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Abstract: Background/Objectives: Stressors occurring across the life course are considered to have a
cumulative impact on health, but there is no instrument for assessing lifetime stressor exposure in Korea.
Therefore, we validated the Stress and Adversity Inventory (Adult STRAIN) in Korean. Methods: We
translated the Adult STRAIN into Korean and examined its concurrent, predictive, and discriminate validity
in 218 Korean adults (79 men, 139 women; Mage=29.5; 19-50 years old) recruited from a psychiatric setting. We
assessed concurrent validity using Pearson’s correlations, predictive validity using multiple regression models,
and discriminant validity using multivariate logistic regression to identify participants with lifetime
psychiatric diagnoses. Results: The Korean STRAIN exhibited exceptional usability and acceptability; excellent
concurrent validity with other measures of early adversity, life events, and perceived stress (rs=0.477-0.614);
and strong predictive validity in relation to anxiety and depressive symptoms (3=0.08-0.47; AR2=0.109-0.206).
The Korean STRAIN also significantly discriminated participants with psychiatric disorder based on stressor
exposure timing, type, life domains, and social-psychological characteristics (odds ratios=1.20-4.85). Finally,
the test-retest reliability for total lifetime stressor count and severity over four weeks was outstanding.
Conclusions: The Korean STRAIN is a practical, valid, and reliable instrument for researchers and clinicians
to efficiently assess lifetime stressor exposure.

Keywords: early adversity; childhood adversity; life stress; measurement; assessment; psychiatric
disorders; Korean STRAIN

1. Introduction

The concept of "stress,” defined by Han Selye in 1936 as "the non-specific response of the body
to any demand for change" [1], has evolved to encompass the body’s response to any mental,
emotional, or physical disturbance. Stress has recently become a central concept that poses a
significant threat to both mental and physical health [2-4]. Moreover, recent studies have suggested
that humans are affected by stress throughout their entire lives, and the potential health risks
associated with stress are vast [5-7].

A stressor is defined as any event, situation, or stimulus that triggers a stress response [8,9].
According to Lazarus and Folkman’s model, individuals appraise stressors and manage them
through coping strategies, with failures in this process associated with adverse psychological and
physiological outcomes [3,9-11]. Since Thomas Holmes developed life event lists linking stressors to
illness [12], research has shown that different stressor domains, such as work-related or interpersonal
stress, elicit unique responses [8,13-15]. For instance, interpersonal and work stress are often strongly
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associated with depression, whereas traumatic experiences such as combat and sexual violence
greatly increase the risk for developing post-traumatic stress disorder (PTSD) [16-19]. Furthermore,
stressor effects vary by the exposure timing and specific stressors experienced, with evidence
showing that these dimensions influence many health outcomes, including telomere shortening,
neurodevelopmental risks, long-term immune dysfunction, malignancy, and even early mortality
[2,4-7,20]. Although a comprehensive understanding of these diverse stressor effects is thus crucial,
significant gaps have existed with respect to our ability to assess these different features of stressors
across the life course.

More specifically, few instruments have historically existed that assess stressor exposure and its
effects in high resolution. The Perceived Stress Scale (PSS), probably the most widely used stress
measure [21], is commonly used in large cohort studies examining how stress impacts mental and
physical health [22,23]. Although the PSS provides a simple quantification of perceived stress levels
over the past month, it does not assess stressor exposure and is highly sensitive to mood and
personality effects. The Life Events Checklist for DSM-5 (LEC-5) is another widely used scale [23],
particularly in PTSD-related research, as it assesses the experience of traumatic events [24]. However,
the LEC-5 also does not provide information on stressor exposure timing or on the domains of
stressors experienced. Childhood maltreatment and adversity are frequently measured using the
Childhood Trauma Questionnaire-Short Form (CTQ-SF) [25] and the Adverse Childhood
Experiences (ACE) questionnaire [26], which focuses solely on specific early-life stressors, thus
limiting its ability to evaluate adulthood stressors or the cumulative impact of stressors occurring
across the life course. Indeed, a comprehensive and systemic tool for assessing multi-domain
stressors across the lifespan has long been needed.

