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Unhealthy family functioning is strongly associated with warfighter brain health following traumatic brain injury in United States service members and veterans
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Objective: To examine the relationship between family functioning and health-related quality of life (HRQOL) outcomes following traumatic brain injury (TBI) in service members and veterans (SMVs).

Participants: Participants were 359 United States SMVs classified into three groups: non-injured controls (NIC, n = 62); uncomplicated mild TBI (MTBI; n = 189); and complicated mild, moderate, severe, and penetrating TBI (STBI; n = 108). Participants completed 10 HRQOL measures from the TBI-QOL and Neuro-QOL, and the Family Assessment Device-General Functioning subscale (FAD-GF) 2-or-more years post-injury. Using the FAD-GF, the NIC, MTBI, and STBI participants were divided into six subgroups: Group 1 = NIC Healthy Family Functioning (HFF) (n = 34); Group 2 = NIC Unhealthy Family Functioning (UnHFF) (n = 28); Group 3 = MTBI HFF (n = 88); Group 4 = MTBI UnHFF (n = 101); Group 5 = STBI HFF (n = 58); and Group 6 = STBI UnHFF (n = 50).

Results: Participants with UnHFF had a significant and meaningfully higher number of clinically elevated HRQOL scores compared to those with HFF in the MTBI (p < 0.001, 

η
p
2

=0.07) and STBI (p = 0.001, 

η
p
2

=0.10) groups, but not in the NIC group (p = 0.107, 

η
p
2

=0.04). There were no differences in the total number of clinically elevated HRQOL scores when comparing the MTBI and STBI HFF groups to controls (p = 0.074 to 0.841). The MTBI and STBI UnHFF groups had a significant and meaningfully higher number of clinically elevated HRQOL scores when compared to controls (p < 0.001 to p = 0.018; 

η
p
2

=0.07 to.14). The MTBI UnHFF group was 10 to 28 times more likely to have poor HRQOL outcome compared to controls. The STBI UnHFF group was 6 to 17 times more likely to have poor HRQOL outcome compared to controls.

Conclusion: UnHFF was strongly associated with poor long-term HRQOL. HFF was strongly associated with good long-term HRQOL outcome. Assessment and management of family distress may facilitate better TBI recovery and readiness in warfighters.
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Introduction

Military families face unique challenges such as frequent and lengthy periods of separation during deployment, and renegotiation of roles and relationships during reintegration. Reintegration can be more challenging when service members return with physical and mental health problems (1). Traumatic brain injury (TBI) is a common combat and noncombat injury in United States military personnel with over 80% classified as mild severity (2). Long-term complications are more likely following a moderate, severe, or penetrating TBI. A complicated mild TBI (MTBI) is often differentiated from an uncomplicated MTBI based on the presence of day-of-injury intracranial abnormality. Recovery following a complicated MTBI is thought to be to be similar to a moderate TBI, although the findings have been mixed (3–6). Neurobehavioral symptoms related to an uncomplicated MTBI should typically resolve within a few weeks and not newly develop, get worse, or be cyclical in the months or years post-injury. However, some service members and veterans (SMVs) report symptoms long after an uncomplicated MTBI, and fail to reach desirable fitness for duty and health-related quality of life (HRQOL) outcomes (7, 8). Physical and mental health conditions frequently co-occur, and may be associated with the TBI event itself or present pre-or post-injury (9, 10). Many SMVs have reported neurobehavioral and HRQOL symptoms up to 10 years following a TBI of any severity, which were largely accounted for by mental health symptoms, particularly posttraumatic stress (8, 11, 12).

TBI and mental health conditions are often referred to as invisible injuries, because their symptoms are more difficult to associate with a medical condition compared to injuries with conditions that are readily observable (e.g., bandages, limb loss, scars, prosthetic, wheelchair). Invisible injuries can complicate the family’s understanding of why the SMV is experiencing difficulty resuming daily activities and reestablishing emotional bonds (13). TBI and mental health conditions have been associated with higher levels of conflict and dysfunction in military families. In behavioral health treatment seeking SMVs, a majority reported some type of family problem (e.g., feeling like a guest in their home, children being afraid of them, disagreements over roles and responsibilities, marital discord, shouting/pushing/shoving) (14). SMVs with a diagnosis of depression or posttraumatic stress disorder (PTSD) were five times more likely to have family problems compared to SMVs without depression or PTSD. Emotional withdrawal, avoidance, and anxious symptoms were strongly associated with family problems. In treatment seeking SMVs at an outpatient clinic for SMVs with PTSD, TBI, and other mental health conditions, scores for family functioning were on average in the unhealthy range. Unhealthy family functioning has been related to lower parenting confidence and PTSD symptoms related to emotional numbing and avoidance (15, 16). Parents of military connected children (SMVs and co-parents) with higher levels of stress, depression, and anxiety and lower parenting confidence reported worse family functioning (17). Worse family functioning was reported by SMVs with a TBI compared to SMVs without TBI. Having an unclassified TBI severity in the medical records, a comorbid condition, combat experiences, and several sociodemographic characteristics (e.g., age, race, income) were related to worse family functioning, but not a moderate/severe TBI severity versus MTBI severity (18). Elsewhere, SMV neurobehavioral symptoms were associated with family functioning as reported by the SMV’s intimate partner, but not sociodemographic (age, sex, household income), TBI (TBI severity, years’ post-injury) comorbid diagnosis (PTSD, depression, pain, headaches), or military characteristics (military status, combat deployments, and combat exposure) (19).

Within the research literature there has been little consideration to the influence of family distress as a risk factor for chronic symptoms in SMVs with TBI. Worse neurobehavioral symptoms were reported by intimate partners of SMVs with TBI who reported higher levels of unhealthy family functioning and dissatisfaction in their couples relationship (19, 20). It is possible that when a service member recovers in an environment with high family conflict and dysfunction, their recovery will be compromised because conflict, disorganization, and poor affective and behavioral regulation and accommodations within their family may impede the care and support needed to recover and return to duty. Poor recovery following a TBI increases the probability that a warfighter may not return to the operational environment and may require medical separation, or may return with reduced cognitive-behavioral capabilities and degrade unit readiness (21).

The purpose of the current study was to examine the relationship between SMV-reported family functioning and HRQOL outcomes following a TBI of all severities and in non-injured controls. This study had three hypotheses. First, unhealthy family functioning would be associated with worse HRQOL outcomes following TBI and in the non-injured control group. Second, healthy family functioning would be associated with good long-term HRQOL outcome from TBI; i.e., TBI participants with healthy family functioning would report HRQOL outcomes that are similar to non-injured controls. Third, unhealthy family functioning would be associated with poor long-term HRQOL outcome from TBI; i.e., TBI participants with unhealthy family functioning would report worse HRQOL outcomes compared to non-injured controls.



