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Although exposure to early adversity and prior experiences with depression have both been associated
with lower levels of precipitating life stress in depression, it is unclear whether these stress sensitization
effects are similar for all types of stress or whether they are specific to stressors that may be particularly
depressogenic, such as those involving interpersonal loss. To investigate this issue, we administered
structured, interview-based measures of early adversity, depression history, and recent life stress to one
hundred adults who were diagnosed with major depressive disorder. As predicted, individuals who
experienced early parental loss or prolonged separation (i.e., lasting one year or longer) and persons with
more lifetime episodes of depression became depressed following lower levels of life stress occurring in
the etiologically-central time period of three months prior to onset of depression. Importantly, however,
additional analyses revealed that these effects were unique to stressors involving interpersonal loss.
These data highlight potential stressor-specific effects in stress sensitization and demonstrate for the first
time that individuals exposed to early parental loss or separation, and persons with greater histories of
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MDD, may be selectively sensitized to stressors involving interpersonal loss.

© 2011 Elsevier Ltd. All rights reserved.

A large literature now exists documenting a strong association
between major life events, such as the termination of an important
relationship or job, and the subsequent onset of Major Depressive
Disorder (MDD; Hammen, 2005; Kendler et al., 1999; Kessler, 1997,
Monroe et al., 2009). Nevertheless, an estimated 30% of first-onset
depressive episodes and 60% of all recurrent episodes appear to
develop in the absence of major forms of stress (Monroe and
Harkness, 2005). As a result, it has been suggested that some
individuals may be especially sensitive to the depressogenic effects
of stress and, consequently, develop depression in response to more
minor forms of adversity. This phenomenon, which is believed to be
mediated at least in part by neurobiological kindling and behavioral
sensitization, has generally been referred to as stress sensitization
(Kendler et al., 2000, 2001; Kessing et al., 1998, 2004; Monroe and
Harkness, 2005; Post, 1992, 2007; Segal et al., 1996).

Although a complete account of factors that impact stress
sensitization is not yet available, there is growing evidence that
childhood adversity and prior experiences with depression may
both play a role. For example, several studies have now
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demonstrated that individuals who experience a major early
adversity, such as parental loss or physical abuse, develop depres-
sion following lower levels of life stress than do persons without
such adversity (Hammen et al., 2000; Harkness et al., 2006; Kendler
et al,, 2004; Rudolph and Flynn, 2007; see also Dienes et al., 2006).
Moreover, a number of studies have shown that individuals with
more lifetime episodes of MDD exhibit lower levels of precipitating
life stress than do persons with fewer lifetime episodes of the
disorder (Kendler et al., 2000; Monroe et al., 2007a; Stroud et al.,
2008, 2011; see also Morris et al., 2010).

Considered together, these findings provide support for the
possibility that persons who have experienced early adversity or
who have a history of depression may be sensitized to stress such
that they have the capability of developing MDD following rela-
tively lower levels of adversity. Rarely, however, have the effects of
early adversity and depression history been examined together in
the same sample. In addition, no studies to date have investigated
whether stress sensitization effects are similar for all types of stress
or, alternatively, whether they are specific to types of stressors that
may be highly depressogenic, such as those involving interpersonal
loss. Relevant to this issue is a growing body of research suggesting
that interpersonal loss events are strongly associated with
depression (Slavich et al., 2009, 2010a). Stressors involving
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interpersonal loss, for example, are the most common precipitant
of depression, with 44% of depressive episodes being preceded by
such stress (Farmer and McGuffin, 2003; see also Brown et al.,
1995). In addition, two large epidemiologic studies have reported
that risk for depression is greater following interpersonal loss
(hazard ratios = 1.70 and 1.76, respectively) than for any other type
of major life event (Kendler et al., 2003; Monroe et al., 1999). Given
these findings, persons at risk for depression may be more sensitive
to stressors involving interpersonal loss (e.g., relationship break-
ups, deaths) than to other types of stressors (e.g., occupational or
financial problems). Importantly, however, no studies have exam-
ined this issue of stressor specificity in the context of stress sensi-
tization in depression.

