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Background: Adolescence is a particularly sensitive period of development for military-connected youth, given the socioemotional and physical changes that occur against the backdrop of the military career of their parent(s). Military-connected adolescents face unique stressors relative to their civilian counterparts, such as military relocations, parental absence due to deployments and trainings, and parental military-related physical and mental injury. These stressors may change family dynamics and disrupt social support networks, which can have lasting implications for adolescent health and well-being. At present, very little is known about how the current generation of military-connected adolescents are faring regarding their psychological and physical health, academic achievement, and educational or career aspirations. As part of the Biden-Harris Administration's commitment to military families, the U.S. Department of Defense pledged to address these major knowledge gaps by supporting the Study of Adolescent Resilience (SOAR). SOAR's longitudinal design provides a powerful tool for evaluating the effects of military family life on adolescent well-being into early adulthood.



Methods and design: SOAR is embedded within the larger Millennium Cohort Study, the first U.S. population-based prospective study to investigate long-term health effects of military service among active duty service members. Nearly 40,000 Millennium Cohort participants with adolescent children were invited to complete a web-based self-report survey that included items across interpersonal, socioenvironmental, and health domains, among others. Military parents provided referral information for their adolescent child and another primary parental figure, when available, to be invited to SOAR. This approach allowed survey data to be linked between these three family members (service member, spouse, and adolescent) to promote a comprehensive, family systems-based understanding of military-connected adolescent experiences and determinants of health, risk, and resilience.



Discussion: Research findings will shed light on the enduring impact of military life on adolescents and the nature of associations between military-specific experiences and psychosocial health and well-being. Further, this research will assess modifiable risk and protective factors that may elucidate differences in military-connected adolescent psychosocial development and physical health, academic achievement, and educational and military career aspirations over time.



Conclusions: Findings gleaned from this research will be used to inform existing policy and programs designed to promote adolescent resilience.
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1 Introduction

There are over 1.6 million children with a parent in the U.S. military, of whom about one quarter are adolescents between the ages of 12 and 18 years (1). Adolescence is a sensitive period of development in many areas that are critical to healthy adult functioning, such as the formation of a strong identity and independent sense of self (2, 3). Adolescents’ relationships with their parents transform during adolescence, and peers become more influential as adolescents spend more time away from home (4, 5). These social changes intersect with intense biological changes, including hormonal shifts that contribute to the development of mental health problems such as depression and anxiety, with rates peaking as adolescents approach young adulthood (6). Specifically, the National Institute of Mental Health reported rates of mental health conditions among adolescents in the U.S. general population of 31.9% for general anxiety disorders (38.0% for females, 26.1% for males), 17.0% for major depressive episode (25.2% for females, 9.2% for males), 8.7% for attention-deficit/hyperactivity disorder (13.0% for males, 4.2% for females), and 5.0% for posttraumatic stress disorder (PTSD; 8.0% for females, 2.3% for males) (7–10). In addition, suicide is the second leading cause of death for adolescents, behind unintentional injury, with the age-adjusted suicide rate increasing 35.2% since 2000 from 10.4% to 13.5% suicides per 100,000, which is nearly four times higher for males (22.0 per 100,000) than females (5.5 per 100,000) (11). Data from the national 2021 Youth Risk Behavior Survey, the first since the beginning of the COVID-19 pandemic, reveal that poor mental health and suicidal thoughts and behaviors are increasing for nearly all groups of youth and that female students are faring more poorly than male students (12). Given these alarming trends before and over the course of the COVID-19 pandemic, the American Academy of Pediatrics, the American Academy of Child and Adolescent Psychiatry, and the Children's Hospital Association recently joined together to declare a national state of emergency in children's mental health (13).

For military-connected adolescents, these profound physical, social, and emotional changes occur against the backdrop of the military career of their parent(s). Adolescents who grow up in military families face unique stressors compared with civilian youth, such as unexpected and frequent military relocations, changes in schools and peer groups, and disruptions in family dynamics due to parental absence (14–16). For example, Chandra and colleagues (17) found a linear association between the greater number of months a parent was deployed and adolescents' number of difficulties. Research with small, nonrepresentative samples of mostly Army-connected youth has examined youth perceptions of parental deployment and found that adolescents reported changes in their academic performance as well as an awareness of the dangers associated with deployment (18). This cognitive awareness may lead to ingrained thought patterns in youth that contribute to increased risk of anxiety and depression (19–21).

