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Article

Stressful life events (SLEs) are central to the etiol-
ogy of mental health problems such as depression, 
which impose a large burden of disability on popu-
lations worldwide (World Health Organization 
2017). Early case-control studies routinely found 
that around 80% of cases of depression were pre-
ceded by an SLE (Mazure 1998), and more sophis-
ticated recent designs present strong evidence that 
SLEs exert a causal effect (Hammen 2005; Kendler 
and Gardner 2010; Kendler, Karkowski, and 
Prescott 1999).

Early research on stress and depression further 
highlighted that most people who experience such an 
event do not become depressed, leading to a subse-
quent focus on effect heterogeneity or “differential 
vulnerability.” Psychiatric epidemiologists made 
progress by focusing on high-risk subpopulations—
particularly working-class mothers—and identifying 

“vulnerability factors” whose presence correlated 
with a larger impact of SLEs on depressive symp-
toms (Bifulco et al. 1998; Brown and Harris 1978)—
for instance low mastery, lack of social support, and 
a genetic diathesis (Kessler 1997; Thoits 2010).

Symptoms of depression and anxiety exhibit a 
socially stratified distribution. A substantial sex 
difference and educational gradient are robust and 
valid findings (Fryers, Melzer, and Jenkins 2003; 
Hyde, Mezulis, and Abramson 2008; Lorant et al. 
2003; Mirowsky and Ross 1995). Sociologists 
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have studied whether differential vulnerability to 
SLEs might underlie inequalities in mental health 
by sex, socioeconomic position, race, and other 
characteristics. Extending the reasoning of the 
psychiatric epidemiology literature, resources and 
characteristics identified as influencing vulnera-
bility within high-risk groups may also be 
unevenly distributed between groups (Thoits 
1995). More generally, certain groups may lack 
other broad categories of resources that allow 
individuals to mitigate the effects of SLEs (Link 
and Phelan 1995). Integrative models of depres-
sion have emphasized affective, biological, and 
particularly cognitive sources of greater vulnera-
bility to SLEs among women (Hankin and 
Abramson 2001; Hyde et al. 2008). In particular, it 
is often claimed that women employ less effective 
coping strategies, being more likely to ruminate 
and less likely to either accept or attempt to con-
trol a given problem (Rosenfield and Mouzon 
2013). Many early studies found evidence for dif-
ferential vulnerability to SLEs by sex and socio-
economic position (Aneshensel 1992; Kessler 
1979; McLeod and Kessler 1990).

The current study revisits the question of 
whether differential vulnerability to SLEs may be a 
mechanism generating mental health inequalities. 
We apply data and methods new to the topic to pro-
duce substantially stronger evidence than is cur-
rently available. In short, whereas prior research 
has used checklist measures of stressors that in 
many cases lack an objective standard of measure-
ment, we harness the specific questions available in 
UK Household Longitudinal Study (UKHLS) data 
to construct more objective measures; while prior 
research has attempted to account for the confound-
ing influence of chronic (ongoing) stressors by 
measuring them with items that are explicitly sub-
jective as well as endogenous to psychological dis-
tress, we account for them by using a 
first-differences panel model on the assumption 
that such chronic stressors tend to exhibit stability 
over the course of 1 year; and while prior research 
has assumed all stressors equally severe, we har-
ness over 150,000 observations of over 35,000 indi-
viduals to model and take into account variation in 
severity between different SLEs. Our approach also 
has substantial advantages with respect to the mea-
surement of SLEs that occur to individuals close to 
the focal respondent.

The next section discusses prior evidence and 
sets out our research questions. We then present a 
more detailed critique of this prior evidence as 
motivation for our own empirical analysis.

Background
In a landmark set of articles, Turner and colleagues 
raised the concern that early findings of differential 
vulnerability may be artifactual (Avison, Ali, and 
Walters 2007; Turner 2003; Turner and Avison 2003; 
Turner, Wheaton, and Lloyd 1995). Unmeasured 
group differences in the level of exposure to stress-
ors, arising in part from a focus on SLEs and a lack 
of attention to chronic stressors in prior research, 
may “masquerade” as findings of differential vulner-
ability (Turner and Avison 2003:499).1 That is, a 
larger association between SLEs and depression 
among women, for instance, may arise because 
women experiencing SLEs typically endure a dis-
proportionately high level of chronic stressors—
ongoing stressful situations such as an abusive 
relationship or a family member with an addiction.

These authors accordingly attempted to measure 
stressors comprehensively before testing the relative 
contribution of differential vulnerability and differ-
ential exposure to group differences in mental 
health. Although they found that “vulnerability 
differences account for over 50 percent of the total 
gap [in depressive symptoms between men and 
women]” (Turner et  al. 1995:116), their overall 
conclusion—that “differences in exposure to stress 
alone account for between 23 and 50 percent of 
observed differences in mental health by sex, mari-
tal status, and occupation . . . [in] contrast with the 
prevailing view [emphasizing the role of] differ-
ences in vulnerability” (Turner et  al. 1995:104)—
appears to have been functionally canonized by 
Thoits’s (2010) review, now cited over 1,800 times.2

Interest in differential vulnerability remains 
high in the literature on physical health inequalities, 
where there have been supportive findings, includ-
ing reports of stronger associations between health 
behaviors and outcomes among the less educated 
(Christensen et  al. 2017; Diderichsen, Hallqvist, 
and Whitehead 2019; Hoven and Siegrist 2013; 
Katikireddi et al. 2017; Veronesi et al. 2017). Since 
Thoits’s (2010) review, however, sociological work 
on stress and depression has largely focused on spe-
cific stressors or, when considering stress holisti-
cally, on the theorization and exploration of 
“anticipatory stressors” (Grace 2020; Wheaton 
et al. 2013).

In sum, the work by Turner and colleagues has 
come to be viewed as the last word on social strati-
fication in stress and depression. We agree with 
their methodological criticism of prior work. 
However, more recently collected data and a differ-
ent approach allow us to more rigorously test the 



Anderson et al.	 285

implications of that criticism as far as it concerns 
the hypothesis that women and individuals with 
relatively low education suffer more depressive 
symptoms in response to SLEs.

Our first research question, then, is:

Research Question 1: Do men and women and 
individuals with differing levels of education 
vary in their vulnerability to SLEs?

A limited version of the differential vulnerability 
hypothesis holds that rather than being “pervasively 
more vulnerable,” women show more depressive 
symptoms than men only in response to network 
stressors—that is, events that occur to close others 
(Kessler and McLeod 1984:620). With the aim of 
bringing theoretical clarity, we term this the “female 
vulnerability to network events” (FVNE) hypothe-
sis. Gender role and identity theories provide a theo-
retical rationale, emphasizing that women are 
disproportionately socialized to privilege others 
over the self and expected to provide empathy and 
support in times of trouble (Rosenfield, Lennon, and 
White 2005; Taylor 2015).

Having first identified this pattern, Kessler and 
McLeod (1984:620) described further suggestive 
findings consistent with a particular mechanism for 
FVNE: “the greater emotional investment of 
women in the lives of those around them.” This has 
come to be known as the “cost of caring” hypothe-
sis. Although it is difficult to identify a precise 
statement of this thesis, it is clear that it posits cer-
tain specific mechanisms for FVNE and rejects oth-
ers, specifically women’s higher likelihood of being 
sought out for help: “Men do provide a substantial 
amount of support to people in crisis. Yet men are 
somehow able to avoid the personal distress felt by 
women” (Kessler, McLeod, and Wethington 
1985:497). The limited subsequent research has 
often conflated the FVNE and cost of caring 
hypotheses and has yielded mixed results 
(Aneshensel, Rutter, and Lachenbruch 1991; Taylor 
2015; Turner and Avison 1989). The most recent 
work—albeit importantly drawing attention to the 
role of gender orientation in the differential vulner-
ability debate—used cross-sectional data collected 
by Turner and colleagues from 1990 to 1991 
(Taylor 2015).

Household panel data present an opportunity to 
test the FVNE hypothesis in a manner that improves 
on prior work, in which individuals are typically 
asked about SLEs that occurred to “anyone close to 
you.” The definition of “close” is subjective and 
may be influenced by the effect an event has on the 

respondent’s well-being. With household data, 
although we miss some SLEs occurring to indisput-
ably close network members, a clear, objective con-
straint is applied to the definition of network 
membership, allowing a test of the FVNE hypothe-
sis uncontaminated by any differential propensity 
to define others as close. Moreover, unlike in prior 
research, these network members are themselves 
interviewed so that measures of SLEs are con-
structed from their own responses and do not 
depend on the focal respondent’s idiosyncrasies.

Our second research question, then, is:

Research Question 2: Do men and women vary 
in their vulnerability to SLEs occurring to others 
within their household?

