Limitations to Dressing 8 (4.3)
Limitations to Working 31 (16.8)
Limitations to Going Out of the Home 10 (5.4)
Pre-TBI Mental Health Treatment, 1 (%) 93 (50.3)
Days in Posttraumatic Amnesia, M (SD) 43.58 (77.19)
Deployment to a Combat Zone, 1 (%) 85 (49.5)
Cause of TBI, n (%)
Motor Vehicle 29 (15.7)
Motorcycle 45 (24.3)
Bicycle 12 (6.5)
All-Terrain Vehicle/Cycle (ATV/ATC) 4(2.2)
Gunshot Wound 1(0.5)
Assaults with Blunt Instrument 7 (3.8)
Other Violence 7 (3.8)
Fall 66 (35.7)
Hit by Falling /Flying Object 4(22)
Pedestrian 8 (4.3)
Other/Unknown 2 (1.0

2.2. Measures
2.2.1. Sociodemographic Characteristics

Age (in years) and sex (reported as male or female) were recorded at the time of injury.
Race/ethnicity was dichotomized as White vs. Other due to the low representation of non-
White participants in the dataset. Years of education was recorded as a continuous variable.
Participants were considered married if they reported being married at the time of injury.
Insurance was categorized as either private (including Tri-Care, worker’s compensation,
and medical through auto insurance) or other (including Medicare, self or private pay, state
or county, and VA, among others). Employment status was recorded for the month before
injury, and participants were considered employed at injury if they were competitively
employed; they were considered not competitively employed if they were a student,
unemployed, caregiver, volunteer, or any other category. Pre-injury substance use history
was dichotomized into categories including those who did and did not report a history
of pre-injury substance use disorder. Potential pre-injury restrictions on activities were
assessed by questions (yes/no) about the difficulties related to thinking skills, activities
of daily living, independence outside the home, and working. Pre-injury participation in
mental health services was also assessed (yes/no).

2.2.2. Injury Characteristics

Injury severity was characterized by duration (in days) of posttraumatic amnesia
(PTA). Emergence from PTA was based on documented evidence provided in the acute care
medical record or tracked prospectively through standardized measures upon admission to
inpatient rehabilitation. PTA duration informed injury severity groupings defined as mild
(0-1 days), moderate (2-7 days), and severe (8+ days). Participants with missing PTA were
still included in the current study based on the approaches to handling missing data noted
below. Combat status was dichotomized as yes/no regarding whether the participants had
been deployed in combat zone at any point. Participants were categorized into those with
a violent cause of injury and those without a violent cause of injury.

2.2.3. Participation Assessment with Recombined Tools-Objective (PART-O)

Community participation across the 5 years after TBI was measured using the PART-
0 [58,59], a 17-item self-report or proxy-report measure of post-TBI community engagement
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through three domains: (a) Productivity, which accounts for time spent working, attending
school, or managing household tasks; (b) Social Relationships, reflecting time spent with
family, friends, offering emotional support, and online interactions; and (c) Being Out and
About in One’s Community, referred to as time spent outside the home engaging in leisure,
shopping, or other activities. Domain scores range from 0 to 5, where higher scores indicate
greater levels of community participation.

2.3. Data Analyses

All analyses were conducted using IBM SPSS Statistics version 27 (IBM, Armonk,
NY, USA). Since many participants were missing data over the 5-year follow-up period,
Little’s missing completely at random (MCAR) test was performed. Full information
maximum likelihood (FIML) estimation was used to account for missing values, allowing
retention of all participants meeting inclusion criteria. Dichotomous variables were given a
reference point of 0, and continuous variables were centered around their means to reduce
multicollinearity.

To examine trajectories of the PART-O subscales across the 5 years after TBI, several
series of hierarchical linear models (HLMs) were run, one series for each of the three
outcome variables. For each series, an unconditional growth model was run first with
the successive addition of time? to determine whether linear or quadratic models best
depicted PART-O movement over time. Then -2 log-likelihoods (-2LLs) were calculated and
compared for each model, with a drop of 3.84 chi-squared points reflecting a statistically
significant improvement over the previous model.