Additionally, military stressors may affect adolescents indirectly through their impact on their parents' marital relationship, the quality of the parent–adolescent relationship, and parenting behaviors. Namely, the military parent's exposure to high operational tempo and combat increases the risk for negative physical and psychological health outcomes (e.g., PTSD, depression, substance use, traumatic brain injury, sleep disturbance, physical injuries) related to deployment (22–24). Parental PTSD has been linked to increased risk for family violence, poor parenting behaviors, and disengagement with children (17, 19, 25, 26), with PTSD symptoms often increasing during the postdeployment period (27). Relatedly, the postdeployment adjustment of children is characterized by increased risk for internalizing and externalizing problems (19, 28).

Nevertheless, some military-connected adolescents seem to exhibit resilience and, in fact, may flourish relative to stress experiences. In a small study of adolescents observed during a parental deployment (18), researchers found that most adolescents took on additional household responsibilities while their parent was deployed, and older adolescents also appeared to have a better understanding of the sacrifices required for their parent's military career; this ability to process stress compared with younger adolescents may mitigate detrimental aspects of stress (29). Research has also examined protective factors such as availability of social support that may moderate the association of stress on adolescents' anxiety and stress symptoms (30). Although no known studies have specifically examined the role of health behaviors such as good sleep, nutrition, and exercise in mitigating stress in military-connected adolescents, studies of military spouses have found that these behaviors may shield against the effects of stress on psychological health (31). Other studies have found that community-level supports buffered negative outcomes, such as for adolescents living in military base housing compared with adolescents not living on base (17, 29).

Importantly, a growing body of work suggests the psychological health of the civilian parent is paramount to their child's adjustment (17, 18, 32, 33). Identifying resilience factors among military-connected youth is critical in developing effective interventions, particularly for youth who have been exposed to higher levels of military stress.

Although adolescent psychosocial functioning has been a fertile subject of research for decades, most studies have been conducted with adolescents outside of military-family contexts. Furthermore, much extant research on military-connected adolescents uses administrative data only [e.g., medical records or Department of Defense (DoD) records] or uses parent reports of youth experiences, health, and well-being as a proxy for adolescent functioning rather than utilizing self-report data from adolescents themselves. This approach may not accurately gauge youths' thoughts, feelings, and behaviors, particularly among older youth who are able to spend more time outside of the home. The conflicting reports between parents and adolescents has contributed to mixed findings regarding the impact of military operational stressors on adolescents' health and well-being, with some research showing that these youth are generally more resilient than their civilian peers (34, 35), while other research has found that military-connected youth exhibit higher rates of depression (36), substance use (37), suicidality (38), difficulties with peers (39), and lower academic performance (17, 18) than their civilian peers.

After nearly two decades of sustained warfare, military and veteran families have made considerable sacrifices in service to the U.S. In response, a report from the Joining Forces Interagency Policy Committee describes the commitment of the Biden-Harris Administration to U.S. military families (40) to address a major knowledge gap by supporting the development of a large-scale, representative study designed to uncover risk and protective factors related to psychosocial outcomes of military-connected youth. This study will enable DoD to understand critical issues facing military-connected youth and their families, provide key insights into modifiable risk and protective factors to inform military programs and services aimed at military-connected youth and their families, identify knowledge gaps pertinent to understudied populations (e.g., adolescents in minority families and single-parent households), and uncover emerging and specialized needs among families to inform tailored programs. Evaluating the long-term well-being of youth in the military community supports the goals of the Joining Forces initiative to enhance military child education and military family health and well-being.


1.1 Overview of the millennium cohort study of adolescent resilience

The Millennium Cohort Study of Adolescent Resilience (SOAR) is part of the larger Millennium Cohort Program (MCP), which includes the Millennium Cohort Study (MCS) of service members and veterans and the Millennium Cohort Family Study (Family Study) of military spouses. The MCS was launched in 2001 with the enrollment of its first panel of participants drawn from a representative random sample of service members. This prospective epidemiological study was designed to evaluate the effects of military service on the long-term health and well-being of U.S. service members (41).