To address this critical measurement issue, in 2008, Slavich developed the Stress and Adversity
Inventory for Adults (STRAIN) to assess lifetime stressor exposure. The STRAIN is designed as a
highly affordable, user-friendly, scalable, and reliable tool that can be self- or interviewer-
administered in an online system. This is the only stressor measurement system capable of evaluating
a wide range of different lifetime stressors through a multidimensional structure that captures the
perceived severity, frequency, specific exposure timing, primary life domain, core sociopsychological
characteristics, and duration of the stressors experienced. The STRAIN has now been translated into
more than 30 languages, and validation studies of the German, English, and Brazilian versions of
STRAIN have demonstrated excellent usability and acceptability; test-retest reliability; concurrent,
discriminant, and incremental validity; and predictive utility in relation to a wide variety of outcomes
[27-29]. For example, research using the STRAIN has documented how cumulative exposure to
specific lifetime stressors influences psychological outcomes (e.g., anxiety, depression, burnout, well-
being) and physiological health (e.g., cortisol reactivity, inflammation, biological aging), personality
traits (e.g., ambiguity tolerance, reward sensitivity), and behaviors (e.g., alcohol use, risk behaviors)
[30-35].

The development of psychiatric disorders is often associated with chronic exposure to various
stressors, leading to increased allostatic load or cumulative “wear-and-tear” on the body [36].
Recurrent and excessive stress progressively weakens the body’s ability to maintain homeostasis and
increases the risk of mental disorders, including depression, anxiety, neurodevelopmental disorders,
and PTSD [4, 37-39]. The STRAIN's ability to evaluating a broad array of stressors that can exert these
cumulative effects over the lifetime is expected to be crucial in helping to clarify associations between
stressor exposure and psychiatric disorders. However, research on lifetime stressor exposure using
the STRAIN and psychiatric disorders is limited, and despite its importance and multifaceted and
cumulative design, no appropriate tool is available in Korea.

To address this issue, we first translated the STRAIN into Korean. Then, we examined the
usability, acceptability, test-retest reliability, and concurrent, predictive, and incremental validity of
the Adult STRAIN in Korean. We hypothesized that the Adult STRAIN in Korean would demonstrate
good usability/acceptability, and test-retest reliability, and be significantly correlated with other life
stress measures. Furthermore, we hypothesized that cumulative lifetime stress exposure, as
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measured by the Korean STRAIN, would be associated with the lifetime psychiatric diagnosis but
that these effects would vary by stressor type.

2. Materials and Methods

2.1. Participants and procedure

Participants were 218 adults between 19-50 years old (79 men and 139 women) who were
recruited through advertisements posted at the Korea University of Guro Hospital from June to
November 2023. After providing informed consent, participants engaged in a survey of psychological
factors (i.e., stress, anxiety, depression) and sociodemographic factors (e.g., demographics, medical
history, and psychiatric history), including the Korean STRAIN.

Table 1 presents the participants’ characteristics. Participants in the initial survey had a mean
age of 29.5 + 6.02 years. A total of 171 participants (78.44%) in the sample were employed.
Additionally, 66 participants reported a history of medical disorders, whereas 44 individuals
reported a history of psychiatric disorders. Among these, depressive disorders were the most
frequently reported, affecting 37 patients (16.97%). These were followed by anxiety disorder,
reported by 31 patients (14.22%), and insomnia disorder, reported by 20 patients (9.17%). We re-
administered the STRAIN to all participants approximately four weeks after enrollment (Mweeks =5.33,
SD = 3.20) to examine the test-retest reliability of the Korean STRAIN. In total, 177 participants
completed the follow-up assessment. The study protocol was pre-approved by the Institutional
Review Board of the Korea University Guro Hospital (IRB number: K2023-1381-001).

Table 1. Participant characteristics.

