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Background

Childhood trauma exerts enduring impacts on the physical and psychological well-being of individuals in adulthood, influencing their daily functioning. This study aims to investigate the impact of childhood trauma on stress recovery in adults, concentrating on heart rate variations during acute stress exposure.





Methods

A cohort of 126 participants completed the Childhood Trauma Questionnaire (CTQ) and underwent the Trier Social Stress Test (TSST) to elicit acute stress, with continuous heart rate (HR) monitoring for stress recovery assessment.





Results

The results revealed a negative correlation between childhood trauma and stress recovery, prominently observed in instances of emotional neglect and abuse. Individuals with heightened childhood trauma exhibited protracted stress recovery following acute stress exposure.





Conclusion

Childhood traumatic experiences were associated with the recovery from acute stress, as indicated by heart rate indices. These findings contribute to the foundational framework for psychological interventions tailored to individuals with a history of childhood trauma.
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1 Introduction

Encountering a sudden and transient stressful event involves restoring homeostasis through the elicitation of nonspecific physiological and psychological responses, which is an essential adaptive ability honed through evolution (1). When confronted with a stressful event, individuals must respond promptly to optimize their adaptation (2, 3). These stress responses typically dissipate within a few minutes, returning to baseline physiological levels (4, 5), thereby restoring a normal physiological and psychological state. From a physiological perspective, an individual’s hypothalamic-pituitary-adrenal (HPA) axis and sympathetic nervous system (SNS) serve as the primary effectors in the stress response system (6, 7). The SNS functions by increasing blood pressure, skin electrical activity, and heart rate, thereby accelerating metabolism and providing energy to confront the stressor.

Stress adaptation varies significantly from one individual to another, influenced by the cumulative effects of innate factors and acquired long-term experiences. Childhood experience is a crucial determinant of individual differences in stress adaptation. Significant stress during childhood, such as abuse or ongoing or repeated physical or emotional trauma, can have lasting effects into adulthood. This sustained physical or psychological harm resulting from persistent abuse by parents or caregivers throughout childhood is referred to as childhood trauma (8–10). Numerous studies have established a link between childhood trauma and maladjustment in adulthood (11, 12). For example, individuals who have suffered childhood trauma are at a higher risk of developing cardiovascular disease, anxiety, and depression in adulthood compared to those without such a history (13–18).

One possible explanation for the aforementioned problems may be related to the fact that childhood trauma alters an individual’s response to and recovery from stress. As an early life stressor, childhood trauma is likely to have enduring effects on emotional regulation and coping mechanisms when confronted with subsequent stressors (19, 20). Research indicates that individuals with a history of childhood trauma tend to experience more pronounced negative effects from daily stressors compared to those without such a history (21, 22). Negative parenting behaviors during childhood, such as refusal or punishment, have been associated with lower resilience (23). Furthermore, individuals with a history of childhood trauma exhibit heightened psychological stress responses, report elevated stress levels, and consequently encounter increased psychological difficulties, thereby compromising their resilience (24, 25).

Moreover, previous research found that individuals with a history of adverse events in early life exhibit altered cortisol and heart rate responses to acute psychological stress (26–29). These alterations in physiological responses are attributed to early life stress. This change is a crucial factor in explaining why childhood trauma has long-term effects on individuals (18). As a significant physiological manifestation of stress, the response and recovery of the SNS (sympathetic nervous system) can exert a significant and long-term influence on an individual’s biopsychosocial health. Studies suggest that when these individuals encounter stress in adulthood, their childhood trauma experiences continue to affect their cardiovascular health, potentially leading to cardiovascular disorders characterized by either hyperreactive or blunted responses (30, 31).

Notably, most studies primarily concentrate on the physiological responses of individuals during stress, particularly the degree of SNS activation. However, it is crucial to consider not only how an individual reacts to stress (e.g., elevated heart rate) but also the efficiency of their recovery process. This is because if the individual fails to restore homeostasis after the stressor has subsided, the cumulative effects of stress can lead to deleterious consequences over time (32, 33). Consequently, Stress recovery, defined as the rapid adaptation and restoration of basic physiological levels after acute stress events, is a fundamental capability (34, 35). For instance, heart rate recovery measures, rather than reactivity measures, from cognitively challenging tasks could predict blood pressure changes in older healthy adults over a three-year period (36). Furthermore, another study demonstrated that better heart rate recovery from a mental arithmetic task is associated with a smaller carotid intima–media thickness (IMT), a marker of generalized atherosclerosis (37). Additionally, delayed or attenuated heart rate recovery after physical exercise predicts endothelium dysfunction (38) and coronary events (39).

Despite the significant health implications of heart rate recovery on coronary health and blood pressure, it has received limited attention in the context of physiological conditions related to childhood trauma. Only a handful of studies have employed heart rate recovery from stressful tasks as an indicator of coping. One study used a role-play task to investigate how psychosocial stressors impact blood pressure and heart rate among participants with varying family relationships. However, the study did not reveal any significant differences in heart rate recovery between the groups (27). Another study, utilizing the Cold Pressor task and the Stroop task as stressors, found that participants who met the criteria for childhood trauma took longer to recover their heart rate from the Cold Pressor task, but not the Stroop task (40). Therefore, for those who have experienced childhood trauma, attenuated heart rate recovery from more physical (such as the Cold Pressor task) has been confirmed, but it remains uncertain whether psychosocial stressor stressors can elicit a similar effect.

In summary, childhood trauma has a profound negative impact on daily life, affecting the physical and psychological well-being of individuals in adulthood and hindering their normal development. To address the question of the various enduring psychological and physiological risks associated with childhood trauma, it is crucial to understand how the physiological systems of traumatized individuals’ function when faced with stress. Previous studies have primarily focused on the effects of childhood trauma on cortisol and heart rate reactivity, but they have rarely explored its relationship with stress recovery. Therefore, this study employed the Trier Social Stress Test (TSST) to induce stress in individuals and aimed to investigate the impact of childhood traumatic experiences on stress recovery in adulthood. Our hypothesis was that childhood traumatic experiences could predict individuals’ stress recovery in adulthood. Specifically, we anticipated that individuals who experienced less childhood trauma would demonstrate higher levels of adaptation and recover more quickly from stressful situations.