To examine associations between early adversity and depression
history with levels of pre-onset life stress in depression, we
administered structured, interview-based measures of these
constructs to adults who were diagnosed with MDD. We were
particularly interested in early adversities that involved parental
loss or prolonged separation, given previous research showing that
stressors of this type are associated with elevated risk for depres-
sion in adulthood (e.g., Bifulco et al., 1987; Coffino, 2009). We then
conducted two sets of analyses. First, we examined the relations of
early parental loss or separation and depression history to levels of
pre-onset life stress, regardless of event type (i.e., interpersonal loss
and non-loss events considered together). Next, we conducted the
same analyses while separating pre-onset interpersonal loss and
non-loss events. Consistent with previous research, we hypothe-
sized that individuals with a history of early parental loss or
separation, and persons with more lifetime episodes of depression,
would become depressed following lower levels of recent, pre-
onset life stress. We hypothesized further that the relations of early
parental loss or separation and depression history to levels of pre-
onset stress would be particularly strong for stressors involving
interpersonal loss.

1. Method
1.1. Participants and procedures

Participants were 100 adults (74 females) between the ages of 18
and 58 years old (M = 35.1, SD = 10.4). These individuals, all
diagnosed with MDD, were drawn from a larger study examining
the roles of life stress and cognitive vulnerability in depression
(Gotlib et al., 20044, 2004b; Monroe et al., 2007a, 2007b; Muscatell
et al., 2009; Slavich et al., 2009). Most participants (58%) were
single, with 34% married or living with a domestic partner and 8%
divorced. Ethnicity was primarily Caucasian (52%) and Asian (40%),
followed by African American (4%), Latino or Hispanic (2%), and
other (2%). The sample was generally well-educated, with 56% of
participants having completed college, 26% reporting graduate or
professional education beyond college, and 18% reporting some
college or less. Finally, the sample was varied with respect to annual
income, with 15% of participants earning under $10,000, 15%
earning between $10,000 and $25,000, 25% earning between
$25,000 and $50,000, 17% earning between $50,000 and $75,000,
and 20% earning more than $75,000 (8 participants declined to
report their income).

Participants were recruited through community advertisements
and through referrals from two outpatient psychiatry clinics at
Stanford University. Individuals were screened by telephone to
recruit persons with a high likelihood of current MDD with a recent
and distinct onset of the disorder (98% of participants had their
onset of depression within 2.5 years and the average current
episode length was 7.8 months). Individuals who passed this tele-
phone screen were invited to complete an in-person diagnostic

interview. To be included in the study, participants had to meet
Diagnostic and Statistical Manual of Mental Disorders (4th ed.;
DSM-IV; American Psychiatric Association, 2000) criteria for
current MDD, as assessed by the Structured Clinical Interview for
DSM-IV Axis I Disorders (SCID; First et al., 2002). In addition, they
had to have no detectable episodes of MDD, and be relatively free of
depressive symptoms, for six months prior to onset of the index
episode of depression.

The diagnostic interviews were conducted by advanced graduate
students who were trained to “gold standard” reliability status (see
Grove et al., 1981). To assess diagnostic inter-rater reliability, an
independent rater kept blind to group membership evaluated 15
SCID audiotapes selected at random from the parent project, which
included individuals with depression, panic disorder, social phobia,
and no psychopathology. In all 15 of the reassessed cases, the
re-rating matched the original diagnosis, x = 1.00. Although this
represents excellent reliability, interviewers used the “skip out”
strategy of the SCID, which may have reduced the opportunities for
the independent raters to disagree with the diagnoses. Individuals
were excluded if they had current comorbid panic disorder or social
phobia; a lifetime history of mania, hypomania, or primary psychotic
symptoms; a recent history (i.e., past 6 months) of alcohol or
substance abuse or dependence; or a history of brain injury or
mental retardation. Participants who met all inclusion requirements
were invited for an additional session in which their exposure to life
stress was assessed (see below). All participants provided written
informed consent and were paid $25 per hour.

