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Background: Numerous theories have posited that stressors occurring over the lifespan may exert a cumulative 
effect on psychological and biological processes that increase individuals’ risk for a variety of mental and physical 
health problems. Given the diffculty associated with assessing lifetime stress exposure, however, few empirical 
studies have directly tested these cumulative risk models of psychopathology and human health. Method: To 
address this issue, we examined the usability, acceptability, concurrent validity, and predictive validity of the 
recently developed Stress and Adversity Inventory for Adolescents (Adolescent STRAIN) in 338 youth (Mage = 15.64; 
229 females) seeking mental health treatment. Results: The Adolescent STRAIN achieved high acceptability and was 
completed in approximately 25 min (interquartile range: 20–32 min). Concurrent associations with other measures 
of early adversity (Childhood Trauma Questionnaire-Short Form) and interpersonal stress (Revised Peer Experiences 
Questionnaire) were very good (rs = .50–.59). In analyses that adjusted for participants’ age, sex, and race, the 
STRAIN was signifcantly associated with depression, anxiety, and anhedonia severity; general mental and physical 
health complaints; risky behavior engagement; and number of interviewer-based psychiatric diagnoses (bs = .16–.52; 
risk ratios = 1.006–1.014). Contrary to classic theories of stress which assume that different stressors exert similar 
effects on health, substantial differences were observed across the two stressor types, twelve life domains, and fve 
core social-psychological characteristics assessed by the Adolescent STRAIN. Conclusions: These data confrm the 
relevance of lifetime stress exposure for multiple health outcomes in adolescence, which can in turn inform existing 
theories of lifespan health. Because stress is a common presenting problem in hospitals and clinics, these data also 
suggest the possibility of using the Adolescent STRAIN to generate stress exposure profles for case conceptualization 
and treatment planning purposes. Keywords: Life stress; assessment; adolescence; psychopathology; health. 

Introduction 
Few topics have garnered more interest in psychiatry 
and clinical psychology than the role that life stress 
plays in shaping mental and physical health. Indeed, 
numerous theories have described how social-envi-
ronmental adversity may initiate psychological, bio-
logical, and behavioral risk processes that can 
emerge in childhood and adolescence, and, in turn, 
affect lifespan health (e.g. Boyce & Ellis, 2005; 
Cicchetti & Toth, 1995; Danese & McEwen, 2012; 
Gunnar & Quevedo, 2007; Miller, Chen, & Parker, 
2011). Consistent with these cumulative risk mod-
els, early life stress exposure has been associated 
with aberrations in health-relevant processes at 
multiple levels of analysis, including altered brain 
structure and function (Lupien, McEwen, Gunnar, & 
Heim, 2009), greater basal infammatory activity and 
reactivity (Slavich & Irwin, 2014), more DNA 

Confict of interest statement: No conficts declared. 

methylation (Essex et al., 2013) and infammatory 
gene expression (Miller et al., 2009), and poorer 
metabolic and mental health (Danese et al., 2009). 
Greater stress exposure in early life also is a strong 
predictor of chronic disease risk (Felitti et al., 1998) 
and accelerated biological aging in both adolescence 
(Humphreys et al., 2016) and adulthood (Tyrka 
et al., 2010), thus highlighting the particularly per-
nicious nature of these effects across the lifespan. 
Although this large body of research on stress and 

health is notable for measuring stress biology in a 
relatively nuanced fashion, the measurement of 
stress exposure has remained crude (Slavich, 
2019). The main methodological issues have been 
described elsewhere (e.g. Dohrenwend, 2006; Mon-
roe, 2008; Shields & Slavich, 2017; Slavich, 2016), 
but three points warrant highlighting. First, most 
studies on stress and health assess stress exposure 
as if life stress is a singular, unitary construct, even 
though stressors emerge in different forms (e.g. 
acute vs. chronic), occur in a variety of life domains 
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(e.g. housing, work, intimate relationships), and 
possess different social-psychological characteris-
tics (e.g. interpersonal loss, physical danger, humil-
iation) that can have varying effects on health 
(Cohen, Murphy, & Prather, 2019; Epel et al., 
2018). Second, although many theories have hypoth-
esized that the specifc timing of stressor exposure 
can infuence the types of effects observed (e.g. 
Andersen & Teicher, 2008), stress exposure is 
presently measured using a wide variety of instru-
ments, some of which assess exposure timing in a 
very general fashion (e.g. childhood vs. adulthood) 
and others of which do not assess exposure timing at 
all. Finally, although existing theories generally posit 
that stressors occurring across the entire lifespan 
can have cumulative effects on human health and 
development, very few studies have actually 
assessed all of the acute life events and chronic 
diffculties that individuals have experienced, largely 
because of the diffculty associated with obtaining 
such data in an effcient and reliable manner. As a 
result, our current understanding of stress is overly 
simplistic and has generally paid little attention to 
how associations between stress and health may 
differ based on the specifc types of stressors expe-
rienced over the lifespan (for some exceptions, see 
Humphreys & Zeanah, 2015; McLaughlin, Sheridan, 
& Lambert, 2014; Slavich & Cole, 2013; Slavich, 
O’Donovan, Epel, & Kemeny, 2010; Slavich & 
Shields, 2018; Teicher & Samson, 2016; Zeanah & 
Sonuga-Barke, 2016). 
To address these methodological issues to the best 

extent possible, G.M. Slavich developed an online, 
interview-based system for assessing lifetime stress 
exposure in adults, called the Stress and Adversity 
Inventory for Adults (Adult STRAIN), which mea-
sures individuals’ exposure to 55 different major 
stressors occurring across the life course (Slavich & 
Shields, 2018). For each stressor that is endorsed, 
respondents are asked a series of tailored follow-up 
questions that ascertain the stressor’s severity, fre-
quency, timing, and duration. Based on the data 
collected, the STRAIN can, in turn, produce 115 
stress exposure summary scores that provide a 
panoramic snapshot of individuals’ lifetime stress 
exposure. In a recent validation study, the system 
demonstrated very good concurrent, discriminate, 
and predictive validity, and excellent test-retest 
reliability over 2–4 weeks (rs = .904–.919; Slavich & 
Shields, 2018). The system and its derivative, the 
Daily STRAIN, have also predicted a variety of 
outcomes across several independent studies and 
levels of analysis, including diurnal cortisol and 
reactivity levels (Cuneo et al., 2017; Lam, Shields, 
Trainor, Slavich, & Yonelinas, 2019), metabolic 
function (Kurtzman et al., 2012), executive function 
(Slavich & Shields, 2018), memory (Goldfarb, 
Shields, Daw, Slavich, & Phelps, 2017; Shields, 
Ramey, Slavich, & Yonelinas, In press; Shields, Doty 
et al., 2017), birth timing (Gillespie, Christian, 