2 Methods



2.1 Participants

Data were obtained from 126 students (female = 64; male = 62) aged 17 to 28 (M = 22.44, SD = 2.46). The study was voluntary, with participants informed of their confidentiality and the option to withdraw at any time. Therefore, everyone filled in a written informed consent form before the experiment and received appropriate compensation at the end. The Ethics Committee of Human Experimentation in the Institute of Psychology authorized the research proposal to guarantee that research ethics principles were followed. The experiment adhered to the following screening criteria to eliminate potential interfering factors: 1) excluding individuals who have been participated in stress-inducing experiments before; 2) excluding individuals with endocrine disorders, such as thyroid disease or adrenal disease, and those who had taken medications related to endocrine diseases, such as hormonal drugs, in the past month; 3) excluding subjects with psychiatric or neurological disorders; 4) excluding individuals with periodontitis or any wounds in the mouth, including oral ulcers; 5) excluding subjects who had colds, allergies, or acute exacerbation of chronic diseases in the past two weeks, and those who had taken any medications during this period; 6) excluding individuals who consumed liquor excessively (exceeding 100g per day) or smoked excessively (more than five cigarettes a day); 7) excluding subjects with long-term anxiety, depression, insomnia, or other similar symptoms, as well as those with irregular day and night work patterns; 8) ensuring that the body mass index (BMI) was within the normal range; 9) ensuring normal vision or corrected vision.




2.2 Procedures

Upon arrival at the laboratory, subjects were first given a detailed explanation of the entire process and what would be covered in the experiment, they were also required to reconfirm that the screening criteria were met. It is important to note that on the day of the experiment, participants were not allowed to smoke, drink alcohol, strong tea or coffee, or engage in strenuous exercise within 2 hours before the experiment. After that, an informed consent form was signed. After a short break, they were instructed to complete a baseline mental arithmetic task and a series of questionnaires. The mental arithmetic task was carried out on the computer, which involved subtracting the number 14 consecutively from 1023 and entering the result. If any errors were made during the process, they were required to restart from 1023. Questionnaires included the demographic information questionnaire and the CTQ. Upon completion of the previous tasks, participants were given a 30-minute break. During this time, they were fitted with a heart rate monitor, and their baseline heart rate was recorded. Following the break, participants were provided with an additional 5-minute period of rest, during which they were instructed to remain seated and avoid any unnecessary movement. Afterward, they participated in the Trier Social Stress Test (TSST). After the TSST task, they return to a quiet room to rest. Heart rate data were continuously recorded throughout the entire experiment for subsequent analysis. The whole experimental procedure is shown in Figure 1.




Figure 1 | General procedure. Upon arrival at the laboratory, participants initially completed questionnaires and then rested for half an hour. Following this rest period, they measured their heart rate (HR) at rest for a 5-minute period to establish a baseline. Subsequently, they engaged in a stress task i.e., the Trier Social Stress Test (TSST). The TSST comprised three segments: a 5-minute preparation for a speech, a 5-minute public speech presentation, and a 5-minute public mental arithmetic task. During this process, participants wore a HR belt to monitor their HR. Following the TSST, participants returned to the preparation room to complete a 5-minute HR test in the resting state.






2.3 Measures



2.3.1 The Childhood Trauma Questionnaire

The Childhood Trauma Questionnaire (CTQ; 41, 42) is one of the world’s most widely recognized questionnaires for the assessment of childhood trauma experience. It has been revised and used by scholars from various countries and has good reliability and validity. This study used a Chinese version translated by Zhao et al. (43), which has been verified in the samples of middle school students and college students (44).

There are five subscales in CTQ, including emotional abuse (e.g., Someone in my family has said mean or insulting things to me.), physical abuse (e.g., Someone in my family beat me so badly that I had to go to the hospital.), sexual abuse (e. g., I think I was sexually abused.), emotional neglect (e. g., Home is the source of my strength and support.), and physical neglect (e. g., Someone looked after me and protected me.). It uses a five-point Likert scale (ranging from 1 = never to 5 = always), and each subscale contains five items, requiring participants to choose according to how often they experienced the situation before the age of 16. The higher the score, the more severe the participants’ childhood trauma. In this study, the sum of the items in the subscale was used as the subscale score, and the sum of the subscales was used as the total score of the CTQ (α = 0.71).




2.3.2 Trier social stress test

In this study, the Trier social stress test (TSST) was used to trigger the participants’ stress response, which was developed by Kirschbaum et al. (4) and improved by Buchanan et al. (45). It is divided into three stages: speech preparation, speech test, and mental arithmetic test, each limited to five minutes.

Prior to the commencement of the experiment, participants were briefed in a preparation room about the task they would undertake. The scenario involved participants being informed that they were accused of theft by supermarket security guards while shopping. They were then instructed to prepare a speech in defense of their innocence, which they would later present to a panel of “supermarket managers”. During the speech preparation phase, participants were allowed to take notes, but they were expected to deliver their speech without referring to these notes.

After the preparation phase, participants were escorted to a separate room where they were required to perform the speech and mental arithmetic tasks. In this room, they encountered a panel composed of three “supermarket managers” – one male and two females – who were unfamiliar to the participants. The “managers” wore white coats and maintained a neutral and serious demeanor throughout the task to ensure the scenario’s credibility.

Immediately following the instruction to begin, participants commenced their timed five-minute speech, defending their innocence. Upon completion of the speech, participants were then instructed to perform a mental arithmetic task, which involved subtracting 13 consecutively from 1,022 and verbally reporting the result at each step. If a mistake was made, participants were required to restart the count from 1,022. The entire procedure, encompassing both the speech and mental arithmetic tasks, was recorded on video for subsequent analysis.




2.3.3 Heart rate

In this study, we utilized the Polar H10 chest strap device and the Polar RS800CX watch to measure and record heart rate (HR), expressed as the number of heartbeats per minute (bpm). The Polar H10 sensor features a high data sampling rate of 1000 Hz and a sampling range of 30–240 bpm, allowing for precise measurement. It can be securely fastened to the chest area of each participant, and its validity for HR monitoring has been previously established (46). Additionally, the Polar RS800CX watch was used to synchronize with a data logger, ensuring the accurate recording and timing of HR data during the experiment. In addition to recording the HR of the whole experiment, this study also paid attention to the average value of several task stages. These stages include a 5-minute rest period, the TSST task period (a 5-minute speech preparation, a 5-minute speech test, a 5-minute mental arithmetic test), and a 5-minute stress recovery period.