Materials and methods


Participants

Participants were 359 United States SMVs prospectively enrolled in the 15-year longitudinal Natural History of TBI Study (NH Study).1 SMVs were recruited from outpatient clinics and inpatient wards from the Walter Reed National Military Medical Center (WRNMMC, 68.4%) and the Naval Medical Center San Diego (9.7%). Service members were approached in an appropriate location (e.g., waiting room). The remainder were recruited via community-based recruitment outreach (21.9%), such as a study investigator attending events held across the United States, nationally-based military organizations posting on social media, and displaying study flyers or business cards at military treatment facilities. Interested participants could volunteer to leave their contact details with a study investigator or initiate contact themselves via a study email/phone number. A study investigator would then follow up with the participant and obtain written consent.

Participants were classified into three groups: non-injured controls (NIC, n = 62); uncomplicated mild TBI (MTBI; n = 189); and complicated mild, moderate, severe, and penetrating TBI combined (STBI; n = 108). Participants were included in the MTBI group if they met the following criteria for uncomplicated mild TBI: (i) Glasgow Coma Scale (GCS) = 13–15, post-traumatic amnesia (PTA) < 24 h, Loss of Consciousness (LOC) < 30 min, and/or alteration of consciousness (AOC) present, and (ii) no trauma-related intracranial abnormality on CT or MRI. Participants were included in the STBI group if they met one of the following criteria for [a] complicated mild TBI: (i) GCS = 13–15, PTA < 24 h, LOC < 30 min, and/or AOC present, and (ii) trauma-related intracranial abnormality on CT or MRI; [b] moderate TBI: LOC 1–24 h, PTA 1–7 days, and ICA present or absent; [c] severe TBI: LOC > 24 h, PTA > 7 days, and ICA present or absent, or [d] penetrating TBI: a breach of the cranial vault and/or dura mater by an external object (e.g., bullet, shrapnel) and/or skull fragment (i.e., skull fracture). Participants were included in the NIC group if they had no history of an orthopedic and/or soft-tissue injury, and no history of TBI. General exclusion criteria included being less than 18 years of age, lack of proficiency in conversational English, and a history of significant neurological or psychiatric conditions unrelated to the injury event or deployment (e.g., Meningioma, Bipolar Disorder).

SMVs were selected from a larger sample of participants that had been enrolled in the NH Study between February 2022 and December 2023 if they (a) had scored below the recommended cutoff on a measure designed to evaluate symptom over-reporting [see Measures section], (b) they had been evaluated 2-or-more years’ post-injury [TBI group only], (c) had completed all measures with no missing items, and (d) they could be confidently classified into either the NIC, MTBI or STBI groups.

The protocol under which these data were collected was approved by the WRNMMC Institutional Review Board. This study was completed in accordance with the guidelines of the Declaration of Helsinki. The study was undertaken with the understanding and written consent of each participant.



TBI diagnosis and classification

Diagnosis and classification of TBI severity was based on a medical record review and comprehensive lifetime TBI history interview. The lifetime TBI history interview was completed by Masters-level clinical research personnel who were specifically trained by subject matter experts to evaluate the presence and severity of TBI. The TBI history interview consisted of the Ohio State University TBI identification method (22) and an extended semi-structured clinical interview designed to (a) extract more detailed information to estimate the presence/duration of LOC, PTA, AOC, and retrograde amnesia, and (b) gather military-specific information regarding injury circumstances (e.g., type of blast, protection worn). Final determination and classification of TBI severity was undertaken by consensus, giving consideration to all information, during case conferencing with subject matter experts trained in TBI diagnostic interviewing.



Measures


Family functioning

The Family Assessment Device-General Functioning (FAD-GF) (23) is a 12-item short form of the larger Family Assessment Device that is designed to assesses the structural, organizational, and transactional characteristics of families across six dimensions of family functioning including problem solving, communication, roles, affective responsiveness, affective involvement, and behavior control. The FAD-GF has been widely used in both research and clinical practice to screen and identify families experiencing problems, and assess change following treatment, including military families (16, 17, 19, 24, 25). The measure is part of the National Institute of Neurological Disorders and Stroke (NINDS) Common Data Elements (CDE) in TBI research (26), and recommended for use in research examining the relationship of family interactions and recovery trajectory following TBI (27). Scores across all response items were averaged with a possible range from 1.00 (healthy) to 4.00 (unhealthy). A cut-score greater than 2.00 was established by the developers to be used for categorical analyses and to satisfy both the theoretical and content perspectives of the measure. The cut-score was revalidated more recently in a community sample and family therapy treatment seeking sample (28). A score ≥2 was classified as Unhealthy Family Functioning (e.g., there are lots of bad feelings in our family) and a score <2 was classified as Healthy Family Functioning (e.g., in times of crisis we can turn to each other for support) (29). The FAD-GF was used to classify the MTBI, STBI, and NIC participants into six family functioning groups as described below.



Health-related quality of life

The Traumatic Brain Injury Quality of Life (TBI-QOL) measurement system was developed and validated specifically for individuals with TBI using advanced psychometrics and development technology following the Patient-Reported Outcomes Measurement Information System (PROMIS) development standards (30). The measure is part of the NINDS CDEs in TBI research (26). Short form measures from psychological (Anxiety, Depression, Anger, Emotional and Behavioral Dyscontrol), physical (Fatigue, Headaches, Pain Interference), Cognitive (Cognition-General Concerns), and social (Ability to Participate in Social Roles and Activities) HRQOL domains were completed. In addition, the Sleep Disturbance scale from the Quality of Life in Neurological Disorders scale (Neuro-QOL) was completed (31). The Neuro-QOL was developed for individuals with neurological disorders neurological conditions or disorders such as stroke, multiple sclerosis, amyotrophic lateral sclerosis, Parkinson’s disease, epilepsy, and muscular dystrophy. For all HRQOL scales, a total raw score for each scale was calculated and converted to a T-score (M = 50, SD = 10). Higher scores reflected worse functioning except for Cognition-General Concerns and Ability to Participate in Social Roles and Activities. In addition, scores on each HRQOL measure were classified as clinically elevated using a cut-score of greater than one standard deviation from the mean (e.g., Anxiety >60 T; Cognition-General Concerns <40 T). The total number of clinically elevated scores across the 10 HRQOL measures was calculated (max = 10). Note that the TBI-QOL uses a TBI population as the normative group. As such, interpretation of T-scores is relative to a sample of individuals with TBI which may have some limitations for use in a non-TBI sample. Nonetheless, the TBI-QOL is recommended for research purposes (32) where the inclusion of non-TBI controls is considered mandatory. Use of the TBI-QOL with TBI and non-TBI control samples has been used in previous research (11, 33, 34). In addition, the clinical utility and psychometric properties of the TBI-QOL have been established in a TBI and non-TBI population (35).