Alston, & Salsberry, 2017), sleep problems (Slavich 
& Shields, 2018), depression and fatigue (Bower, 
Crosswell, & Slavich, 2014; Dooley, Slavich, Moreno, 
& Bower, 2017), and mental and physical health 
(Shields, Moons, & Slavich, 2017; Slavich & Shields, 
2018; Toussaint, Shields, Dorn, & Slavich, 2016). 
As educational, parental, and school-based peer 

diffculties are more prevalent during adolescence, 
with other stressors being less likely to occur (e.g. 
marriage problems), G.M. Slavich subsequently 
developed the Stress and Adversity Inventory for 
Adolescents (Adolescent STRAIN) with the assistance 
of G.S. Shields. Compared to the Adult STRAIN, 
which is used with adults aged 18 years and older, 
the Adolescent STRAIN is appropriate for youth aged 
10–18 years old and is designed to achieve maximal 
coverage of 75 major stressors that are most relevant 
for this age group. Although stress exposure in 
adolescence could well be measured with cruder 
instruments (as described above), early adversity has 
particularly long-lasting effects on lifespan health 
that we believe require high-quality stress assess-
ment to fully understand. In the present study, 
therefore, we examined for the frst time the usability, 
acceptability, concurrent validity, and predictive 
validity of the Adolescent STRAIN, and used the 
system to investigate how lifetime stress exposure is 
associated with a broad array of mental and health 
outcomes in adolescence. To accomplish this, youth 
entering a psychiatric residential treatment program 
were administered the Adolescent STRAIN, as well as 
other measures of stress exposure, psychiatric symp-
tom severity (i.e. depression, anxiety, and anhedo-
nia), general mental and physical health complaints, 
and risky behavior engagement. In addition, psychi-
atric diagnoses were independently obtained by an 
expert diagnostic interviewer. 
Based on prior research using the Adult STRAIN 

(reviewed above) and one existing study using the 
Adolescent STRAIN (Stewart et al., in press), we 
hypothesized that the Adolescent STRAIN would 
exhibit good usability and acceptability and would 
be signifcantly associated with other concurrently 
administered measures of life stress. In addition, we 
hypothesized that cumulative lifetime stress expo-
sure as measured by the Adolescent STRAIN would 
be strongly associated with the seven outcomes 
assessed but that these associations would differ 
by stressor type, as has been shown previously with 
both the Adult STRAIN (Slavich & Shields, 2018) and 
other interview based measures of life stress (e.g. 
Brown, Harris, & Hepworth, 1995). 

Method 
Participants and procedure 

Participants were 338 adolescents, aged 13–19 years old 
(M = 15.64, SD = 1.47), who were admitted to a psychiatric 
residential treatment program over two years (April 2015-April 
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2017). All demographic and clinical characteristics are pre-
sented in Table S1. The initial sample included 359 adoles-
cents. However, 21 participants (5.85%) did not have complete 
clinical outcome data and were thus excluded from the STRAIN 
portion of the study. Compared to included participants, those 
with missing data had signifcantly more early life stressors, as 
assessed by the Childhood Trauma Questionnaire-Short Form 
(CTQ-SF; Bernstein et al., 2003), t(355) = 2.26, p = .025, 
d = 0.49. Otherwise, included and excluded participants did 
not differ on demographic or clinical factors (all ps > .20).1 

Prior to participating, legal guardians and adolescents aged 
18–19 years old provided written, informed consent, and 
adolescents 13–17 years old provided assent. Within approx-
imately 48 hr of their admission to the treatment program, 
participants completed all of the measures described below in 
a single visit. All procedures were approved by the Institutional 
Review Board. 

Stress assessment measures 

Adolescent STRAIN. Participants’ lifetime stress expo-
sure was assessed using the Adolescent STRAIN (see http:// 
www.strainsetup.com). Consistent with the development of the 
Adult STRAIN, stressors were identifed for possible inclusion 
using a seven-step process. First, existing interview-based 
measures of life stress were reviewed to catalogue stressors 
that are frequently assessed. Second, an exhaustive review of 
existing studies on adolescent stress and health was con-
ducted to identify stressors that consistently predict poor 
lifespan health. Third, expert life stress raters reviewed the 
initial list of possible stressors and made consensus judg-
ments to: (a) eliminate stressors that were redundant or not 
moderate-to-severe in nature, (b) categorize stressors into 
primary life domains, and (c) identify the core social-psycho-
logical characteristic of each stressor. Fourth, consultation 
sessions were convened with external experts who specialize in 
the conceptualization and assessment of life stress exposure. 
These experts provided high-level input regarding the instru-
ment and reviewed and suggested revisions for the reduced 
question set. Fifth, the wording of each stressor item was 
refned to ensure maximum clarity and readability. Sixth, the 
question order was adjusted to improve the interview fow and 
user experience. Finally, the interview was pilot tested with 
adolescents and, based on user feedback, the question set, 
item order, and specifc wording of the interview was fnalized. 

The version of the Adolescent STRAIN employed here (ver-
sion 1.1) assesses the severity, frequency, timing, and duration 
of 75 different stressors, including 33 acute life events and 42 
chronic diffculties spanning 12 primary life domains (i.e. 
Housing, Education, Work, Treatment/Health, Marital/Part-
ner, Reproduction, Financial, Legal/Crime, Other Relation-
ships, Parent/Guardian, Death, Life-Threatening Situations) 
and fve social-psychological characteristics (i.e. Interpersonal 
Loss, Physical Danger, Humiliation, Entrapment, Role 
Change/Disruption; see Table S2). After an individual 
endorses a stressor, the STRAIN system generates several 
tailored follow-up questions to ascertain the stressor’s severity, 
frequency, timing, and duration. Based on these answers, the 
system can produce stress exposure summary scores and life 
charts that summarize individuals’ total lifetime stressor count 
and severity for all of the acute life events and chronic 
diffculties experienced, both in aggregate and separately by 
timing of exposure and across the different life domains and 
social-psychological characteristics described above. Higher 
scores always indicate greater stress exposure. 