1.2. Early parental loss/separation

Detailed information regarding participants’ history of parental
loss and separation was collected during the life stress assessment
session. Participants were asked whether they had ever lost or been
separated from their mother, father, or primary caregiver before age
17. If participants responded “yes,” they were asked to identify the
age at which the loss/separation occurred, the duration of the
separation (if a separation), and the specific reason for the loss/
separation. Consistent with prior research (Rudolph and Flynn,
2007), participants were judged to be positive for a history of
parental loss/separation if they lost a parent or primary caregiver
(e.g., to death) or were separated from at least one parent (or
primary caregiver) for a period lasting one year or longer. Based on
these criteria, 51 individuals had no history of parental loss/sepa-
ration and 49 individuals had a history of parental loss/separation
involving one (n = 32, 65.3%) or both (n = 17, 34.7%) parents.
Participants’ mean age at loss/separation was 8.9 years (SD = 5.3).
Of the 49 parental losses/separations, 23 (46.9%) were due to
marital separation or divorce, 8 (16.3%) were due to death, 5 (10.2%)
were due to paternal abandonment, 4 (8.2%) were due to father’s
absence because of work, 2 (4.1%) were due to mother’s absence
because of work, and 7 (14.3%) were the result of prolonged
parental absence due to other extenuating circumstances.

1.3. History of depression

Number of lifetime episodes of MDD was carefully assessed as
part of the SCID. Interviewers systematically inquired about each
depressive experience to determine if it met diagnostic criteria for
MDD. The total number of lifetime depressive episodes (including
the index episode) ranged from 1 (n = 18) to “too many to count”
(n = 15). The majority of participants had four or fewer lifetime
episodes, and there were an ample number of participants with up
to five lifetime episodes within each of these categories. Beyond
five lifetime episodes, the number of participants per depression
history category decreased substantially. Consequently, for
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individuals with more than five episodes, we collapsed across
depression history categories to provide a more uniform index of
depression history. Individuals with six or more lifetime episodes
were collapsed into three categories (6—10 episodes, 11-36
episodes, >36 episodes or “too many to count”). The final distri-
bution of participants across categories was: 1 lifetime episode,
n = 18; 2 lifetime episodes, n = 14; 3 lifetime episodes, n = 14; 4
lifetime episodes, n = 7; 5 lifetime episodes, n = 9; 6—10 lifetime
episodes, n = 12; 1136 lifetime episodes, n = 11; and >36 lifetime
episodes, n = 15.

1.4. Stressful life events and chronic difficulties

Stressful life events and chronic difficulties that preceded onset
of depression were assessed using the Life Events and Difficulties
Schedule (LEDS; Brown and Harris, 1978). The LEDS has established
psychometric validity and is regarded as a state-of-the-art instru-
ment for assessing diverse types of stress (Dohrenwend, 2006;
Hammen, 2005; Monroe, 2008). This system uses a 2-h semi-
structured interview in which the interviewer carefully inquires
about potential stressors in ten domains of functioning (e.g., health,
work, education, relationships, etc.). Next, the interviewer presents
the reported stressors to a panel of trained raters who judge each
stressor using a 520-page manual that outlines explicit rules and
criteria for rating life stress. The manual also includes 5000 case
vignettes that are used as standardized anchors in the rating process.
All ratings are made independently by each rater and are then
finalized following a consensus discussion that considers extensive
information about the stressor and the individual’s biographical
circumstances (i.e., “contextual” ratings; see Brown and Harris, 1978,
1989).