Critique
Background: The Conceptualization and 
Measurement of Stress and Stressors
The rich development of the study of stress in 
humans has been lucidly reviewed elsewhere 
(Cohen, Murphy, and Prather 2019; Hammen 2016; 
Monroe 2008; Wheaton et al. 2013). There remain 
multiple perspectives on the conceptualization of 
stress, with differing emphases, but researchers now 
widely endorse a stress process of the following 
description. Environmental stimuli perceived as 
threatening, challenging, or harmful (stressors) trig-
ger psychological and physiological responses 
adapted for enabling a reaction that avoids harm and 
maintains core regulatory processes (the stress 
response). This allostatic response is costly to the 
body and, if sustained continually, increases risk of 
subsequent health problems. Psychological distress 
is a “manifest maladaptive response pattern in the 
presence of stress, such as anxiety, depression, 
anger, fear, or aggression” (Wheaton et al. 2013:300) 
and occurs in the context of insufficient coping 
resources. To a degree, such responses may in fact 
be adaptive (Nesse 2019), but they are nevertheless 
usually undesirable affective states and bring sig-
nificant impairment if sustained.

A central problem in the stress literature is the 
measurement of stressors. Research can only inform 
policy and practice if it produces evidence on the 
associations between objective circumstances and 
health outcomes. These associations exhibit a high 
degree of heterogeneity—people respond differ-
ently when faced with the same stressor. But this 
heterogeneity of response cannot be understood 
without reliable measurement of the stimulus.
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The link from potential stressor to stress is con-
ditional on an individual’s appraisal of that stressor. 
As usually conducted, however, the measurement 
of stressors is also subject to the idiosyncratic 
appraisals of respondents. The most common 
approach has been checklists of SLEs (and later, 
other sorts of stressor; Dohrenwend 2006; Monroe 
2008). Respondents indicate which of a set of 
SLEs has occurred in their life in the recent past 
(usually a year). Often, stressors are only vaguely 
defined. This creates a problem of intracategory 
variability—the set of recorded instances of a 
given SLE may vary substantially in terms of their 
objective severity. For instance, “minor illnesses 
are included along with major events such as heart 
attacks in response to an item like serious physical 
illness or injury” (Dohrenwend 2006:480). Other 
respondents tend in the other direction, failing to 
indicate SLEs that objectively did occur. Monroe 
(2008:42) gives the example of a woman whose 
husband suffered a heart attack but who did not 
tick “serious illness in close family member” 
because to her, “the event wasn’t stressful. As a 
result of his heart attack, her husband had . . .  
become more patient, and they were getting along 
much better than previously.”

In small-scale psychiatric epidemiology stud-
ies, a credible solution emerged in the form of 
intensive structured interviewing with independent 
postinterview transcript coding (Dohrenwend 
2006). The most widely used such instrument is the 
Life Events and Difficulties Schedule (LEDS; 
Brown and Harris 1978). This painstaking 
approach has proven fruitful in many respects. Its 
focus on homogeneous, high-risk populations is 
suitable for the important project of building and 
testing models of the etiology of depression 
(Kendler and Gardner 2016). However, it offers 
little insight into between-group differences in 
mental health problems—that is, health inequality.

The sociological literature on stress and mental 
health has sought to describe and explain these 
between-group differences, requiring larger sam-
ples and making administration of the LEDS or 
similar instruments prohibitively expensive. The 
work of Turner and colleagues (Avison et al. 2007; 
Turner 2003; Turner and Avison 2003; Turner et al. 
1995) marked an advance on prior research and 
remains the most recent treatment of inequalities in 
stress and depression by sex, socioeconomic posi-
tion, marital status, and race. Due in large part to 
the cost and time demands of comprehensively 
measuring stressors, this research was on a rela-
tively small scale and limited to single cities in the 

United States and Canada, using analytic samples 
of 1,393 adult residents of metropolitan Toronto 
(Turner et  al. 1995), 899 non-Hispanic white and 
African American 18- to 22-year-olds originally 
sampled from the Miami-Dade public school sys-
tem (Turner and Avison 2003), and 817 mothers liv-
ing in London, Ontario (Avison et al. 2007). These 
represent valuable original data but nonetheless 
limit generalizability on a number of dimensions. It 
is also not clear that these samples yield sufficient 
statistical power to adequately test for interactions. 
We focus on three further important limitations.

Subjective Measurement of Stressors  
to Self and to Others
Returning to the issue of appraisal, a first major 
limitation of these studies is the use of survey items 
that in many cases lack an objective standard of 
measurement. For example, among the SLE mea-
sures are “a serious accident or injury,” “a serious 
illness,” “trouble with the law,” “a major financial 
crisis,” and “a change of job for a worse one.” No 
definition is given of each stressor. Rather, the 
interviewer reads a list to the respondent, and they 
indicate whether each one occurred. Interpretation 
of the meaning of items is in the hands of the 
respondent, inviting misunderstanding and idiosyn-
crasy. Monroe (2008:40) writes of such checklist 
measures that “people quite often interpret the life 
event descriptors in highly personal and idiosyn-
cratic ways.”

In addition to random error, this space for sub-
jective interpretation yields important risks of 
endogeneity. These arise, first, from the influence 
of the dependent variable—a common concern is 
that distressed individuals may seek to locate an 
explanation or justification of their distress. A sec-
ond potential source is any systematic difference in 
interpretation between the groups being compared.

Of particular importance, third, is endogeneity 
arising from the magnitude of the effect a given 
event has on an individual’s well-being. For exam-
ple, it is highly plausible that people who were dis-
tressed by a financial crisis of a given objective 
level of intensity are more likely to report that item 
as having occurred than people who experienced 
the same objective circumstance but were not dis-
tressed by it. This threatens our ability to estimate 
associations between objective circumstances and 
experiences of distress and thus also to test whether 
these vary by sociodemographic characteristics. If 
there is systematic differential vulnerability, we are 
unlikely to be able to detect it if we do not capture 
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the disproportionate number of occasions when (as 
a hypothetical example) men experience (an objec-
tively defined level of) financial problems but are 
not distressed by it.

Furthermore, respondents’ awareness that they 
are taking part in a survey focused on stress can 
lead to false positives. Validation studies report that 
“[participants] felt their task was to provide infor-
mation, and consequently they often ‘stretched’ 
their experiences to fit the categories of the check-
list” (McQuaid et  al. 1992:53). The same “com-
monly” happens due simply to a wish to seem 
interesting: “people who also had very few if any 
events, but upon questioning rather sheepishly and 
spontaneously indicated that they did not want us to 
think their lives were boring” (Monroe 2008:42). 
Interview (rather than self-completion) administra-
tion of checklists may exacerbate these social desir-
ability biases.

Checklists used as part of self-report question-
naires have been extensively criticized for these 
and many other reasons (Dohrenwend 2006; 
Monroe 2008). There has been less attention to the 
validity of stress checklists administered as part of 
an interview, but it is clear that many of the same 
issues apply. Although according to Turner et  al. 
(1995:107) “each reported event required an addi-
tional series of probing questions,” these appear to 
be limited to asking the respondent to indicate the 
month in which each event began and ended, aided 
by the use of a calendar and by encouragement to 
place significant dates on it to aid recall.

The problems described so far are magnified for 
items where respondents are asked “about some 
things that happened to you or anyone close to you 
(that is your spouse/partner, children, relatives or 
close friends)” (Turner et al. 1995:120). Definition 
of “close friends” is highly subjective and likely  
to be affected by the impact a given event had on 
the respondent: If an acquaintance experienced an 
accident and the respondent was stressed by this, it 
is more likely to be mentioned than if it had no 
effect (i.e., the accident is more likely to meet the 
respondent’s understanding of “serious,” and the 
acquaintance is more likely to meet the respon-
dent’s understanding of “close”).

Such network events can be reliably measured 
only by giving a strict, objective definition of net-
work membership or by prespecifying “close” net-
work members in a prospective design. McQuaid 
and colleagues (1992:53) found that “subjects 
would often lower the ‘threshold’ for events such as 
serious illnesses or deaths associated with close 

relatives or friends; upon interview, these turned 
out to be events of distant relatives or casual friends 
(or friends of relatives or friends of friends).” 
Cohen et al. (2019:589) note that “women are more 
likely to also report exposure to stressful life events 
that occur to close others.” For the reasons given, it 
is impossible to know whether this truly reflects a 
pattern of differential exposure, differences in 
reporting due to differing levels of distress or vul-
nerability, or even some other mechanism.

Endogenous Measures of Chronic 
Stressors
A second, related, major limitation of this set of 
studies is the endogeneity of measures of chronic 
stressors arising from their substantial conceptual 
overlap with the outcome. A distinctive feature of 
the work of Turner and colleagues (1995:121) has 
been its explicit embrace of the use of subjective 
measures of chronic stressors—items such as “You 
find it is too difficult to find someone compatible 
with you,” “You are alone too much,” “Your partner 
doesn’t show enough affection,” and “Your job 
often leaves you feeling both mentally and physi-
cally tired.” Without presenting the results in a table 
or figure, Wheaton (1994:97–98) gives a very brief 
report of some analyses using a sample of 530 
Canadians which support “the measurement integ-
rity of assuming [distress and chronic stress are] 
separate concepts”, but also imply substantial over-
lap between the two: “In no case did the factor load-
ing of a chronic stress item on a distress factor reach 
as high as 0.30”; “reciprocal causation [between 
chronic stress and distress] held for most types of 
chronic stress.” The typical cognitive hallmarks of 
depression would imply substantial overlap, espe-
cially for items that may be influenced by negative 
self-perception and pessimism about the future 
(Wisco 2009).

