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Aims

This study examined relationships between diabetes-related posttraumatic stress symptoms (PTSS) and depression, anxiety, resilience, Hemoglobin A1c (HbA1c), self-care behaviors, and diabetes-related distress among adolescents and young adults (AYA) with type 1 diabetes, a group navigating critical developmental transitions.





Methods

Fifty AYA, aged 14–25, from a pediatric diabetes unit of an urban academic medical center participated. Diabetes-related PTSS, mental health, resilience, and diabetes self-care were assessed using validated scales. Statistical analyses examined associations and predicted likelihoods of mental health difficulties based on PTSS severity.





Results

The average HbA1c was 8.36% (SD = 1.76), with 74% exceeding the recommended level. About 30% exhibited clinically relevant diabetes-related PTSS. PTSS was positively correlated with depression (r = 0.367, p = 0.009), anxiety (r = 0.435, p = 0.002), and diabetes-related distress (r = 0.436, p = 0.002), and negatively correlated with resilience (r = -0.330, p = 0.019). Higher PTSS severity increased the odds of depression (OR = 1.08, p = 0.022) and anxiety (OR = 1.09, p = 0.009), while reducing resilience (OR = 0.931, p = 0.034).





Conclusion

Addressing both psychological and physical aspects of diabetes is essential. Integrating trauma-informed care and PTSS screening into routine management may improve outcomes and better support AYA during transitions. Given the study’s small sample and cross-sectional design, future longitudinal research is needed to confirm these findings.
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1 Introduction

Adolescence and young adulthood are periods marked by developmental challenges, including navigating peer and family relationships, coping with academic pressures, meeting societal expectations, and defining career goals. For adolescents and young adults (AYA) with type 1 diabetes (T1D), these challenges are compounded by the constant demands of diabetes self-management. This includes monitoring blood glucose, administering insulin, managing diet and physical activity, and responding to symptoms such as hypoglycemia. These ongoing responsibilities can contribute to significant psychological stress, including lifestyle restrictions, fear of complications, and concerns about social stigma (1, 2).

Additionally, AYA with T1D face the anticipated future challenge of transitioning from pediatric to adult healthcare. This shift involves moving from a closely supervised, collaborative care model to one requiring greater independence and self-management. The prospect of this change can amplify existing psychological stress, especially as young patients anticipate losing long-standing supportive relationships with their pediatric diabetes care providers, often established since diagnosis (3).

In light of these stressors, AYA with T1D are more prone to mental health issues, including depression, anxiety, and distress, compared to their counterparts (1, 4, 5). Furthermore, although research is limited, a significant portion of AYA with T1D have experienced general trauma such as abuse or witnessing violence, which can lead to post-traumatic stress symptoms (PTSS) (6).

Emerging research also suggests that chronic conditions—such as severe hypoglycemic episodes, discrimination due to diabetes diagnosis, or the ongoing burden of managing the illness—can be sources of traumatic stress (6, 7). Historically, medical trauma research has centered on acute, life-threatening illnesses such as cancer or organ transplants (8, 9). This focus overlooks how chronic conditions also involve continuous traumatic stressors, which can adversely affect health outcomes.

For AYA with T1D, both diabetes-related and unrelated psychological stressors can undermine their ability to manage their condition (1, 2). Most AYA do not achieve the recommended glycemic targets set by the American Diabetes Association (10).

Resilience, defined as the capacity to adapt effectively during stress, is a psychological strength (11) particularly important for AYA with T1D. Higher resilience levels correlate with improved self-care behaviors, lower Hemoglobin A1c (HbA1c) values, fewer mental health symptoms, and higher well-being (12). However, the relationship between resilience and diabetes-related PTSS remains unexplored. Investigating diabetes-related traumatic stress is crucial, as early detection may significantly enhance psychological well-being and diabetes outcomes. Therefore, this study targets AYA diagnosed with T1D with the aim to investigate: 1) the relationships between diabetes-related PTSS and depression, anxiety, resilience, HbA1c, self-care behaviors, and diabetes-related distress; and 2) the extent to which PTSS severity predicts depression, anxiety, diabetes-related distress, resilience, and adherence to self-care.




2 Materials and methods



2.1 Study design and participants

This exploratory study was conducted in the pediatric diabetes unit of an academic medical center located in an urban area of the United States. Eligibility criteria included: 1) confirmed diagnosis of T1D; 2) age between 14–25 years; 3) English proficiency; and 4) current care at the pediatric diabetes unit. No additional exclusion criteria were applied. Participants were recruited through convenience sampling. Participant outreach was conducted through two primary channels: digital communication via the clinic’s patient portal, which included an invitation and link for registration, and direct engagement by clinic staff during routine healthcare visits.