2.4 Data analysis

In this study, statistical analysis was performed using SPSS version 23.0. First, descriptive statistics for various variables were computed. At the same time, we calculated the change value of HR as the stress recovery index. To observe the dynamic changes in stress recovery more clearly, this study quantifies it through the decline in heart rate during the first two minutes of acute stress events. Specifically, we used the HR of the first minute of the speech period minus the HR of the second minute of the speech period as the stress recovery value of the speech task (SR_HRsp = HRsp_1 − HRsp_2), and use the HR of the first minute of the mental arithmetic period minus the HR of the second minute of the mental arithmetic period as the stress recovery value of the mental arithmetic task (SR_HRco = HRco_1 − HRco_2). Analysis of variance (ANOVA) was then performed on the heart rate at different stages throughout the experiment to examine the effectiveness of stress induction. Secondly, a correlation analysis was conducted to explore the relationship between the scores of CTQ and its sub-scales with respect to the stress recovery indicators. Considering the potential impact of demographic factors, such as age, gender, and socioeconomic status, we calculated partial correlations between the CTQ scores, including its scaleless, and stress recovery while controlling for these demographic factors. Third, we examined the effect of CTQ on stress recovery through regression analysis. The CTQ scores that demonstrated a significant correlation with stress recovery in the aforementioned partial correlation analysis were employed as independent variables, while the stress recovery values were designated as the dependent variable.





3 Results



3.1 Descriptive statistics and preliminary analyses

The descriptive statistics results were shown in Table 1. The total score of CTQ (M = 32.61, SD = 5.81) ranged from 25 to 55. According to the average, we divided the participants whose total score was less than or equal to the median (score=31) into the low group, and the participants with the total score higher than the median into the high group. For overall, there were no significant differences in CTQ total score and sub scale scores between males and females. Similar results were found for the high and low groups. There was no significant difference in demographic variables (age, gender, and socioeconomic status) between the high and low trauma groups (ps > 0.05).


Table 1 | The results of descriptive statistics and bivariate correlations (N = 126).



Further analysis of variance (ANOVA) was performed on the heart rate at different stages throughout the experiment, and the results were shown in Figure 2. For the whole group, participants experienced higher stress levels during the speech test and the mental arithmetic test periods. Post hoc tests revealed that heart rate during the TSST (the speech test and the mental arithmetic test periods) were significantly higher than all other periods (ps < .001). Similar results were found for the high and low groups.




Figure 2 | Changes in heart rate (HR) across each stage of the experiment. Participants exhibited increased stress levels during the Trier Social Stress Test (TSST). HR during the stress test, encompassing both the speech and mental arithmetic test periods, was significantly higher compared to the baseline, preparation, and post-test phases. This pattern was consistent across both the high and low trauma groups. In the figure, “Total” represents the response curve for all participants, “Low” represents the low trauma group, and “High” represents the high trauma group. In order to observe the dynamic changes of stress recovery more clearly, the change of heart rate per minute in the process of individuals facing stressful events was shown in Figure 3.






Figure 3 | Changes in heart rate (HR) during acute stress events. During the speech period, HR tends to gradually decrease, indicating the occurrence of adaptive changes. Upon transitioning to the counting period, there is a slight upward trend in heart rate, which is followed by a decrease as the counting period continues.






3.2 Regression analysis

The results of the correlation analysis of the variables in this study were shown in Table 1. SR_HRsp were shown to be negatively associated with emotional abuse (r = −0.299, p = .001), emotional neglect (r = −0.268, p = .002) and the total score of CTQ (r = −0.211, p = .018). Physical neglect was found to be significantly negatively correlated with family social-economic status (r = −0.205, p = .021). And there was significant negative correlation between the total score of CTQ and family social-economic status (r = −0.176, p = .049). The results of partial correlations reveal that the total score of CTQ is significantly correlated with stress recovery (r = −0.192, p < .05). For subscales scores, only emotional neglect (r = −0.261, p < .01) and emotional abuse (r = −0.290, p < .01) are significantly correlated with stress recovery.

We subsequently conducted regression analyses to investigate the impact of CTQ on stress recovery. Model 1 revealed that the overall CTQ score significantly predicted the reduction in heart rate (SR_HRsp) following the TSST (β = −0.211, t = −2.403, p = .018). To elucidate the contributions of specific subdimensions to stress recovery, we included the sub-scale scores that were significantly associated with SR_HRsp in the regression model. Model 2 indicated that emotional abuse (β = −0.230, t = −2.509, p = .013) and emotional neglect (β = −0.180, t = −1.960, p = .052) emerged as significant predictors of SR_HRsp in response to the TSST.

To account for potential demographic influences, we constructed two additional regression models that controlled for age, gender, and family socioeconomic status, as detailed in Table 2. The findings remained robust after adjusting for these demographic variables. The total CTQ score continued to significantly predict SR_HRsp to the TSST (β = −0.194, t = −2.152, p = .033). Among the sub-scales, emotional abuse remained a significant predictor of SR_HRsp (β = −0.224, t = −2.407, p = .018), while emotional neglect approached significance (β = −0.176, t = −1.904, p = .059). Notably, higher levels of emotional abuse and emotional neglect were associated with poorer SR_HRsp.


Table 2 | Results of multiple regression analyses.







4 Discussion

The objective of this study was to investigate the impact of childhood trauma experiences on stress recovery during laboratory-induced acute stress. The findings revealed that when individuals encountered acute stress situations, their heart rate initially spiked and then gradually decreased. There was a negative correlation between stress recovery and the scores of CTQ. Specifically, individuals who had experienced more severe childhood trauma exhibited a slower return of their heart rate to baseline levels after exposure to the stressful event. This finding was further supported by regression analysis.

Childhood trauma negatively predicted an individual’s stress recovery, confirming the hypothesis of this study. However, this finding contradicts some previous results. In one study, researchers did not observe any significant difference in heart rate recovery between participants with positive and negative family relationships after a stressful role-play task (27). Participants were asked to role-play a challenging social situation, where they had to ask a neighbor to turn down loud music, but the neighbor refused. Although their heart rate increased significantly during the task, but even in the negative family relationship group with a higher heart rate, their average heart rate remained below 96 beats per minute (bpm). In contrast, during the speech period of the Trier social stress task in our study, our participants had an average heart rate of over 106 bpm which is higher than their results. It is possible that the Trier social stress task elicited a stronger heart rate response, enabling it to detect heart rate recovery with more precision.