SMV symptom validity

The Validity-10 (36) is a symptom validity test (SVT) designed to detect symptom exaggeration when administering the Neurobehavioral Symptom Inventory (NSI) (37). Clinical validation studies have supported its use for this purpose (38, 39). The Validity-10 scale consists of 10 items from the NSI that are considered atypical and infrequently endorsed by individuals following TBI. A cutoff score of >22 was used to classify symptom exaggeration (i.e., SVT Fail) (36).



Covariate

Concurrent PTSD and TBI are very common in SMVs. Previous literature has demonstrated the strong association of PTSD with poor long-term neurobehavioral and HRQOL outcome following a TBI of all severities. PTSD has been found to be one of the most significant and influential factors related to TBI outcomes, even more than TBI severity itself (11). As such, PTSD was used as a covariate in the current study. The 17-item PTSD Checklist-Civilian version (PCLC) (40) evaluated self-reported PTSD symptoms per the DSM-IV-TR (41) and was used as a covariate in statistical analyses. A total score can be calculated by summing all of the items (range = 17–85). For the purposes of this study, an alternate total score (i.e., PCLC Subtotal) was calculated by summing items that are considered unique to PTSD (e.g., repeated disturbing dreams of a stressful event). PCLC items selected included symptoms related to the Intrusions (1–5), Avoidance (6, 7), and Hyperarousal (16, 17) clusters identified in a meta-analysis (42), and supported by the National Center for PTSD, U. S Department of Veterans Affairs (www.ptsd.va.gov/understand/related/tbi_ptsd.asp). Higher scores reflected more severe PTSD symptoms.




Family functioning group classification

For the purpose of this study, participants were categorized into six family functioning groups based on [a] their injury group (i.e., NIC, MTBI, STBI), and [b] Healthy Family Functioning (HFF) versus Unhealthy Family Functioning (UnHFF) classification on the FAD-GF. The resulting six groups were as follows: Group 1 = NIC HFF (n = 34); Group 2 = NIC UnHFF (n = 28); Group 3 = MTBI HFF (n = 88); Group 4 = MTBI UnHFF (n = 101); Group 5 = STBI HFF (n = 58); and Group 6 = STBI UnHFF (n = 50).

The breakdown of TBI severity in the STBI group, stratified by FAD-GF category, was as follows: (a) STBI HFF: complicated mild TBI (n = 18, 31.0%), moderate TBI (n = 15, 25.8%), severe TBI (n = 10, 17.2%), and penetrating TBI (n = 15, 25.9%); and (b) STBI UnHFF: complicated mild TBI (n = 11, 22.0%), moderate TBI (n = 11, 22.0%), severe TBI (n = 12, 24.0%), and penetrating TBI (n = 15, 32.0%).



Statistical analysis

Statistical analysis was undertaken using SPSS 27.0. Descriptive statistics and group comparisons across the six family functioning groups for select demographic and injury variables (i.e., age, education, gender, ethnicity, time since injury, and PTSD symptoms [i.e., PCLC Subtotal)] was undertaken using ANOVA with posthoc analyses (continuous variables) or Chi-square analysis (categorical variables) where appropriate. Pearson correlation analysis (continuous variables) or ANOVA (categorical variables) was then used to examine the relationship between demographic and injury variables with the 10 HRQOL outcome measures in the entire group. Any demographic or injury variable that was meaningfully associated with the HRQOL measures (i.e., rs ≥ 0.30 for continuous variables, or p < 0.05 for categorical variables) (43) was used as a covariate in subsequent analyses.

Descriptive statistics and group comparisons across the six family functioning groups for the 10 HRQOL scores, and the total number of clinically elevated HRQOL scores, was undertaken using ANCOVA (using PCL-C total 1–8 as a covariate). Pairwise comparisons were further undertaken using ANCOVA and partial eta squared effect sizes (

η
p
2

). In order to reduce the number of pairwise comparisons, only select pairwise comparisons were undertaken to examine the three hypotheses as follows:


	First, in order to examine the influence of family functioning on HRQOL outcome (Hypothesis 1), participants with healthy versus unhealthy family functioning (HFF vs. UnHFF) were compared in the NIC, MTBI, and STBI groups separately (i.e., NIC HFF vs. UnHFF [Group 1 v 2]; MTBI HFF vs. UnHFF [Group 3 v 4]; STBI HFF vs. UnHFF [Group 5 v 6]).

	Second, in order to examine the influence of healthy family functioning on HRQOL outcome from TBI (Hypothesis 2), the MTBI HFF and STBI HFF groups were compared to the two NIC HFF and UnHFF groups (i.e., MTBI HFF vs. NIC UnHFF [Group 2 v 3]; STBI HFF vs. NIC UnHFF [Group 2 v 5]; MTBI HFF vs. NIC HFF [Group 1 v 3]; STBI HFF vs. NIC HFF [Group 1 v 5]).

	Third, in order to examine the influence of unhealthy family functioning on HRQOL outcome from TBI (Hypothesis 3), the MTBI UnHFF and STBI UnHFF groups were compared to the two NIC HFF and UnHFF groups (i.e., MTBI UnHFF vs. NIC HFF [Group 1 v 4]; STBI UnHFF vs. NIC HFF [Group 1 v 6]; MTBI UnHFF vs. NIC UnHFF [Group 2 v 4]; STBI UnHFF vs. NIC UnHFF [Group 2 v 6]). In addition, odds ratios were calculated to further examine the influence of UnHFF on poor HRQOL outcome. Poor outcome was defined as 3-or-more clinically elevated HRQOL scores.



It is acknowledged that the probability of Type 1 error increases when multiple statistical comparisons are made. An adjusted p-value or a stepdown statistical procedure is often employed to control the false discovery rate for each comparison. However, a small sample size can undermine significance with medium-large effect sizes after controlling the false discovery and adjusting the significance criterion. Statistical significance can be a problematic measure of group differences because it is driven by many factors that can offset each other, such as effect size, sample size, and measurement variability. Since clinical research is often confounded by these factors, statistical significance is often of limited value. To improve the interpretation of significance, researchers commonly reply on clinically-relevant information such as effect sizes over adjustment to p-values. Effect sizes present the magnitude of the effect difference in outcomes between groups (44–46). In the current study, pairwise comparisons were interpreted as meaningful when both p < 0.05 and an effect size was medium or higher (i.e., 

η
p
2

 ≥0.06).




Results

Descriptive statistics for demographic and injury variables across the six family functioning groups is presented in Table 1. There were significant main effects for age (p = 0.026), education (p = 0.004), ethnicity (p = 0.028), and PCLC Subtotal (p < 0.001); but not for time since injury (p = 0.407) or gender (p = 0.883). Posthoc analyses revealed that Group 1 (NIC HFF) was older in age compared to Group 5 (STBI HFF; p = 0.014); and Group 1 had a higher number of years of education compared to Group 4 (MTBI UnHFF; p = 0.038), Group 5 (p = 0.008), and Group 6 (STBI UnHFF; p = 0.018). In addition, Group 1 had a lower proportion of participants who identified as being of white ethnicity compared to Group 3 (MTBI HFF; p = 0.017) and Group 5 (p = 0.003). For PCLC Subtotal, Group 4 had more severe PTSD symptoms compared to Groups 1, 3, and 5 (all p’s < 0.001), Group 2 (p = 0.048), and Group 6 (p = 0.020).