The advantage of these measures is a more com-
prehensive sampling of the different sources of 
stress, which plainly extend well beyond discrete 
events such as deaths, job losses, and divorces, and 
reflect the myriad consequences of systems of social 
organization for the difficulties people face in their 
day-to-day lives (Pearlin 1989; Wheaton 1994). 
This strategy is appropriate for accurately describ-
ing the social distribution of stress (Turner and 
Avison 2003). On the other hand, the inclusion of 
these items is less clearly appropriate for estimating 
causal associations between stressors and mental 
health outcomes.
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Equal Weighting of Stressors
A third major limitation is the operationalization of 
stressors in the models of Turner and colleagues 
(Avison et al. 2007; Turner 2003; Turner and Avison 
2003; Turner et al. 1995). Each indicated stressor is 
counted as of equal weight within its broad category 
(SLEs, chronic stressors, childhood traumas, and life-
time traumas).3 That is, the life event index is con-
structed as a “simple count,” equally weighting items 
from the death of a child to a child moving back into 
the house (Turner et al. 1995:120). To be clear, mov-
ing out of your city, your partner “experienc[ing] a 
change of job for a worse one,” and a relative having 
a serious illness are together measured as 3 times as 
stressful as the death of a child.

Furthermore, this assumption of interchangeability 
among stressors may introduce error into comparisons 
of groups’ exposure and vulnerability if the distribu-
tion of particular stressors varies across the groups 
being analyzed. In other words, some groups may be 
disproportionately exposed to the more objectively 
severe stressors on the list independent of differences 
in the number of stressors reported. Turner and col-
leagues (Avison et al. 2007; Turner and Avison 2003; 
Turner et al. 1995) do not provide descriptive statistics 
on each stressor item, which leaves in doubt the valid-
ity of their description of differential exposure to 
stressors by gender, race, and socioeconomic position.

To a certain extent, these limitations were 
unavoidable or represented considered trade-offs. 
We conclude, however, that these features of the 
work of Turner and colleagues call into question the 
validity of their tests of the differential vulnerability 
hypothesis. On this specific issue, we are able to 
present new evidence of greater validity. We now 
turn to the presentation of this evidence.

Methods
Data
The nationally representative UK Household 
Longitudinal Study (UKHLS, also known as 
Understanding Society) comprises nine annual 
waves of data collection, from 2009–11 to 2017–
19. Each adult member of approximately 40,000 
households (at Wave 1) is interviewed annually on 
a wide range of topics.

Although we included information from all inter-
viewed household members ages 16 and above in con-
structing the SLE measures (e.g., household member 
had a miscarriage or termination), our analytic sample 
was restricted to those ages 25 to 64 so that education 
was a stable characteristic in almost all cases.

Stressful Life Events
From Wave 2 of the survey onward, binary mea-
sures of the occurrence over the past year of the fol-
lowing SLEs were constructed from the UKHLS 
data: job loss (due to being fired, made redundant, 
or a temporary job ending), becoming unemployed, 
union dissolution (of a marriage or cohabiting union 
lasting at least 3 months), eviction or other forced 
move, new child, low birthweight or premature 
baby, miscarriage or termination, stillbirth or infant 
death, onset of a serious health condition, hospital 
stay lasting more than 2 days, onset or deterioration 
of a disability, becoming a full-time carer, and 
household financial problems (the household has 
been behind with rent, council tax, or other bills in 
the past 12 months). We also constructed indicators 
for each of these events happening to anyone else in 
the household (where applicable), plus measures of 
whether a household member died and whether a 
household member went to prison. This final item 
was available only from Wave 6 onward.

Details of the construction of these measures 
are given in the Appendix in the online version of 
the article. It should be noted that these items were 
not presented to the respondent in the form 
reported in the previous paragraph, but constructed 
post hoc from a series of answers to more specific 
questions through which respondents are routed as 
applicable. Moreover, items applying to other 
household members were coded from those other 
individuals’ own responses, unlike in checklist 
approaches to SLEs.

Education
We used a sex- and 5-year birth-cohort-relativized 
measure of education as a broad indicator of socio-
economic position. Access to different educational 
credentials, as well as their social meaning and 
import, has changed drastically across the birth 
cohorts included in our sample (1946–1993). To 
achieve similarity in the size of educational groups 
across cohorts given the distributions of actual qual-
ifications (see Appendix Figures S1 and S2 in the 
online version of the article), we created a high edu-
cation group that corresponds to approximately the 
most educated 33%, a low education group corre-
sponding approximately to the least educated 20%, 
and a medium education group, the remainder (see 
Appendix Figures S3 and S4 in the online version of 
the article). Unlike the available absolute measures 
of education, this relativized measure was negligi-
bly correlated with age (ρ = –.01).
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Outcome: General Health 
Questionnaire
The General Health Questionnaire 12-item version 
(GHQ-12) is a validated and widely used survey 
instrument designed to screen for nonspecific psychi-
atric morbidity and measure mental health in general 
(Goldberg et al. 1997; McCabe et al. 1996; Pevalin 
2000). It is a “valid and reliable measure of general 
psychological distress, depressive symptoms, and 
anxiety” (Elovainio et  al. 2020:1). Respondents 
answered each item on a 4-point scale (for positively 
phrased items such as “Over the past few weeks, have 
you been able to concentrate on whatever you’re 
doing?”: “better than usual,” “same as usual,” “less 
than usual,” “much less than usual”). We followed the 
0–0–1–1 scoring method and analyzed GHQ score as 
a continuous variable ranging from 0 to 12, with a 
higher score indicating more depressive symptoms.

Analytical Approach
The first step of the analysis was to combine the 
individual SLEs into an overall measure of SLE 
exposure. We approached this problem by con-
structing a data-driven SLE index. Using the eight 
available waves (2–9) of SLE and GHQ data, we 
applied a change score model (Allison 1990) to esti-
mate the expected within-individual change in GHQ 
for each SLE, independent of all other SLEs, across 
the entire sample:

GHQ GHQit i t k kit it i t− = + −( )− −, , .1 1ββ SLE ε ε
�

(1)

GHQit is the GHQ score of individual i at wave 
t, and SLEkit is a vector of 24 dummy variables for 
the SLEs we measure, with k indexing the particu-
lar SLE. βk is a vector of coefficients representing, 
for each of the 24 events, the effect of that event’s 
occurrence in the interval from t – 1 to t on change 
in GHQ score in the same interval. ε is an idiosyn-
cratic error term. Note that individual-level unmea-
sured characteristics υi that are constant across (at 
least) adjacent waves would appear in the equation 
for GHQit but are absent from Equation 1 by con-
struction: υi – υi = 0.4

With the coefficients from this model (shown in 
Figure 1), we constructed an SLE index (SLEI) that 
was adjusted for varying mean severity across dif-
ferent types of events, for time-invariant unob-
served confounding, and for possible confounding 
among different events. Coefficients for each event 
experienced by individual i in wave t were summed:

	

SLEI SLE SLE

SLE
it it it

K Kit

= + +

…+

β1 1 2 2β
β .

� (2)

By construction, then, a one-unit change in 
SLEI is the amount of SLE exposure that corre-
lates with a one-unit within-individual change in 
GHQ score, on average, across our whole 
sample.

Recall Turner and colleagues’ (1995:106) 
concern that unmeasured chronic stressors that are 
unevenly distributed across groups “parade” in 
research as findings in support of differential 
vulnerability to SLEs. This concern is raised in the 
context of prior cross-sectional (and thus necessar-
ily between-individual) analyses, and Turner et al.’s 
(1995) proposed remedy—more comprehensive 
measurement of stressors—is also applied to cross-
sectional data. We argue that for the purposes of 
testing the differential vulnerability hypothesis, a 
preferable approach to the problem is a within- 
individual analysis that excises stable differences in 
unmeasured stressor exposure and thus does not 
depend on the quixotic task of measuring chronic 
stressors.

As an intermediate step linking our results to 
those of prior work, we explored what we would 
find if we were similarly restricted to a between-
individual analysis. In these “between-effects” 
models, we ignored within-variation and used each 
individual’s mean value of each variable as if we 
had a large cross-sectional sample:
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Here, α is an intercept, Gi represents one or 
more indicator variables for group membership 
(e.g., female, with reference group male; high edu-
cation and mid education, with reference group low 
education) with coefficient(s) γ. Note that Gi is 
time-invariant in the vast majority of cases. A small 
number of individuals do gain further education, 
however, and thus change education category. The 
coefficient(s) δ gives the interaction effect between 
SLEI and group membership, constituting a test of 
the differential vulnerability hypothesis.