. Total
Characteristic (N =218)
Age (years) 29.5+6.02
Sex
Male 79 (36.24)
Female 139 (63.76)
Level of education (years) 14.90+1.73
Occupational status
Employed 171 (78.44)
Unemployed 47 (21.56)
Medical history
Any 66 (30.28)
Endocrine disorder 24 (11.01)
Gastrointestinal disorder 23 (10.55)
Nervous disorder 6 (2.75)
Musculoskeletal disorder 6 (2.75)
Respiratory disorder 5(2.29)
Genitourinary disorder 4 (1.83)
Cardiovascular disorder 3 (1.38)
Others 7 (3.21)
None 152 (69.72)
Psychiatric history
Any 44 (20.33)
Depressive disorder 37 (16.97)
Anxiety disorder 31 (14.22)
Insomnia disorder 20 (9.17)
Panic disorder 7 (3.21)
Obsessive compulsive disorder 2 (0.92)
Bipolar disorder 1 (0.46)
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Adjustment disorder 1 (0.46)
Post-traumatic stress disorder 0 (0.00)
Schizophrenia 0 (0.00)
Others 1 (0.46)
None 174 (79.66)

Data are presented as mean + standard deviation or number (%).

2.2. Measures
2.2.1. Lifetime Stressor Exposure

To evaluate participants' cumulative lifetime stressor exposure, we first translated the STRAIN
into Korean using the gold-standard translation/back-translation method. The process involved three
key steps: first, the original English STRAIN interview was translated into Korean; second, this
Korean version of the STRAIN was translated back into English; finally, we carefully compared the
original English STRAIN and the back-translated STRAIN to ensure accuracy, and resolved any
discrepancies via consensus discussion in order to confirm that the Korean STRAIN matched the
English STRAIN with 100% fidelity. Critically, the first and second steps described above were
carried out by two different, independent bilingual experts to ensure the accuracy and cultural
appropriateness of the Korean STRAIN. The resulting Korean STRAIN maintains the structure of the
original English version, encompassing an identical set of 55 core stressors [28]. Upon endorsing a
stressor, respondents are prompted with tailored inquiries to gauge its perceived severity, frequency,
exposure timing, and duration. This comprehensive approach enabled us to create highly nuanced
and individualized lifetime stressor exposure profiles for each participant, while also synthesizing
the data into various aggregate measures of lifetime stressor exposure. In this study, we concentrated
on the STRAIN'’s two primary outcomes: the (a) aggregate number of stressors experienced and (b)
their cumulative severity over each participant's entire lifetime.

2.2.2. Early Adversity

Early life adversity was evaluated using the Korean version of the CTQ-SF [26]. This 28-item
measure assesses five dimensions of childhood maltreatment, including physical and emotional
neglect and sexual, physical, and emotional abuse. Responses range from 1 (never true) to 5 (very
often true), with higher average scores indicating greater early adversity. The Korean CTQ-SF has
demonstrated high internal consistency in prior research (Cronbach's a=0.88) [26] and excellent
reliability in the present study (Cronbach's a=0.93).

2.2.3. Life Events

Exposure to potentially traumatic life events was measured using the Korean version of the LEC-
5 [24]. This self-report instrument screens for 16 events known to potentially result in PTSD or
significant distress. Respondents indicate whether each event "happened to me," was "witnessed," or
"does not apply." The total number of directly experienced events provides an index of life event
exposure. The Korean LEC-5's reliability improved from prior studies (current Cronbach's a=0.85,
compared to 0.67 in prior research).

2.2.4. Perceived Stress

Recent perceived stress levels were assessed using the Korean PSS [21]. Participants reported
their stress experiences over the past month using a five-point Likert scale, with higher scores
indicating greater perceived stress. The Korean PSS maintained good reliability (Cronbach's a=0.85),
consistent with prior findings.

2.2.5. Anxiety and Depressive Symptoms
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The Korean State-Trait Anxiety Inventory (STAI) [40,41] assessed both state (current) and trait
(general) anxiety using 40 items rated on a four-point scale. Both subscales demonstrated excellent
reliability (Cronbach's a=0.95 and 0.94 for state and trait, respectively).