TABLE 1 Descriptive statistics for select demographic and injury variables by family functioning group.


	Demographic and Injury variables
	Group 1
 NIC
 HFF
	Group 2
 NIC
 UnHFF
	Group 3
 MTBI
 HFF
	Group 4
 MTBI
 UnHFF
	Group 5
 STBI
 HFF
	Group 6
 STBI
 UnHFF



	M
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	SD

 

 	Age (years)1 	47.7a 	9.3 	45.8 	10.9 	43.3 	8.8 	43.5 	9.0 	40.9a 	8.8 	43.9 	10.8


 	Education (years) 	16.7abc 	2.2 	16.1 	2.5 	15.8 	2.2 	15.3a 	2.3 	15.0b 	2.3 	15.1c 	2.1


 	Time since injury (months) 	– 	– 	– 	– 	14.2 	5.8 	13.9 	5.6 	12.7 	4.7 	13.5 	5.3


 	PCLC Subtotal (raw score) 	13.1a 	6.0 	15.9b 	6.7 	15.3c 	6.5 	20.2abcde 	7.9 	13.6d 	5.9 	16.4e 	6.5


 	 	% 	% 	% 	% 	% 	%


 	Gender: Male 	94.1 	92.9 	94.3 	95.0 	98.3 	94.0


 	Ethnicity: White 	64.5ab 	72.0 	85.9a 	78.8 	92.2b 	78.3





N = 359 (Group 1 = 34, Group 2 = 28, Group 3 = 88, Group 4 = 101, Group 5 = 58, Group 6 = 50). abcdSame subscript denotes significant differences. PCLC, post-traumatic stress disorder checklist; NIC, non-injured controls; MTBI, uncomplicated mild TBI; STBI, combines severe TBI, moderate TBI, and complicated mild TBI. HFF, Healthy Family Functioning; UnHFF, Unhealthy Family Functioning; PCLC Subtotal, sum of PCLC items 1–7, 16, and 17.
 

Examination of the relationship between select demographic/injury variables and the 10 HRQOL outcome measures revealed no meaningful associations for age (range: r = 0.01 to r = 0.06), education (range: r = 0.04 to r = 0.18) or ethnicity (p = 0.129–0.987; except Ability to Participate in Social Roles and Activities [p = 0.049, d = 0.28]). However, there was a significant and strong relationship between PCLC Subtotal and all 10 HRQOL measures (all p’s < 0.001; r = 0.46 to r = 0.69). As such, PCLC Subtotal was used as a covariate in all subsequent analyses.

Descriptive statistics for the 10 HRQOL measures, and the total number of clinically elevated HRQOL scores, by group is presented in Table 2 and Figure 1. After controlling for PTSD, there were significant main effects across the six groups for the total number of clinically elevated HRQOL scores (p < 0.001), and for all 10 HRQOL measures [all p’s < 0.001 except Anxiety (p = 0.011)].


TABLE 2 Descriptive statistics for the health-related quality of life measures by family functioning group


	Health-related quality of life measures
	Group 1
 NIC HFF
	Group 2
 NIC UnHFF
	Group 3
 MTBI HFF
	Group 4
 MTBI UnHFF
	Group 5
 STBI HFF
	Group 6
 STBI UnHFF



	M
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	SD
	M
	SD

 

 	Anxiety1 	49.4 	9.3 	53.8 	8.5 	53.2 	9.3 	59.6 	7.2 	52.3 	9.2 	56.6 	7.4


 	Depression 	45.3 	7.1 	52.6 	6.5 	49.0 	7.8 	55.3 	7.1 	48.3 	8.1 	54.4 	7.5


 	Anger 	47.9 	7.6 	52.7 	9.0 	51.6 	9.1 	58.3 	9.0 	50.3 	8.0 	55.8 	8.5


 	Emot/Behav Dys 	43.2 	7.0 	48.5 	7.3 	46.0 	7.8 	52.0 	8.3 	45.7 	7.6 	52.5 	7.7


 	Fatigue 	49.8 	8.1 	54.2 	8.1 	54.0 	8.0 	59.2 	7.0 	52.4 	7.5 	56.6 	6.7


 	Sleep disturbance 	51.6 	9.6 	55.8 	9.2 	55.3 	9.3 	61.1 	7.6 	51.3 	9.0 	58.1 	7.9


 	Headaches 	46.2 	7.6 	47.8 	7.2 	51.0 	7.4 	54.4 	6.4 	48.1 	7.4 	52.9 	6.4


 	Pain interference 	50.2 	9.9 	55.6 	6.2 	55.5 	8.5 	60.1 	6.4 	50.5 	8.8 	57.4 	8.0


 	Cognition-general concerns 	44.8 	8.8 	39.9 	7.5 	38.0 	9.0 	32.8 	7.0 	39.0 	8.8 	34.4 	6.4


 	Social participationa 	49.8 	4.9 	45.3 	5.8 	47.9 	5.8 	44.4 	4.9 	48.8 	4.9 	44.5 	5.3


 	Total # elevated scores M (SD) 	1.0 (1.6) 	2.4 (2.1) 	2.2 (2.3) 	4.3 (2.5) 	1.6 (1.8) 	3.4 (2.5)





N = 359 (Group 1 = 34, Group 2 = 28, Group 3 = 88, Group 4 = 101, Group 5 = 58, Group 6 = 50). 1p < 0.001 for all measures except anxiety (p = 0.011; ANCOVA using PCLC Subtotal as a covariate); alower scores on these subtests reflect worse outcome. TBI, traumatic brain injury; PTSD, Post-traumatic stress disorder; NIC, Non-injured controls; TBI, Uncomplicated mild TBI; STBI, combines severe TBI, moderate TBI, and complicated mild TBI; TBI-QOL, Traumatic Brain Injury Quality of Life measure; Emot/Behav Dys, Emotional and Behavioral Dyscontrol; Social Participation, Ability to Participate in Social Roles and Activities. HFF, Healthy Family Functioning; UnHFF, Unhealthy Family Functioning.
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FIGURE 1
 T-scores for health-related quality of life measures by family functioning group.