In another study, researchers found significant differences in heart rate recovery after the Cold Pressor task between a childhood trauma group and a non-childhood trauma group, but this effect was not observed after the Stroop task. Unfortunately, they did not provide specific heart rate data for both tasks, rather using “proportion unrecovered” as the index of heart rate recovery. However, according to one study investigating the cardiovascular response to the Stroop task, the average heart rate during different variations of the Stroop tasks remained below 75 bpm (47), so it’s still possible that the Stroop task does not elicit enough heart rate response to detect differences during the recovery period. The heart rate recovery pattern observed in different groups during the Cold Pressor task aligns with our finding, potentially validating our hypothesis. This might also indicate that heart rate response and recovery do not differentiate between a more physical stressor (cold exposure) and a more psychosocial one (public speech). Taken together, several studies have yielded similar results to ours, but it still needs further investigation whether the lack of sufficient heart rate response is the reason why the aforementioned studies did not find any differences between childhood trauma/non-childhood trauma group, and if this is the case, how much cardiovascular response criteria it has to meet to detect such differences.

Previous studies examining the response and recovery of blood pressure following laboratory-induced acute stress can further support the current hypothesis. After investigating a large sample of middle-aged and elderly individuals, some researchers have observed that individuals who experienced high-intensity psychosocial stress during childhood tend to exhibit slower recovery of blood pressure from acute stressors (48). Additionally, other studies have indicated that delayed recovery of cardiovascular reactions, such as elevated blood pressure and heart rate, may be indicative of stress response disorder (48, 49).

Another focal point of this experiment was to examine which aspects of childhood trauma contribute to reduced stress recovery following psychosocial stressors. We will delve deeper into this discussion in the following sections.

Childhood is a particularly sensitive and critical stage in brain development, where biological processes related to long-term stress responses can undergo significant changes. Furthermore, the effects of environmental exposure during this period are often more pronounced than in adulthood (50). On the one hand, traumatic events in childhood will have a negative impact on the development of the stress response system (25, 51). Childhood trauma may impair the normal activity of the HPA axis function (52), decreased function of the locus coeruleus-norepinephrine (LCNE) system (53, 54), and affect the production of oxytocin (55), all of which are associated with stress disorder. On the other hand, adversity in early childhood may be associated with changes in brain structure and functions of the brain systems responsible for regulating emotion and motivation (56–58). In essence, childhood trauma can impact an individual’s ability to recover from acute stress more slowly, mediated by the neural mechanisms underlying emotional and motivational processes.

More specifically, emotional abuse and emotional neglect in childhood trauma can negatively predict stress recovery in adulthood, thereby confirming our research hypothesis. Our findings established a direct correlation between exposure to emotional abuse or emotional neglect and the ability to recover from stress. Previous studies suggested that the type of emotional support received in childhood has a profound impact on adult life (59–63). One of the reasons emotional supports is so influential in stress recovery during adulthood is its association with resilience. Resilience is the ability to adaptively overcome stress and adversity while maintaining normal psychological and physiological functions, facilitating rapid recovery after adverse experiences (64, 65). A study investigating the relationship between recalled parental rearing behavior and resilience found that participants who experienced positive rearing behavior during childhood exhibited higher resilience, while those who experienced negative rearing behavior, such as rejection and punishment exhibited lower resilience (23). Furthermore, studies have linked emotional neglect with lower self-efficacy (16), which is considered a crucial component of resilience (66).

Thus, individuals who have experienced severe childhood trauma tend to exhibit lower psychological resilience in the absence of intervention by other external factors. Consequently, when confronted with acute stress events in adulthood, they often lack sufficient psychological resources to deal with stress, resulting in a prolonged recovery process. Notably, the recovery of their physiological state closely mirrors their psychological resilience (25). Conversely, individuals who have experienced less childhood trauma are more likely to recover swiftly from acute stress in adulthood. Individuals with high self-esteem and strong social support (including family and friends) are better equipped to mitigate anxiety and perceived stress following acute stress events (25, 34, 67). Importantly, individuals with good resilience not only recover more quickly from psychological difficulties following significant stress or trauma but also have a lower risk of developing psychological disorders (25).

There is no doubt that childhood trauma as a whole could affect mental wellbeing, but some researchers hypothesize that various forms of childhood trauma can differently affect stress response in adulthood. Researchers categorized childhood trauma into two broad categories: deprivation and threat. Deprivation encompasses a wide variety of topics, including emotional neglect, physical neglect, poverty, and institutionalization. On the other hand, threats may include emotional and physical abuse, emotional and physical bullying by peers, sexual abuse, and exposure to community violence. It is hypothesized that exposure to deprivation in childhood may lead to a reduction in the thickness and volume of the association cortex, while exposure to threats during childhood can affect the hippocampus, amygdala, and ventromedial prefrontal cortex, ultimately influencing fear conditioning and extinction (68).

There have been several studies of the HPA-axis confirming this categorization. One study specifically examined the impact of different types of childhood adversity on cortisol indicators among teenage participants aged 9–16. These indicators include cortisol awakening response, diurnal cortisol regulation, acute stress reactivity, and recovery. They found out that exposure to physical abuse accelerates HPA-axis activation to a stress task (Socially-Evaluated Cold Pressor Task) and exposure to emotional abuse hinders cortisol recovery following the task (69). A second study distinguished between deprivation (operationalized as poverty) and threat (operationalized as exposure to violence) in terms of psychopathology and physiological reactivity among teenagers. They found out that threat but not deprivation is associated with differences in the HPA axis indicator (70). A third study found that exposure to childhood adversity is related to elevated morning cortisol levels, but this association is confined to threat exposure in females (71). Finally, a meta-analysis study confirmed that exposure to uncontrollable threats is associated with a high, flat diurnal profile of cortisol secretion (72).

In these aforementioned studies, only exposure to threat or abuse could elicit anomalies in the HPA-axis, but how different types of childhood adversity affect the autonomic system is less documented, and existing studies exhibit some inconsistency regarding whether threat and deprivation will affect the autonomic nervous system (ANS) to the same degree. One study, for instance, indicated that deprivation does not influence the ANS as profoundly as threat does. In Busso et al.’s study (70), along with measuring HPA axis indicators, they also assessed ANS markers such as respiratory sinus arrhythmia (RSA) and pre-ejection period (PEP). The hierarchical linear regression model revealed that after accounting for interpersonal violence, deprivation (poverty) alone did not significantly alter the pre-ejection period (PEP) during the TSST test (70). Nevertheless, some studies suggest early-life deprivation can indeed affect the ANS. One such study compared three groups of children: institutionalized children who later received high-quality foster care, institutionalized children who remained in standard care, and children who were never institutionalized. The researchers found that, compared to the children who received high-quality foster care, the institutionalized children who stayed in standard care exhibited a notably blunted ANS response, as indicated by heart rate, diastolic blood pressure (DBP), and pre-ejection period (PEP) during the speech component of the TSST test, as well as pre-ejection period (PEP) during the math component (73). Another study also focused on institutionalized children, comparing the autonomic response of late-adopted children (adopted after 12 months), early-adopted children (adopted before 8 months), and non-adopted children (raised by their birth parents) during the TSST-C test. The findings revealed that late-adopted children exhibited a lower overall PEP compared to non-adopted children (74). Notably, both studies lacked a comparison group exposed to threat, limiting the ability to draw conclusions about the relative impact of deprivation and threat on the autonomic system.