Childhood adversity. Physical, sexual, and emotional 
abuse was assessed using the CTQ-SF (Bernstein et al., 2003). 
The CTQ-SF includes 25 items rated on a 5-point scale from 1 
(never true) to 5 (very often true), which measure physical, 

emotional, and sexual abuse, and emotional and physical 
neglect. Total CTQ-SF scores can thus range from 25 to 125, 
with higher scores refecting more severe childhood adversity. 
The internal consistency of the CTQ-SF was very good, a = .88. 

Peer stress and bullying. Experiences of peer stress, 
victimization, and bullying over the past year were assessed 
using the Revised Peer Experiences Questionnaire (RPEQ; 
Prinstein, Boergers, & Vernberg, 2001). The RPEQ includes 
nine items measuring how frequently respondents experienced 
various forms of peer stress. Individuals indicate the frequency 
of experiencing these circumstances on a scale from 1 (never) 
to 5 (always), and total RPEQ scores can thus range from 9 to 
45, with higher scores indicating more life stress. The internal 
consistency of the RPEQ was excellent, a = .90. 

Psychiatric symptoms 

Depression. Depressive symptoms were assessed with the 
widely used 20-item Center for Epidemiologic Studies Depres-
sion Scale (CES-D; Radloff, 1977). Each item is rated on a 4-
point scale, ranging from 0 to 3, and total scores can thus 
range from 0 to 60. The internal consistency of the CES-D was 
excellent, a = .94. 

Anxiety. Anxiety symptoms were assessed using the Mul-
tidimensional Anxiety Scale for Children (MASC; March, 
Parker, Sullivan, Stallings, & Conners, 1997). The question-
naire includes 39 items that are rated on a 4-point scale, 
ranging from 0 to 3. Total scores can thus range from 0 to 117, 
with higher scores indicating more severe anxiety. The internal 
consistency of the MASC was excellent, a = .91. 

Anhedonia. Anhedonia symptoms were assessed using the 
Snaith-Hamilton Pleasure Scale (SHAPS; Snaith et al., 1995). 
Each of the 14 items is rated on a 4-point scale. Total scores can 
thus range from 14 to 56, with higher scores refecting greater 
inability to experience pleasure. The SHAPS has demonstrated 
strong psychometric properties in samples of adolescent inpa-
tients (Auerbach, Millner, Stewart, & Esposito, 2015), and the 
internal consistency of the SHAPS was very good, a = .89. 

General mental health complaints 

Participants’ general mental health complaints over the past 
month were assessed using the Kessler-6 item psychological 
distress inventory (K-6; Kessler et al., 2002). The K-6 differs 
from the above-mentioned scales in that it assesses non-specifc 
psychological distress (e.g. feeling sad, nervous, restless, worth-
less) rather than symptomsof a specifc disorder. Responses are 
given on a 1 (never) to 5 (very often) scale, and total scores can 
thus range from 6 to 30, with higher scores representing more 
mental health complaints. The K-6 possesses excellent psycho-
metric properties and shows good convergence with DSM-IV 
based measures of mental health symptoms (Kessler et al., 
2002).The internal consistencyof theK-6wasverygood, a = .88. 

General physical health complaints 

Participants’ general physical health complaints over the past 
month were assessed using the 14-item Physical Health 
Questionnaire (PHQ), which measures the frequency of expe-
riencing a variety of different somatic symptoms including 
headaches, upset stomach, constipation, and cold symptoms 
(Spence, Helmreich, & Pred, 1987). Eleven items are rated from 
1 (not at all) to 7 (all the time), 2 are rated from 0 times to 7+ 
times, and 1 item is rated from 1 day to 7+ days. Total scores 
can thus range from 14 to 98, with higher scores refecting 
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more physical and somatic health problems. The internal 
consistency of the PHQ was good, a = .84. 

Risky behaviors 

Participants’ engagement in risky behaviors over the past 
month was assessed using the Risky Behaviors Questionnaire 
for Adolescents (RBQ-A; Auerbach & Gardiner, 2012). This 
scale includes 20 items indicating the presence and frequency 
of several different risky behaviors, including sexual preco-
ciousness, aggression, and rule-breaking. Items are rated from 
0 (Never) to 4 (≥4 times/week), and total scores can thus range 
from 0 to 80, with higher scores indicating more risky 
behaviors. The internal consistency of the RBQ-A was satis-
factory, a = .77. 

Interviewer-based psychiatric diagnoses 

We assessed adolescents’ current and lifetime psychiatric 
diagnoses using the MINI-KID (Sheehan et al., 2010), which 
was administered by interviewers who received at least 25 hr of 
closely supervised training. The MINI-KID has shown excellent 
reliability in both inpatient (Auerbach et al., 2014) and outpa-
tient (Sheehan et al., 2010) adolescent samples. For analyses, 
we summed each participant’s total number of psychiatric 
diagnoses to represent his or her overall psychiatric status. On 
average, participants met criteria for two current psychiatric 
diagnoses (M = 1.90, Mdn = 2.00, SD = 1.19; range: 0–7). 

Data analysis 

Preliminary analyses included descriptive statistics for the 
sample, and means and standard deviations for lifetime 
stressor count and severity. We used Pearson product-moment 
correlations and multiple linear regression models to analyze 
continuous dependent variables (e.g. psychiatric symptom 
severity), and Poisson regression models with robust standard 
errors for count outcomes (i.e. number of psychiatric diag-
noses) to address overdispersion. McFadden’s pseudo-R2 is 
presented for Poisson regression models. 

Results 
Usability and acceptability of the STRAIN 

Out of all youth who began the STRAIN, only 2.02% 
discontinued participation during the interview and 
no complaints were reported during debriefng. The 
median time to complete the STRAIN was 25 min 
(interquartile range = 20–32 min; min: 11 min, max: 
95 min). The usability and acceptability of the Ado-
lescent STRAIN was thus very good. 

Descriptive statistics 

Given the distinct absence of systematic lifetime 
stress exposure data on adolescents, we next charac-
terized youths’ lifetime experience of acute and 
chronic stressors. Participants experienced an aver-
age of 31 stressors over the lifespan (M = 31.17, 
SD = 14.99, range: 3–77; possible range: 0–214), 
including 17 acute life events (M = 17.14, SD = 9.88, 
range: 0–51; possible range: 0–168) and 14 chronic 
diffculties (M = 14.03, SD = 6.35, range: 1–37; pos-
sible range: 0–46). The total lifetime severity of all 

stressors, acute life events, and chronic diffculties 
was 75.94 (SD = 37.38), 26.33 (SD = 15.13), and 
49.62 (SD = 24.79), respectively. Additional descrip-
tive statistics by gender are available in Appendix S1. 