Select pairwise comparisons (Table 3) to examine the influence of family functioning on HRQOL outcomes within the NIC, MTBI, and STBI groups separately (Hypothesis 1) revealed that overall (i.e., Total Number of Elevated Scores), participants with UnHFF had a significant and meaningfully (i.e., p < 0.05 and 

η
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2

≥0.06) higher number of clinically elevated HRQOL scores compared to those with HFF in the MTBI (p < 0.001, 

η
p
2

=0.07) and STBI (p = 0.001, 

η
p
2

=0.10) groups, but not in the NIC group (p = 0.107, 

η
p
2

=0.04). Nonetheless, in the NIC group, significant and meaningful differences were found on two of the 10 HRQOL measures (i.e., Depression and Social Participation). In the MTBI group, significant and meaningful differences were also found on two of the 10 HRQOL measures (i.e., Depression and Emotional and Behavioral Dyscontrol). In the STBI group, statistical and meaningful differences were found on seven of the 10 HRQOL measures (all HRQOL measures except Anxiety, Fatigue, and Cognition-General Concerns).


TABLE 3 Select pairwise comparisons across health-related quality of life scores: influence of family functioning within groups.


	Health-related quality of life measures
	NIC
 HFF vs. UnHFF
 (Group 1 v 2)
	MTBI
 HFF vs. UnHFF
 (Group 3 v 4)
	STBI
 HFF vs. UnHFF
 (Group 5 v 6)



	p
1
	


η
p
2


	p
1
	


η
p
2


	p
1
	


η
p
2



 

 	Anxiety 	0.501 	0.01 	0.003 	0.05 	0.166 	0.02


 	Depression 	0.001 	0.16 	<0.001 	0.07 	0.002 	0.09


 	Anger 	0.397 	0.01 	0.002 	0.05 	0.011 	0.06


 	Emot/Behav Dys 	0.202 	0.03 	0.001 	0.06 	<0.001 	0.13


 	Fatigue 	0.383 	0.01 	0.010 	0.04 	0.036 	0.04


 	Sleep disturbance 	0.449 	0.01 	0.013 	0.03 	0.001 	0.10


 	Headaches 	0.934 	0.00 	0.274 	0.01 	0.009 	0.06


 	Pain interference 	0.060 	0.06 	0.027 	0.03 	0.001 	0.10


 	Cognition-general concerns 	0.365 	0.01 	0.036 	0.02 	0.029 	0.05


 	Social participation 	0.009 	0.11 	0.032 	0.03 	0.001 	0.11


 	Total number of elevated scores 	0.107 	0.04 	<0.001 	0.07 	0.001 	0.10





N = 359 (Group 1 = 34, Group 2 = 28, Group 3 = 88, Group 4 = 101, Group 5 = 58, Group 6 = 50). 1p-value for Family Functioning group after controlling for PTSD symptoms using PCLC Subtotal as a covariate. TBI, traumatic brain injury; NIC, non-injured controls; TBI, uncomplicated mild TBI; STBI, combines severe TBI, moderate TBI, and complicated mild TBI; Emot/Behav Dys, Emotional and Behavioral Dyscontrol; Social Participation, Ability to Participate in Social Roles and Activities; HFF=Healthy Family Functioning; UnHFF=Unhealthy Family Functioning. η_p^2, Partial Eta Squared effect size (0.01 = small, 0.06 = medium, 0.14 = large).
 

Select pairwise comparisons (Table 4) to examine the influence of healthy family functioning on HRQOL outcomes from TBI (Hypothesis 2) revealed that overall (i.e., Total Number of Elevated Scores), there were no significant and meaningful differences in the total number of clinically elevated HRQOL scores when comparing the MTBI and STBI HFF groups (i.e., Group 3 and Group 5) to both the HFF and UnHFF NIC groups (i.e., Group 1 and Group 2; p = 0.074 to 0.841). However, when examining the individual HRQOL measures, a handful of significant and meaningful differences were observed. When compared to the NIC UnHFF group (Group 2), the MTBI HFF group (Group 3) had significant and meaningfully worse scores on Headaches, and the STBI HFF group (Group 5) had worse scores on Social Participation. When compared to the NIC HFF group (Group 1), the MTBI HFF group (Group 3) had significant and meaningfully worse scores on Headaches and Cognition-General Concerns, and the STBI HFF group (Group 5) had worse scores on Cognition-General Concerns.


TABLE 4 Select pairwise comparisons across health-related quality of life scores: influence of healthy family functioning on outcome from traumatic brain injury.


	Health-related quality of life measures
	MTBI HFF vs.
 NIC UnHFF
 (Group 2 v 3)
	STBI HFF vs.
 NIC UnHFF
 (Group 2 v 5)
	MTBI HFF vs.
 NIC HFF
 (Group 1 v 3)
	STBI HFF vs.
 NIC HFF
 (Group 1 v 5)



	p
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p
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2


	p
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 	Anxiety 	0.928 	0.00 	0.678 	0.00 	0.583 	0.00 	0.254 	0.02


 	Depression 	0.026 	0.04 	0.077 	0.04 	0.126 	0.02 	0.105 	0.03


 	Anger 	0.953 	0.00 	0.995 	0.00 	0.483 	0.00 	0.384 	0.01


 	Emot/Behav Dys 	0.345 	0.01 	0.735 	0.00 	0.684 	0.00 	0.316 	0.01


 	Fatigue 	0.424 	0.01 	0.942 	0.00 	0.115 	0.02 	0.264 	0.01


 	Sleep disturbance 	0.717 	0.00 	0.187 	0.02 	0.357 	0.01 	0.525 	0.01


 	Headaches 	0.003 	0.07 	0.242 	0.02 	0.005 	0.07 	0.305 	0.01


 	Pain interference 	0.732 	0.00 	0.044 	0.05 	0.015 	0.05 	0.892 	0.00


 	Cognition-general concerns 	0.049 	0.03 	0.131 	0.03 	0.005 	0.07 	0.007 	0.08


 	Social participation 	0.107 	0.02 	0.027 	0.06 	0.290 	0.01 	0.443 	0.01


 	Total number of elevated scores 	0.706 	0.00 	0.841 	0.00 	0.074 	0.03 	0.107 	0.03





N = 359 (Group 1 = 34, Group 2 = 28, Group 3 = 88, Group 4 = 101, Group 5 = 58, Group 6 = 50). 1p-value for Family Functioning group after controlling for PTSD symptoms using PCLC Subtotal as a covariate. TBI, traumatic brain injury; NIC, non-injured controls; TBI, uncomplicated mild TBI; STBI, combines severe TBI, moderate TBI, and complicated mild TBI; Emot/Behav Dys, Emotional and Behavioral Dyscontrol; Social Participation, Ability to Participate in Social Roles and Activities; HFF, Healthy Family Functioning; UnHFF, Unhealthy Family Functioning. η_p^2 = Partial Eta Squared effect size (0.01 = small, 0.06 = medium, 0.14 = large).
 