In our study, we encompassed both neglect (emotional neglect, physical neglect) and threat (physical abuse, emotional abuse, and sexual abuse) exposure, and instead of focusing on the reactivity of the ANS, we delved into the recovery process. Our results suggested that both emotional abuse and emotional neglect led to delayed heart rate recovery following the TSST experiment. This may suggest that various forms of childhood trauma impact the heart rate recovery process similarly, yet this conclusion warrants further investigation. Given the frequent coexistence of abuse and neglect, a more meticulous experimental control is imperative.

Several limitations need to be mentioned in the present study. First of all, this study employed a cross-sectional design, which provided a snapshot of the relationship between childhood trauma and stress recovery in adulthood. However it does not permit the establishment of causality. The temporal sequence of events, which is essential for inferring causal relationships, cannot be accurately determined from cross-sectional data. This limitation suggests that future research should employ longitudinal designs that can track the progression of stress responses and recovery over time, thereby offering a clearer understanding of how childhood experiences may influence later physiological and psychological outcomes. Second, this study used the self-reported CTQ to assess childhood abuse, and most of the individuals’ scores were concentrated in the mild to moderate range, which resulted in an uneven distribution of various types. Future studies will screen according to the severity and expand the sample size to further test the recovery from acute stress in individuals with different types of CTQ. Third, the sample in this study consisting of individuals from a similar age range, poses limitations to the generalizability of our results. Future research could expand the age range to include both younger and older individuals, as well as recruiting participants from various occupational and socioeconomic backgrounds. Last, this study only used TSST to induce acute stress states in individuals but did not clearly distinguish the type or severity of stressors. Additionally, our study did not examine psychological resilience or individuals’ interpretation of past experiences, which may be crucial factors affecting stress recovery in adulthood. Future research should explore the potential mediating role of resilience in the relationship between childhood trauma and adult stress responses. Incorporating such measures could offer a more detailed understanding of the variables that underlie the variability in stress recovery among individuals.

In summary, this study explored the effects of different childhood traumatic experiences on stress recovery under laboratory-induced acute stress. The results found that when individuals faced acute stress, the more severe the trauma experienced in childhood (especially emotional neglect and emotional abuse), the slower the stress recovery. This also provides a further theoretical basis for psychological intervention for individuals with childhood trauma. To reduce the impact of childhood trauma on individuals, teachers or social workers can provide psychological resilience intervention courses and call on people around them to provide strong social support.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The studies involving humans were approved by The Ethics Committee of Human Experimentation in the Institute of Psychology, Chinese Academy of Sciences. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

LZ: Conceptualization, Funding acquisition, Project administration, Supervision, Writing – review & editing. ZH: Conceptualization, Writing – original draft. HB: Formal analysis, Writing – review & editing. ZY: Formal analysis, Writing – review & editing. JZ: Funding acquisition, Writing – review & editing. PW: Data curation, Writing – review & editing. XW: Data curation, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was supported by Natural Science Foundation of China (T2192932 and U2133209), and the key project of Chongqing Technology Innovation and Application Development (grant no. cstc2021jscx-dxwtBX0020).





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.





References

1. Pacák K, Palkovits M. Stressor specificity of central neuroendocrine responses: implications for stress-related disorders. Endocrine Rev. (2001) 22:502–48. doi: 10.1210/edrv.22.4.0436

2. Steptoe A, Hamer M, Chida Y. The effects of acute psychological stress on circulating inflammatory factors in humans: A review and meta-analysis. Brain Behavior Immun. (2007) 21:901–12. doi: 10.1016/j.bbi.2007.03.011

3. Foley P, Kirschbaum C. Human hypothalamus–pituitary–adrenal axis responses to acute psychosocial stress in laboratory settings. Neurosci Biobehav Rev. (2010) 35:91–6. doi: 10.1016/j.neubiorev.2010.01.010

4. Kirschbaum C, Pirke K-M, Hellhammer DH. The ‘Trier Social Stress Test’- a tool for investigating psychobiological stress responses in a laboratory setting. Neuropsychobiology. (1993) 28:76–81. doi: 10.1159/000119004

5. Chida Y, Hamer M, Wardle J, Steptoe A. Do stress-related psychosocial factors contribute to cancer incidence and survival? Nat Clin Pract Oncol. (2008) 5:466–75. doi: 10.1038/ncponc1134

6. Fernand SC, Beblo T, Schlosser N, Terfehr K, Otte C, Lowe B, et al. Associations of childhood trauma with hypothalamic- pituitary-adrenal function in borderline personality disorder and major depression. Psychoneuroendocrinology. (2012) 37:1659–68. doi: 10.1016/j.psyneuen.2012.02.012

7. Nemeroff CB. Paradise lost: The neurobiological and clinical consequences of child abuse and neglect. Neuron. (2016) 89:892–909. doi: 10.1016/j.neuron.2016.01.019

8. Heim C, Nemeroff CB. Neurobiology of early life stress: clinical studies. Semin Clin neuropsychiatry. (2002) 7:147–59. doi: 10.1053/scnp.2002.33127

9. Gilbert R, Kemp A, Thoburn J, Sidebotham P, Radford L, Glaser D, et al. Recognising and responding to child maltreatment. Lancet. (2009) 373:167–80. doi: 10.1016/S0140-6736(08)61707-9

10. Rasmussen IS, Arefjord K, Winje D, Dovran A. Childhood maltreatment trauma: a comparison between patients in treatment for substance use disorders and patients in mental health treatment. Eur J Psychotraumatol. (2018) 9. doi: 10.1080/20008198.2018.1492835