Validity 

We next examined how the Adolescent STRAIN 
performed in relation to the other stress assessment 
instruments administered, and the mental and 
physical health outcomes assessed. 

Concurrent validity. We expected participants’ life-
time stressor data to correlate with their childhood 
adversity severity levels (CTQ-SF) and their experi-
ences of peer-related stress and bullying (RPEQ). As 
expected, total lifetime stressor count and total life-
time severity were strongly associated with partici-
pants’ scores on both the CTQ-SF, r(334) = .59, 
p < .001 and r(336) = .57, p < .001, respectively, and 
the RPEQ, r(333) = .54, p < .001 and r(336) = .50, 
p < .001, respectively, thus providing evidence of the 
Adolescent STRAIN’s concurrent validity. 

Predictive validity. Next, we assessed the STRAIN’s 
predictive validity in relation to several different 
psychiatric, health, and behavioral outcomes— 
namely, psychiatric symptoms, general mental and 
physical health complaints, risky behavior engage-
ment, and interviewer-based psychiatric diagnoses. 
As predicted, total lifetime stressor count and sever-
ity were signifcantly associated with these seven 
outcomes: depression (count: r[335] = .34, p < .001; 
severity: r[337] = .40, p < .001), anxiety (count: r 
[335] = .31, p < .001; severity: r[337] = .41, 
p < .001), anhedonia (count: r[335] = .18, p < .001; 
severity: r[337] = .19, p < .001), general mental 
health complaints (count: r[336] = .42, p < .001; 
severity: r[338] = .49, p < .001), general physical 
health complaints (count: r[336] = .47, p < .001; 
severity: r[338] = .52, p < .001), risky behavior 
engagement (count: r[334] = .44, p < .001; severity: 
r[336] = .40, p < .001), and number of interviewer-
based psychiatric diagnoses (count: b = 0.013, 
SE = 0.002, Z = 5.94, p < .001, risk ratio 
[RR] = 1.013, 95% confdence interval [CI] [1.009, 
1.018]; severity: b = 0.006, SE = 0.001, Z = 7.07, 
p < .001, RR = 1.006, 95% CI [1.005, 1.008]). Con-
sequently, for every additional stressor experienced, 
youths’ likelihood of being diagnosed with an addi-
tional psychiatric disorder increased by 1.3%. 
To examine the robustness of these associations, 

we reran these analyses while adjusting for partic-
ipants’ age, sex, and race. Adding these covariates to 
the models did not alter the results. Total lifetime 
stressor count remained signifcantly associated 
with all of the continuous outcomes assessed 
(bs = .16–.48, all ps < .006) and with having more 
interviewer-based psychiatric diagnoses, b = 0.014, 
SE = 0.03, Z = 5.62, p < .001, RR = 1.014, 95% CI 
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[1.009, 1.018]. Similarly, lifetime stressor severity 
remained signifcantly associated with all of the con-
tinuous outcomes assessed (bs = .16–.52, all 
ps < .004) and with having more interviewer-based 
psychiatric diagnoses, b = 0.006, SE = 0.001, 
Z = 6.49, p < .001,RR = 1.006,95%CI[1.004, 1.008]. 

Comparative predictive validity. To examine the 
comparative predictive validity of the STRAIN, CTQ-
SF, and RPEQ, we conducted analyses that simulta-
neously adjusted for these stress assessment instru-
ments in addition to participants’ age, sex, and race. 
As shown in Table 1, lifetime stressor count as 
measured by the STRAIN was signifcantly associated 
with all of the outcomes assessed except anhedonia 
(p = .757). Moreover, the STRAIN was generally more 
strongly related to these outcomes than the CTQ-SF or 
RPEQ. Additionally, only the STRAIN signifcantly 
predicted youths’ psychiatric status, which was the 
most methodologically independent outcome 
assessed. Results for stressor severity were nearly 
identical to those observed for lifetime stressor count 
(see Table 1). 
To more directly compare the STRAIN with the 

CTQ-SF and RPEQ, we next examined the percent of 

Table 1 Comparative predictive validity of the STRAIN, CTQ-
SF, and RPEQ 

STRAIN CTQ-SF RPEQ 

STRAIN Lifetime Stressor Count 
b 

Depression symptoms (CES-D) .18 .08 .19 
Anxiety symptoms (MASC) .16 .05 .22 
Anhedonia symptoms (SHAPS) �.02 .15 .16 
General mental health .35 .04 .08 
complaints (K-6) 

General physical health .30 .14 .15 
complaints (PHQ) 

Risky behaviors (RBQ-A) .22 .17 .24 
Risk ratio 

Number of interviewer-based 1.012 1.002 1.002 
psychiatric diagnoses 
(MINI-KID) 

STRAIN Lifetime Stressor Severity 
b 

Depression symptoms (CES-D) .28 .04 .17 
Anxiety symptoms (MASC) .31 �.02 .17 
Anhedonia symptoms (SHAPS) .01 .14 .14 
General mental health .42 .00 .08 
complaints (K-6) 

General physical health .38 .13 .15 
complaints (PHQ) 

Risky behaviors (RBQ-A) .17 .19 .26 
Risk ratio 

Number of interviewer-based 1.006 1.000 1.002 
psychiatric diagnoses 
(MINI-KID) 

Signifcant p values (p < .05) are in bold. All associations are 
adjusted for relevant covariates—specifcally, participants’ 
age, sex, and race. Lifetime Stressor Count and Lifetime 
Stressor Severity refer to the Adolescent STRAIN variables 
used as predictors in these models. The CTQ-SF and RPEQ do 
not yield separate count and severity scores. 

variance in each health outcome that was explained 
by the STRAIN out of the total variance explained by 
the complete model (i.e. STRAIN, CTQ-SF, RPEQ, 
age, sex, and race). As show in Table 2, lifetime 
stressor count explained substantial amounts of 
variance in these outcomes, including a full 
30.08% of the total variance explained in number 
of interviewer-based psychiatric diagnoses. These 
results were replicated for lifetime stressor severity, 
although in almost all cases, lifetime stressor sever-
ity explained more variance than lifetime stressor 
count. For example, 42.81% of the variance in 
youths’ number of interviewer-based psychiatric 
diagnoses was explained by the STRAIN’s index of 
lifetime stressor severity (see Table 2). 