Select pairwise comparisons (Table 5) to examine the influence of unhealthy family functioning on HRQOL outcomes from TBI (Hypothesis 3) revealed that overall (i.e., Total Number of Elevated Scores), the MTBI and STBI UnHFF groups (i.e., Group 4 and Group 6) had a significant and meaningfully higher number of clinically elevated HRQOL scores when compared to the NIC HFF group (Group 1; effect sizes 

η
p
2

=0.14 and 0.18 respectively). When examining the individual HRQOL measures, significant and meaningful differences were found on all 10 HRQOL measures, with effect sizes ranging from medium-large to very large (

η
p
2

=0.07 to 0.25). Similarly, the MTBI and STBI UnHFF groups (i.e., Group 4 and Group 6), had a significant and meaningfully higher number of clinically elevated TBI-QOL scores when compared to the NIC UnHFF group (Group 2; effect sizes 

η
p
2

=0.07 for both). When examining the individual HRQOL measures, significant and meaningful differences were found on four of the 10 HRQOL measures when comparing MTBI UnHFF vs. NIC UnHFF groups (Fatigue, Headaches, Pain Interference, Cognition-General Concerns), and on three of the 10 measures when comparing STBI UnHFF vs. NIC UnHFF groups (Emotional and Behavioral Dyscontrol, Headaches, Cognition-General Concerns).


TABLE 5 Select pairwise comparisons across health-related quality of life scores: influence of unhealthy family functioning on outcome from traumatic brain injury.


	Health-related quality of life measures
	MTBI UnHFF vs.
 NIC HFF
 (Group 1 v 4)
	STBI UnHFF vs.
 NIC HFF
 (Group 1 v 6)
	MTBI UnHFF vs.
 NIC UnHFF
 (Group 2 v 4)
	STBI UnHFF vs.
 NIC UnHFF
 (Group 2 v 6)



	p1
	


η
p
2


	p1
	


η
p
2


	p1
	


η
p
2


	p1
	


η
p
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 	Anxiety 	<0.001 	0.10 	0.011 	0.08 	0.012 	0.05 	0.081 	0.04


 	Depression 	<0.001 	0.15 	<0.001 	0.21 	0.424 	0.01 	0.325 	0.01


 	Anger 	0.001 	0.09 	0.003 	0.11 	0.026 	0.04 	0.071 	0.04


 	Emot/Behav Dys 	0.002 	0.07 	<0.001 	0.20 	0.102 	0.02 	0.007 	0.09


 	Fatigue 	<0.001 	0.12 	0.003 	0.10 	0.004 	0.07 	0.042 	0.05


 	Sleep disturbance 	0.001 	0.08 	0.016 	0.07 	0.009 	0.05 	0.139 	0.03


 	Headaches 	<0.001 	0.12 	0.001 	0.13 	<0.001 	0.12 	<0.001 	0.15


 	Pain interference 	<0.001 	0.16 	0.006 	0.09 	0.008 	0.06 	0.244 	0.02


 	Cognition-general concerns 	<0.001 	0.19 	<0.001 	0.25 	<0.001 	0.13 	<0.001 	0.19


 	Social participation 	<0.001 	0.10 	<0.001 	0.15 	0.680 	0.00 	0.433 	0.01


 	Total number of elevated scores 	<0.001 	0.14 	<0.001 	0.16 	0.003 	0.07 	0.018 	0.07





N = 359 (Group 1 = 34, Group 2 = 28, Group 3 = 88, Group 4 = 101, Group 5 = 58, Group 6 = 50). 1p-value for Family Functioning group after controlling for PTSD symptoms using PCLC total 1–8 as a covariate. TBI, traumatic brain injury; NIC, non-injured controls; TBI, uncomplicated mild TBI; STBI, combines severe TBI, moderate TBI, and complicated mild TBI; Emot/Behav Dys, Emotional and Behavioral Dyscontrol; Social Participation, Ability to Participate in Social Roles and Activities; HFF, Healthy Family Functioning; UnHFF, Unhealthy Family Functioning. 

η
p
2

 = Partial Eta Squared effect size (0.01 = small, 0.06 = medium, 0.14 = large).
 

Using 3-or-more clinically elevated HRQOL scores as a criterion for poor outcome (indicated as a percentage of each group in the following text), the MTBI UnHFF group (69.3%) was (a) 9.8 times more likely to have poor HRQOL outcome when compared to the NIC UnHFF group (35.7%), (b) 28.1 times more likely to have poor HRQOL outcome when compared to the NIC HFF group (17.6%), and (c) 13.2 times more likely to have poor HRQOL outcome when compared to both NIC groups combined (25.8%). Similarly, the STBI UnHFF group (56.0%) was (a) 5.9 times more likely to have poor HRQOL outcome when compared to the NIC UnHFF group, (b) 16.9 times more likely to have poor HRQOL outcome when compared to the NIC HFF group, and (c) 8.1 times more likely to have poor HRQOL outcome when compared to both NIC groups combined.



Discussion

In support of the first hypothesis, unhealthy family functioning was associated with worse HRQOL in the NIC, MTBI, and STBI groups separately. However, it is important to appreciate that the influence of unhealthy family functioning was strongest in the MTBI and STBI groups. Participants living in an unhealthy family environment following an uncomplicated mild, complicated mild, moderate, severe, or penetrating TBI consistently reported a higher number of elevated HRQOL measures compared to those participants living in a healthy family environment. In contrast, although the influence of an unhealthy family environment on the HRQOL measures was present in the absence of a TBI (i.e., NIC group), the effect of family functioning was far less pronounced and only associated with a handful of HRQOL measures.

In support of the second hypothesis, healthy family functioning was associated with good long-term HRQOL outcomes from TBI. TBI participants living in a healthy family environment reported HRQOL outcomes (i.e., total number of elevated HRQOL measures) that were similar to non-injured controls living in both a healthy or unhealthy family environment. That said, a handful of differences were noted where some of the TBI groups had worse scores on measures of headache and cognitive concerns. However, the effect sizes of these comparisons were generally small in comparison to the effect sizes found for the TBI unhealthy family functioning groups discussed below.

In support of the third hypothesis, unhealthy family functioning was associated with poor long-term HRQOL outcomes from TBI. Overall, TBI participants living in an unhealthy family environment reported worse HRQOL outcomes compared to non-injured controls. The negative influence of living in an unhealthy family environment following MTBI and STBI was generally very strong and was associated with all the HRQOL measures examined. The exception to this was when comparing the MTBI and STBI UnHFF groups to the NIC UnHFF group where the effect was diminished. Nonetheless, both the MTBI and STBI UnHFF groups had a higher number of elevated HRQOL scores compared to the NIC UnHFF group. In addition, using odds ratios, we found that the MTBI UnHFF group was 10 to 28 times more likely to have poor HRQOL outcome depending on the comparison group used (i.e., NIC HFF, NIC UnHFF, or NICs combined). Similarly, the STBI UnHFF group was 6 to 17 times more likely to have poor HRQOL outcome depending on the comparison group (note that a limitation of the odds ratio analyses is that we were unable to control for PTSD symptoms). Taken together, these results are alarming!