The Korean 7-item Generalized Anxiety Disorder scale (GAD-7) [42] evaluated symptoms of
generalized anxiety over the past two weeks. It showed high internal consistency (Cronbach's
a=0.90), similar to prior findings («=0.93).

Depressive symptoms were assessed using the Korean Patient Health Questionnaire-9 (PHQ-9)
[43]. This nine-item measure assesses depressive symptoms over the past two weeks using a four-
point Likert scale. The Korean PHQ-9 maintained excellent reliability (Cronbach's a =0.91) compared
to prior research (a=0.88).

2.3. Data Analyses

To analyze concurrent validity, we examined Pearson’s correlations between the Korean
STRAIN and psychological factors, including CTQ-SF, LEC-5, and PSS scores. Predictive validity was
assessed using multiple regression models by evaluating how well the Korean STRAIN predicts
participants” anxiety and depressive symptoms, measured by the STAI trait and state, GAD-7, and
PHQ-9 scores. Additionally, we conducted multivariate logistic regression analyses to evaluate the
discriminant validity of the Korean STRAIN to distinguish between participants with and without
psychiatric disorders, examining the likelihood of diagnosis based on timing, type, domain, and core
sociopsychological characteristics. All multiple regression models included the following covariates:
age, sex, education level, and occupation. The test-retest reliability of the Korean STRAIN was
evaluated using Pearson’s correlation coefficient. We applied Student’s f-tests to examine sex
differences in specific primary life domains and core sociopsychological characteristics of lifetime
stressor count. All analyses were conducted using R software (version 4.4.1; R Foundation for
Statistical Computing, Vienna, Austria).

3. Results

3.1. Usability and Acceptability

The Korean STRAIN assessment demonstrated efficient completion times across both
administrations. During the initial assessment, participants completed the Korean STRAIN in a
median time of 15 min 53 s (interquartile range [IQR]=9 min 55 s—21 min 51 s). The retest showed
improved efficiency, with a median completion time of 12 min 17 s (IQR=8 min 1 s—16 min 33 s). The
instrument exhibited remarkable acceptability among the study cohort. Indeed, all participants
successfully completed the entire interview with no instances of premature termination.
Furthermore, no participants reported any complaints or psychosocial distress stemming from
engagement with the questions.

3.2. Descriptive Statistics for Lifetime Stressor Exposure for Men and Women

On average, participants reported 8.53 stressors over their life course (SD=9.90; range 0-55).
Table 2 provides an analysis of lifetime stressor counts by sex. Women experienced more stressors
(M=11.46, SD=11.63) than men (M=8.68, SD=6.61). This disparity was especially pronounced for
stressors involving the primary life domains of housing, reproduction, and life-threatening situations
(all p<0.05). Furthermore, examining the STRAIN’s core sociopsychological characteristics revealed
sex-based differences that were particularly pronounced for stressors involving physical danger and
role change/disruption (all p<0.05, Table 2).

Table 2. Lifetime stressor count by stressor category for men and women.

Sex
Variables Men Women p-value
(n=79) (n=139)
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Total Lifetime Stressor Count 8.68+6.61  11.46+11.63 0.052
Primary Life Domain
Housing 0.65+1.34 1.40+2.77 0.024*
Education 0.06+0.29 0.04+0.19 0.402
Work 0.43+0.63 0.60+0.83 0.108
Treatment/Health 1.49+2.19 1.55+2.01 0.856
Marital/Partner 1.43+1.53 1.42+2.00 0.960
Reproduction 0.00+0.00 0.12+0.42 0.015*
Financial 0.38+0.74 0.68+1.25 0.056
Legal/Crime 0.06+0.29 0.01+0.12 0.084
Other Relationships 1.70+2.13 2.09+2.54 0.241
Death 0.96+1.32 0.76+1.16 0.246
Life-Threatening Situations 0.65+1.39 1.32+2.53 0.030*
Possessions 0.03+0.16 0.08+0.30 0.136
Core Social-Psychological Characteristic
Interpersonal Loss 2.84+2.18 2.61+2.21 0.471
Physical Danger 1.51+2.02 2.38+3.26 0.032*
Humiliation 1.25+1.83 1.47+2.00 0.433
Entrapment 0.97+1.07 1.22+1.27 0.144
Role Change/Disruption 1.65+2.05 2.81+4.32 0.025*