The final step in our analysis assessed whether 
the within-individual change in GHQ associated 
with a given burden of SLE exposure differed 
across groups. This was our preferred test of the dif-
ferential vulnerability hypothesis.
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In this case, we applied a first-differences model 
rather than a change score model. Whereas each 
individual SLE rarely recurs across consecutive 
waves, SLEI amalgamates all measured SLEs, 
making it far more likely to be nonzero across con-
secutive waves. It may then be important to adjust 
for the influence of the previous wave’s SLEI on 
the baseline GHQ, GHQi,t-1. This is achieved by 
including change in SLEI rather than the absolute 
SLEI as in a change score model.5

Results
We first comment briefly on Figure 1, which shows 
results from the model described in Equation 1. 
These coefficients are used to construct the SLE 
index as described in Equation 2. Although many 
events are clearly associated with an increase in 

depressive symptoms, many others show a small or 
null association. However, these associations are 
averaged across the whole sample. As discussed 
previously, modest average effects in the general 
population alongside strong other evidence indicat-
ing the importance of SLEs for mental health origi-
nally spurred the focus on effect heterogeneity, 
which is to say differential vulnerability. It should 
also be noted that null average effects are concen-
trated among SLEs occurring to others in the house-
hold rather than to the self.

Descriptives for the observations from Wave 2 
are shown in Table 1. Approximately one-third of 
the sample experience an SLE in this first wave of 
SLE measurement. The SLEs we measure occur to 
men and women in similar numbers in most cases, 
but a clear educational gradient is evident, particu-
larly for economic and health-related events such as 
becoming unemployed or the onset of a serious 
medical condition. For both men and women and 
across education levels, the percentage of individu-
als with an SLE index close to zero is 80 or above.

Table 2 shows the results of our main analyses. 
With Model 1, the first column, we confirm that 

Figure 1.  Coefficients Used to Construct SLE Index, from Change Score Regression of GHQ on SLEs, 
With Data from the UK Household Longitudinal Study.
Note: N (observations) = 159,055; N (individuals) = 36,341; SLE = stressful life event; GHQ = General Health 
Questionnaire 12-item version; HM = household member; LBW = low birthweight. For the coefficients from 
separate, bivariate models regressing GHQ change score on each SLE, see Figure S5 in the online version of the 
article.
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the SLE index behaves similarly in a first-differ-
ences model as in the change score approach under 
which its coefficient is 1 by construction. Here, the 
coefficient is 1.10, indicating that a unit change 

represents approximately the amount of life stress 
associated on average with a one-unit increase in 
GHQ score in a first-differences model as well as 
in a change score model.

Table 1.  Descriptive Statistics: Stressful Life Events and SLE Index by Sex and Education (N = 29,066), 
with Data from the UK Household Longitudinal Study Wave 2.

Overall Sex Education

  Male Female High Mid Low

  % Frequency % % % % %

43.4 56.6 31.2 45.7 23.1
0 Stressful life events 67.3 19,567 67.3 67.3 74.0 68.3 56.4
1 Stressful life event 23.9 6,944 23.9 23.9 20.3 23.2 30.1
≥2 Stressful life events 8.8 2,555 8.8 8.8 5.7 8.5 13.5
HH financial problems 14.7 4,261 14.2 15.0 8.9 14.5 22.6
Had a child 4.1 1,195 4.3 4.0 4.5 3.5 4.8
Job loss 3.1 892 4.2 2.2 3.0 3.0 3.1
Onset of serious health condition 3.0 882 2.8 3.2 2.2 3.1 4.1
HH member: job loss 2.9 848 2.5 3.2 2.7 3.0 3.1
Became unemployed 2.6 745 2.7 2.5 1.5 2.1 4.9
HH member became unemployed 2.4 710 2.4 2.4 1.7 2.3 3.8
HH member: onset of serious health 

condition
2.3 667 2.5 2.1 1.7 2.3 3.0

Onset/deterioration of disability 1.7 507 1.6 1.9 1.1 1.6 2.8
Union dissolution 1.6 464 1.4 1.8 1.2 1.6 2.0
HH member: onset/deterioration of 

disability
1.2 361 1.4 1.1 .9 1.2 1.8

Hospital stay (>2 days) 1.0 295 1.1 1.0 .6 1.2 1.2
HH member: hospital stay (>2 days) .8 243 .8 .8 .7 .8 1.3
HH member: union dissolution .6 177 .6 .6 .5 .6 .8
Miscarriage or termination .4 129 .0 .8 .6 .4 .4
HH member: miscarriage or termination .4 109 .8 .1 .4 .4 .4
Onset of full-time caring responsibilities .3 101 .2 .4 .2 .3 .6
HH member died .2 68 .2 .3 .2 .3 .2
Had a premature or low birthweight child .2 57 .0 .3 .2 .1 .3
HH member had a premature or low 

birthweight child
.2 57 .4 .1 .2 .2 .2

Eviction or other forced move .1 31 .1 .1 .1 .1 .1
Stillbirth or infant death .0 13 .0 .0 .1 .0 .0
HH member: stillbirth or infant death .0 9 .0 .0 .0 .0 .0
HH member went to prison .0 0 .0 .0 .0 .0 .0
SLE index <.10 85.5 24,864 86.4 84.9 87.9 86.7 80.0
SLE index 0.10–0.50 11.2 3,249 10.6 11.6 9.9 10.1 15.1
SLE index 0.50–1.00 2.0 590 1.7 2.3 1.5 1.9 3.2
SLE index 1.00–1.50 1.1 320 1.1 1.1 .7 1.2 1.5
SLE index >1.50 .2 43 .2 .1 .1 .2 .1

Note: In Waves 2 through 5, household member went to prison is not measured. Frequency of this SLE in Waves 6 
through 9 is 8, 1, 2, and 7, respectively. SLE = stressful life event; HH = household.
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Differential Vulnerability by Sex
Model 2 reproduces the standard finding of sex dif-
ferences in depression. The constant shows that 
men on average report a GHQ score of 1.59. 
Women report an additional .53; that is, 33% 
higher. Model 3 adds the SLE index and its interac-
tion with sex in a between-individual analysis. At 
5.95, the coefficient for the SLE index is far larger 
than in the within-individual model. There may be 
several reasons for this discrepancy, among them 
unmeasured chronic stressors that correlate with or 
result from SLEs. Notably, we reproduce the 
between-individual finding of higher vulnerability 
to SLEs among women reported by early work (e.g. 
Kessler 1979) and by Turner et al. (1995).

Model 4 shows the first-differences specifica-
tion of the test of differential vulnerability by sex. 
Here, there is only extremely weak evidence for 
greater vulnerability to SLEs among women (β = 
.10, SE = .10). This suggests that unmeasured con-
founding generated the apparent differential vulner-
ability in Model 3.

Differential Vulnerability by Education
Model 5 evidences lower levels of depressive symp-
toms among those with high and medium levels of 
education relative to their sex and birth cohort. 
Model 6, like Model 3, presents a between-individ-
ual test of differential vulnerability and reproduces 
earlier findings that those of lower socioeconomic 
position are more impacted by SLEs (e.g. McLeod 
and Kessler 1990).

In the case of education, the differential vulner-
ability evident in the between-effects model not 
only disappears but changes sign in the first-differ-
ences model (Model 7). The increase in depressive 
symptoms over the course of a year associated with 
a given burden of SLE exposure is estimated at 
39% greater for the high educated relative to the 
low educated. Again, it appears that unmeasured 
confounding generated the differential vulnerability 
apparent in the previous model. In Model 7, we also 
see imprecisely estimated decreases in symptoms 
associated with gaining education and moving up in 
the relative distribution.

Table 2. T esting the Differential Vulnerability Hypothesis: Depressive Symptoms (GHQ Score) 
Regressed on Stressful Life Event Index, Group Indicators, and Their Interactions, with Data from the 
UK Household Longitudinal Study.