Virtual meetings were arranged with participants to address any urgent mental health concerns (e.g., suicidality, child welfare issues), though no instances necessitated psychiatric referrals. For adolescents (14–17 years), a guardian’s presence was required for the initial consent process and to aid in filling out certain sections of the survey that inquired about health insurance details and the length of diabetes diagnosis.

Adolescents had the option to complete surveys related to mental health either independently or with their guardians present. The informed consent process and survey completion took place online, with participants sharing their screens with the research team to facilitate real-time support for any reported mental health concerns. The Mass General Brigham Institutional Review Board (IRB) granted approval for this study, ensuring all procedures adhered to established ethical standards and regulations.

A formal sample size calculation was not conducted due to the exploratory nature of the study. The final sample size was determined based on feasibility within the recruitment period.




2.2 Method



2.2.1 Demographics

Demographic information was collected by participant self-report. Information regarding insurance and diabetes duration was collected by young adult participants (18–25 years) and adolescent participants (14–17 years) with their guardians.




2.2.2 Diabetes self-care and distress

To assess diabetes self-care and health outcomes, HbA1c data were obtained from patients’ electronic medical records within 6 months of study participation, reflecting their most recent glycemic control levels. Diabetes self-care behaviors and diabetes-related distress were evaluated using self-reported, Likert-scale questionnaires. The Self-Care Inventory-Revised (SCI-R) (13), known for its strong psychometric properties, was used to assess diabetes self-care behaviors, with higher scores indicating better self-care practices. For evaluating diabetes-related distress, young adults completed the Problem Areas in Diabetes (PAID) (14), and adolescents completed the PAID-Teen (15). Both instruments have robust psychometric properties, with higher scores reflecting greater distress and emotional burnout and cutoff scores for clinically significant distress (40 for the PAID and 44 for the PAID-Teen) (14, 15).




2.2.3 Mental health

Psychological symptoms were measured using self-reported, Likert-scale questionnaires. Participants were first asked to identify the most distressing diabetes-related event they experienced. Subsequently, they reported the severity of PTSS associated with this event. Young adults completed the Posttraumatic Diagnostic Scale for DSM-5 (PDS-5) (16), while adolescents completed the Child PTSD Symptom Scale 5 Self-Report (CPSS-5-SR) (17), a version of the PDS-5 adapted for younger individuals. Both scales are validated and designed to measure PTSS severity. Both the PDS-5 and CPSS-5-SR have equivalent total score ranges (0–80) and parallel severity categories (minimal, mild, moderate, severe, and very severe), enabling standardized interpretation of PTSS severity across age groups.

Depressive symptoms were assessed with the nine-item Patient Health Questionnaire (PHQ-9) for young adults (18), and the Patient Health Questionnaire for Adolescents (PHQ-A) for adolescents (19). Both versions of the PHQ are validated and widely used in clinical research. To measure anxiety symptoms, all participants completed the seven-item Generalized Anxiety Disorder Scale (GAD-7) (20), recognized for its good psychometric properties. We adopted a cutoff score of 10 or higher for both PHQ and GAD as a conventional indicator of clinically meaningful symptoms in diabetes populations (12).




2.2.4 Resilience

Resilience was gauged using self-report, Likert-scale questionnaires designed to measure diabetes-related resilience. Young adults filled out the Diabetes Strength and Resilience Measure-Young Adult (DSTAR-YA) (21), and adolescents completed the DSTAR-Teen (12). Both measures employ a 5-point Likert scale to ensure compatibility across adolescent and young adult groups and are known for their robust psychometric properties. Higher scores on these measures indicate greater resilience.





2.3 Statistical analysis

We conducted statistical analyses using R software (version 4.3.3). PTSS scores were derived from the PDS-5 and CPSS-5-SR. Depression and anxiety scores from the PHQ-9, PHQ-A, and GAD-7 were dichotomized using established cutoffs. Diabetes self-care scores, as measured by the SCI-R, were scaled to 0-100 (13) and dichotomized at the mean. Diabetes-related distress scores, as measured by the PAID and PAID-Teen, were combined into a single categorical variable, classifying participants as ‘normal’ or ‘severely distressed’ based on standard thresholds. Resilience, assessed via DSTAR-YA and DSTAR-Teen, was merged into a single metric, averaged, and dichotomized at the mean.

To identify the strength and direction of associations between continuous PTSS scores and binary outcomes (depression, anxiety, resilience, HbA1c, diabetes self-care, diabetes-related distress), we initially conducted Point-Biserial correlations. This was supplemented by Chi-Square tests to evaluate interrelationships among the binary variables, excluding PTSS. However, when expected cell frequencies were low, we used Fisher’s Exact tests to ensure valid inference.