In the present study, after the LEDS interviews were completed,
the interviewer presented the detailed life stress profiles to an
independent panel of 3—4 expert LEDS raters. These raters were kept
blind to participants’ clinical characteristics (e.g., timing of onset of
depression, history of depression), as well as to their emotional
response to the stressors (e.g., how often they cried), to prevent this
information from influencing the life stress ratings. Inter-rater
agreement ranged from k = .72 to k = .79 (M = .76; corrected for
differences in the number of raters per event; Uebersax, 1982).

The primary outcomes of interest were participants’ levels of
overall and stressor-specific (i.e., interpersonal loss vs. non-loss)
pre-onset stress. These variables were based on the long-term
threat (i.e., severity) and focus of each event. In accordance with the
LEDS system, each event was rated on a 5-point severity scale
(1 = marked, 2a = high moderate, 2b = low moderate, 3 = some,
4 = little/none). With respect to focus, events that occurred to the
participant were categorized as subject or joint focused, and those
that occurred to another person in the participant’s social network
were categorized as other focused. Based on these dimensions, and
consistent with prior research (Harkness et al., 2006), four stress
levels were derived: Level 4 = events rated 4 (little/none) on threat;
Level 3 = events rated 3 (some) on threat; Level 2 = events rated 2b
(low moderate) and 2a (high moderate) on threat, which were other
focused; and Level 1 = events rated 1 (marked) and 2a (high
moderate) on threat, which were subject or joint focused. As per
prior work (Harkness et al., 2006), these levels were then reverse
coded, summed together, and divided by the total number of events
reported to form an average pre-onset life stress score for each
participant (M = 1.8, SD = 1.0). Because stressors occurring
relatively close in time to onset of depression have the greatest
likelihood of being etiologically relevant (Brown and Harris, 1989;
Harkness et al., 2006), the final pre-onset life stress index was
restricted to life events that occurred within 3 months of onset of
depression.

To derive separate life stress scores for interpersonal loss and
non-loss events, each stressor that occurred within 3 months of
onset of depression was categorized as either interpersonal loss or
non-loss by a team of two LEDS raters. Events were categorized as
interpersonal loss if they involved the death of a close friend or
loved one (e.g., parent, partner, sibling, close family member, or
confidant), or the dissolution or termination of a key relationship
(e.g., with any of these individuals). All other events (i.e., those not
involving interpersonal loss) were judged to be non-loss events.
Inter-rater agreement for these determinations ranged from « = .84
to k =.91 (M = .88). Pre-onset interpersonal loss and non-loss stress
scores were then computed by summing together and then aver-
aging the contextual long-term threat ratings for the interpersonal
loss events (M = 1.5, SD = 1.5) and non-loss events (M = 1.3,
SD = 0.9) that each participant experienced.

Finally, although our primary hypotheses focused on differing
levels of pre-onset acute life stress, sensitivity to acute stress may be
influenced by exposure to chronic stress, which has been found to be
related to both early adversity and depression history status (Brown
and Harris, 1986; Cicchetti and Toth, 2005; Harkness et al., 2006).
Consequently, we also assessed levels of pre-onset chronic stress.
These stressors were rated on a 6-point scale in accord with the LEDS
system (1 = high marked, 2 = low marked, 3 = high moderate, 4 = low
moderate, 5 = mild, 6 = very mild). Severity scores were subsequently
reversed coded so that higher values represented greater levels of
threat. The scores were then summed and divided by the total
number of difficulties reported to compute each participant’s chronic
difficulty stress score (M = 1.1, SD = 1.3). Chronic difficulties were
required to be present for at least 4 weeks of the 3-month pre-onset
time period, although the average chronic difficulty length was 34.1
months. Difficulties directly attributable to a depressive episode (e.g.,
ongoing sleep problems) were excluded.