Model
(1) 
FD

(2) 
BE

(3) 
BE

(4) 
FD

(5) 
BE

(6) 
BE

(7) 
FD

SLE index 1.10***
(.05)

5.95***
(.17)

1.04***
(.07)

6.72***
(.20)

.93***
(.09)

Female .53***
(.03)

.41***
(.03)

 

Female × SLE index 1.04***
(.22)

.10
(.10)

 

High education –.63***
(.04)

–.30***
(.04)

–.27
(.22)

Mid education –.41***
(.03)

–.26***
(.04)

–.18
(.16)

High education × SLE 
index

–1.77***
(.31)

.36**
(.13)

Mid education × SLE index .22
(.26)

.19
(.11)

Constant 1.59***
(.02)

1.29***
(.02)

2.27***
(.03)

1.75***
(.03)

 

N (observations) 140,487 182,605 182,605 140,487 182,266 182,266 140,226
N (individuals) 33,202 33,202 33,202 33,202 33,139 33,139 33,139

Note: Standard errors in parentheses. Reference categories are male, low education, and low education × SLE index. GHQ 
score ranges from 0 to 12; a higher score indicates more symptoms. SLE = stressful life event; FD = first-differences 
(see Equation 4); BE = between-effects (see Equation 3); GHQ = General Health Questionnaire 12-item version.
**p < .01, ***p < .001.
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The Female Vulnerability to Network 
Events Hypothesis: Disaggregating 
Events Occurring to the Self and to 
Others
The FVNE hypothesis is a limited version of the 
hypothesis of differential vulnerability by sex, 
according to which women suffer more distress on 
average in response to SLEs occurring to close 
friends and family. We test this by creating separate 
versions of the SLE index based on events occurring 
to the self and events occurring to household 
members. The coefficients used in this construction 
are still those shown in Figure 1, but whereas the 
main SLEI sums the expected change in GHQ from 
all events, the two new indices each sum the 
expected change from the relevant events only.

Table 3 shows the results. We present a series of 
models analogous to Models 1, 3, and 4 in Table 2. 
The main coefficient of interest is the interaction in 
Model 10 between sex and events to others. There is 
some indication of the positive interaction predicted 
by the hypothesis (β = .39), but the p value is .059. 
This tentative evidence contrasts with the clear zero 
interaction between events to self and sex, suggest-
ing that if there is any differential vulnerability, it is 
limited to the experience of SLEs occurring to 
others.

Robustness Checks
We have chosen to use change score and first-differ-
ences models in our main within-individual 
approach. A key reason we preferred these to fixed 
effects (FE) models is that the aim is to adjust for 
unobserved ongoing sources of stress (in contrast to 
more objectively measurable events), and although 
these are characterized in the literature as often 
chronic situations that persist for many years 
(Hammen 2016), it is more conservative to assume 
that they may change over the course of up to 8 
years but are less likely to change over the course of 
1 year. Nonetheless, there may be good reasons for 
preferring an FE specification. For estimation of the 
SLEI, FE may better capture the impact of an event 
in the presence of anticipation effects, such as may 
precede a union dissolution or some economic and 
health problems. By estimating deviations from 
individual means, FE may also evaluate the impact 
of life events with respect to a more reliably mea-
sured “baseline” GHQ than does FD, which takes 
previous year’s GHQ as the baseline.

Appendix Figure S6 in the online version of the 
article shows the coefficients from a multivariate 
FE model estimating the impact of each SLE, which 
are generally slightly larger than those shown in 
Figure 1. These are used to construct an FE-based 
version of the SLE index. This is then used in FE 

Table 3. T esting the Female Vulnerability to Network Events Hypothesis: Depressive Symptoms (GHQ 
Score) Regressed on Indices of Stressful Life Events Occurring to Self and Stressful Life Events Occurring 
to Others and Their Interaction with Sex, with Data from the UK Household Longitudinal Study.

Model
(8) 
FD

(9) 
BE

(10) 
FD

SLE index (events to self) 1.11***
(.05)

6.69***
(.18)

1.09***
(.08)

SLE index (events to others) 1.08***
(.11)

1.96***
(.44)

.84***
(.15)

Female .42***
(.03)

 

Female × SLE index (self) 1.04***
(.24)

.03
(.11)

Female × SLE index (others) .43
(.60)

.39
(.21)

Constant 1.28***
(.02)

 

N (observations) 140,487 182,605 140,487
N (individuals) 33,202 33,202 33,202

Note: Standard errors in parentheses. GHQ score ranges from 0 to 12; a higher score indicates more symptoms.  
SLE = stressful life event; FD = first-differences (see Equation 4); BE = between-effects (see Equation 3);  
GHQ = General Health Questionnaire 12-item version.
***p < .001.
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models presented in Appendix Tables S1 and S2 in 
the online version of the article, replicating our 
main analyses. Results are very similar, with two 
minor divergences of note. First, Model 7 from 
Appendix Table S1 shows that under FE, the rever-
sal of differential vulnerability by education is less 
pronounced. The high education interaction with 
SLEI is positive but smaller (β = .13 vs. .36 in Table 
2) and no longer significant (p = .100), although the 
interaction with the medium-education term is posi-
tive and marginally significant under this specifica-
tion (p = .048). Second, Model 10 in Appendix 
Table S2 in the online version of the article finds a 
coefficient of similar size for the test of the FVNE 
hypothesis (β = .37 vs. .39 in Table 3), but under 
FE, this is statistically significant (p = .017).

Although the first-differences approach adjusts 
for the potentially confounding influence of cir-
cumstances that do not vary over the course of 1 
year, this cannot fully account for the role of 
chronic stressors because these too exhibit some 
degree of temporal variation through onsets, end-
ings, and changes of intensity. In this regard, it 
should be noted that the onset of chronic stressors is 
often an indirect pathway by which SLEs exert 
their effects. For example, union dissolution may 
precipitate a move to a more stressful neighbor-
hood, the loss of friends, and single-parent status 
(Leopold 2018; McDermott, Fowler, and Christakis 
2013). As Wheaton and colleagues (2013:311) put 
it, chronic stress (inter alia) “nicely describes the 
stressful situations that proceed from the sudden 
onset of major life events that are not resolved.” 
Chronic stressors may play a mediating as well as a 
confounding role.

Importantly, this implies that measuring and 
adjusting for chronic stressor onsets to some extent 
means conditioning on posttreatment variables and 
thereby obscuring the effects of SLEs. Nevertheless, 
in Appendix Tables S3 and S4 in the online version 
of the article, we describe and present models in 
which we include a set of seven chronic stressor 
measures as covariates. Among these are subjective 
financial situation and job satisfaction. The results 
are highly similar except that the estimate of interest 
for the FVNE hypothesis is moderately attenuated (β 
= .27 vs. .39 in Table 3). However, this may be 
because of increases in chronic stressors caused by 
others in the household suffering SLEs. Specifically, 
for women, male partners’ SLEs such as job loss and 
health problems may disproportionately affect 
household income and thus financial strain because 
men are more likely to be the sole or majority wage 
earner in the contemporary UK. Appendix Table S5 

in the online version of the article reports regressions 
of our chronic stressor measures on SLE indices for 
events to self and events to others interacted with 
sex. These results confirm that for women in particu-
lar, SLEs to others are associated with deteriorations 
in subjective financial situation. This, then, is one 
mechanism underlying our FVNE finding. More 
generally, it suggests that controlling away these 
chronic stressor pathways is not desirable or at least 
depends on an assumption that chronic stressors play 
a more important confounding than mediating role.

The chronic stressor measures we use in this 
robustness check are described in the Appendix in 
the online version of the article. They are far from 
comprehensive and therefore leave open the possi-
bility of confounding by unmeasured time-varying 
factors. However, such factors would need to exhibit 
a very particular constellation of sex-specific and 
educationally stratified associations to explain away 
our findings.

Discussion
Differential vulnerability refers to the idea that a 
given stressor may have a greater psychological 
impact on individuals with certain demographic 
characteristics. This has been proposed as a mecha-
nism behind inequality in mental health outcomes 
between men and women and across levels of 
education.

We identify three major problems with existing 
evidence testing for differential vulnerability by sex 
and education: first, the use of problematic checklist 
instruments that in many cases do not give objective 
criteria for the measurement of stressors. These 
leave interpretation of the definition of events such 
as “serious illness” up to respondents. This intro-
duces error and is prone to confounding by the effect 
a given event has on the respondent, among other 
issues. Second, in attempting comprehensive mea-
surement of all types of stressors, prior research has 
explicitly embraced subjective measures that over-
lap theoretically and empirically with the dependent 
variable of psychological distress. This represents a 
trade-off of specificity for sensitivity in measuring 
stressors that is appropriate for some purposes. For 
testing the differential vulnerability hypothesis, 
however, it is undesirable. The third issue is that 
prior work has used the simple sum of reported 
stressors, giving equal weight to types of events that 
differ wildly in their severity.

We contribute by testing the differential 
vulnerability hypothesis in a manner that over-
comes these limitations using a multitopic annual 
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longitudinal household survey. Measures of objec-
tively defined life events are constructed from 
highly specific questions. Each household member 
age 16 or over is interviewed separately, decou-
pling the measurement of events happening to oth-
ers from focal respondents’ perceptions and giving 
a strict and consistent definition of the network 
within which we consider events happening to oth-
ers. We construct an index of stressful life events in 
which events are weighted by the expected within-
individual change in mental health associated with 
them, estimated from a multivariate model adjusted 
for unobserved time-invariant confounders and 
any confounding among events. Finally, we test for 
differential vulnerability to the effects of stressful 
life events in a within-individual design by apply-
ing a first-differences model on the assumption 
that potential confounders, such as chronic stress-
ors (and their effects on mental health), are gener-
ally stable over the course of a year.