To assess how PTSS severity predicts other outcomes, we applied simple logistic regressions on variables flagged as significant in the Point-Biserial analyses. All statistical tests were two-tailed, with a significance threshold set at p < 0.05.





3 Results



3.1 Sample characteristics

Table 1 summarizes sample characteristics. The sample included 50 individuals, with a mean age of 19.00 years (SD = 2.76). No missing data were reported. Most participants identified as non-Hispanic White (60.00%), were assigned female at birth (60.00%), identified as cisgender (94.00%), and had private health insurance (68.00%). The average duration of diabetes was 8.16 years (SD = 5.15).


Table 1 | Demographics and characteristics of participants.
	Variable
	n (%)
	Mean (SD)
	Range



	Age
	
	19.00 (2.76)
	14-24


	 Ages 14–17
	14 (28.00)
	 
	 


	 Ages 18–24
	36 (72.00)
	 
	 


	Race/Ethnicity


	 Hispanic
	17 (34.00)
	 
	 


	 Non-Hispanic White
	30 (60.00)
	 
	 


	 Non-Hispanic Black or African American
	1 (2.00)
	 
	 


	 Non-Hispanic Asian or Pacific Islander
	0 (0.00)
	 
	 


	 Non-Hispanic Biracial or multiracial
	1 (2.00)
	 
	 


	 Non-Hispanic other
	1 (2.00)
	 
	 


	Sex assigned at birth


	 Female
	30 (60.00)
	 
	 


	 Male
	20 (40.00)
	 
	 


	Gender Identity


	 Transgender and gender diverse
	3 (6.00)
	 
	 


	 Cisgender
	47 (94.00)
	 
	 


	Insurance


	 Public
	16 (32.00)
	 
	 


	 Private
	34 (68.00)
	 
	 


	Duration of diabetes in years
	
	8.16 (5.15)
	< 1-19


	A1C
	
	8.36 (1.76)
	5.10-13.00


	 > 7%
	13 (26.00)
	 
	 


	 7% or above
	37 (74.00)
	 
	 


	Diabetes self-care
	
	70.52 (12.41)
	32-92


	 Above average
	24 (48.00)
	 
	 


	 Below average
	26 (52.00)
	 
	 


	Diabetes-related distress


	 Normal range
	41 (82.00)
	 
	 


	 Severely distressed
	9 (18.00)
	 
	 


	Diabetes related resilience
	
	4.17 (0.62)
	1.44-4.94


	 Above average
	28 (56.00)
	 
	 


	 Below average
	22 (44.00)
	 
	 


	Diabetes-related PTSS
	
	8.80 (10.80)
	


	 Minimal
	36 (72.00)
	 
	 


	 Mild
	9 (18.00)
	 
	 


	 Moderate
	4 (8.00)
	 
	 


	 Severe
	1 (2.00)
	 
	 


	 Very severe
	0 (0.00)
	 
	 


	Depression
	
	5.68 (4.77)
	0-17


	 Non-clinical (below 10)
	41 (82.00)
	 
	 


	 Clinically relevant (10+)
	9 (18.00)
	 
	 


	Anxiety
	
	5.86 (5.23)
	0-20


	 Normal (below 10)
	38 (76.00)
	 
	 


	 Clinical level (10+)
	12 (24.00)
	 
	 







The mean PTSS score was 8.80 (SD = 10.80), with 28.00% showing clinically relevant levels (mild or higher). Depression (PHQ-9) scores averaged 5.68 (SD = 4.77); 18.00% scored at clinical levels. Anxiety (GAD-7) averaged 5.86 (SD = 5.23), with 24.00% at a clinical level. Diabetes-related resilience (DSTAR) scores averaged 4.17 (SD = 0.62), ranging from 1.44 to 4.94.

Of the participants, 60.00% (n = 30) reported no clinically significant PTSS, depression, or anxiety symptoms. One symptom was reported by 16.00% (n = 8), two symptoms by 18.00% (n = 9), and all three symptoms by 6.00% (n = 3).

The average HbA1c was 8.36% (SD = 1.76), with 74.00% above the ADA goal of 7%. Self-care (SCI-R) scores averaged 52.89 (SD = 9.31). Diabetes distress (PAID) scores indicated that 18.00% were severely distressed.