With over a quarter of a million participants, the MCS is now the largest and longest running prospective DoD study and is the only study to follow active duty, Reserve, and National Guard personnel from all service branches during and after their military service (42). In addition, the Family Study was established in 2011 as a complementary effort to assess the effects of military experiences on the health and well-being of the spouses and children of service members who enrolled in the MCS that same year (43, 44). Leveraging existing MCP infrastructure supports, SOAR was established in 2022 and designed by a multidisciplinary team of investigators at the Naval Health Research Center (NHRC), with survey development guided by subject matter experts across DoD and academia. SOAR uses a multi-informant design to survey MCS participants, their children aged 11–17 years, and their other parent, if applicable, on topics related to adolescent psychosocial adjustment and physical health, academic achievement, and educational or career aspirations. SOAR survey data will be linked with MCS, and when possible, with Family Study and military administrative and medical health records. Moreover, adolescent participants will be surveyed approximately every 18 months until they reach the age of 25 (emerging adulthood stage).



1.2 Purpose and aims of SOAR

The primary objective of the study is to assess the impacts and associations of military experiences on the health and well-being of military-connected adolescents. The data collected will have implications for family readiness and delivery of military family-related services and will inform existing and future training or family-focused programs, education efforts, policy development, and clinical practice to best support military adolescents throughout their parent's military service.

SOAR has three overarching research questions:


	1.What are the direct associations between military experiences, such as permanent change of station (PCS) relocations, parental separations, and parental injury, and adolescents' psychosocial adjustment and physical health, academic achievement, and educational and career aspirations?

	2.What are the indirect associations between military experiences, such as PCS moves, parental separations, and parental injury, and adolescents' psychosocial adjustment and physical health, academic achievement, and educational and career aspirations through their impact on parents' marital/relationship quality, parent–adolescent relationship quality, and parenting behaviors?

	3.What are the most salient, modifiable risk and protective factors that may explain differences in adolescents' psychosocial development and physical health, academic achievement, and educational and career aspirations?






2 Methods and analysis

SOAR is a longitudinal, multi-informant cohort study, including self-report data from military-connected adolescents and from their parent(s). Data from SOAR surveys will be linked to various official DoD data files, including military occupational and medical data records.


2.1 Study participants

The SOAR sampling frame was drawn from MCS participants enrolled between 2001 and 2021 (see Figure 1).
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FIGURE 1
Flow diagram for study of adolescent resilience (SOAR) recruitment. DOB, date of birth; MCS, Millennium Cohort Study; P, panel.


Participants enrolled in MCS were recruited from a random sample of U.S. military service members on active rosters maintained by DMDC, including individuals from all service branches (i.e., Army, Marine Corps, Navy, Air Force, Space Force, and Coast Guard) and components (i.e., active duty, Reserve, and National Guard). The first panel of participants consisted of service members from a probability-based sample of the entire military population on July 1, 2001. To augment the initial panel, four additional random samples of personnel, with lengths of military service ranging from 1 to 5 years, were enrolled in 2004, 2007, 2011, and 2021, respectively. Over half of the current MCS population are no longer in active duty service. Response rates for enrollment of new panels ranged from 20% to 36%, however, investigations of potential biases in the MCS have found participants to be representative of the U.S. Armed Forces population (45). Service members and veterans enrolled in MCS with an adolescent child between the ages of 11 and 17 years during the 2022/23 academic year according to DMDC records were eligible to participate in SOAR.

Table 1 presents the sociodemographic and military characteristics of service members with adolescent children in the final SOAR study sampling pool (N = 38,031). The majority of service member participants invited to SOAR were male (75.2%), aged 25–34 years (46.9%), non-Hispanic White (69.9%), and married (81.2%). Most participants were on active duty (40.9%) and enlisted (i.e., military personnel who serve under officers; 74.4%). Further, most of the sampling frame participants were in the Army (44.7%), followed by the Air Force (30.7%), Navy (15.1%), Marine Corps (7.8%), and Coast Guard (1.9%).