1.5. Data analyses

Preliminary univariate analyses were conducted on all demo-
graphic and study variables. Separate hierarchical regression anal-
yses were then conducted to predict levels of pre-onset overall
stress, interpersonal loss stress, and non-loss stress. For each model,
level of pre-onset chronic difficulty stress was entered first (to adjust
for its potential contribution to sensitization), parental loss/separa-
tion was entered second (because of its temporal precedence relative
to depression history), and depression history was entered third.
The cross-product interaction term of Parental Loss/Separation x
Depression History was entered into the equation last to rule out
a possible interaction between these factors (Cohen and Cohen,
1983). Finally, these analyses were rerun without chronic difficulty
stress to ensure that significant results could not be due to having
adjusted for pre-onset chronic difficulties.

2. Results
2.1. Preliminary analyses

Age, sex, marital status, ethnicity, and income were unrelated to
the main outcomes variables (i.e., participants’ levels of pre-onset
overall, interpersonal loss, and non-loss stress). Early parental loss/
separation was unrelated to level of pre-onset chronic difficulty
stress, F(1,98) = 0.01, p = .919, R? = .001. Participants with a history
of parental loss/separation tended to have more lifetime episodes
of depression (M = 4.7, SD = 2.4) than did those without a history of
parental loss/separation (M = 4.0, SD = 2.5), although this differ-

ence was not statistically significant, #(98) = —1.39, p = .168,
d = 0.28. Participants with more lifetime episodes of depression
exhibited lower levels of pre-onset overall stress (r = —30,
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p = .002) and interpersonal loss stress (r = —.41, p = .001), but
higher levels of pre-onset chronic difficulty stress (r =.34, p =.001),
underscoring the importance of adjusting for chronic difficulties in
tests of our primary hypotheses (Monroe et al., 2007a). Finally,
although neither acute interpersonal loss nor non-loss stress were
related to pre-onset chronic difficulty stress (r = —.08, p = .428, and
r = .14, p = .157, respectively), as expected, levels of overall acute
stress were positively correlated with both pre-onset interpersonal
loss stress (r = .61, p = .001) and non-loss stress (r = .59, p = .001).

2.2. Primary analyses

Hierarchical regression models testing the relations of early
parental loss/separation and depression history to average levels of
pre-onset acute and chronic life stress are presented in Table 1.
Pre-onset chronic difficulty stress was unrelated to levels of recent
overall acute stress (p = .474), interpersonal loss stress (p = .428), and
non-loss stress (p = .157). Consistent with previous studies on stress
sensitization in depression, early parental loss/separation and
greater depression history were both significantly associated with
lower levels of overall pre-onset life stress (p = .030 and p = .001,
respectively), demonstrating that persons with early parental loss/
separation and greater depression history became depressed
following relatively lower levels of stress.

As we described above, we also examined whether these effects
differed by type of stress (i.e., interpersonal loss vs. non-loss stress).
Consistent with hypotheses, early parental loss/separation and
greater depression history were both significantly associated with
lower levels of pre-onset interpersonal loss stress (p = .024 and
p = .001, respectively). As shown in Fig. 1a, for example, partici-
pants exposed to early parental loss or prolonged separation
became depressed following interpersonal loss events that were
approximately half as severe as those experienced by individuals
who were not exposed to early parental loss or separation. In
addition, as depicted in Fig. 1b, the severity level of a precipitating
interpersonal loss event decreased by an average of .25 points for
each additional depressive episode experienced. In contrast to
these effects, early parental loss/separation and depression history
were both unrelated to levels of pre-onset non-loss stress (p = .690
and p = .371, respectively; see Fig. 1c and d). Finally, the interaction
of parental loss/separation and depression history was not signifi-
cant for all analyses (all ps > .14).

These analyses were rerun without adjusting for pre-onset
chronic difficulties, and this did not alter the results. Specifically,
early parental loss/separation and greater depression history
continued to be significantly associated with lower levels of pre-
onset overall stress (§ = —.218, t = —2.21, p = .029, and § = —.279,
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t = —2.91, p = .004, respectively). In addition, early parental loss/
separation and greater depression history continued to be signifi-
cantly associated with lower levels of interpersonal loss stress
(8 =-.226,t=-229,p=.024,and § = —.383, t = —4.16, p = .001,
respectively). Finally, parental loss/separation and depression
history continued to be unrelated to levels of pre-onset non-loss
stress (f = —.042, t = —041, p = .681, and § = —.035, t = —0.34,
p = .730, respectively). Therefore, the relations of early parental
loss/separation and depression history to levels of pre-onset overall
and interpersonal loss stress are not dependent on having adjusted
for pre-onset chronic difficulties.