3.2 Correlation between PTSS and other variables

Table 2 presents the results of Point-Biserial correlations, Chi-Square tests, and Fisher’s Exact tests to identify the relationships among studied variables. PTSS was positively correlated with depression (r = 0.367, p = 0.009) and anxiety (r = 0.435, p = 0.002), reflecting moderate associations between PTSS and these mental health outcomes.


Table 2 | Relationship matrix for PTSS, mental health, and diabetes management.
	Variable
	PTSS
	Depression
	Anxiety
	Resilience
	A1C
	Diabetes self-care


	r (p-value)
	OR [CI] or χ2 (p-value)
	OR [CI] or χ2 (p-value)
	OR [CI] or χ2 (p-value)
	OR [CI] or χ2 (p-value)
	OR [CI] or χ2 (p-value)



	Depression
	0.37
	 
	 
	 
	 
	 


	 
	(0.009**)
	 
	 
	 
	 
	 


	Anxiety
	0.44
	10.84 [1.77-86.52]
	 
	 
	 
	 


	 
	(0.002**)
	(0.003**)
	 
	 
	 
	 


	Resilience
	-0.33
	0.33 [0.05-1.80]
	0.66
	 
	 
	 


	 
	(0.019*)
	(0.157)
	(0.416)
	 
	 
	 


	A1C
	0.22
	3.25 [0.36-158.82]
	1.05e-30
	4.37
	 
	 


	 
	(0.129)
	(0.414)
	(1.000)
	(0.037*)
	 
	 


	Diabetes self-care
	-0.15
	0.25 [0.02-1.55]
	0.66
	3.05
	0.03
	 


	 
	(0.295)
	(0.142)
	(0.416)
	(0.081†)
	(0.867)
	 


	Diabetes-related distress
	0.44
	5.49 [0.81-37.50]
	10.84 [1.77-86.52]
	0.17 [0.015-1.05]
	3.25 [0.36-158.82]
	0.48 [0.07-2.64]


	 
	(0.002**)
	(0.043*)
	(0.003**)
	(0.032*)
	(0.414)
	(0.467)





r represents Point-Biserial correlation coefficients for the relationships between PTSS and other variables. OR [CI] denotes odds ratios with 95% confidence intervals, obtained from Fisher's Exact Test, used for analyzing relationships involving categorical variables with small sample sizes or low expected frequencies in contingency tables. χ² represents Chi-square statistics examining the relationships among binary variables excluding PTSS, used where expected cell counts were sufficient. Statistical significance is indicated as follows: †p < 0.10, *p < 0.05, **p < 0.01.



PTSS also showed a negative correlation with resilience (r = -0.330, p = 0.019), indicating a modest inverse relationship, and a positive correlation with diabetes-related distress (r = 0.436, p = 0.002), suggesting a moderate link between PTSS and distress related to diabetes management.

In addition to correlations with PTSS, significant associations among other variables were noted. A robust link between depression and anxiety was identified (OR = 10.84, 95% CI [1.77, 86.52], p = 0.003), indicating that participants with clinically elevated depression had more than ten times the odds of also experiencing elevated anxiety. Both depression (OR = 5.49, 95% CI [0.81, 37.50], p = 0.043) and anxiety (OR = 10.84, 95% CI [1.77, 86.52], p = 0.003) showed significant associations with diabetes-related distress, highlighting a strong connection between these psychological states and diabetes management challenges. The wide confidence interval for depression suggests variability in its impact on diabetes-related distress.

Resilience was associated with HbA1c levels (χ² = 4.37, p = 0.037) and diabetes-related distress (OR = 0.17, 95% CI [0.015, 1.05], p = 0.032), indicating that those with higher resilience were less likely to experience severe distress. However, the confidence interval reaching 1 suggests variability. The relationship between resilience and diabetes self-care showed a trend towards significance (χ² = 3.05, p = 0.081), suggesting a possible link that warrants further study.




3.3 Associations between PTSS severity and health-related outcomes in individuals with diabetes

Table 3 presents results from simple logistic regressions. The findings reveal significant associations between PTSS severity and several key outcomes. For every unit increase in PTSS severity, the odds of experiencing depression increased by 8% (OR = 1.08, 95% CI [1.01–1.15], p = 0.022), and the odds of anxiety increased by 9% (OR = 1.09, 95% CI [1.02, 1.17], p = 0.009), representing small but meaningful effects. Higher PTSS severity was also linked to lower odds of resilience (OR = 0.93, 95% CI [0.87, 1.00], p = 0.034), indicating a modest inverse relationship, and greater odds of diabetes-related distress (OR = 1.10, 95% CI [1.02, 1.17], p = 0.009), suggesting a 10% increase in the likelihood of severe distress with each unit increase in PTSS severity.