Our results indicate no overall greater effect of 
SLEs on women compared with men. Preliminary 
models using only between-individual variation did 
indicate a substantial interaction between life event 
stressors and sex, vindicating the concern raised by 
Turner and colleagues (Turner and Avison 2003; 
Turner et  al. 1995) that unmeasured group differ-
ences might lead to false-positive findings of dif-
ferential vulnerability. When drawing only on 
within-individual variation, however, this interac-
tion becomes indistinguishable from zero. As noted 
earlier, Turner et al. (1995) in fact reported a find-
ing of differential vulnerability by sex; our finding 
suggests that theirs may be an artifact of the very 
sort they identify.

We observe some support, albeit sensitive to 
model specification, for higher vulnerability among 
women to events occurring to others, in line with 
what we term the “female vulnerability to network 
events” hypothesis. The point estimates from our 
two different specifications each suggest that a given 
level of exposure to events occurring to other house-
hold members leads to an increase in depressive 
symptoms that is close to 50% greater for women 
than men. Because our design drastically reduces the 
possibility of endogenous influences determining the 
set of measured events to others, we believe this is a 
substantially stronger test than has previously been 
possible of the idea that women exhibit greater vul-
nerability to events occurring to close others.

A theoretical contribution is that we distinguish 
the FVNE hypothesis from Kessler and McLeod’s 
(1984:620) narrower “cost of caring” hypothesis, 
which similarly posits a greater vulnerability among 

women to events to others but further holds that this 
is due to “greater emotional involvement of women 
in the lives of those around them.” We were not able 
to test this specific mechanism, but our robustness 
checks did raise a noteworthy point: The mecha-
nisms behind FVNE may also include more mun-
dane considerations, such as that because men tend 
to be the primary wage earner in contemporary UK 
households (and many other contexts), events that 
lead to loss of income for men may manifest in the 
results as a disproportionately large impact of events 
to others for women, with their effects mediated 
through loss of household income and potentially an 
increase in relationship conflict. Further research 
should seek to replicate this finding, explore the 
mechanisms involved, and clarify the implications 
for intervention.

Finally, we find no support for greater vulnera-
bility to SLEs among those less educated than their 
contemporaries. In fact, we find some—again 
somewhat sensitive—evidence for a stronger 
impact on the higher educated. A possible explana-
tion is a quasi-ceiling effect whereby lower-status 
individuals experience higher levels of stressors 
and distress overall so that the marginal impact of a 
further event is relatively low.

We note some limitations to our study. First, we 
assume that changes in depressive symptoms asso-
ciated with events mostly reflect a causal impact of 
events, but some portion of this is likely due to 
reverse causality whereby mental health problems 
precipitate certain events, such as job losses or 
union dissolutions. We believe that this is plausible 
only for a small subset of the SLEs we measure.

Second, it should be noted that we succeed in 
testing differential vulnerability to stressful life 
events only. Further research using high-quality 
measurement should explore differential vulnera-
bility to chronic stressors and early life traumas.

A third potential limitation is that the available 
measures miss certain important types of SLEs, 
such as criminal victimization or a major breach of 
trust by one’s partner. In considering this issue, it 
must be borne in mind that our focus is on testing 
the differential vulnerability hypothesis. To invali-
date our results, it would need to be the case that the 
sorts of SLEs we do not measure exhibit a clearly 
contrary pattern to those we do measure. We see no 
strong reason to expect this because the latter cover 
a broad range of life domains. Note also that 
unmeasured events that intuitively loom larger in 
the lives of women—for instance, sexual assault 
and harassment—may do so mainly because of dif-
ferential exposure rather than vulnerability.
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Fourth, we are not able to measure SLEs that 
occur to close others outside the household. 
Respondents’ understandings of “closeness” may 
pose an endogeneity problem, as discussed. Even 
so, it is noteworthy that in the limited research lit-
erature on FVNE, we do find the result—in a sur-
vey of 720 individuals from the late 1960s—that 
this differential vulnerability was limited to net-
work events occurring to others outside the house-
hold (Kessler and McLeod 1984). It is therefore 
possible that our estimate of greater vulnerability 
among women to events to others represents a 
lower bound. Further research might explore this 
question with a design in which respondents pre-
specify others outside their household whom they 
care about or consider close, with follow-up mea-
sures of SLEs and mental health outcomes.

Fifth, our data would ideally include diagnostic 
instruments to assess whether individuals meet 
clinical thresholds for disorder. Because the GHQ is 
an effective screening instrument for a wide range 
of clinical diagnoses (Goldberg et  al. 1997) and 
prior research has shown a high correlation between 
distress and disorder (Payton 2009), we believe our 
results are at least somewhat informative about 
clinically relevant mental illness as well as psycho-
logical distress more generally.

The main implication of our findings is that dif-
ferential vulnerability to SLEs is unlikely to play a 
major role in the generation of mental health 
inequality by education, but vulnerability to SLEs 
occurring to friends and family may be implicated 
in sex differences in mental health outcomes. 
Testing whether differential exposure and vulnera-
bility to stressors explain between-group inequality 
will require measurement of as wide as possible a 
range of stressors and must be sensitive to the issues 
raised in the critique presented here.

We have argued that measures of chronic stress-
ors that are endogenous to psychological distress 
may be suitable for the description of inequalities 
but that they are not a valid basis for testing causal 
mechanisms that may generate these inequalities. 
Yet the inclusion of these chronic stressor measures 
has been central to two of Turner and colleagues’ 
main causal claims about stress, mental health, and 
inequality, summarized as the first two headline 
findings in Thoits’s (2010:S42–S43) review: 
“Finding 1: With more comprehensive stress mea-
surement, the impacts of stressors on health are 
substantial” and “Finding 2: Exposure to stress is 
unequally distributed in the general population and 
fosters inequalities in physical and psychological 
well-being.”

Finding 2 is based on Turner and colleagues’ 
(1995:106) argument that if chronic stressors are 
more prevalent among disadvantaged social groups 
(as they find) but are left unmeasured, the resulting 
unmeasured differences may “parade within 
research findings as vulnerability differences” 
when in fact, inequalities of exposure are the key 
mechanism. Against this, however, results utilizing 
measures of stressors that are endogenous to dis-
tress are biased in favor of indicating that differen-
tial exposure to stressors generates inequalities in 
distress: Groups with higher levels of distress will, 
by construction of the measures, report higher 
exposure to chronic stressors. Future research must, 
so far as is possible, evaluate the extent to which 
these headline findings derive from confounded 
measurement.

Elements of our critique apply beyond the par-
ticular articles on which we have focused. One way 
is that the same measurement instruments have 
been employed in other surveys, producing ques-
tionable results. McDonough and Walters (2001: 
553) report that “[s]ocial life stress emerging from 
the pressures and expectations of others was 
overwhelmingly the most important predictor” of 
distress in their sample. “Social life stress” is con-
structed as the sum of five chronic stressor items, 
including “You are trying to take on too many 
things at once” and “Too much is expected of you 
by others.” In addition, more recently created mea-
surement instruments face similar issues. For 
instance, the Trier Inventory for Chronic Stress 
includes items likely to measure distress, such as 
“Sometimes I am consumed by my worries,” 
alongside others more oriented toward stressors, 
such as “I have no opportunity to discuss things 
with others” (Petrowski et al. 2018:3).

Our findings highlight that apparent differential 
vulnerability when adjusting on observables may 
in fact reflect unmeasured differences in exposures 
between groups, as argued by Turner and col-
leagues (Turner and Avison 2003; Turner et  al. 
1995). This may then also raise concerns for the 
physical health literature reporting differential vul-
nerability cited earlier in the article (e.g., 
Katikireddi et al. 2017; Veronesi et al. 2017). These 
studies typically involve between-individual 
designs, measuring a risk factor once at baseline 
and then linking records to administrative health 
data to observe hospital admissions and mortality. 
Outcomes such as cirrhosis, stroke, and mortality 
are clearly difficult to incorporate into a within-
individual design, but research might consider 
repeated measures of both exposures (e.g., alcohol 
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intake, smoking) and biomarkers that are both 
upstream of disease states and reversible.

This study represents a proof of concept for 
using UKHLS and potentially other household sur-
veys in life stress studies. Almost all other empiri-
cal studies of human life stress come from far 
smaller, mostly cross-sectional surveys using 
checklists or an intensive interview similar to the 
LEDS. Further use of alternative data sources may 
provide more insights into the stratification of stress 
and well-being.

Finally, our main finding of no overall differential 
vulnerability by sex concerns men’s mental health as 
well as women’s. In spite of prior findings and theo-
retical reasons to expect greater vulnerability among 
women (Rosenfield and Mouzon 2013), we find that 
SLEs are associated with men’s depressive symptoms 
just as much as women’s. Practitioners and policy-
makers concerned with mental health may find this a 
striking framing, especially in a context of rising male 
suicide rates in the United Kingdom and United 
States (Hedegaard, Curtin, and Warner 2020; Office 
for National Statistics 2020) and increasing public 
concern around male norms of stoicism and silence.
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Notes
1.	 Unstated is the further assumption that unmeasured 

chronic stressors correlate with stressful life events 
at the individual level.