3. Discussion

A relatively large body of research demonstrates that individuals
with a history of a major early adversity and persons with more
lifetime episodes of depression develop MDD following lower
levels of life stress compared to their less-vulnerable counterparts
(Monroe and Harkness, 2005; Stroud et al., 2008, 2011). The present
data replicate this effect, but suggest for the first time that these
associations may be unique to stressors involving interpersonal
loss. Specifically, in a relatively large sample of adults who were
clinically diagnosed with MDD and then administered interview-
based measures of early adversity, depression history, and recent
life stress, we found evidence that early parental loss/separation
and more lifetime episodes of depression were associated with
lower levels of interpersonal loss stress occurring over the etio-
logically-central time period of three months prior to onset of
depression. Importantly, however, individuals did not differ on
levels of non-loss stress. From these findings, we conclude that
individuals who are exposed to early parental loss or separation,
and persons with greater histories of depression, may be selectively
sensitized to stressors involving interpersonal loss insofar as they
become depressed following lower levels of interpersonal loss (but
not non-loss) stress.

Because individuals who experience early adversity and persons
with a history of depression have a greater likelihood of experi-
encing chronic stress in their lives (Cicchetti and Toth, 2005;
Harkness et al.,, 2006; Monroe et al., 2007a), we adjusted for
levels of pre-onset chronic stress in tests of our primary hypoth-
eses. Including chronic stress in these models, however, did not
alter the results. In addition, when we reran the primary regression
models without adjusting for pre-onset chronic difficulties, the
effects of early parental loss/separation and depression history on
levels of pre-onset life stress were unchanged. The significant
results reported here, therefore, are not due to having adjusted for
levels of pre-onset chronic difficulty stress.

Table 1
Hierarchical regression models for parental loss/separation and depression history predicting average levels of pre-onset life stress by stressor type.
Type of stress and predictor 8 Multiple R R? AR? AF (dfs) p
Overall stress
Step 1: Difficulty stress .072 .072 .005 .005 0.52 (1, 98) 474
Step 2: Parental loss/separation —.218 229 .053 .047 4.85(1,97) .030
Step 3: Depression history —.346 395 156 .103 11.75 (1, 96) .001
Step 4: Parental loss/separation x Depression history interaction .169 401 161 .005 0.59 (1, 95) 445
Interpersonal loss stress
Step 1: Difficulty stress —.080 .080 .006 .006 0.63 (1, 98) 428
Step 2: Parental loss/separation -.226 .240 .058 .051 5.28 (1, 97) .024
Step 3: Depression history —.403 444 197 .140 16.69 (1, 96) .001
Step 4: Parental loss/separation x Depression history interaction 318 464 216 .018 2.23(1,95) 139
Non-loss stress
Step 1: Difficulty stress 142 142 .020 .020 2.03 (1, 98) 157
Step 2: Parental loss/separation —.040 .148 .022 .002 0.16 (1, 97) .690
Step 3: Depression history —.097 173 .030 .008 0.81 (1, 96) 371
Step 4: Parental loss/separation x Depression history interaction .017 174 .030 .000 0.01 (1, 95) 942