TABLE 1 Characteristics of service member respondents from the study of adolescent resilience (SOAR) sampling pool (N = 38,031).
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2.2 Materials and equipment

MCS participants were invited to the study via email and postal mailings containing a link to the web-based survey. Once the MCS participant logged into the web survey hosted on the study website (www.millenniumcohort.com/soar), they completed consent and HIPAA forms (parent and child), and confirmed having a child aged 11–17 years. If the MCS participant indicated having more than one eligible adolescent child, one child was randomly selected via a pre-programmed algorithm as the focal child. Child questions were then answered only about this focal child. Upon completion of the survey, the MCS parent was asked to provide complete names and email addresses for the focal adolescent and the other primary parent so that they could be invited to join the study. Referred family members were each provided with a unique subject identification number and password associated with the appropriate web survey (i.e., adolescent or other primary parent) via email and postal mailings.

Given the complexity of a multi-informant design, considerable attention was paid to creating recruitment materials to enhance participation rates (Figure 2). The study name (SOAR), tag line (Rising to the Challenge), and logo (soaring eagle) were designed to evoke positive thoughts of strength and empowerment, in addition to making postal and email communication easily recognizable. The theoretical basis for designing each contact drew heavily from social exchange theory (46), as presented by Dillman et al. (47). MCS participants invited to the study were sent a postal mailing containing a tote bag and sticker with the study logo (pre-incentives), an illustrated explanation of the research highlighting the $10 Amazon gift code post-incentive for each family member, and a personalized letter from the SOAR principal investigator underscoring the importance of participation. The second postal mailing provided a sample of the survey, which highlighted questions from various sections of the adolescent and parent surveys, to legitimize the study and provide survey content without needing to log into the survey site. The third postal mailing included a postcard branded with the study logo, inspirational images, and a note from the principal investigator reiterating the benefits of participation (i.e., helping military families, monetary incentive, adolescent certificate of completion). In addition, study invitation emails were sent to parents and adolescents, and nonresponder and partial responder reminder emails were sent weekly to prompt survey completion. To encourage response from adolescents, referring parents were sent weekly emails requesting that they remind family members to complete their surveys. A “thank you” email was sent to everyone upon completion of the survey, along with a $10 Amazon gift code. Adolescents were emailed an additional $10 Amazon gift code when all referred family members completed their surveys. All correspondence provided contact information for the study team, survey login information, and the survey web address.
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FIGURE 2
Study of adolescent resilience (SOAR) recruitment materials, including three separate postal mailings.


Recruitment of study participants was also facilitated by the study website, which augmented information sent in email and postal mailings. The website included details about the confidentiality of survey responses, data security, frequently asked questions, contact information, and survey approval numbers in order to alleviate any possible concerns regarding the legitimacy of the research.



2.3 Retention of participants

Between survey collections cycles, participants will be sent emails and postal mailings with study findings, press coverage, and information on how the study is being used to directly inform policies and programs for military and veteran families. These strategies have been successfully used by the MCP over the last 20 years to engage participants and to maintain current postal addresses.



2.4 Survey instruments and supplementary databases

The SOAR adolescent and parent questionnaires included approximately 60 and 75 questions, respectively. Some items across both questionnaires included multiple components (i.e., item matrices, follow-up items) and skip logic. Specific questions within the survey were drawn from a conceptual model adapted from the Family Study spouse and child models (48). The SOAR model comprises six content areas theorized to link to military-connected adolescent outcomes in different capacities: (1) interpersonal relationships, (2) parent relationships, (3) parent health and well-being, (4) military and life experiences, (5) sociodemographic characteristics, and (6) risk and resilience factors (see Figure 3).


[image: Figure 3]
FIGURE 3
Study of adolescent resilience (SOAR) conceptual model.


The surveys included items assessing participants' demographic characteristics and service history for military parents, and various aspects of participants' social support networks, physical and mental health, and military experiences. Adolescent and parent questionnaires were divided into eight specific domains. Each domain was composed of themes that varied depending on whether the survey was designed for an adolescent (Table 2) or for a parent.