Data are presented as mean + standard deviation. *p <0.05.
3.3. Validity

3.3.1. Concurrent Validity

To evaluate the validity of the Korean STRAIN, we first investigated its concurrent validity by
comparing it with other commonly used stress assessment tools. Our analysis focused on associations
between the Korean STRAIN and three well-established stress measures: CTQ-SF for assessing early
life adversity, LEC-5 for assessing significant life events, and PSS for assessing recent perceived stress
levels.

The results revealed significant correlations between the Korean STRAIN's two main
outcomes—lifetime stressor count and lifetime stressor severity —and these commonly used, well-
validated instruments. Indeed, both STRAIN indices demonstrated very strong, positive associations
with childhood trauma as measured by the CTQ-SF (Count: 7=0.614, p<0.05; Severity: ¥=0.604, p<0.05).
Comparable patterns were observed with life events assessed using the LEC-5 (Count: ¥=0.487, p<0.05;
Severity: ¥=0.473, p<0.01). Moreover, STRAIN metrics showed robust correlations with perceived
stress levels quantified using the PSS (Count: r=0.477, p<0.05; Severity: r=0.509, p<0.05). Table 3
presents these correlation coefficients in detail.

Table 3. Zero order correlation between the STRAIN indices and scales assessing early adversity,
life events, and recent perceived stress .

M=SD 1 2 3 4 5
1 STRAIN Lifetime Stressor Count 10.45+10.17 0.949* 0.614* 0.487* 0.477*
2 STRAIN Lifetime Stressor Severity 25.17+25.07 0.604* 0.473* 0.509*
3 CTQ-SF 39.42+14.33 0.331* 0.472*
4 LEC 1.66+2.32 0.219*
5 PSS 17.16+5.91

M, mean; SD, standard deviation; CTQ-SF, Childhood Trauma Questionnaire-Short Form; LEC-5, Life Events
Checklist for DSM-5; PSS, Perceived Stress Scale; STRAIN, Stress and Adversity Inventory for Adults. Total N =
218. *p<0.05.

3.3.2. Predictive Validity
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Next, we assessed the Korean STRAIN's predictive validity. Multiple separate regression models
were used to examine the extent to which the Korean STRAIN predicted participants’” anxiety and
depressive symptoms, as assessed using the STAI trait and state, GAD-7, and PHQ-9.

As shown in Table 4, the total lifetime stressor count was significantly associated with the STAI
state scale (3=0.44; AR2=0.120, p<0.001), STAI trait scale ($=0.47; AR2=0.117, p<0.001), PHQ-9 scores
(p=0.27; AR2=0.182, p<0.001), and GAD-7 scores (3=0.17; AR2=0.109, p<0.001). Similar results were
found for models assessing lifetime stressor severity, wherein the total lifetime stressor severity was
significantly associated with the ST Al state scale (3=0.20; AR2=0.136, p<0.001), STAI trait scale (3=0.23;
AR2=0.150, p<0.001), PHQ-9 scores (3=0.12; AR2=0.206, p<0.001), and GAD-7 scores ({3=0.08;
AR2=0.121, p<0.001).

Table 4. Multiple regression models parameters for the predictive validity for the STRAIN with the
Subscales of the STAI, depressive, and anxiety symptoms levels.