1150 G.M. Slavich et al. / Journal of Psychiatric Research 45 (2011) 1146—1152

4.0

3.5

3.0

257

2.0

B

T
1.0 =]=

0.5+

Average Pre-Onset Interpersonal Loss Stress

0.0 T T
No Parental Loss/Separation Parental Loss/Separation

4.0
C
3.5
3.0

2.59

2.0

o
o

Average Pre-Onset Non-Loss Stress

0.5

0.0 T

T
No Parental Loss/Separation Parental Loss/Separation

4.0

B

3.57

A 1

2.0

: émmmmm

0.0 T T T
1 2 6-10 1M-36 >36

Number of Lifetime Episodes of Depression

Average Pre-Onset Interpersonal Loss Stress

4.0

3.5

2.0

1.57
1.0
0.5
1 2 3 4 5 610 -

0.0 T
5 6-10 M-36 >36
Number of Lifetime Episodes of Depression

Average Pre-Onset Non-Loss Stress

Fig. 1. Relations of early parental loss/separation and depression history to levels of pre-onset interpersonal loss and non-loss stress, expressed as mean + SEM. Individuals exposed
to early parental loss or prolonged separation (i.e., lasting one year or longer) and persons with more lifetime episodes of depression became depressed following lower levels of
interpersonal loss stress occurring in the etiologically-central time period of three months prior to onset of depression (see A & B). This effect was robust when adjusting for levels of
pre-onset chronic difficulty stress. In contrast, early parental loss/separation and depression history were unrelated to levels of pre-onset non-loss stress (see C & D) (n = 100).

Different types of psychosocial stress have largely been treated as
functionally equivalent in contemporary research on life stress and
depression (cf. Brown et al.,, 1995; Kendler et al., 2003; Slavich et al.,
2009). Although parsimonious, conceptualizing stress in this way
obscures potentially important information that could help
researchers and clinicians understand who is vulnerable for
depression when exposed to different types of adversity (Monroe
and Slavich, 2007). Knowing that certain individuals may become
depressed following relatively low levels of interpersonal loss may
help inform the next generation of integrative models of risk for
depression that take into account the effects that different types of
stress have on the disorder (e.g., Backs-Dermott et al., 2010). This
information could also be used to inform the development of
targeted intervention strategies that are aimed at reducing risk for
depression among persons who have experienced a major early
interpersonal loss or who have a history of MDD (Mufioz et al., 2010;
Smit et al., 2004).

Although we did not examine the mechanisms by which lower-
level stressors promote depression, several mediators are possible.
Consistent with cognitive models of risk for depression, for
example, individuals who experience early parental loss or sepa-
ration may develop negative cognitive schemas that include

themes of inferiority, loss, and rejection (Beck, 1967, 2008; Bowlby,
1969; Segal et al., 1996; Young, 1999). When activated, these
schemas direct attention to—and enhance memory for—schema-
congruent information, and they negatively skew the interpreta-
tion of neutral or ambiguous information. Activated schemas also
give rise to specific negative thoughts (e.g., “I'm unlovable, “Other
people are unavailable,” “I'll always be alone”) and related self-
conscious emotions (e.g., shame, guilt, humiliation). Insofar as
depressogenic cognitive schemas are preferentially activated by
stressors that are reminiscent of the original adversity (see Beck,
1967, 2008), individuals who experience parental loss or separa-
tion in childhood may be especially sensitive to interpersonal loss
and, therefore, more likely to develop depression following lower
levels of interpersonal loss stress later in life. Similarly, if depres-
sogenic cognitive schemas often involve loss (i.e., because inter-
personal loss is the most common precipitant of depression;
Farmer and McGuffin, 2003), and if these schemas become more
easily activated over successive recurrences of depression (Beck,
1967, 2008), then negative schematic processing may also
underlie the heightened sensitivity to interpersonal loss that is
exhibited by persons with greater lifetime histories of depression
(see also Wichers et al., 2009, 2010).
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There also exists a broader set of questions regarding the bio-
logical processes that mediate the link between life stress and
depression. Relevant to this issue is a growing body of animal and
human research showing that social stressors upregulate compo-
nents of the immune system involved in inflammation (Avitsur
et al., 2009; Segerstrom and Miller, 2004; Steptoe et al., 2007).
Although this response can be adaptive, pro-inflammatory cyto-
kines, which mediate inflammatory responses to stress, are
powerful and can act on the central nervous system to induce
a constellation of behaviors called sickness behaviors (Miller et al.,
2009; Wolkowitz et al., 2010). Sickness behaviors facilitate an
organism’s recuperation and recovery from illness or injury, and
they include specific depressotypic symptoms such as anhedonia,
fatigue, psychomotor retardation, cognitive dysfunction, irritability,
altered sleep, increased pain sensitivity, and social-behavioral
withdrawal (Dantzer et al., 2008; Yirmiya et al., 2000). Interest-
ingly, although many individuals mount an inflammatory response
to acute social stress, the magnitude of this response is greatest for
people who are neurally sensitive to social rejection (see Slavich
et al., 2010b). In sum, then, social stressors may evoke depression
(at least in part) by upregulating inflammatory activity, and this
response may be potentiated for persons who are sensitive to
rejection (Slavich et al., 2010a).