2.	 According to Google Scholar. Also, this review does 
not mention Grzywacz and colleagues’ (2004:11) 
study of daily stressors, or “hassles,” which found 
that “better-educated individuals’ physical and men-
tal health were influenced less by daily stressors 
(i.e., they were less vulnerable).”

3.	 Lifetime traumas are (extreme) events, such as 
experiencing or witnessing violence or sexual 
abuse, that have ever occurred to the respondent 
during adulthood, whereas SLEs are usually con-
ceptualized as recent events.

4.	 We do not apply a fully first-differenced model 
here (i.e., including instead of βkSLEkit a term for 
change in whether each SLE occurs: βk[SLEkit – 
SLEki,t–1]) because this would involve an unneces-
sary assumption that GHQ returns fully to normal 
in the following year, when SLEit – SLEi,t–1 = –1 for 
that particular event. (Each SLE rarely recurs in 
consecutive waves.)

5.	 In the following, we also discuss and present results 
from a fixed effects specification.

Supplemental material
The Appendix, Figures S1 through S6, Tables S1 through 
S5, and a reproduction package (materials to reproduce our 
results) are available in the online version of the article.

References
Allison, Paul D. 1990. “Change Scores as Dependent 

Variables in Regression Analysis.” Sociological 
Methodology 20:93–114.

Aneshensel, Carol S. 1992. “Social Stress: Theory and 
Research.” Annual Review of Sociology 18:15–38. 
doi:10.1146/annurev.so.18.080192.000311.

Aneshensel, Carol S., Carolyn M. Rutter, and Peter A. 
Lachenbruch. 1991. “Social Structure, Stress, and 
Mental Health: Competing Conceptual and Analytic 
Models.” American Sociological Review 56(2):166–78.

Avison, William R., Jennifer Ali, and David Walters. 
2007. “Family Structure, Stress, and Psychological 
Distress: A Demonstration of the Impact of Differential 
Exposure.” Journal of Health and Social Behavior 
48(3):301–17. doi:10.1177/002214650704800307.

Bifulco, Antonia, George W. Brown, Patricia Moran, 
Caroline Ball, and Caroline Campbell. 1998. 
“Predicting Depression in Women: The Role of Past 
and Present Vulnerability.” Psychological Medicine 
28(1):39–50. doi:10.1017/s0033291797005953.

Brown, George W., and Tyril O. Harris. 1978. Social 
Origins of Depression. London: Tavistock.

Christensen, Helene Nordahl, Finn Diderichsen, Ulla 
Arthur Hvidtfeldt, Theis Lange, Per Kragh Andersen, 
Merete Osler, Eva Prescott, Anne Tjønneland, Naja 
Hulvej Rod, and Ingelise Andersen. 2017. “Joint Effect 
of Alcohol Consumption and Educational Level on 
Alcohol-Related Medical Events: A Danish Register-
Based Cohort Study.” Epidemiology 28(6):872–79. 
doi:10.1097/EDE.0000000000000718.

https://orcid.org/0000-0001-6295-7391
https://orcid.org/0000-0001-6295-7391


298	 Journal of Health and Social Behavior 63(2)

Cohen, Sheldon, Michael L. M. Murphy, and Aric A. Prather. 
2019. “Ten Surprising Facts about Stressful Life Events 
and Disease Risk.” Annual Review of Psychology 
70:577–97. doi:10.1146/annurev-psych-010418-102857.

Diderichsen, Finn, Johan Hallqvist, and Margaret 
Whitehead. 2019. “Differential Vulnerability and 
Susceptibility: How to Make Use of Recent 
Development in Our Understanding of Mediation 
and Interaction to Tackle Health Inequalities.” 
International Journal of Epidemiology 48(1):268–74. 
doi:10.1093/ije/dyy167.

Dohrenwend, Bruce P. 2006. “Inventorying Stressful 
Life Events as Risk Factors for Psychopathology: 
Toward Resolution of the Problem of Intracategory 
Variability.” Psychological Bulletin 132(3):477–95. 
doi:10.1037/0033-2909.132.3.477.

Elovainio, Marko, Christian Hakulinen, Laura Pulkki-
Råback, Anna-Mari Aalto, Marianna Virtanen, 
Timo Partonen, and Jaana Suvisaari. 2020. “General 
Health Questionnaire (GHQ-12), Beck Depression 
Inventory (BDI-6), and Mental Health Index (MHI-5): 
Psychometric and Predictive Properties in a Finnish 
Population-Based Sample.” Psychiatry Research 
289:112973. doi:10.1016/j.psychres.2020.112973.

Fryers, Tom, David Melzer, and Rachel Jenkins. 2003. 
“Social Inequalities and the Common Mental 
Disorders: A Systematic Review of the Evidence.” 
Social Psychiatry and Psychiatric Epidemiology 
38(5):229–37. doi:10.1007/s00127-003-0627-2.

Goldberg, David P., Richard Gater, Norman Sartorius, 
Tevfik B. Ustun, Marco Piccinelli, Oye Gureje, and 
Carolyn Rutter. 1997. “The Validity of Two Versions of 
the GHQ in the WHO Study of Mental Illness in General 
Health Care.” Psychological Medicine 27(1):191–97.

Grace, Matthew K. 2020. “Status Variation in Anticipatory 
Stressors and Their Associations with Depressive 
Symptoms.” Journal of Health and Social Behavior 
61(2):170–89. doi:10.1177/0022146520921375.

Grzywacz, Joseph G., David M. Almeida, Shevaun D. 
Neupert, and Susan L. Ettner. 2004. “Socioeconomic 
Status and Health: A Micro-level Analysis of 
Exposure and Vulnerability to Daily Stressors.” 
Journal of Health and Social Behavior 45(1):1–16. 
doi:10.1177/002214650404500101.

Hammen, Constance. 2005. “Stress and Depression.” 
Annual Review of Clinical Psychology 1:293–319. 
doi:10.1146/annurev.clinpsy.1.102803.143938.

Hammen, Constance. 2016. “Depression and Stressful 
Environments: Identifying Gaps in Conceptualization 
and Measurement.” Anxiety, Stress, and Coping 
29(4):335–51. doi:10.1080/10615806.2015.1134788.

Hankin, Benjamin L., and Lyn Y. Abramson. 2001. 
“Development of Gender Differences in Depression: 
An Elaborated Cognitive Vulnerability–Transactional 
Stress Theory.” Psychological Bulletin 127(6):773–96.

Hedegaard, Holly, Sally C. Curtin, and Margaret Warner. 
2020. “Increase in Suicide Mortality in the United 
States, 1999–2018.” NCHS Data Brief. 362. https://
www.cdc.gov/nchs/products/databriefs/db362.htm.

Hoven, Hanno, and Johannes Siegrist. 2013. “Work 
Characteristics, Socioeconomic Position and Health: 
A Systematic Review of Mediation and Moderation 
Effects in Prospective Studies.” Occupational and 
Environmental Medicine 70(9):663–69. doi:10.1136/
oemed-2012-101331.

Hyde, Janet Shibley, Amy H. Mezulis, and Lyn Y. 
Abramson. 2008. “The ABCs of Depression: 
Integrating Affective, Biological, and Cognitive 
Models to Explain the Emergence of the Gender 
Difference in Depression.” Psychological Review 
115(2):291–313. doi:10.1037/0033-295X.115.2.291.

Katikireddi, Srinivasa Vittal, Elise Whitley, Jim Lewsey, 
Linsay Gray, and Alastair H. Leyland. 2017. 
“Socioeconomic Status as an Effect Modifier of 
Alcohol Consumption and Harm: Analysis of Linked 
Cohort Data.” The Lancet Public Health 2(6):e267–
76. doi:10.1016/S2468-2667(17)30078-6.

Kendler, Kenneth S., and Charles O. Gardner. 2010. 
“Dependent Stressful Life Events and Prior 
Depressive Episodes in the Prediction of Major 
Depression: The Problem of Causal Inference in 
Psychiatric Epidemiology.” Archives of General 
Psychiatry 67(11):1120–27. doi:10.1001/archgen 
psychiatry.2010.136.

Kendler, Kenneth S., and Charles O. Gardner. 2016. 
“Depressive Vulnerability, Stressful Life Events and 
Episode Onset of Major Depression: A Longitudinal 
Model.” Psychological Medicine 46(9):1865–74. 
doi:10.1017/S0033291716000349.

Kendler, Kenneth S., Laura M. Karkowski, and Carol 
A. Prescott. 1999. “Causal Relationship between 
Stressful Life Events and the Onset of Major 
Depression.” The American Journal of Psychiatry 
156(6):837–41. doi:10.1176/ajp.156.6.837.

Kessler, Ronald C. 1979. “Stress, Social Status, and 
Psychological Distress.” Journal of Health and Social 
Behavior 20(3):259–72. doi:10.2307/2136450.