HLM was then used to examine baseline predictors of PART-O subscale trajectories
among older veterans across 1, 2, and 5 years after TBI. Predictors were entered simultane-
ously as fixed effects after being centered or given a reference point of 0, along with time
(and with time? as applicable). Each HLM determined whether linear outcome trajectories
across years 1, 2, and 5 after TBI were predicted by baseline sociodemographic and injury
severity characteristics of time; age; sex; race/ethnicity; education level; marital status;
insurance type; employment status at time of injury; history of substance use disorder;
pre-TBI functional limitations in cognitive abilities, activities of daily living, working, or
independence outside of the home; history of mental health treatment; days in posttrau-
matic amnesia; deployment in a combat zone; and violent cause of injury. To test potential
differential effects of the predictors over time (e.g., differences in slope as a function of the
predictor), follow-up HLMs included each of the previously significant predictors from the
first full model, time (and with time? as applicable), and the interaction terms between time
terms and the previously significant predictor. To avoid biasing figures by only graphing
the outcome scores of participants with data present, the expectation-maximization algo-
rithm was used to impute missing values that then were used to calculate overall means to
be presented in the figures. For parsimony, only statistically significant main or interaction
effects were graphed.

3. Results
3.1. Little’s MCAR Tests

Little’s MCAR test was statistically significant, x (69) = 95.03, p = 0.021, suggesting
that the three PART-O subscales were not MCAR. FIML was used to account for missing
data in the trajectory analyses. For the degree of missingness of the three PART-O subscales
at follow-up time points, see Table 2. Missingness at follow-ups occurred for a variety of
reasons, including loss-to-follow-up, death, a participant not having yet entered a follow-up
data collection window, and study withdrawal.
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Table 2. Percentage of data present at each follow-up time point.

Data Present % Year 1 Year 2 Year 5
PART-O Productivity 73.5 70.8 39.5
PART-O Social 71.4 70.3 40.0
PART-O Out and About 74.6 71.4 40.0

3.2. PART-O Productivity

The -2LL of the initial model with linear time was 625.90, and the -2LL of the model
with the addition of quadratic time was 625.15. The successive addition of a time product
term did not result in a -2LL decrease of more than 3.84 chi-square points from the previous
models, which suggested that linear (straight line) movement of PART-O Productivity
trajectories was the best fit for the data.

In the main HLM, PART-O Productivity scores remained constant over time. The
unstandardized b-weights and p-values for this HLM appear in Table 3. Lower PART-
O Productivity trajectories (i.e., lower scores over time) were seen among participants
who were unemployed at the time of injury (p = 0.023; Figure 1). No other predictors
were statistically significant. A follow-up HLM examined whether linear trajectories of
PART-O Productivity could be predicted by employment at injury and its interaction with
time (Table 4). This time*employed at injury interaction was not statistically significant,
suggesting that the slopes of the PART-O Productivity trajectory were similar for those who
were both employed and unemployed at injury.

e Jnemployed

e mployed

1YR 2YR 5YR
Figure 1. Main effect of pre-injury employment on productivity trajectories.

Table 3. Fixed effects.

PART-O Productivity PART-O Social PART-O out and about
Characteristics b-Weight p-Value b-Weight p-Value b-Weight p-Value
Intercept 0.74 0.203 10.06 0.113 0.99 0.100
Time —0.02 0.413 —0.05 0.097 —0.05 0.080
Age 0.00 0.956 —0.04 0.029 —0.02 0.271
Sex (1 = male, 0 = female) —0.41 0.280 —-0.17 0.697 —0.05 0.900
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Table 3. Cont.