11. O’Mahony SM, Marchesi JR, Scully P, Codling C, Ceolho A-M, Quigley EMM, et al. Early life stress alters behavior, immunity, and microbiota in rats: Implications for irritable bowel syndrome and psychiatric illnesses. Biol Psychiatry. (2009) 65:263–7. doi: 10.1016/j.biopsych.2008.06.026

12. Zhang H, Yao Z, Lin L, Sun X, Shi X, Zhang L. Early life stress predicts cortisol response to psychosocial stress in healthy young adults. Psych J. (2019) 8:353–62. doi: 10.1002/pchj.278

13. Dube SR, Anda RF, Felitti VJ, Edwards VJ, Croft JB. Adverse childhood experiences and personal alcohol abuse as an adult. Addictive Behav. (2002) 27:713–25. doi: 10.1016/S0306-4603(01)00204-0

14. Khoury L, Tang YL, Bradley B, Cubells JF, Ressler KJ. Substance use, childhood traumatic experience, and posttraumatic stress disorder in an urban civilian population. Depression Anxiety. (2010) 27:1077–86. doi: 10.1002/da.20751

15. Downey JC, Gudmunson CG, Pang YC, Lee K. Adverse childhood experiences affect health risk behaviors and chronic health of iowans. J Family Violence. (2017) 32:557–64. doi: 10.1007/s10896-017-9909-4

16. Betz LT, Penzel N, Rosen M, Kambeitz J. Relationships between childhood trauma and perceived stress in the general population: A network perspective. psychol Med. (2021) 51:2696–706. doi: 10.1017/S003329172000135X

17. Moreno-López L, Sallie SN, Ioannidis K, Kaser M, Schueler K, Askelund AD, et al. RAISE study protocol: a cross-sectional, multilevel, neurobiological study of resilience after individual stress exposure. BMJ Open. (2021) 11. doi: 10.1136/bmjopen-2020-040394

18. Murphy E. Social Support as a Mitigator of Trauma Related Stress Reactivity in a College Population. (2021). (Indiana State University: Doctoral dissertation).

19. Hyman SM, Paliwal P, Sinha R. Childhood maltreatment, perceived stress, and stress-related coping in recently abstinent cocaine dependent adults. Psychol Addictive Behav. (2007) 21:233–8. doi: 10.1037/0893-164X.21.2.233

20. Gruhn MA, Compas BE. Effects of maltreatment on coping and emotion regulation in childhood and adolescence: A meta-analytic review. Child Abuse Negl. (2020) 103. doi: 10.1016/j.chiabu.2020.104446

21. Glaser J, Van Os J, Portegijs PJM, Myin-germeys I. Childhood trauma and emotional reactivity to daily life stress in adult frequent attenders of general practitioners. J Psychosomatic Res. (2006) 61:229–36. doi: 10.1016/j.jpsychores.2006.04.014

22. Pierrehumbert B, Torrisi R, Glatz N, Dimitrova N, Heinrichs M, Halfon O. The influence of Attachment on perceived stress and cortisol response to acute stress in women sexually abused in childhood or adolescence. Psychoneuroendocrinology. (2009) 34(6):924–938.

23. Petrowski K, Brähler E, Zenger M. The relationship of parental rearing behavior and resilience as well as psychological symptoms in a representative sample. Health Qual Life Outcomes. (2014) 12:1–9. doi: 10.1186/1477-7525-12-95

24. Pratchett LC, Yehuda R. Foundations of posttraumatic stress disorder: Does early life trauma lead to adult posttraumatic stress disorder? Dev Psychopathol. (2011) 23:477–91. doi: 10.1017/S0954579411000186

25. Sher L. Resilience as a focus of suicide research and prevention. Acta Psychiatrica Scandinavica. (2019) 140:169–80. doi: 10.1111/acps.13059

26. Lovallo WR, Farag NH, Sorocco KH, Cohoon AJ, Vincent AS. Lifetime adversity leads to blunted stress axis reactivity: Studies from the oklahoma family health patterns project. Biol Psychiatry. (2012) 71:344–9. doi: 10.1016/j.biopsych.2011.10.018.Lifetime

27. Luecken LJ, Roubinov DS. Hostile behavior links negative childhood family relationships to heart rate reactivity and recovery in young adulthood. Int J Psychophysiol. (2012) 84:172–9. doi: 10.1016/j.ijpsycho.2012.02.003

28. Lovallo WR. Early life adversity reduces stress reactivity and enhances impulsive behavior: Implications for health behaviors. Int J Psychophysiol. (2013) 90:8–16. doi: 10.1016/j.ijpsycho.2012.10.006

29. Zhang Y, Lü W. Effect of childhood maltreatment on cardiovascular response habitation to repeated psychosocial stress. Int J Psychophysiol. (2022) 172:10–6. doi: 10.1016/j.ijpsycho.2021.12.005

30. Obradovic J. How can the study of physiological reactivity contribute to our understanding of adversity and resilience processes in development? Dev Psychopathol. (2012) 24:371–87. doi: 10.1017/S0954579412000053

31. Holochwost SJ, Wang G, Kolacz J, Mills-koonce WR, Klika JB, Jaffee SR. The neurophysiological embedding of child maltreatment. Dev Psychopathol. (2021) 33:1107–37. doi: 10.1017/S0954579420000383

32. Kudielka BM, Wuest S. Human models in acute and chronic stress: Assessing determinants of individual hypothalamus–pituitary-adrenal axis activity and reactivity. Stress. (2010) 13:1–14. doi: 10.3109/10253890902874913

33. Thoits PA. Stress and health: Major findings and policy implications. J Health Soc Behav. (2010) 51:S41–53. doi: 10.1177/0022146510383499

34. Forcier K, Stroud LR, Papandonatos GD, Hitsman B, Reiches M, Krishnamoorthy J, et al. Links between physical fitness and cardiovascular reactivity and recovery to psychological stressors: A meta-analysis. Health Psychol. (2006) 25:723–39. doi: 10.1037/0278-6133.25.6.723

35. Fiol-Veny A, Balle M, Fiskum C, Bornas X. Sex differences in adolescents’ cardiac reactivity and recovery under acute stress: The importance of nonlinear measures. Psychophysiology. (2020) 57:1–12. doi: 10.1111/psyp.13488

36. Stewart JC, Janicki DL, Kamarck TW. Cardiovascular reactivity to and recovery from psychological challenge as predictors of 3-year change in blood pressure. Healthy Psychol. (2006) 25:111–8. doi: 10.1037/0278-6133.25.1.111