Effects by stressor type, life domain, and core-social 
psychological characteristic 

Finally, we examined associations between different 
types of life stress exposure and adolescents’ mental 
and physical health, based on the hypothesis that 
such effects are not constant across stressor types. 
Count of acute life events and chronic diffculties 
across the life course were both signifcantly associ-
ated with all outcomes, but these effects were 
generally stronger for chronic diffculties. Associa-
tions with psychiatric symptoms (i.e. depression, 
anxiety, and anhedonia severity), for example, were 
marginally stronger for total count of chronic diff-
culties (rs = .20–.37, ps < .001) than acute life 
events (rs = .15–.28, ps < .007). Total count of acute 
life events and chronic diffculties were both moder-
ately strongly associated with general mental health 
(rs = .37 and .42, respectively; ps < .001) and phys-
ical health complaints (rs = .40 and .50, respectively; 
ps < .001), and both were also signifcantly associ-
ated with more interviewer-based psychiatric diag-
noses (RRs = 1.018 and 1.033, respectively; 
ps < .001). Risky behavior engagement was the only 
outcome more strongly associated with acute life 
events (r = .42, p < .001) than chronic diffculties 
(r = .38, p < .001). Similar results were observed for 
lifetime stressor severity: as compared to acute life 
events, total severity of chronic diffculties was 
generally more strongly associated with psychiatric 
symptoms (events: rs = .15–.32, ps < .007; diffcul-
ties: rs = .19–.43, ps < .001), and with general men-
tal and physical health complaints (events: 
rs = .40–.41, ps < .001; diffculties: rs = .48–.53, 
ps < .001). However, relative to chronic diffculties, 
acute life event severity was numerically more 
strongly associated with risky behaviors (r = .41 
and r = .36, respectively; ps < .001) and interviewer 
based psychiatric diagnoses (RR = 1.013 and 
RR = 1.009, respectively; ps < .001). 
Turning to the primary life domains, as shown in 

Figure 1, both lifetime stressor count and severity 
were each signifcantly associated with the seven 
outcomes assessed across all twelve life domains, 
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ps < .001. However, there was also signifcant vari-
ability by life domains for all outcomes, ps < .001. 
Whereas stressors involving other relationships most 
strongly predicted nearly all of the outcomes 
assessed, reproduction-related stressors were unre-
lated to all outcomes, presumably due to the low 
base rate of reproduction-related stressors in this 
sample. 
Finally, we examined associations between the 

different social-psychological characteristics 
assessed by the Adolescent STRAIN and the seven 
outcomes assessed. As shown in Figure 2, both life-
time stressor count and severity were each signif-
cantly associated with the outcome assessed across 
all of the social-psychological characteristics, 
ps < .001. Again, however, there was substantial 
variability in the magnitude of these associations. In 
fact, most of the outcomes showed signifcant differ-
ential associations by these stressor characteristics, 
ps < .015, with two exceptions: anhedonia was not 
differentially associated with the social-psychological 
characteristics for both lifetime stressor count and 
severity, ps > .163, and risky behavior engagement 
was not differentially associated with the social-psy-
chological characteristics for lifetime stressor sever-
ity, p = .128. No systematic patterns emerged in the 
relative strength of associations for the different core 
social-psychological characteristics, indicating that 
rather than one characteristic being a better predictor 
of all outcomes, different characteristics were stron-
ger predictors of certain outcomes than others. 

Discussion 
Numerous theories have posited that life stress 
exerts a cumulative impact on risk for psychopathol-
ogy and poor physical health that unfolds over time. 
Given the inherently developmental nature of many 
of these theories, empirical studies testing such 
models should arguably assess stressful experi-
ences occurring over the entire lifespan. However, 
interview-based measures that are generally 
regarded as gold-standard instruments for assess-
ing life stress typically cover only the most recent 1– 
2 years of a person’s life, and self-report checklist 
measures that assess stress over longer periods of 
time have well-known limitations caused, for exam-
ple, by brief or vague items (leading to ‘intracategory 
variability’); limited follow-up questions for assess-
ing stressor severity, frequency, timing, and dura-
tion; and a restricted focus on particular stressors 
(e.g. childhood abuse, neglect) while ignoring other 
types of adversity that also affect health (Dohren-
wend, 2006; Monroe, 2008; Slavich, 2019). As a 
result of these methodological limitations, while the 
theoretical literature on lifetime stress exposure and 
health is quite rich, the empirical literature remains 
scant. 
We sought to address these issues by developing 

the Adolescent STRAIN. The system assesses a wide 

variety of acute life events and chronic diffculties 
that can impact adolescent health and development. 
Moreover, each stressor question includes substan-
tial contextual information to help reduce intracat-
egory variability, and tailored follow-up probes are 
used to ascertain additional details that are needed 
to determine exactly when a stressor occurred, how 
long it lasted, how many times it happened, and how 
much it impacted the individual. The resulting data 
provide a high-resolution, panoramic picture of 
adolescents’ exposure to 75 major life stressors 
spanning two main stressor types, 12 primary life 
domains, and fve social-psychological characteris-
tics. These data can thus be used to study the effects 
of lifetime stress exposure on adolescent health in a 
highly granular and comparative manner. 
In the present study, which represents the most 

in-depth examination of the Adolescent STRAIN to 
date, we found that the interview was completed 
relatively quickly (Median = 25 min), with a very 
high completion rate and no reported complaints. 
The STRAIN demonstrated very good concurrent 
validity and was associated with each of the health 
outcomes assessed. Additionally, when compared to 
the CTQ-SF and RPEQ in models that included each 
stress measures simultaneously and all of the 
demographic covariates assessed, the Adolescent 
STRAIN emerged as the strongest predictor of the 
seven outcomes examined and as the only instru-
ment that predicted adolescents’ independently eval-
uated psychiatric status. This predictive validity is 
best summarized in Table 2, which shows that the 
Adolescent STRAIN accounted for 30.08%–42.81% of 
the total variance explained in youths’ psychiatric 
status in the fully adjusted models. 
The fact that stress was associated with these 

outcomes is not itself surprising, given that similar 
results have been reported in prior studies using 
both self-report scales of early adversity (e.g. Child-
hood Trauma Questionnaire, Adverse Childhood 
Experiences Questionnaire) and interview-based 
measures (e.g. Childhood Experience of Care and 
Abuse, UCLA Life Stress Interview, Life Events and 
Diffculties Schedule). As described by Harkness and 
Monroe (2016), though, self-report scales suffer from 
several methodological limitations and interview-
based systems require substantial training and time 
to implement (e.g. up to 6 hr/participant). The 
STRAIN, therefore, is not designed to replace more 
resource-intensive approaches, but rather to provide 
a reasonable alternative that is reliable, well-vali-
dated, and more feasible to implement, especially in 
research or clinical settings where time or resources 
are limited or where a more scalable approach is 
required. 
Finally, consistent with research showing that 