PART-O Productivity PART-O Social PART-O out and about
Characteristics b-Weight p-Value b-Weight p-Value b-Weight p-Value
Race/Ethnicity 0.08 0.696 0.03 0.887 —0.20 0.342
Education 0.02 0.559 0.08 0.021 0.05 0.079
Marital Status —0.07 0.652 1.14 <0.001 0.00 0.978
Insurance Status —0.09 0.615 —043 0.033 —0.19 0.297
Problematic Substance Use 0.09 0.552 —0.26 0.121 —0.24 0.112
Pre-TBI Health Limitations
Learning —0.43 0.073 0.19 0.490 —0.14 0.554
Dressing 0.22 0.520 0.37 0.341 0.08 0.823
Going Out of the Home —0.16 0.670 —0.25 0.567 —0.63 0.109
Working 0.06 0.797 —0.21 0.418 0.05 0.833
Pre-TBI Mental Health Treatment 0.27 0.106 0.00 0.993 0.16 0.348
Days in Post Traumatic Amnesia -0.15 0.079 —0.13 0.186 —0.11 0.218
Deployment to a Combat Zone 0.17 0.275 —0.04 0.820 0.08 0.606
Employment at Injury 0.43 0.023 —0.04 0.859 —0.04 0.826
Violent Cause of Injury 0.24 0.474 0.13 0.726 0.07 0.837

Table 4. Interactions in significant predictors over time.

Interaction Effects b-Weight p-Value
PART-O Productivity

Time * Employed at Time of Injury 0.16 0.624
Part-O Social

Time * Age —0.00 0.383
Time * Education 0.01 0.093
Time * Marital Status —0.04 0.270
Time * Private Insurance vs. Other 0.09 0.112
PART-O Out and About

Time * Education Level 0.00 0.535

3.3. PART-O Social

The -2LL of the initial model with linear time was 813.59, and the -2LL of the model
with the addition of quadratic time was 812.94. The successive addition of a time product
term did not result in a -2LL decrease of more than 3.84 chi-square points from the previous
models, which suggested that linear (straight line) movement of PART-O Social trajectories
was the best fit for the data.

In the main HLM, PART-O Social scores remained constant over time. The unstan-
dardized b-weights and p-values for this HLM appear in Table 3. Lower PART-O Social
trajectories were seen among participants who had a lower education level (p = 0.021;
Figure 2), were unmarried at injury (p < 0.001; Figure 3), and among those who had pri-
vate insurance coverage (p < 0.033; Figure 4). The b-weight for age was negative and its
corresponding p-value barely achieved statistical significance, initially suggesting that
individuals who were older at the time of injury had lower PART-O Social trajectories.
When this effect was graphed, the opposite trend emerged such that younger individuals
had slightly higher social trajectories, with the main difference only at 1 year. This reversal
of findings suggests that this just-significant effect may have been due to low-to-moderate
multicollinearity among the predictors and therefore was a statistical suppressor effect
devoid of substantive interpretation [60], and/or a function of the necessary different
methods for handling missing data in the analysis (FIML) vs. in graphing (expectation
maximization); either way, this effect will not be interpreted further. Follow-up HLMs
examined whether linear trajectories of PART-O Social could be predicted by the previously
significant predictors and their interactions with time (Table 4). None of these interaction
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Figure 2. Main effect of education on PART-O Social trajectories.

Figure 3. Main effect of marital status on PART-O Social trajectories.

terms were statistically significant, suggesting that the slopes of PART-O Social trajectories
were similar based on these demographic and injury characteristics.

School

School +

e Jnmarried

e \arried
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Figure 4. Main effect of type of insurance on PART-O Social trajectories.

3.4. PART-O Out and About

The -2LL of the initial model with linear time was 700.49, and the -2LL of the model
with the addition of quadratic time was 699.33. The successive addition of a time product
term did not result in a -2LL decrease of more than 3.84 chi-square points from the previous
models, which suggested that linear (straight line) movement of PART-O Out and About
trajectories was the best fit for the data.

In the main HLM, PART-O Out and About scores remained constant over time. The
unstandardized b-weights and p-values for this HLM appear in Table 3. There were no
statistically significant fixed effects in the model.