37. Heponiemi T, Elovainio M, Pulkki L, Puttonen S, Raitakari O, Keltikangas-Järvinen L. Cardiac autonomic reactivity and recovery in predicting carotid atherosclerosis : The cardiovascular risk in young finns study. Health Psychol. (2007) 26:13–21. doi: 10.1037/0278-6133.26.1.13

38. Huang P, Leu H, Chen J, Cheng C, Huang C-Y, Tuan T-C, et al. Usefulness of attenuated heart rate recovery immediately after exercise to predict endothelial dysfunction in patients with suspected coronary artery disease. Am J Cardiol. (2004) 93:10–3. doi: 10.1016/j.amjcard.2003.09.004

39. Pitsavos CH, Chrysohoou C, Panagiotakos DB, Kokkinos P, Skoumas J, Papaioannou I, et al. Exercise capacity and heart rate recovery as predictors of coronary heart disease events, in patients with heterozygous Familial Hypercholesterolemia. Atherosclerosis. (2004) 173:347–52. doi: 10.1016/j.atherosclerosis.2003.12.027

40. Beilharz JE, Paterson M, Fatt S, Wilson C, Burton A, Cvejic E, et al. The impact of childhood trauma on psychosocial functioning and physical health in a non-clinical community sample of young adults. Aust New Z J Psychiatry. (2020) 54:185–94. doi: 10.1177/0004867419881206

41. Berstein DP, Fink L. The Psychological Corporation, San Antonio (1998).

42. Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia T, et al. Development and validation of a brief screening version of the Childhood Trauma Questionnaire. Child Abuse Negl. (2003) 27:169–90. doi: 10.1016/S0145-2134(02)00541-0

43. Zhao XF, Zhang YL, Li LF, Zhou YF, Li HZ, Yang SC. Validation of reliability and validity of the Chinese version Childhood Trauma Questionnaire. Chin J Tissue Eng Res. (2005) 9:10.

44. Fu WQ, Yao SQ, Yu HH, Zhao XF, Li R, Li Y, et al. Initial reliability and validity of Childhood Trauma Questionnaire (CTQ-SF) applied in chinese college students. Chin J Clin Psychol. (2005) 1:40–2.

45. Buchanan TW, Bagley SL, Stansfield RB, Preston SD. The empathic, physiological resonance of stress. Soc Neurosci. (2012) 7:191–201. doi: 10.1080/17470919.2011.588723

46. Schaffarczyk M, Rogers B, Reer R, Gronwald T. Validity of the polar H10 sensor for heart rate variability analysis during resting state and incremental exercise in recreational men and women. Sensors. (2022) 22. doi: 10.3390/s22176536

47. Boutcher YN, Boutcher SH. Cardiovascular response to Stroop: Effect of verbal response and task difficulty. Biol Psychol. (2006) 73:235–41. doi: 10.1016/j.biopsycho.2006.04.005

48. Lee LO, Chen R, Mendes WB, Kubzansky LD. Lifespan psychosocial stressors, optimism, and hemodynamic acute stress response in a national sample. Health Psychol. (2023) 42:172–81. doi: 10.1037/hea0001276

49. Whittaker AC, Ginty A, Hughes BM, Steptoe A, Lovallo WR. Cardiovascular stress reactivity and health: Recent questions and future directions. Psychosomaticmedicine. (2021) 83(7):756–766.

50. Power C, Kuh D, Morton S. From developmental origins of adult disease to life course research on adult disease and aging: Insights from birth cohort studies. Annu Rev Public Health. (2013) 34:7–28. doi: 10.1146/annurev-publhealth-031912-114423

51. De Bellis MD, Zisk A. The biological effects of childhood trauma. Child Adolesc Psychiatry Clinics North America. (2014) 23:185–222. doi: 10.1016/j.chc.2014.01.002

52. Syed SA, Nemeroff CB. Early life stress, mood, and anxiety disorders. Chronic Stress. (2017) 1. doi: 10.1177/2470547017694461

53. Moriceau S, Shionoya K, Jakubs K, Sullivan RM. Early-life stress disrupts attachment learning: The role of amygdala corticosterone, locus ceruleus corticotropin releasing hormone, and olfactory bulb norepinephrine. J Neurosci. (2009) 29:15745–55. doi: 10.1523/JNEUROSCI.4106-09.2009

54. Borodovitsyna O, Joshi N, Chandler D. Persistent stress-induced neuroplastic changes in the locus coeruleus/norepinephrine system. Neural Plasticity. (2018). 2018 doi: 10.1155/2018/1892570

55. Kubzansky LD, Mendes WB, Appleton AA, Block J, Adler GK. A heartfelt response: Oxytocin effects on response to social stress in men and women. Biol Psychol. (2012) 90:1–9. doi: 10.1016/j.biopsycho.2012.02.010

56. Carroll D, Ginty AT, Whittaker AC, Lovallo WR, de Rooij SR. The behavioural, cognitive, and neural corollaries of blunted cardiovascular and cortisol reactions to acute psychological stress. Neurosci Biobehav Rev. (2017) 77:74–86. doi: 10.1016/j.neubiorev.2017.02.025

57. Mclaughlin KA, Weissman D, Bitrán D. Childhood adversity and neural development: A systematic review. Annu Rev Dev Psychol. (2019) 1:277–312. doi: 10.1146/annurev-devpsych-121318-084950

58. Gehred MZ, Knodt AR, Ambler A, Bourassa KJ, Danese A, Elliott ML, et al. Long-term neural embedding of childhood adversity in a population-representative birth cohort followed for 5 decades. Biol Psychiatry. (2021) 90:182–93. doi: 10.1016/j.biopsych.2021.02.971

59. Spratt EG, Friedenberg S, LaRosa A, De Bellis MD, Macias MM, Summer AP, et al. The effects of early neglect on cognitive, language, and behavioral functioning in childhood. Psychology. (2012) 3:175–82. doi: 10.4236/psych.2012.32026

60. Clarke S. Emotional Abuse and Emotional Neglect in Childhood: Subtypes, Ecological Correlates, and Developmental Tasks of Emerging Adulthood. (2015). (University of Minnesota: Doctoral dissertation).