different stressors can have unique physiologic and 
health consequences (Kemeny, 2003; Weiner, 1992), 
we found that the effects of different stressors were 
not uniform across different types of life stress 
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Figure 1 Associations between the twelve primary life domains assessed by the Adolescent STRAIN and the seven outcomes measured, 
shown separately for lifetime stressor count and lifetime stressor severity. Consistent with a stressor characteristics perspective on stress 
and health, stressors occurring in different life domains had substantially different associations with the health outcomes assessed. A 
significant ‘Main effect’ indicates that Lifetime Stressor Count or Lifetime Stressor Severity was significantly associated with the outcome 
indicated, without taking the specific type of stress exposure into account. In contrast, a significant ‘Interaction with stressor type’ 
indicates that there were significantly different effects for that particular outcome across the twelve primary life domains assessed by the 
Adolescent STRAIN. (N = 336–338, depending on outcome) 
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Figure 2 Associations between the five core social-psychological characteristics assessed by the Adolescent STRAIN and the seven 
outcomes measured, shown separately for lifetime stressor count and lifetime stressor severity. Consistent with a stressor characteristics 
perspective on stress and health, stressors possessing different social-psychological characteristics had substantially different associations 
with most of the health outcomes assessed. A significant ‘Main effect’ indicates that Lifetime Stressor Count or Lifetime Stressor Severity 
was significantly associated with the outcome indicated, without taking the specific type of stress exposure into account. In contrast, a 
significant ‘Interaction with stressor type’ indicates that there were significantly different effects for that particular outcome across the 
five different core social-psychological characteristics assessed by the Adolescent STRAIN. (N = 336–338, depending on outcome) 
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assessed by the Adolescent STRAIN but rather 
differed substantially as a function of the specifc 
types of stress experienced. These data are consis-
tent with our prior results from the Adult STRAIN 
(Slavich & Shields, 2018) and highlight the impor-
tance of using sophisticated instruments for assess-
ing life stress. More broadly, these fndings are 
consistent with existing research implicating stress 
in structuring risk for poor mental and physical 
health but extend this work by providing clear 
evidence that such associations differ across the 
specifc types of stressors that youth experience. 
Several limitations of this study should be noted. 

First, we sampled a clinical population, so lifetime 
stressor count and severity could be elevated relative 
to the general population, and future research with 
non-clinical populations is warranted to examine 
issues of generalizability. Second, scores on the 
STRAIN are based on participants’ self-report. We 
have previously shown that the STRAIN is not infu-
enced by personality or social desirability character-
istics (Slavich & Shields, 2018), but such processes 
could still have played a role. Third, out of the seven 
outcomes assessed, only psychiatric diagnoses were 
based on a methodologically independent assess-
ment. Therefore, additional research using outcomes 
that cannot be infuenced by self-report is needed. 
Fourth, we compared the STRAIN to two self-report 
life stress measures to highlight the availability of a 
low-cost, psychometrically sound alternative to the 
types of scales presently used in almost all stress 
studies. Moving forward, though, the STRAIN should 
also be compared to interview-based systems. 
Finally, given the cross-sectional nature of this study, 
all of the associations reported here are correlational 
and causation cannot be assumed. 
In conclusion, the present data show that the 

Adolescent STRAIN has excellent usability, very good 
concurrent validity, and outstanding predictive valid-
ity across a variety of mental and physical health 
outcomes. These data thus confrm the usability and 
validity of the Adolescent STRAIN and provide some of 
the frst empirical evidence demonstrating the sys-
tematic relevance of lifetime stress exposure for 

multiple outcomes in adolescence. Most important, 
these data provide a highly nuanced picture of 
adolescents’ lifetime stress burden that may be useful 
for case conceptualization and treatment planning 
purposes, as well as for informing next-generation 
theories of stress exposure and lifespan health. 
Looking forward, it will be important to compare the 
Adolescent STRAIN to other interview-based systems 
for assessing life stress, validate the instrument 
against other clinical and biological outcomes, and 
examine the generalizability of the present results to 
other populations and clinical groups. 

Supporting information 
Additional supporting information may be found online 
in the Supporting Information section at the end of the 
article: 

Appendix S1. Additional descriptive statistics. 
Table S1. Demographic and clinical characteristics of 
the sample, stratifed by sex. 

Table S2. Examples of stressors across the different 
stressor types, primary life domains, and social-psy-
chological characteristics assessed by the adolescent 
STRAIN. 
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Key points 

� Numerous theories have proposed that lifetime stress exposure exerts a cumulative impact on adolescent 
health and development. 

� However, few studies have actually tested these theories given the diffculty associated with systematically 
assessing lifetime stress exposure. 

� By employing the Stress and Adversity Inventory for Adolescents (Adolescent STRAIN), we demonstrate 
that greater lifetime stress exposure is associated with a variety of adverse mental and physical health 
outcomes. 

� Moreover, these stress-health links differ substantially by the specifc types of stress experienced. 
� Given the ability for the STRAIN to produce comprehensive lifetime stress exposure profles, the system 
may be useful in both research and clinical settings. 
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Note 

1Seventeen adolescents (5.03%) did not report their 
sex or answered ‘prefer not to say’ and were thus 
excluded from analyses testing sex differences. 

References 
Andersen, S.L., & Teicher, M.H. (2008). Stress, sensitive 

periods and maturational events in adolescent depression. 
Trends in Neurosciences, 31, 183–191. 

Auerbach, R.P., & Gardiner, C.K. (2012). Moving beyond the 
trait conceptualization of self-esteem: The prospective effect 
of impulsiveness, coping, and risky behavior engagement. 
Behaviour Research and Therapy, 50, 596–603. 

Auerbach, R.P., Kim, J.C., Chango, J.M., Spiro, W.J., Cha, C., 
Gold, J., . . .  & Nock, M.K. (2014). Adolescent nonsuicidal 
self-injury: Examining the role of child abuse, comorbidity, 
and disinhibition. Psychiatry Research, 220, 579–584. 

Auerbach, R.P., Millner, A.J., Stewart, J.G., & Esposito, E.C. 
(2015). Identifying differences between depressed adolescent 
suicide ideators and attempters. Journal of Affective Disor-
ders, 186, 127–133. 