It is important to consider the findings within the context of recovery from TBI and comorbidity. SMVs in the MTBI group were on average 15 years post-injury. Recovery from an uncomplicated MTBI is generally anticipated within a few weeks or months. In the military, comorbid conditions can confound chronic self-reported symptoms, regardless of TBI severity. Neurobehavioral and HRQOL symptoms often overlap with symptoms associated with many other non-TBI clinical conditions, commonly PTSD, depression, pain, headaches, sleep disorders, and substance use (11, 12). Research has found that TBI severity has little association with individual, couple, and family level distress in adult and child members in military families (47–49). When an effect was found, worse outcomes were reported in family members of SMVs with a MTBI compared to more severe TBI (47). In contrast, the SMV’s neurobehavioral symptoms have been consistently associated with individual, couple, and family level distress in military families (19, 20, 25, 49, 50). This effect was primarily accounted for by neurobehavioral symptoms related to adjustment (e.g., anxiety, depression, aggression, pain, headaches, fatigue, social, and relationships), but less so neurobehavioral symptoms related to ability (e.g., mobility, vision, speech, memory, attention and concentration) (19, 20, 51). Consistent with previous research, the current study found a stronger association between HRQOL symptoms and family dysfunction in SMVs with a MTBI. Neurobehavioral and HRQOL symptoms are less observable, and thus, more ambiguous in their origin (13). Without obvious physical impairment, it can be challenging for family members to understand why the SMV is experiencing difficulty resuming family roles and reconnecting emotionally following a TBI, particularly when the TBI was sustained during a deployment and confounded by co-occurring psychological conditions (e.g., PTSD). A MTBI is generally associated with less observable physical and neurological impairment, and therefore, greater potential for ambiguity. This ambiguity may lead to greater disruption in family dynamics.

When the TBI groups with unhealthy family functioning were compared to non-injured controls with health family functioning, large effects sizes were found across the four physical, psychological, social, and cognitive HRQOL outcome domains. From a provider perspective, large effects sizes may have clinical meaning for TBI treatment programs. Using Depression as an illustration, large effect sizes were found for Depression between groups, regardless of TBI severity. In a clinical context, a larger effect size means a more substantial clinical impact. In this case, family functioning has a meaningful clinical effect with depression. If a SMV is participating in a clinical intervention for depressive symptoms, and returns to their home environment with unhealthy family functioning, the home environment may undermine treatment outcomes if improving family functioning is not part of treatment goals. It is important to also consider that for the remaining comparisons medium effects were observed. While the magnitude of the effect was smaller, a medium effect may still have notable clinical relevance and should not be overlooked in a clinical setting. A small effect size is generally the least clinically meaningful. However, a small effect size must be considered in relation the condition and potential risk. For example, a small effect size may be indicative of the start of a subclinical condition that is trending in a negative clinical trajectory in future. In some cases, a small effect can have large consequences, such as expressions of aggressive or homicidal behavior in family and social settings. In a clinical setting, it is also important to address the array of clinical needs, not just a single need, otherwise, the remaining unmet needs may outweigh any benefits gained. In previous research, having health care needs and unmet needs were associated with worse health outcomes in military families with warfighter TBI (52, 53). The cumulative effect of needs was associated with worse health outcomes compared to a single need.

It is important to note that the directionality of the relationship between family functioning and recovery from TBI in the current study was not explored. Research has demonstrated that unhealthy family relationships are likely to be an interaction of bidirectional and reciprocal individual, couple, and family factors; i.e., individual, couple, and family distress are likely to influence and be influenced by each other. Unhealthy family functioning and chronic symptoms post-TBI have been related to poor individual health outcomes in the SMV’s family members (19, 20, 25, 48, 54), regardless of TBI severity (47). Family members often feel anxious and vigilant trying to navigate and control the SMV’s mood and behavior (50, 55). SMVs experiencing withdrawal and avoidance can appear emotionally disengaged toward family members, impacting intimate relationships in couples and parent–child bonds in their children (20, 48). Family members often adopt behavioral and emotional actions, or accommodations, in an attempt to alleviate the SMV’s distress and reduce conflict, such as avoiding physical and emotional intimacy, contentious conversations, social situations, and household noise, and assuming household chores, roles, and responsibilities previously shared with the SMV (56, 57). While often, but not always well-intentioned, behavioral and emotional accommodations may inadvertently reinforce or facilitate the SMV’s symptoms, undermine treatment goals, and impede recovery and fitness for duty outcomes. Accommodations have also been related to increased psychological, social, caregiving, relationship, and family distress in family members (56–58). Structural equation modeling or two stage least squares would be used to explore reciprocal relationships. These types of multivariate structural relationships require larger sample sizes than the current study. Reciprocal models additionally require theoretical driven instrumental variables to work mathematically. Instrumental variables need to be defined in advance, not identified statistically. More research exploring dyadic relationships in military couples will lead to the formulation of a theory based on these observed patterns that can be further tested and refined using reciprocal modeling statistical methods in future.

SMVs with chronic symptoms following a TBI often require informal care and support from family members, most frequently an intimate partner or parent, but also their children (59–62). Caregiving strain (or burden) has been consistently associated with distress in adult family members caring for SMVs with TBI (25, 49, 63–65). Intimate partner caregivers often report changes in the dynamic of their relationship with the SMV, navigating both care provision and romantic roles (55). Higher levels of caregiving distress have been associated with family dysfunction, relationship dissatisfaction, and divorce considerations in intimate partners (19, 20, 66, 67). No longer being in an intimate relationship with the SMV was one of the most frequent reasons reported when no longer caregiving for the SMV (68). Economic strain has also been reported in TBI military caregiving families, such as employment absenteeism, leaving the labor force, out-of-pocket expenses, depleting assets, and accumulated debt (49, 59, 69, 70). Reduced employment and earnings in the present can affect the amount of social security, Medicare benefits, 401(k) and other retirement plan contributions received at retirement age, potentially impacting financial stability in military caregiving families over time (71).

Family caregivers often report that care provision creates tension in the household and impacts their parenting and parent–child relationships (72). Worse physical, psychological, social, and academic outcomes in children of SMVs with TBI in military caregiving homes has been reported (48, 54, 73). Worse outcomes have been related to higher levels of parental distress (48, 74). Children often report that their own health issues go unnoticed due to the demands of caregiving (75). Children may also take on caregiving responsibilities that other children their age likely do not, leaving limited personal time for education, recreation, and social activities (72, 75). High levels of distress have been found in young adult children in TBI military caregiving families (48). Young adulthood is a period where an interruption in health care may be experienced during the transition from parental guardianship to independence, and from child to adult health care systems (76). This is particularly important for children of SMVs who served during the post-9/11 conflicts; a military period notorious for frequent relocations, lengthy combat deployments, blast-related polytrauma injuries, and long-term caregiving support from family members (48, 77). The number of children from military families who served in the post-9/11 conflicts approaching the age of transition into adulthood is increasing.