4. Discussion

This study examined whether demographic, pre-injury, and injury characteristics
among older (55+ years) veterans with TBI predicted community participation trajectories
from 1 to 5 years after TBI in three community participation domains (productivity, social
relationship, and being out and about in one’s community). PART-O Productivity, Social,
and Out and About scores remained constant over time. Lower PART-O Productivity
trajectories emerged among participants who had been unemployed at the time of injury.
Lower PART-O Social trajectories emerged among participants who had a lower education
level, had been unmarried at injury, and had private insurance coverage.

These findings are important in the context of the previous literature, which has shown
that older age at the time of injury was a predictor of lower levels of participation and
declining trajectories of participation after TBI [54]. However, in the current study of
veterans who sustained a TBI over age 55, age at injury was not a significant predictor
of community participation trajectories; this may suggest that previously documented
age effects primarily emerge when comparing younger adults to older adults. Indeed,
in studies examining participation across the lifespan, older adults have had the lowest
participation frequency [55,61]. In the current study, the constant levels over time of
community participation in all three domains contrasts somewhat with these previous
studies but is likely due to the relatively younger classification of older adults in the current
study (age 55+) as well as the shorter follow-up span of data collection across years 1-5.
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When examining predictors, the finding that participation in the Productivity domain
was lower for those who had been unemployed at the time of injury may be in part due to
hours spent working being a component of the PART-O Productivity subscale. Older adults
are more likely to experience changes in their employment after TBI [23], and the ability
to return to work is an important factor in maintaining community participation, with
employment pre-injury being a strong predictor of employment post-injury [62]. Previous
studies have found a positive relationship between pre-injury employment and produc-
tivity but with older individuals having less productivity over time [63,64]. Individuals
who are injured at an older age are more likely to retire than stay in the workforce [63].
Further, previous research has shown that individuals who are unemployed at the time
of TBI are extremely unlikely to become employed at years 1, 2, or 5 after injury and only
approximately 30% likely to be employed at 10 years after TBI [65]. This suggests that an
underlying mechanism for this association in the current study is that unemployed older
adults who sustain a TBI may have very little focus on rehabilitation of productive activity,
favoring instead on maintenance approaches rather than rigorous vocational rehabilitation.
Therefore, in addition to considering retirement options, rehabilitation providers should
promote vocational opportunities that allow older veterans to return to work and increase
community participation. Providers might also consider other factors that reduce moti-
vation for older veterans to engage in productive community participation, such as the
confluence of internalized ableism and internalized ageism. If older veterans with TBI are
in fact unable to work, VA providers can help veterans explore whether they are eligible
for disability benefits if they can prove their injury was service-connected, especially given
the VA’s close attention paid to the residual effects of TBI [66].

The finding that higher trajectories were observed in the Social domain for those
who had been married at injury may similarly be partially attributable to marital status
factoring into the PART-O Social score, but it is also in line with the previous literature
finding that living with others is linked to higher participation [54]. Older adults who are
married at injury may have added social opportunities created by their spouse and their
spouse’s social network vs. an older adult who sustains a TBI and is unmarried. Conversely,
married people may socialize less outside the dyad than their unmarried counterparts,
so it is unclear whether this finding is due to romantic partnership being a component
of how social participation is conceptualized in the PART-O. Regardless of injury, older
adults are more likely to have reduced social participation and spend more time at home
than younger adults [67], and being married may provide older adults with more constant
and increased social support and opportunities for social engagement than those who are
unmarried, allowing them to maintain a higher level of social participation.