Table 3 | Association between PTSS severity and mental health, diabetes-related distress, and resilience: Logistic regression results.
	Dependent variable
	Odds ratio
	95% CI
	p-value



	Depression
	1.08
	1.01-1.15
	0.022*


	Anxiety
	1.09
	1.02-1.17
	0.009**


	Resilience
	0.93
	0.87-0.10
	0.034*


	Diabetes related distress
	1.10
	1.02-1.17
	0.009**





CI represents confidence interval. Statistical significance is indicated as follows: *p < 0.05, **p < 0.01.







4 Discussion

AYA with T1D face key developmental transitions, increasing their risk for both mental and physical health challenges. The goal of this study was to better understand these challenges by examining the interplay between diabetes-related PTSS and various mental and physical health indicators, with particular attention to its association with resilience. The results expand on existing literature by highlighting how PTSS stemming from diabetes-related events may be linked to well-being in this population.

Consistent with broader trends (10), a significant portion of our participants—nearly three-fourths (74%)—struggle to meet the American Diabetes Association’s HbA1c goal of below 7%. Self-care levels also align with previous findings (22). Moreover, substantial diabetes-related distress was reported by nearly one-fifth (18%) of our cohort—lower than the 30–50% typically cited in the literature (2), possibly due to differences in age, demographics, or measures used. Mental health challenges were notable in our sample. More than one-fourth exhibited mild or greater levels of diabetes-related PTSS. Depression and anxiety rates were similar to prior research (1). Overall, 40% reported at least one condition of diabetes-related PTSS, depression, or anxiety, with 24% experiencing multiple conditions.

These results indicate that AYA with T1D may face intertwined physical and mental health challenges. In particular, AYA with racial/ethnic minority or low socioeconomic status tend to exhibit compromised glycemic control and elevated HbA1c levels (23, 24) and are more vulnerable to psychiatric disorders, which is also a risk factor for compromised diabetes management (1, 23). Given our sample was predominantly White and privately insured, the findings suggest that these challenges are pervasive across AYA of diverse backgrounds. Integrated care addressing both the psychological and physical dimensions of diabetes are essential.

Diabetes-related PTSS was positively correlated with depression, anxiety, and diabetes-related distress, and negatively correlated with resilience. These findings are consistent with previous research showing that trauma-related symptoms, whether directly related to illness or not, are commonly linked to poorer mental health outcomes in individuals with diabetes (25, 26). Moreover, higher levels of diabetes-related PTSS increased the likelihood of exhibiting clinical levels of depression, anxiety, and diabetes-related distress. The observed inverse relationship between resilience and diabetes-related PTSS also aligned with a well-documented pattern (27).

Additionally, strong associations between depression, anxiety, and distress highlight the frequent co-occurrence of these conditions. These findings illustrate the complex challenges in managing both diabetes care and psychological well-being.

Our findings on diabetes-related PTSS add new insights to the literature. Comorbidity of PTSS from general trauma with mental and physical health conditions is well-documented (26, 28). However, research on PTSS from diabetes-specific events (e.g., severe hypoglycemia, diabetes-related discrimination) and their links with other mental health conditions, is extremely limited. This gap leaves the need to better understand how these conditions interrelate.

While our study design does not allow for causal conclusions, we speculate that individuals with anxiety or depression may be more likely to perceive diabetes-related stressors as traumatic compared to those without these conditions. Similarly, those with lower resilience may be more prone to view diabetes-related events as traumatic than those with higher resilience. This aligns with theories framing resilience as a protective factor in coping with adversity (29). Otherwise, individuals who have experience of diabetes-related traumatic stressors might be more likely to develop or exacerbate depressive or anxiety symptoms, as well as diabetes-related distress.

Despite the established links between depression, diabetes-related distress, and poor glycemic control (1, 2), we did not find significant associations between mental health conditions and HbA1c or self-care, possibly due to our small sample size. Given the observed associations between depression and diabetes-related PTSS, diabetes-related PTSS may have clinical relevance for diabetes management, which could be explored in future research.

Our findings underscore the need for psychological interventions tailored to the unique challenges faced by AYA with T1D. Interventions that address PTSS, depression, anxiety, and diabetes-related distress, while also strengthening resilience, can offer a holistic strategy to improve diabetes outcomes. Trauma-informed care (TIC) is a promising approach in this regard, emphasizing the importance of recognition and use of protective factors such as resilience (1, 2). TIC also considers the individual’s demographic (e.g., race, ethnicity, gender), cultural, and socioeconomic contexts, making it well-suited to address the multifaceted challenges faced by this population.