STAI State
Model Adj. R? AR? F p SE B
Covariates 0.23 13.97 <0.001 9.64 -
Covariates + STRAIN Total Stressor 035 012 20.47 <0.001 3.86 0.44%%%
Count
Covariates + STRAIN Total Stressor - 5, 0.136 21.87 <0.001 8.75 0.20+*
Severity
STAI Trait
Adj. R? AR? F p SE B
Covariates 0.24 14.84 <0.001 10.39 -
Covariates + STRAIN Total Stressor 0.36 0117 21.25 <0.001 9.56 0.47%%%
Count
Covariates + STRAIN Total Stressor 0.39 015 248 <0.001 9.31 00344
Severity
PHQ-9
Adj. R? AR? F p SE B
Covariates 0.22 12.92 <0.001 4.85 -
Covariates + STRAIN Total Stressor 0.4 0182 24.89 <0.001 405 0.27%%%
Count
i R Total
Covariates + STRAIN Total Stressor -, 0.206 27.35 <0.001 417 0.12%%*
Severity
GAD-7
Adj. R? AR? F p SE B
Covariates 0.12 6.84 <0.001 4.25 -
i R Total
Covariates + STRAIN Total Stressor ;3 0.109 11.64 <0.001 3.98 0.17%4%
Count
Covariates + STRAIN Total Stressor 0.24 0121 12.39 <0.001 3.04 0.08%%*
Severity

Covariates: age, sex, level of education, occupation. STAI, State and Trait Anxiety Inventory; PHQ-9, Patient
Health Questionaire-9; GAD-7, 7-item Generalized Anxiety Disorder; STRAIN, Stress and Adversity Inventory
for Adults. *** p <0.001.

3.3.3. Comparative Predictive Validity of Each Variable for Lifetime Psychiatric Diagnosis

To examine the comparative predictive validity of each domain of STRAIN for lifetime
psychiatric diagnosis, we analyzed the likelihood of diagnosis based on the stressor timing, type,
domains, and sociopsychological characteristics of the STRAIN, PSS, and CTQ-SF (Figure 1).
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For stressor timing and stressor type, the odds ratios were high for early life stressor (odds ratio
[OR]=1.29, 95% confidence interval [CI]=1.16-1.45, p<0.001) and chronic difficulties (OR=1.33, 95%
CI=1.21-1.49, p<0.001) vs. adulthood stressors (OR=1.24, 95% CI=1.15-1.35, p<0.001) and acute life
events (OR=1.20, 95% CI=1.11-1.30, p<0.001), respectively. In terms of the primary life domains,
education (OR=4.85, 95% CI=1.57-18.87, p=0.010), treatment/health (OR=2.09, 95% CI=1.67-2.72,
p<0.001), and work (OR=1.79, 95% CI=1.10-2.90, p<0.001) presented relatively high ORs. Regarding
core sociopsychological characteristics, humiliation (OR=1.73, 95% Cl=1.41-2.16, p<0.001) and
entrapment (OR=1.66, 95% CI=1.24-2.26, p<0.001) were significantly associated with increased odds
of being diagnosed with a lifetime psychiatric disorder. PSS (OR=1.05, 95% CI=1.03-1.08, p<0.001) and
CTQ-SF (OR=1.22, 95% CI=1.13-1.33, p<0.001) scores were also significant.