Lower levels of social participation were also observed for those with lower educa-
tional attainment. This may reflect broader patterns of inequality due to socioeconomic
status that reduce the ability of older adults to participate in their community [68]. Lower
educational attainment may lead to reduced income, thereby limiting social engagement in
activities that cost money or that are dependent on reliable private transportation. Lower
levels of participation in the Social domain were also observed for older adults with private
insurance. This is an unexpected finding given that those with private insurance are more
likely to be discharged to rehabilitation, and thus have access to more specialized rehabili-
tation opportunities aimed at increasing participation [69,70]. This finding is particularly
important because older adults are less likely to be referred to neurorehabilitation, regard-
less of insurance status [71]. However, the finding may reflect the sense of camaraderie and
identity that many veterans experience when receiving care in the VA Health Care System
(coded as “other” and therefore not “private” insurance in the current study) and being
able to interact with other veterans. Rehabilitation professions can focus on improving
older veterans’ community participation via their social relationships and engagement
outside the home. Many older veterans enjoy socialization with other veterans due to their
unique culture and experiences. The emergence of veteran self-help communities has been
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shown to increase community engagement and promote overall well-being [72]. Similar
approaches can be adapted for older veterans with TBL

Limitations and Future Directions

The current study had several limitations that reflect opportunities for future research.
Although the PART-O is a validated measure of participation after TBI, it may not com-
prehensively capture participatory life activities in older veterans with TBI. For example,
the measure considers only participation level (i.e., frequency of an activity) and even
if frequency is maintained consistently, there could have been important changes in the
quality or personal meaningfulness of participation (i.e., satisfaction the person derives
from participating) [73]. Some research suggests that for older adults in particular, satis-
faction with participation may be a more useful indicator than frequency [55,74,75]. Thus,
multidimensional approaches to characterizing older veterans’ participation after TBI may
be important in future studies [74]. Some of the current study’s predictor variables were
relatively coarse indicators of health-related factors (e.g., pre-injury mental health treat-
ment as a reflection of mental health history) and may not have been sensitive enough to
capture differences in community participation levels. And while we did find an effect of
employment at injury on productivity, it is unknown whether certain types of competitive
employment confer more advantages than others. Approximately three-quarters of the
veterans in the current sample identified as White, with several other groups represented
in the remainder, precluding an ability to examine nuanced racial/ethnic differences in
participation. Because cultural and environmental factors can influence participation pat-
terns, studies with more diverse older veteran samples are warranted [76]. Relatedly, the
current sample was limited to older veterans receiving care at VA polytrauma rehabilitation
centers. The sampling approach may impact variables such as type of insurance, cause of
TBI, and employment at the time of injury. Future research may utilize purposive sampling
to ensure equal distribution among the variables of interest. Finally, the study’s statistical
methods for handling missing longitudinal data (FIML) are generally seen as the most
state-of-the-art modern approach for minimizing bias in parameter estimates. Despite
nearly three-quarters of participants having data at 1 or 2 years after injury, slightly less
than half of participants had data at 5 years after injury. This could have been for a variety
of reasons (e.g., death, loss to follow up, drop out, or a participant simply not coming up
yet on their 5-year data collection window), so some small degree of bias could still have
been introduced into the analyses due to differential attrition. Findings should therefore
be interpreted with an appropriate degree of caution. Attrition is difficult to avoid in
complex populations such as older adults with TBI, but larger sample sizes in future studies
that continue to employ FIML for handling missing data may be able to help mitigate
this problem.

5. Conclusions

The present study adds to the growing body of literature on TBI and community
participation by focusing on an older adult veteran population. There is an urgency to
understand the needs of this group, particularly as post-9/11 veterans, many of whom are
living with service-connected disabilities including TBI, age into older adulthood. This
study found that being currently unemployed, and other personal characteristics like
lower education, being unmarried, and having private insurance are related to reduced
participation among older veterans living with TBIL. Veterans with these characteristics
would be prime candidates for interventions that aim to increase community and social
engagement after TBI. Interventions may include support groups for this specific population
administered by VA PRCs, connecting with community stakeholders to increase outreach to
older veterans not connected to the wider veteran community, and providing transportation
for older veterans to participate in community events. Future research may examine what
modes of community and social engagement are perceived as fulfilling by older veterans,
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barriers to community and social engagement for older veterans, and how community and
social engagement impacts other health indicators in older veterans with TBIL
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