Resilience-focused, trauma-informed interventions can promote trust, safety, and collaboration with patients and families. This includes acknowledging and respecting cultural beliefs, health practices, and social contexts that shape individuals’ experiences with diabetes. Providing patient- and family-centered care that empowers youth in decision-making may enhance self-efficacy and engagement. Psychoeducation on diabetes-related stress and trauma—delivered in a culturally responsive manner—can address issues such as stigma, culturally grounded illness beliefs, and treatment expectations rooted in religious or community values. Promoting emotion regulation and coping skills—within broader support systems, including family and peers—may further strengthen resilience. Fostering a supportive environment within care teams can also reduce provider burnout and enhance care quality.

TIC also emphasizes screening for traumatic stress and minimizing re-traumatization by recognizing the potential trauma of diabetes-related experiences (30). Given the known impact of depression and anxiety on diabetes management, the American Diabetes Association advises regular screening for these conditions in diabetes care (31). However, trauma or PTSS screening is not widely implemented. In our predominantly White and privately insured sample, a notable portion nonetheless reported diabetes-related PTSS. These findings suggest that PTSS screening may be relevant across a range of socioeconomic backgrounds and highlight the value of incorporating TIC practices into standard diabetes care. Adding TIC and PTSS screening to routine care is a crucial step that may fill a key gap in the literature and improve support for AYA during transitions.

Our relatively small sample may limit the generalizability of findings and reduce power to detect significant effects. Additionally, the sample was predominantly non-Hispanic White and privately insured, which may limit the applicability of findings to more diverse populations, including racial/ethnic minorities and individuals with lower socioeconomic status. The cross-sectional design also prevents causal interpretations between PTSS, psychological factors, and diabetes outcomes. While we included HbA1c as an objective measure, reliance on self-reported data for other variables may introduce the potential for response bias. We also did not collect detailed information on concurrent medications, psychotherapy, or other interventions participants may have been receiving. These unmeasured factors may have influenced psychological outcomes and diabetes-related behaviors.

Future research should include larger and more diverse samples to improve generalizability. Longitudinal designs can clarify causal links between diabetes-related PTSS and outcomes such as glycemic control and self-care. Investigating resilience as a potential moderator and comparing diabetes-related PTSS or non-medical trauma may help inform more targeted approaches to screening and intervention.

In conclusion, our findings reveal complex and clinically relevant patterns linking diabetes-related PTSS with other psychological challenges and reduced resilience in AYA with T1D. These interrelationships suggest that individuals experiencing PTSS may be caught in a spiral of emotional distress that undermines their capacity to manage the daily demands of diabetes. Moreover, low resilience may heighten susceptibility to perceiving diabetes-related events as traumatic, reinforcing this spiral. Recognizing and addressing these dynamics is critical to designing interventions that not only reduce psychological burden but also support long-term diabetes management. Our findings underscore the importance of incorporating trauma-informed, resilience-enhancing strategies into care models for this population.





Data availability statement

The datasets presented in this article are not readily available due to restrictions imposed by the Mass General Brigham Institutional Review Board (IRB). Requests to access the datasets should be directed to Tamaki Hosoda-Urban, t.hosoda.urban@tottori-u.ac.jp.





Ethics statement

The studies involving humans were approved by The Mass General Brigham Institutional Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.





Author contributions

TH-U: Writing – review & editing, Formal Analysis, Investigation, Funding acquisition, Methodology, Writing – original draft, Software, Data curation, Resources, Validation, Conceptualization, Project administration, Visualization. EO’D: Writing – review & editing, Supervision, Conceptualization.





Funding

The authors declare that financial support was received for the research and/or publication of this article. The current study has been funded by the American Diabetes Association (ADA)Grant Number: 7-21-PDFHD-11), the Juvenile Diabetes Research Foundation (JDRF) (Grant Number: 1-PDF-2021-1001-S-B), and the Japan Society for the Promotion of Science (JSPS) (Grant Number: 23K16283).




Acknowledgments

We express our great appreciation to all participants in this study for their invaluable contributions. We also extend our gratitude to Toshiki Fukuzaki, Associate Professor at Tottori University, for his expert statistical advice.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





References

	 Buchberger B, Huppertz H, Krabbe L, Lux B, Mattivi JT, Siafarikas A. Symptoms of depression and anxiety in youth with type 1 diabetes: A systematic review and meta-analysis. Psychoneuroendocrinology. (2016) 70:70–84. doi: 10.1016/J.PSYNEUEN.2016.04.019, PMID: 27179232