Lifetime Psychiatric Diagnosis

Varables Oddsratie_ 95% CI povaluet
Stress Timing
Early Life Stress i —— 1.29 (1.16-1.45) <.001
Adulthood Life Stress ' e 1.24 (1.15-1.35) <001
Stress Type
Acute Life Events E a 1.20 (1.11-1.30) =001
Chronic Difficulties i —— 1.33 (1.21-1.49) <001
Primary Life Domain :
Housing Do 133 (1.15-1.61) <001
Education i + 4.85 (1.57-18.87) 0.010
Work : . 1.79 (1.10-2.90) 0.017
Treatment/Health ———— 2.09 (1.67-2.72) =.001
Marital/Partner :.—.—4 1.30 (1.03-1.63) 0.024
Reproduction ] 0.98 (0.16-3.58) 0,980
Financial ——— 1.60 (1.23-2.17) =001
Legal/Crime ; + 1.99 (0.09-21.3) 0.580
Other Relationships E —— 1.45 (1.24-1.71) <.001
Death [EE— 1.28 (0.94-1.71) 0.108
Life-Threatening Situations : —— 1.59 (1.29-2.05) =001
Possessions : + 293 (0.89-9.90) 0.071
Core Social-Psychelogical Characteristics :
Interpersonal Loss | —— 1.28 (1.08-1.53) 0.003
Physical Danger : —— 1.45 (1.25-1.70) <.001
Humiliation : —_— 1.73 (1.41-2.16) <001
Entrapment o 166 (1.24-2.26) <001
Role Change/Reversal - ] 1.51 (1.29-1.84) <001
Perceived Stress Scale EB 1.05 (1.03-1.08) <001
Childhood Trauma Questionnaire-short form i —— 1.22 (1.13-1.33) <001
1 2! 4' 6

Figure 1. Likelihood of lifetime psychiatric diagnosis by stressor timing, type, primary domain, and
core sociopsychological characteristic of the STRAIN, PSS, and CTQ-SF. CTQ-SF, Childhood
Trauma Questionnaire-Short Form; PSS, Perceived Stress Scale; STRAIN, Stress and Adversity
Inventory for Adults.

3.4. Test-Retest Reliability

Finally, we assessed the test-retest reliability of all six of the Korean STRAIN’s main outcomes
(i.e., Total Lifetime Stressor Count, Total Lifetime Stressor Severity, Acute Life Event Count, Chronic
Difficulty Count, Acute Life Event Severity, Chronic Difficulty Severity) over a one-month period.
All six of these outcomes exhibited very high test-retest reliability (r20.878, p<0.05) over one month.
Among them, total lifetime stressor count and total lifetime stressor severity achieved outstanding
test-retest reliability over time (r=0.910, p<0.05, and r=0.909, p<0.05, respectively) (Table S1).

4. Discussion

This study is the first to investigate the usability and acceptability, reliability, and validity of the
Korean STRAIN, as well as how the various stressors dimensions assessed by the STRAIN relate to
participants’ lifetime psychiatric diagnosis. Participants completed the Korean STRAIN in
approximately 16 min in the first session and 12 min in the second session, with excellent overall
usability and acceptability. The Korean STRAIN demonstrated strong concurrent validity with the
CTQ-SF, LEC-5, and PSS, as well as excellent predictive validity with the STAI-Trait, STAI-State,
GAD-7, and PHQ.
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This study used various indices from the Korean STRAIN to examine sex differences in lifetime
stressor exposure, revealing that women had higher overall stressor counts than men, particularly
for stressors in the primary life domains of housing, reproduction, life-threatening situations,
physical danger, and role change/disruption. Prior studies have suggested that women are exposed
to more psychosocial and physiological stress during several life stages including, pregnancy, and
menopause, leading to higher prevalence rates of psychiatric disorders, including perinatal mood
and anxiety disorder and severe mental illness [44]. Women also traditionally face additional burdens
from family caregiving responsibilities [45]. Furthermore, women are more vulnerable to intimate
partner violence [46] and experience a greater fear of life-threatening and physical dangers than men,
a phenomenon known as the "fear-gender gap" [47]. Using the Korean STRAIN, we were able to
clearly observe differences in the specific types of stressors that may underlie these gender differences
across the life course.

An analysis of the concurrent and predictive validity of the Korean STRAIN revealed strong
correlations between the STRAIN scores and other scales assessing early adversity, adulthood life
events, and recent perceived stress levels. Consistent with prior research examining the original
Adult STRAIN (in English) and German Adult STRAIN, the CTQ-SF showed the strongest correlation
with lifetime stressor count and severity [29], underscoring the critical role of early developmental
stages in processing stressor exposure [4,6,48-50]. By capturing participants’ cumulative stressors
from an early age, the Korean STRAIN provides a highly nuanced, comprehensive view of
individuals’ lifelong stressor burden. Moreover, the STRAIN scores significantly predicted trait and
state anxiety, as well as self-reported anxiety and depressive symptoms, supporting its strong
predictive validity in relation to several key clinical outcomes. These findings are consistent with
numerous prior studies reporting the onset of psychopathologies such as depression and anxiety
following recent major life events and trauma [4,9,51-53], and the robust correlations between the
Korean STRAIN and mental health highlight its potential utility for use assessing stress in clinical
settings.