Bernstein, D.P., Stein, J.A., Newcomb, M.D., Walker, E., Pogge, 
D., Ahluvalia, T., . . .  & Zule, W. (2003). Development and 
validationofabrief screening versionof the ChildhoodTrauma 
Questionnaire. Child Abuse and Neglect, 27, 169–190. 

Bower, J.E., Crosswell, A.D., & Slavich, G.M. (2014). Child-
hood adversity and cumulative life stress: Risk factors for 
cancer-related fatigue. Clinical Psychological Science, 2, 
108–115. 

Boyce, W.T., & Ellis, B.J. (2005). Biological sensitivity to 
context: I. An evolutionary-developmental theory of the 
origins and functions of stress reactivity. Development and 
Psychopathology, 17, 271–301. 

Brown, G.W., Harris, T.O., & Hepworth, C. (1995). Loss, 
humiliation and entrapment among women developing 
depression: A patient and non-patient comparison. Psycho-
logical Medicine, 25, 7–21. 

Cicchetti, D., & Toth, S.L. (1995). A developmental psy-
chopathology perspective on child abuse and neglect. Jour-
nal of the American Academy of Child and Adolescent 
Psychiatry, 34, 541–565. 

Cohen, S., Murphy, M.L., & Prather, A.A. (2019). Ten surpris-
ing facts about stressful life events and disease risk. Annual 
Review of Psychology, 70, 577–597. 

Cuneo, M.G., Schrepf, A., Slavich, G.M., Thaker, P.H., Good-
heart, M., Bender, D., . . .  & Lutgendorf, S.K. (2017). Diurnal 
cortisol rhythms, fatigue and psychosocial factors in fve-
year survivors of ovarian cancer. Psychoneuroendocrinology, 
84, 139–142. 

Danese, A., & McEwen, B.S. (2012). Adverse childhood expe-
riences, allostasis, allostatic load, and age-related disease. 
Physiology and Behavior, 106, 29–39. 

Danese, A., Mofftt, T.E., Harrington, H., Milne, B.J., Polanc-
zyk, G., Pariante, C.M., . . .  & Caspi, A. (2009). Adverse 
childhood experiences and adult risk factors for age-related 
disease: Depression, infammation, and clustering of meta-
bolic risk markers. Archives of Pediatrics and Adolescent 
Medicine, 163, 1135–1143. 

Dohrenwend, B.P. (2006). Inventorying stressful life events as 
risk factors for psychopathology: Toward resolution of the 
problem of intracategory variability. Psychological Bulletin, 
132, 477–495. 

Dooley, L.N., Slavich, G.M., Moreno, P.I., & Bower, J.E. (2017). 
Strength through adversity: Moderate lifetime stress expo-
sure is associated with psychological resilience in breast 
cancer survivors. Stress and Health, 33, 549–557. 

Epel, E.S., Crosswell, A.D., Mayer, S.E., Prather, A.A., Slavich, 
G.M., Puterman, E., & Mendes, W.B. (2018). More than a 

J Child Psychol Psychiatr 2019; 60(9): 998–1009 

feeling: A unifed view of stress measurement for population 
science. Frontiers in Neuroendocrinology, 49, 146–169. 

Essex, M.J., Thomas Boyce, W., Hertzman, C., Lam, L.L., 
Armstrong, J.M., Neumann, S., & Kobor, M.S. (2013). 
Epigenetic vestiges of early developmental adversity: Child-
hood stress exposure and DNA methylation in adolescence. 
Child Development, 84, 58–75. 

Felitti, V.J., Anda, R.F., Nordenberg, D., Williamson, D.F., 
Spitz, A.M., Edwards, V., . . .  & Marks, J.S. (1998). Relation-
ship of childhood abuse and household dysfunction to many 
of the leading causes of death in adults: The Adverse 
Childhood Experiences (ACE) Study. American Journal of 
Preventive Medicine, 14, 245–258. 

Gillespie, S.L., Christian, L.M., Alston, A.D., & Salsberry, P.J. 
(2017). Childhood stress and birth timing among African 
American women: Cortisol as biological mediator. Psy-
choneuroendocrinology, 84, 32–41. 

Goldfarb, E.V., Shields, G.S., Daw, N.D., Slavich, G.M., & 
Phelps, E.A. (2017). Low lifetime stress exposure is associ-
ated with reduced stimulus-response memory. Learning and 
Memory, 24, 162–168. 

Gunnar, M., & Quevedo, K. (2007). The neurobiology of stress 
and development. Annual Review of Psychology,58, 145–173. 

Harkness, K.L., & Monroe, S.M. (2016). The assessment and 
measurement of adult life stress: Basic premises, opera-
tional principles, and design requirements. Journal of 
Abnormal Psychology, 125, 727–745. 

Humphreys, K.L., Esteves, K., Zeanah, C.H., Fox, N.A., Nelson, 
C.A., 3rd, & Drury, S.S. (2016). Accelerated telomere short-
ening: Tracking the lasting impact of early institutional care 
at the cellular level. Psychiatry Research, 246, 95–100. 

Humphreys, K.L., & Zeanah, C.H. (2015). Deviations from the 
expected environment in early childhood and emerging 
psychopathology. Neuropsychopharmacology, 40, 154–170. 

Kemeny, M.E. (2003). The psychobiology of stress. Current 
Directions in Psychological Science, 12, 124–129. 

Kessler, R.C., Andrews, G., Colpe, L.J., Hiripi, E., Mroczek, 
D.K., Normand, S.L., . . .  & Zaslavsky, A.M. (2002). Short 
screening scales to monitor population prevalences and 
trends in non-specifc psychological distress. Psychological 
Medicine, 32, 959–976. 

Kurtzman, L., O’Donovan, A., Koslov, K., Arenander, J., Epel, 
E.S., & Slavich, G.M. (2012). Sweating the big stuff: Dispo-
sitional pessimism exacerbates the deleterious effects of life 
stress on metabolic health. European Journal of Psychotrau-
matology, 3. 

Lam, J.C.W., Shields, G.S., Trainor, B.C., Slavich, G.M., & 
Yonelinas, A.P. (2019). Greater lifetime stress exposure 
predicts blunted cortisol but heightened DHEA responses 
to acute stress. Stress and Health, 35, 15–26. 

Lupien, S.J., McEwen, B.S., Gunnar, M.R., & Heim, C. (2009). 
Effects of stress throughout the lifespan on the brain, 
behaviour and cognition. Nature Reviews Neuroscience, 10, 
434–445. 