	 Rodríguez-Muñoz A, Picón-César MJ, Tinahones FJ, Martínez-Montoro JI. Type 1 diabetes-related distress: Current implications in care. Eur J Internal Med. (2024), 1–9. doi: 10.1016/j.ejim.2024.03.030, PMID: 38609810


	 Buschur EO, Glick B, Kamboj MK. Transition of care for patients with type 1 diabetes mellitus from pediatric to adult health care systems. Trans Pediatr. (2017) 6:373–82. doi: 10.21037/tp.2017.09.06, PMID: 29184818


	 Smith KJ, Béland M, Clyde M, Gariépy G, Pagé V, Badawi G, et al. Association of diabetes with anxiety: A systematic review and meta-analysis. J Psychosomatic Res. (2013) 74:89–99. doi: 10.1016/j.jpsychores.2012.11.013, PMID: 23332522


	 Strandberg RB, Graue M, Wentzel-Larsen T, Peyrot M, Rokne B. Relationships of diabetes-specific emotional distress, depression, anxiety, and overall well-being with HbA1c in adult persons with type 1 diabetes. J Psychosomatic Res. (2014) 77:174–9. doi: 10.1016/j.jpsychores.2014.06.015, PMID: 25149027


	 Hosoda-Urban T, O’Donnell EH. Diabetes-related posttraumatic stress symptoms (PTSS) in adolescents and young adults with type 1 diabetes: A pilot study. J Acad Consultation-Liaison Psychiatry. (2024) 65:1–6. doi: 10.1016/j.jaclp.2024.01.003, PMID: 38302058


	 Karczewski SA. Pediatric medical traumatic stress in youth with type 1 diabetes and their caregivers: A longitudinal assessment of metabolic control and psychosocial mediators. Chicago, IL:DePaul University (2015).


	 Kazak AE, Kassam-Adams N, Schneider S, Zelikovsky N, Alderfer MA, Rourke M, et al. An integrative model of pediatric medical traumatic stress. J Pediatr Psychol. (2006) 31:343–55. doi: 10.1093/jpepsy/jsj054, PMID: 16093522


	 Price J, Kassam-Adams N, Alderfer MA, Christofferson J, Kazak AE. Systematic review: A reevaluation and update of the integrative (trajectory) model of pediatric medical traumatic stress. J Pediatr Psychol. (2016) 41:86–97. doi: 10.1093/jpepsy/jsv074, PMID: 26319585


	 Miller KM, Foster NC, Beck RW, Bergenstal RM, DuBose SN, DiMeglio LA, et al. Current state of type 1 diabetes treatment in the U.S.: Updated data from the T1D exchange clinic registry. Diabetes Care. (2015) 38:971–8. doi: 10.2337/dc15-0078, PMID: 25998289


	 Denckla CA, Cicchetti D, Kubzansky LD, Seedat S, Teicher MH, Williams DR, et al. Psychological resilience: An update on definitions, a critical appraisal, and research recommendations. Eur J Psychotraumatol. (2020) 11:1–18. doi: 10.1080/20008198.2020.1822064, PMID: 33244362


	 Hilliard ME, Hagger V, Hendrieckx C, Anderson BJ, Trawley S, Jack MM, et al. Strengths, risk factors, and resilient outcomes in adolescents with type 1 diabetes: Results from diabetes MILES Youth-Australia. Diabetes Care. (2017) 40:849–55. doi: 10.2337/dc16-2688, PMID: 28446529


	 Weinger K, Butler HA, Welch GW, La Greca AM. Measuring diabetes self-care: A psychometric analysis of the Self-Care Inventory-Revised with adults. Diabetes Care. (2005) 28:1346–52. doi: 10.2337/diacare.28.6.1346, PMID: 15920050


	 Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson AM, Aponte JE, et al. Assessment of diabetes-related distress. Diabetes Care. (1995), 754–60. doi: 10.2337/diacare.18.6.754, PMID: 7555499


	 Shapiro JB, Vesco AT, Weil LEG, Evans MA, Hood KK, Weissberg-Benchell J. Psychometric properties of the Problem Areas in Diabetes: Teen and parent of teen versions. J Pediatr Psychol. (2018) 43:561–71. doi: 10.1093/jpepsy/jsx146, PMID: 29267939


	 Foa EB, McLean CP, Zang Y, Zhong J, Powers MB, Kauffman BY, et al. Psychometric properties of the posttraumatic diagnostic scale for DSM–5 (PDS–5). psychol Assess. (2016) 28:1166–71. doi: 10.1037/pas0000258, PMID: 26691504


	 Foa EB, Asnaani A, Zang Y, Capaldi S, Yeh R. Psychometrics of the Child PTSD Symptom Scale for DSM-5 for trauma-exposed children and adolescents. J Clin Child Adolesc Psychol. (2018) 47:38–46. doi: 10.1080/15374416.2017.1350962, PMID: 28820616