The findings of this study show that the STRAIN in Korean is consistent with prior studies of
other stress assessments in relation to lifetime psychiatric diagnosis. Specifically, the data showed
that chronic childhood stressors were associated with a significant elevated risk of lifetime psychiatric
diagnosis, consistent with prior studies demonstrating that early life stress, measured using the ACE
questionnaire, CTQ-SF, and clinical interviews increases the risk of developing conditions such as
PTSD, depression, and conduct disorders [6,33,45,46]. The primary life domain results reflect Korean
society's characteristics, where academic stress leads to life dissatisfaction, highlighting prominent
features in the educational domain [54,55].

Additionally, the study identified humiliation and entrapment as dimensions of stress that are
highly relevant for the development of psychiatric disorders, supporting theories such as social safety
theory [56-58], entrapment and defeat theory [59], social rank theory [60], and the interpersonal
theory of suicide [61]. Although many models have hypothesized an association between specific
categories of life stressors and psychopathology, few studies have comprehensively assessed the
social characteristics of stressors, especially across the life course. By capturing the multidimensional
characteristics and cumulative effects of psychological stressors, the Korean STRAIN could be highly
beneficial to those looking to develop or refine theories of psychopathology and other health
outcomes.

Finally, we found that the Korean STRAIN has excellent test-retest reliability over one month,
even though achieving high test-retest reliability of a stressor scale requires participants to accurately
(re-)remember not just which stressors they have experienced but also the specific severity,
frequency, exposure timing, duration, and type (acute vs. chronic) of those stressors. Regardless, the
test-retest reliability for the Korean STRAIN’s six main outcomes was very high, with total lifetime
stressor count and total lifetime stressor severity exhibiting exceptional test-retest reliability at ¥=0.910
and r=0.909, respectively. These values are remarkably comparable to those observed for the original
(English) Adult STRAIN (r=0.904 and 0.919, respectively) [26] and the Brazilian Adult STRAIN
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(r=0.936 and 0.953, respectively) [25], demonstrating the ability of the STRAIN to obtain consistent
assessments of individuals’ lifetime stressor exposure over time.

4.1. Limitations

This study had several limitations. First, the primarily cross-sectional study design (except for
the test-retest analyses) means that all findings are correlational, and causality cannot be inferred.
Second, although the STRAIN has been shown to be insensitive to mood and self-report biases [29],
the STRAIN is based on participants' self-reports, and these biases cannot be fully ruled out. Third,
no biological samples were collected in this study; therefore, further research is needed to validate
STRAIN against health-related biomarkers. Fourth, the sample was drawn from a specific region in
Korea and consisted of individuals with access to psychiatric care in the country, which may limit
the generalizability of the findings. Finally, due to the limited sample size, limited information was
available regarding the onset of specific clinical conditions. Future studies should evaluate the
generalizability of the associations described here in more representative populations and specific
clinical samples (e.g., anxiety, depression, cognitive decline, substance use).

4.2. Conclusion

In conclusion, the Korean STRAIN is a user-friendly and highly acceptable tool for assessing
lifetime stressor exposure that demonstrates excellent concurrent, predictive, and discriminant
validity, and outstanding test-retest reliability over one month. The Korean STRAIN's
multidimensional and cumulative nature could make it particularly useful for comprehensively
assessing lifetime stressors to aid in case conceptualization and treatment planning in clinical
settings. The Korean STRAIN may also help to identify individuals at high risk for psychiatric
disorders, supporting the delivery of prevention programs for promoting resilience in high-risk
individuals.
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