March, J.S., Parker, J.D., Sullivan, K., Stallings, P., & 
Conners, C.K. (1997). The Multidimensional Anxiety Scale 
for Children (MASC): Factor structure, reliability, and valid-
ity. Journal of the American Academy of Child and Adoles-
cent Psychiatry, 36, 554–565. 

McLaughlin, K.A., Sheridan, M.A., & Lambert, H.K. (2014). 
Childhood adversity and neural development: Deprivation 
and threat as distinct dimensions of early experience. 
Neuroscience and Biobehavioral Reviews, 47, 578–591. 

Miller, G.E., Chen, E., Fok, A.K., Walker, H., Lim, A., Nicholls, 
E.F., . . .  & Kobor, M.S. (2009). Low early-life social class 
leaves a biological residue manifested by decreased gluco-
corticoid and increased proinfammatory signaling. Proceed-
ings of the National Academy of Sciences of the United States 
of America, 106, 14716–14721. 

Miller, G.E., Chen, E., & Parker, K.J. (2011). Psychological 
stress in childhood and susceptibility to the chronic diseases 

© 2019 Association for Child and Adolescent Mental Health 



doi:10.1111/jcpp.13038 

of aging: Moving toward a model of behavioral and biological 
mechanisms. Psychological Bulletin, 137, 959–997. 

Monroe, S.M. (2008). Modern approaches to conceptualizing 
and measuring life stress. Annual Review of Clinical Psy-
chology, 4, 33–52. 

Prinstein, M.J., Boergers, J., & Vernberg, E.M. (2001). Overt 
and relational aggression in adolescents: Social-psycholog-
ical adjustment of aggressors and victims. Journal of Clinical 
Child Psychology, 30, 479–491. 

Radloff, L.S. (1977). The CES-D scale: A self-report depression 
scale for research in the general population. Applied Psy-
chological Measurement, 1, 385–401. 

Sheehan, D.V., Sheehan, K.H., Shytle, R.D., Janavs, J., 
Bannon, Y., Rogers, J.E., . . .  & Wilkinson, B. (2010). 
Reliability and validity of the mini international neuropsy-
chiatric interview for children and adolescents (MINI-KID). 
Journal of Clinical Psychiatry, 71, 313–326. 

Shields, G.S., Doty, D., Shields, R.H., Gower, G., Slavich, G.M., 
& Yonelinas, A.P. (2017). Recent life stress exposure is 
associated with poorer long-term memory, working memory, 
and self-reported memory. Stress, 20, 598–607. 

Shields, G.S., Moons, W.G., & Slavich, G.M. (2017). Better 
executive function under stress mitigates the effects of 
recent life stress exposure on health in young adults. Stress, 
20, 75–85. 

Shields, G.S., Ramey, M.M., Slavich, G.M., & Yonelinas, A.P. 
(In press). Determining the mechanisms through which 
recent life stress predicts working memory impairments: 
Precision or capacity? Stress. 

Shields, G.S., & Slavich, G.M. (2017). Lifetime stress exposure 
and health: A review of contemporary assessment methods 
and biological mechanisms. Social and Personality Psychol-
ogy Compass, 11, e12335. 

Slavich, G.M. (2016). Life stress and health: A review of 
conceptual issues and recent fndings. Teaching of Psychol-
ogy, 43, 346–355. 

Slavich, G.M. (2019). Stressnology: The primitive (and prob-
lematic) study of life stress exposure and pressing need for 
better measurement. Brain, Behavior, and Immunity, 75, 
3–5. 

Slavich, G.M., & Cole, S.W. (2013). The emerging feld of 
human social genomics. Clinical Psychological Science, 1, 
331–348. 

Slavich, G.M., & Irwin, M.R. (2014). From stress to infamma-
tion and major depressive disorder: A social signal 

Stress and Adversity Inventory for Adolescents 1009 

transduction theory of depression. Psychological Bulletin, 
140, 774–815. 

Slavich, G.M., O’Donovan, A., Epel, E.S., & Kemeny, M.E. 
(2010). Black sheep get the blues: A psychobiological model 
of social rejection and depression. Neuroscience and Biobe-
havioral Reviews, 35, 39–45. 

Slavich, G.M., & Shields, G.S. (2018). Assessing lifetime stress 
exposure using the Stress and Adversity Inventory for Adults 
(Adult STRAIN): An overview and initial validation. Psycho-
somatic Medicine, 80, 17–27. 

Snaith, R.P., Hamilton, M., Morley, S., Humayan, A., Harg-
reaves, D., & Trigwell, P. (1995). A scale for the assessment 
of hedonic tone the Snaith-Hamilton Pleasure Scale. The 
British Journal of Psychiatry, 167, 99–103. 

Spence, J.T., Helmreich, R.L., & Pred, R.S. (1987). Impatience 
versus achievement strivings in the type a pattern: Differ-
ential effects on students’ health and academic achieve-
ment. The Journal of Applied Psychology, 72, 522–528. 

Stewart, J.G., Shields, G.S., Esposito, E.C., Cosby, E.A., Allen, 
N.B., Slavich, G.M., & Auerbach, R.P. (in press). Life stress 
and suicide in adolescents. Journal of Abnormal Child 
Psychology. 

Teicher, M.H., & Samson, J.A. (2016). Annual research review: 
Enduring neurobiological effects of childhood abuse and 
neglect. Journal of Child Psychology and Psychiatry, 57, 
241–266. 

Toussaint, L., Shields, G.S., Dorn, G., & Slavich, G.M. (2016). 
Effects of lifetime stress exposure on mental and physical 
health in young adulthood: How stress degrades and 
forgiveness protects health. Journal of Health Psychology, 
21, 1004–1014. 

Tyrka, A.R., Price, L.H., Kao, H.T., Porton, B., Marsella, S.A., & 
Carpenter, L.L. (2010). Childhood maltreatment and telom-
ere shortening: Preliminary support for an effect of early 
stress on cellular aging. Biological Psychiatry, 67, 531–534. 

Weiner, H. (1992). Perturbing the organism: The biology of 
stressful experience. Chicago: University of Chicago Press. 

Zeanah, C.H., & Sonuga-Barke, E.J.S. (2016). The effects of 
early trauma and deprivation on human development–from 
measuring cumulative risk to characterizing specifc mech-
anisms. Journal of Child Psychology and Psychiatry, 57, 
1099–1102. 

Accepted for publication: 24 January 2019 
First published online: 26 March 2019 

© 2019 Association for Child and Adolescent Mental Health 