	 Kroenke K, Spitzer RL. The PHQ-9: A new depression diagnostic and severity measure. Psychiatr Ann. (2002) 32:509–15. doi: 10.3928/0048-5713-20020901-06


	 Johnson JG, Harris ES, Spitzer RL, Williams JB. The patient health questionnaire for adolescents: Validation of an instrument for the assessment of mental disorders among adolescent primary care patients. J Adolesc Health. (2002) 30:196–204. doi: 10.1016/S1054-139X(01)00333-0, PMID: 11869927


	 Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized anxiety disorder. Arch Internal Med Am Med Assoc. (2006) 166:1092. doi: 10.1001/archinte.166.10.1092, PMID: 16717171


	 Prince-Embury S. Resiliency scales for children and adolescents: A profile of personal strengths. San Antonio, TX: Pearson Education (2006).


	 Khagram L, Martin CR, Davies MJ, Speight J. Psychometric validation of the Self-Care Inventory-Revised (SCI-R) in UK adults with type 2 diabetes using data from the AT.LANTUS Follow-on study. Health Qual Life Outcomes. (2013) 11:1–9. doi: 10.1186/1477-7525-11-24, PMID: 23443007


	 Borschuk AP, Everhart RS. Health disparities among youth with type 1 diabetes: A systematic review of the current literature. Families Systems Health. (2015) 33:297–313. doi: 10.1037/fsh0000134, PMID: 25984737


	 Foster NC, Beck RW, Miller KM, Clements MA, Rickels MR, DiMeglio LA, et al. State of type 1 diabetes management and outcomes from the T1D Exchange in 2016-2018. Diabetes Technol Ther. (2019) 21:66–72. doi: 10.1089/dia.2018.0384, PMID: 30657336


	 Lukaschek K, Baumert J, Kruse J, Emeny RT, Lacruz ME, Huth C, et al. Relationship between posttraumatic stress disorder and Type 2 Diabetes in a population-based cross-sectional study with 2970 participants. J Psychosomatic Res. (2013) 74:340–5. doi: 10.1016/j.jpsychores.2012.12.011, PMID: 23497837


	 Lunkenheimer F, Eckert AJ, Hilgard D, Köth D, Kulzer B, Lück U, et al. Posttraumatic stress disorder and diabetes-related outcomes in patients with type 1 diabetes. Sci Rep. (2023) 13:1–11. doi: 10.1038/s41598-023-28373-x, PMID: 36707607


	 Camargo A, Casiraghi LP, Vargas R, Trujillo M. Psychological resilience and post-traumatic stress disorder: A systematic review and meta-analysis of the effects of intentional and unintentional trauma before the COVID-19 pandemic. Middle East Curr Psychiatry. (2025) 32:1–12. doi: 10.1186/s43045-025-00528-8


	 Price M, Legrand AC, Brier ZMF, Hébert-Dufresne L. The symptoms at the center: Examining the comorbidity of posttraumatic stress disorder, generalized anxiety disorder, and depression with network analysis. J Psychiatr Res. (2019) 109:52–8. doi: 10.1016/j.jpsychires.2018.11.016, PMID: 30502492


	 Santos FRM, Bernardo V, Gabbay MAL, Dib SA, Sigulem D. The impact of knowledge about diabetes, resilience and depression on glycemic control: A cross-sectional study among adolescents and young adults with type 1 diabetes. Diabetol Metab Syndrome. (2013) 5:1–5. doi: 10.1186/1758-5996-5-55, PMID: 24289093


	 Substance Abuse and Mental Health Services Administration (SAMHSA). Trauma informed care in behavioral health services: A treatment protocol (TIP) series 57. Rockville, MD: Substance Abuse and Mental Health Services Administration (2014).


	 Reinauer C, Tittel SR, Müller-Stierlin A, Baumeister H, Warschburger P, Klauser K, et al. Outpatient screening for anxiety and depression symptoms in adolescents with type 1 diabetes: A cross-sectional survey. Child Adolesc Psychiatry Ment Health. (2023) 17:1–9. doi: 10.1186/s13034-023-00691-y, PMID: 38129890







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Hosoda-Urban and O’Donnell. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt.2025.1615273_cover.jpg
& frontiers | Frontiers in Psychiatry

Diabetes-related posttraumatic stress
symptoms, resilience, and illness
management among adolescents and
young adults with type 1 diabetes: an
exploratory study





OEBPS/Images/crossmark.jpg
©

2

i

|