The estimated yearly value of care provision by military family members in 2014 was 14 billion USD, resulting in direct benefits to society in defrayed health care costs (72). If family members are no longer able or willing to provide support, advocacy, and care, the SMV would need to find alternative assistance from military and public health care systems and community programs. These costs, along with the costs to attend to their own care needs, would also ultimately confer on society. If alternative support is not secured, it places the SMV at risk for adverse outcomes, such as deteriorating health, homelessness, suicide, violence, and crime. A holistic, family-centered interdisciplinary model of care for TBI treatment is recommended for military families.

The influence of family on warfighter recovery and readiness is a widely acknowledged concept, though woefully under researched and understood. In 2021, the United States Department of Defense released the Warfighter Brain Health Initiative Strategy and Action Plan. In that plan, an emphasis was placed on the need to combat the effects of brain injury on warfighters and their families, and better address their brain health needs. The need to further understand long-term and late effects that prevent warfighters from returning to optimal brain health following TBI was identified as a line of effort. An important and unique addition to this initiative was the finding that high levels of distress and dysfunction in a warfighter’s home environment are likely to be a strong risk factor for poor recovery, return to duty, and long-term brain health outcomes following a TBI. It is possible that when warfighters recover in an unhealthy environment, their recovery and return to duty may be compromised because their family members and home environment are unable to provide the care and support needed. Poor recovery may increase the probability that the service member may require a medical separation or may return to the operational environment with reduced capabilities. A warfighter’s recovery and return to duty may be enhanced if their family members and home environment are healthy and cohesive, and members work together to facilitate recovery and return to duty. In recent research, intimate partners of warfighters who were receiving treatment at the National Intrepid Center of Excellence (NICoE) Intensive Outpatient Program (IOP) for chronic symptoms following MTBI reported a worsening longitudinal trend in clinically elevated scores on physical, psychological, social, and caregiving HRQOL measures (78). Elevated symptoms on these same measures were identified as strong intimate partner risk factors for chronic neurobehavioral and HRQOL symptoms in SMVs with TBI (21, 79, 80). Family dynamics may have important implications for military TBI treatment programs. If a warfighter is discharged from treatment to a home environment with high levels of distress and dysfunction, improvement in symptoms and return to duty outcomes may diminish over time, because conflict, disorganization, and poor affective, behavioral, and social regulation within their family may undermine treatment outcomes.

SMVs with TBI, PTSD, and other polytrauma have stated a preference to have their intimate partner and children involved in their therapy over individual treatment due to its impact on the quality of the SMV’s family relationships and quality of life (81, 82). Success has been shown in reducing individual, couple, and family-level distress in military families who participated in the Families OverComing Under Stress (FOCUS) resiliency training program (24, 83). FOCUS is a training program that teaches practical skills to help military families respond to and cope with stress and change related to military life and trauma. FOCUS is established at United States military installations and also provides an interactive online platform. FOCUS may be helpful for military families navigating chronic symptoms and treatment goals in warfighters with TBI.

Meta-analysis has highlighted improvement in SMVs with TBI after participation in cognitive rehabilitation (84). Some researchers have started including intimate partners in cognitive rehabilitations programs using a couple-based or conjoint intervention design to address health and family issues in military couples as a dyadic approach to treatment outcomes. Cognitive-Behavioral Conjoint Therapy (CBCT) is a couples therapy using dyadic cognitive-behavioral approaches for PTSD. CBCT has been helpful in reducing psychological and relationship distress, social and communication avoidance, and use of accommodations in military couples with warfighter PTSD (85–87). An online, guided, self-help adaptation of CBCT, Couple Helping Overcome PTSD and Enhance Relationships (HOPES), has also been found to be effective in reducing PTSD symptoms, relationship distress, and use of accommodations (88). Dyadic cognitive-behavioral approaches may be helpful for improving HRQOL, return to duty, and readiness outcomes in military couples with SMV TBI.

In response to the growing body of research demonstrating the bidirectional associations between warfighter symptoms post-TBI and individual, couple, and family distress in military families, members of our Caregiver and Family Member Study1 team recently established a Family Wellness Program (FWP) (89) for intimate partners of warfighters receiving treatment in the NICoE IOP. IPs complete a set of measures to screen for elevated physical, psychological, social, and caregiving distress, and then consult with a clinician to discuss their responses and assess potential treatment or referral needs during the family week (fourth week) of the IOP. IPs are provided with a brief clinical report, including an interpretation of their symptom severity on each measure and recommendations for clinical follow up. The FWP is also expanding operations across the Defense Intrepid Network (DIN) Intrepid Spirit Centers (ISC) and integrating couple-based, conjoint cognitive-behavioral therapy referenced above.

Several potential limitations are worth mentioning. First, the small sample sizes of some groups (e.g., Group 1, n = 34; Group 2, n = 28) may have undermined statistical power and true differences between some group comparisons may have been missed. Second, the current study examined family functioning and HRQOL outcomes at a single point in time rather than multiple time points over the recovery trajectory. Longitudinal research is recommended to allow for multiple evaluations and a better assessment of change in family functioning and TBI outcomes over time. Third, certain factors that may have accounted for family functioning and TBI outcomes were not included in the current study, such as pre-existing factors, coping styles, community and military supports, participation in rehabilitation and other treatment programs, and barriers to health care. Finally, the use of United States military members may limit the generalizability of the findings to military members in countries other than the United States and also non-military populations.

In sum, this study demonstrated that unhealthy family functioning was strongly associated with poor long-term HRQOL outcomes following TBI of all severities. The association between unhealthy family functioning and chronic symptoms post-TBI may have significant implications for acute and chronic warfighter brain health. A service member will likely be given the best chance for recovery within a well-functioning family. The negative influence of family distress on warfighter brain health is a factor that is under-appreciated, modifiable, and has the potential for significant impact on warfighter recovery and readiness. One family member noted that “Far too often, the veteran is the only one who is made to be the primary person in need of support. If you are not talking about the other people in their life, you are missing a giant piece of the puzzle” (p. 16) (75). A holistic approach to TBI treatment that focuses on how individual, couple, and family factors interact with each other will likely maximize warfighter brain health, Department of Defense retention of mission-critical support personnel, and outcomes for military families overall. The establishment of the FWP at the NICoE and expansion across the DIN will open the door for family wellness to have a long-term place in DoD TBI treatment programs as a holistic, family-centered interdisciplinary model of care for warfighter brain health and return to duty following a TBI, and healthy, resilient, and military ready families.
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Footnotes

1   The Defense and Veterans Brain Injury Center-Traumatic Brain Injury Center of Excellence (DVBIC-TBICoE) 15-Year Longitudinal TBI Study consists of two independent studies: (1) the Natural History of TBI Study and (2) the Caregiver and Family Member Study. Both address elements in Section 721 of the John Warner National Defense Authorization Act for Fiscal Year 2007 (Public Law 1,009–364). The current sample included participants from the Natural History of TBI Study.
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