61. Raby KL, Roisman GI, Fraley RC, Simpson JA. The enduring predictive significance of early maternal sensitivity: Social and academic competence through age 32 years. Child Dev. (2015) 86:695–708. doi: 10.1111/cdev.12325

62. Grummitt LR, Kelly EV, Barrett EL, Lawler S, Prior K, Stapinski LA, et al. Associations of childhood emotional and physical neglect with mental health and substance use in young adults. Aust New Z J Psychiatry. (2022) 56:365–75. doi: 10.1177/00048674211025691

63. Salzmann S, Salzmann-Djufri M, Euteneuer F. Childhood emotional neglect and cardiovascular disease: A narrative review. Front Cardiovasc Med. (2022) 9:815508. doi: 10.3389/fcvm.2022.815508

64. Southwick SM, Charney DS. The science of resilience: Implications for the prevention and treatment of depression. Science. (2012) 338:79–82. doi: 10.1126/science.1222942

65. Wu G, Feder A, Cohen H, Kim JJ, Calderon S, Charney DS, et al. Understanding resilience. Front Behav Neurosci. (2013) 7:10. doi: 10.3389/fnbeh.2013.00010

66. Jackson R, Watkin C. The resilience inventory: Seven essential skills for overcoming life’ s obstacles and determining happiness. Selection Dev Rev. (2004) 20:13–7.

67. Gee DG, Gabard-durnam L, Telzer EH, Humphreys L, Goff B, Shapiro M, et al. Maternal buffering of human amygdala-prefrontal circuitry during childhood but not during adolescence. psychol Sci. (2014) 25:2067–78. doi: 10.1177/0956797614550878

68. Mclaughlin KA, Sheridan MA, Lambert HK. Neuroscience and Biobehavioral Reviews Childhood adversity and neural development: Deprivation and threat as distinct dimensions of early experience. Neurosci Biobehav Rev. (2014) 47:578–91. doi: 10.1016/j.neubiorev.2014.10.012

69. Kuhlman KR, Geiss EG, Vargas I, Lopez-duran NL. Differential associations between childhood trauma subtypes and adolescent HPA-axis functioning. Psychoneuroendocrinology. (2015) 54:103–14. doi: 10.1016/j.psyneuen.2015.01.020

70. Busso DS, Mclaughlin KA, Sheridan MA. Dimensions of adversity, physiological reactivity, and externalizing psychopathology in adolescence: Deprivation and threat. Psychosomatic Med. (2017) 79:162–71. doi: 10.1097/PSY.0000000000000369

71. Lopilato AM, Addington J, Bearden CE, Cadenhead KS, Cannon TD, Cornblatt BA, et al. Stress perception following childhood adversity: Unique associations with adversity type and sex. Dev Psychopathol. (2020) 32:343–56. doi: 10.1017/S0954579419000130

72. Miller GE, Chen E, Zhou ES. If it goes up, must it come down? Chronic stress and the hypothalamic- pituitary-adrenocortical axis in humans. psychol Bull. (2007) 133:25–45. doi: 10.1037/0033-2909.133.1.25

73. Mclaughlin KA, Sheridan MA, Tibu F, Fox NA, Zeanah CH, Nelson CA. Causal effects of the early caregiving environment on development of stress response systems in children. PNAS. (2015) 112:5637–42. doi: 10.1073/pnas.1423363112

74. Gunnar MR, Frenn K, Wewerka SS, Van Ryzin MJ. Moderate versus severe early life stress: Associations with stress reactivity and regulation in 10 — 12-year-old children. Psychoneuroendocrinology. (2009) 34:62–75. doi: 10.1016/j.psyneuen.2008.08.013




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 © 2024 Huang, Bai, Yang, Zhang, Wang, Wang and Zhang. 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/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Bridging childhood to adulthood: the impact of early life stress on acute stress responses

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Methods

        

          		

            2.1 Participants

          



          		

            2.2 Procedures

          



          		

            2.3 Measures

          

            		

              2.3.1 The Childhood Trauma Questionnaire

            



            		

              2.3.2 Trier social stress test

            



            		

              2.3.3 Heart rate

            



          



          



          		

            2.4 Data analysis

          



        



        



        		

          3 Results

        

          		

            3.1 Descriptive statistics and preliminary analyses

          



          		

            3.2 Regression analysis

          



        



        



        		

          4 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
SR_HRsp

B SERILG
Model1 | Age o 023 03
Gender oo 128 0deo
Sociocconomic status (SES) 0080 0450 0883
CTQUotl score) it ows 215
& 0053
¥ 1703
Model2 | Age o 02m 03t
Gender 00 L 060
Sociocconomic status (SES) | 0069 0431 0791
Emotionalabuse 02 oa7 | 207
Emotional negect 0176 0206 -1s04
& 0126
¥ 368

<01, *p<5. CTQ - Chidhood Trauma Questonmaire: SR_HRsp - the heat rate (HI)
recovery value in the specch task. Model 1 demonsiratd that th total scoe on the CTQ
sgniicantly predicted the decrese i stess reconery (SR_HRsp) subsequent o the Trier
SocilSres Test (TSST). Model 2 showed that emeviona abuse snd meviona neec were
significant predictors of SR_HRsp in response to.the TSST, with emotions] neglect
approshing signiiance p = 0059), o account for potental demographic nfluences,age.
‘gender, and family socioeconomic status were included as control varisbls.





OEBPS/Images/fpsyt-15-1391653-g003.jpg
4

95





OEBPS/Images/fpsyt-15-1391653-g001.jpg





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/fpsyt.2024.1391653_cover.jpg
’frontiers | Frontiers in Psychiatry

Bridging childhood to adulthood:
the impact of early life stress
on acute stress responses





OEBPS/Images/table1.jpg
1SR
2Rk

. Emotionsl sbuse
4. Physicl b

5. Soxal abuse

& Emotons gt
7 Phyical nglct
50T o scord)
5 gender

10.35¢

1. Sociocconomic
st (5ES)

M

e
200
590
5357
sa70
Y
6905

e

2410

1599

D
6981
sas
1597
1236
o053
36
2207

ssi

2460

Lot

o

0299

0%

0006

0268

oo

o

0051

oo%

ons

o034

o081

o016

o034

0009

os

ous

-o0s1

o033

'

o020

o016

o34

o

oo

0035

-0065

o3

0w 1
oo -oou
o oo

013 oois
oms | oo
007 oou

s

s

oo

o000

o101

g7

0057

05"

'

-0030

-00s1

o6

0077

oost

10

~ooss

i

1





OEBPS/Images/fpsyt-15-1391653-g002.jpg
‘eart rate

-
1o
105

baseline.

prepration

speech
Py

post