3.1. Strengths and limitations

Strengths of the present study include a sample that was well-
characterized with respect to depression history and current
depression status (e.g., the sample was carefully screened to
include only individuals with current MDD with a relatively recent
and distinct onset of the disorder). As a result, all participants were
clinically depressed at the time of the study; importantly, however,
they had no detectable episodes of MDD for six months prior to the
index episode. Another strength of this study is the use of the LEDS
system, which involved an expert interviewer and an independent
team of trained raters who judged the contextual threat and
specific timing of each stressor that was reported. This enabled us
to ensure that all of the life events analyzed occurred in the critical
period of three months prior to onset of depression. The LEDS
system was also helpful because it permitted us to distinguish
between interpersonal loss and non-loss life events, which is
difficult (if not impossible) to do with less sophisticated measures
of stress (Dohrenwend, 2006; Monroe, 2008).

We should also note a number of limitations of this study. First,
because we used a cross-sectional design, we cannot determine the
causal nature of the associations among the constructs we assessed.
Future research should use a prospective, longitudinal design to
examine issues of causality. Second, our assessment of life stress
was based on the retrospective reports of depressed individuals.
Although our stress variables were derived from the judgments of
a team of expert raters who utilized a set of extensive rules and
criteria to rate the stressors that were reported, it is nevertheless
possible that respondent biases influenced our ratings of life stress.
Third, because we had limited information about forms of early
adversity other than early parental loss and separation, we were
not able to examine the effects that other types of early adversity
may have had on individuals’ sensitivity to recent life stress. Fourth,
we did not examine non-demographic factors that may moderate
the effects of early parental loss and depression history. However,
several are possible, including social support, treatment exposure,
and psychosocial resources (e.g., optimism, mastery, self-esteem;
Taylor and Seeman, 1999). Considering that men and women differ
in rates of both depression (Nolen-Hoeksema, 2001) and pre-onset
life events (Harkness et al., 2010), gender differences in selective
sensitization may also exist. However, we were not able to

comprehensively test for such differences given that the present
sample contained relatively few men. Future research along each of
these lines could be fruitful. Finally, the present data do not speak
to the mechanisms by which low-level stressors promote depres-
sion. Additional research examining social stress-induced changes
in cognitive, emotional, and biological processes is required to
address this important issue.

3.2. Concluding comments

In sum, the present data demonstrate that individuals exposed
to early parental loss or separation and persons with greater
histories of depression become depressed following relatively
lower levels of psychosocial stress. Importantly, however, these
associations appear to be unique to stressors involving interper-
sonal loss, an effect we call selective sensitization. Additional
research is needed to elucidate the cognitive, emotional, and
neurobiological mechanisms that underlie stress sensitization, and
to examine the variety of factors that may moderate these effects.
Research is also needed to identify the specific characteristics that
make interpersonal loss events highly depressogenic (Monroe and
Slavich, 2007; Slavich et al., 2009, 2010a).
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