TABLE 2 Key domains and a selection of measures included in the study of adolescent resilience (SOAR) adolescent surveys.
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Additional themes were included in the parent questionnaire (Table 3) relative to the adolescent questionnaire to reduce survey burden for adolescents and to increase the accuracy of information associated with objective questions (e.g., services used, household composition). In this way, the SOAR adolescent questionnaire was streamlined to improve usability and to conserve adolescent attentional resources.


TABLE 3 Key domains and a selection of measures included in the study of adolescent resilience (SOAR) parent surveys.
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Data on adolescent health and well-being were reported by both parents (as applicable) and by the adolescent themselves (i.e., triangulated), and they may be linked with various official DoD data files, including military and medical data records. These data include medical care services (medical diagnostic codes, vaccinations, and pharmaceutical prescriptions) provided to the service member, their spouse, and their adolescent child at military treatment facilities or through the military insurance program (TRICARE). Likewise, data on service members' deployments, occupations, injuries, environmental exposures, and other military events (e.g., disciplinary actions, promotions, and separation) can be investigated with respect to adolescent outcomes. All told, the primary data collections along with administrative data will produce a comprehensive data set to elucidate the effects of military family life on the health and psychosocial well-being of adolescents.



2.5 Analytic approach

Planned analyses involve a mix of univariate, multivariable, and multivariate statistics, including descriptive statistics to describe sample characteristics, group comparison analyses, multiple regression models, and structural equation modeling to test research questions. Multilevel (hierarchical) models will be used to estimate relationships between study constructs across levels while accounting for between, within, and bidirectional effects at the family unit level (79). Analyses will center on five primary research aims: (1) determine the unique contribution of military-specific experiences and stressors on adolescent academic and health outcomes; (2) identify the unique contribution of parental military experiences to parenting behaviors, and the impact of parental military experiences on adolescent outcomes through parenting behaviors; (3) explore group-specific differences in adolescent outcomes (i.e., unique influence of parent gender, dual-military families, other family structures); (4) determine the added effects of risk and protective factors above and beyond military exposures on adolescents' outcomes, accounting for between, within, and bidirectional effects at the family level; and (5) explore differences between adolescents who participate in vs. do not participate in military-sponsored programs (e.g., Junior Reserve Officers' Training Corps) activities. Further, data will be compared across baseline and follow-up surveys to examine changes over time in self-reported psychosocial adjustment, physical health, and academic and career outcomes. Administrative datasets will be linked with SOAR data to investigate health outcomes captured by medical records and military experiences captured by personnel data. Reports and briefings will be generated and provided to DoD stakeholders, and infographics will be posted on the SOAR and MCS websites to ensure timely dissemination of study results and to promote study engagement.



2.6 Response rates

The survey cycle remained open from November 22, 2022, to July 28, 2023, in order to facilitate answering questions related to academics and extracurricular activities that typically coincide with the school year. Figure 4 provides response rates over the survey cycle and the timing of study postal mailings.
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FIGURE 4
Study of adolescent resilience (SOAR) response rates for millennium cohort study (MCS) parent, adolescent, and other parent.


Response rates were typical of large computer-administrated surveys, with small upticks in response around pre-incentive contacts. Once approximately 8,000 military parents were recruited, all recruitment efforts were directed toward completing dyads and triads to include the military adolescent and their other parent, if applicable.



2.7 Participant characteristics

Data were collected from 14,826 participants (see Table 4 for participant characteristics). Across all participants, most identified as White and non-Hispanic. Of the 7,870 MCS parents, 69.3% identified as male, and 30.3% identified as female. Most MCS parents were cisgender (i.e., sex assigned at birth is the same as their gender identity; 98.5%), and fewer than 1% identified with a gender different from their sex assigned at birth. The majority of MCS parents identified as heterosexual (94.9%); 0.6% of MCS parents identified as gay or lesbian, 2.1% identified as bisexual, 0.4% identified with a different sexual identity, and 1.0% preferred not to answer. Most MCS parents were married at the time of their participation (80.4%). Most MCS parents were active duty (58.6%), enlisted (62.8%), and served in the U.S. Army (43.1%). In addition, 1.5% of parent participants were in dual active duty or National Guard/Reservist relationships.


TABLE 4 Participant characteristics for millennium cohort study (MCS) parents, other parents, and adolescents.
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About three quarters of other parents (n = 3,182) identified as female (75.2%), and 24.8% identified as male. Most other parents identified as cisgender (99.9%), and less than 1% identified with a gender different from their sex assigned at birth. The majority of other parents identified as heterosexual (94.72%), and a small proportion of other parents identified as gay or lesbian (0.5%), bisexual (2.8%), or a different sexual identity (2.8%), or indicated they preferred not to answer (1.4%). Most other parents were married at the time of study participation (91.04%). Of the 3,774 adolescents, 49.3% identified as male, 45.6% identified as female, and less than 1% identified with a gender different from their sex assigned at birth. Among adolescents, 63.34% identified as heterosexual; 22.5% identified as gay or lesbian, bisexual, a different sexual identity, or were unsure about their sexual identity; and the remaining either skipped the question or indicated that they did not understand the meaning of the question.



2.8 Anticipated impact

SOAR is the most comprehensive study of military-connected adolescents undertaken by the DoD. It is expected to provide key insights on modifiable risk and protective factors to inform military programs and services for military-connected youth and their families and to identify knowledge gaps to guide future research. SOAR's multi-informant design, combined with longitudinal follow-up of adolescents into emergent adulthood, is a powerful tool for understanding adolescent health and well-being.




3 Discussion

Adolescence is a challenging developmental period for any child, perhaps more so for those in military families. It is critical to identify the unique challenges faced by military-connected adolescents from their perspectives, and to provide them with essential supports and resources to ensure positive psychosocial health and well-being. This study is the first of its kind to address the impact of military family life on military-connected adolescents through a comprehensive data collection effort that includes longitudinal self-report data from adolescents, their parents, and administrative and medical data in concert. Research findings will improve empirical understanding of the impact of military life on adolescents and the nature of associations between military-specific experiences and psychosocial health and well-being. Further, this research will assess prominent modifiable risk and protective factors that may elucidate differences in psychosocial development and physical health, academic achievement, and educational and career aspirations.

Data from this research study will be used to address the association between parents' military exposures and their adolescent children's health and well-being. Important conditions of this association, such as the quality of parent relationships and how these relationships fluctuate over time, will reveal salient risk and protective factors that differentiate positive and negative outcomes among adolescents at different developmental stages. The capability to link SOAR survey data with prior deployment records, longitudinal MCS survey data, and parent and child medical records will provide a longer-term perspective of the impact of military risk factors on adolescent and parent current well-being. For example, medical records could be used to examine the impact of PCS moves on adolescent healthcare service utilization and DoD personnel records could be used to examine the impact of deployment frequency and length on parent-child relationships. Likewise, the inclusion of all branches, veterans, Reserve and National Guard member families, and dual-military couples in this study will allow for examination of these important yet understudied groups.

Notably, a longitudinal research approach is the only mechanism by which we can temporally assess the causal relationships between military-specific experiences and health and well-being outcomes among military-connected adolescents. This is imperative in military contexts, given the numerous transitions and acute but consistent challenges faced by military families. This approach allows for nuanced understanding of adolescent well-being across experiences like PCSs and changing schools, parent deployments and pre- and postdeployment phases, parent changes in rank or other employment factors over time, and parent injuries or separation from the military. Longitudinal data collection over a series of time points will allow for analyses measuring change over time and testing causal hypotheses and behavioral trajectories. This is particularly important during adolescence, given the vast developmental milestones that occur across time and the consequences of these changes for future adult outcomes. Ultimately, this line of research will provide a foundation for evidence-based interventions to support military-connected adolescents, thereby strengthening military families and promoting well-being and readiness among U.S. warfighters.



4 Ethics and dissemination

To ensure the welfare of study participants, regulatory approval was received from the NHRC Institutional Review Board (NHRC.2021.0018), per DoD requirements. Survey approval was received from the Office of Management and Budget (#0704-0635). Data access and data management procedures are compliant with DoD requirements for the protection and confidentiality of research participants. Findings from this study will be disseminated through national and international peer-reviewed journal publications, the Defense Technical Information Center, and academic and military conferences. Findings from this research study will be leveraged by key military family stakeholders to inform policies and programs geared toward supporting military-connected youth.
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