Kessler, Ronald C. 1997. “The Effects of Stressful Life 
Events on Depression.” Annual Review of Psychology 
48:191–214. doi:10.1146/annurev.psych.48.1.191.

Kessler, Ronald C., and Jane D. McLeod. 1984. “Sex 
Differences in Vulnerability to Undesirable Life 
Events.” American Sociological Review 49(5):620–
31. doi:10.2307/2095420.

Kessler, Ronald C., Jane D. McLeod, and Elaine 
Wethington. 1985. “The Costs of Caring: A 
Perspective on the Relationship between Sex and 
Psychological Distress.” Pp. 491–506 in Social 
Support: Theory, Research and Applications, NATO 
ASI Series, edited by I. G. Sarason and B. R. Sarason. 
Dordrecht: Springer Netherlands.

Leopold, Thomas. 2018. “Gender Differences in the 
Consequences of Divorce: A Study of Multiple 
Outcomes.” Demography 55(3):769–97.

Link, Bruce G., and Jo Phelan. 1995. “Social Conditions 
as Fundamental Causes of Disease.” Journal of 
Health and Social Behavior (Extra Issue):80–94. 
doi:10.2307/2626958.

https://www.cdc.gov/nchs/products/databriefs/db362.htm
https://www.cdc.gov/nchs/products/databriefs/db362.htm


Anderson et al.	 299

Lorant, Vincent, Denise Deliège, William Eaton, Annie 
Robert, Pierre Philippot, and Marc Ansseau. 2003. 
“Socioeconomic Inequalities in Depression: A Meta- 
analysis.” American Journal of Epidemiology 157(2): 
98–112.

Mazure, Carolyn M. 1998. “Life Stressors as Risk 
Factors in Depression.” Clinical Psychology: 
Science and Practice 5(3):291–313. doi:10.1111/ 
j.1468-2850.1998.tb00151.x.

McCabe, Christopher J., Kate J. Thomas, John E. Brazier, 
and Piers Coleman. 1996. “Measuring the Mental 
Health Status of a Population: A Comparison of 
the GHQ-12 and the SF-36 (MHI-5).” The British 
Journal of Psychiatry: The Journal of Mental Science 
169(4):516–21. doi:10.1192/bjp.169.4.516.

McDermott, Rose, James H. Fowler, and Nicholas A. 
Christakis. 2013. “Breaking Up Is Hard to Do, Unless 
Everyone Else Is Doing It Too: Social Network 
Effects on Divorce in a Longitudinal Sample.” Social 
Forces 92(2):491–519.

McDonough, Peggy, and Vivienne Walters. 2001. “Gender 
and Health: Reassessing Patterns and Explanations.” 
Social Science & Medicine 52(4):547–59.

McLeod, Jane D., and Ronald C. Kessler. 1990. 
“Socioeconomic Status Differences in Vulnerability 
to Undesirable Life Events.” Journal of Health and 
Social Behavior 31(2):162–72. doi:10.2307/2137170.

McQuaid, John R., Scott M. Monroe, John R. Roberts, Sheri 
L. Johnson, Gregory L. Garamoni, David J. Kupfer, 
and Ellen Frank. 1992. “Toward the Standardization 
of Life Stress Assessment: Definitional Discrepancies 
and Inconsistencies in Methods.” Stress Medicine 
8(1):47–56. doi:10.1002/smi.2460080107.

Mirowsky, John, and Catherine E. Ross. 1995. 
“Sex Differences in Distress: Real or Artifact?” 
American Sociological Review 60(3):449–68. 
doi:10.2307/2096424.

Monroe, Scott M. 2008. “Modern Approaches to 
Conceptualizing and Measuring Human Life Stress.” 
Annual Review of Clinical Psychology 4:33–52. 
doi:10.1146/annurev.clinpsy.4.022007.141207.

Nesse, Randolph M. 2019. Good Reasons for Bad 
Feelings: Insights from the Frontier of Evolutionary 
Psychiatry. London: Allen Lane.

Office for National Statistics. 2020. “Suicides in England 
and Wales.” https://www.ons.gov.uk/peoplepopula 
tionandcommunity/birthsdeathsandmarriages/deaths/
datasets/suicidesintheunitedkingdomreferencetables.

Payton, Andrew R. 2009. “Mental Health, Mental Illness, 
and Psychological Distress: Same Continuum or 
Distinct Phenomena?” Journal of Health and Social 
Behavior 50(2):213–27.

Pearlin, Leonard I. 1989. “The Sociological Study of 
Stress.” Journal of Health and Social Behavior 
30(3):241–56.

Petrowski, Katja, Sören Kliem, Michael Sadler, Alicia E. 
Meuret, Thomas Ritz, and Elmar Brähler. 2018. “Factor 
Structure and Psychometric Properties of the English 
Version of the Trier Inventory for Chronic Stress 

(TICS-E).” BMC Medical Research Methodology 
18(1):18. doi:10.1186/s12874-018-0471-4.

Pevalin, David J. 2000. “Multiple Applications of 
the GHQ-12 in a General Population Sample: 
An Investigation of Long-Term Retest Effects.” 
Social Psychiatry and Psychiatric Epidemiology 
35(11):508–12. doi:10.1007/s001270050272.

Rosenfield, Sarah, Mary Clare Lennon, and Helene Raskin 
White. 2005. “The Self and Mental Health: Self-Salience 
and the Emergence of Internalizing and Externalizing 
Problems.” Journal of Health and Social Behavior 
46(4):323–40. doi:10.1177/002214650504600402.

Rosenfield, Sarah, and Dawne Mouzon. 2013. “Gender 
and Mental Health.” Pp. 277–96 in Handbook of the 
Sociology of Mental Health, Handbooks of Sociology 
and Social Research, edited by C. S. Aneshensel, J. 
C. Phelan, and A. Bierman. Dordrecht: Springer.

Taylor, John. 2015. “Gender Orientation and the Cost 
of Caring for Others.” Society and Mental Health 
5(1):49–65. doi:10.1177/2156869314562966.

Thoits, Peggy A. 1995. “Stress, Coping, and Social 
Support Processes: Where Are We? What Next?” 
Journal of Health and Social Behavior (Extra 
Issue):53–79. doi:10.2307/2626957.

Thoits, Peggy A. 2010. “Stress and Health: Major 
Findings and Policy Implications.” Journal 
of Health and Social Behavior 51(S):S41–53. 
doi:10.1177/0022146510383499.

Turner, R. Jay. 2003. “The Pursuit of Socially 
Modifiable Contingencies in Mental Health.” 
Journal of Health and Social Behavior 44(1):1–17. 
doi:10.2307/1519812.

Turner, R. Jay, and William R. Avison. 1989. “Gender and 
Depression: Assessing Exposure and Vulnerability 
to Life Events in a Chronically Strained Population.” 
The Journal of Nervous and Mental Disease 
177(8):443–55.

Turner, R. Jay, and William R. Avison. 2003. “Status 
Variations in Stress Exposure: Implications for the 
Interpretation of Research on Race, Socioeconomic 
Status, and Gender.” Journal of Health and Social 
Behavior 44(4):488–505. doi:10.2307/1519795.

Turner, R. Jay, Blair Wheaton, and Donald A. Lloyd. 
1995. “The Epidemiology of Social Stress.” 
American Sociological Review 60(1):104–25. doi: 
10.2307/2096348.

Veronesi, Giovanni, Hugh Tunstall-Pedoe, Marco 
M. Ferrario, Frank Kee, Kari Kuulasmaa, Lloyd 
E. Chambless, Philippe Amouyel, et  al. 2017. 
“Combined Effect of Educational Status and 
Cardiovascular Risk Factors on the Incidence of 
Coronary Heart Disease and Stroke in European 
Cohorts: Implications for Prevention.” European 
Journal of Preventive Cardiology 24(4):437–45. 
doi:10.1177/2047487316679521.

Wheaton, Blair. 1994. “Sampling the Stress Universe.” Pp. 
77–114 in Stress and Mental Health: Contemporary 
Issues and Prospects for the Future, edited by W. R. 
Avison and I. H. Gotlib. New York, NY: Plenum.

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/suicidesintheunitedkingdomreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/suicidesintheunitedkingdomreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/suicidesintheunitedkingdomreferencetables


300	 Journal of Health and Social Behavior 63(2)

Wheaton, Blair, Marisa Young, Shirin Montazer, and Katie 
Stuart-Lahman. 2013. “Social Stress in the Twenty-
First Century.” Pp. 299–323 in Handbook of the 
Sociology of Mental Health, Handbooks of Sociology 
and Social Research, edited by C. S. Aneshensel, J. C. 
Phelan, and A. Bierman. Dordrecht: Springer.

Wisco, Blair E. 2009. “Depressive Cognition: Self-Reference 
and Depth of Processing.” Clinical Psychology Review 
29(4):382–92. doi:10.1016/j.cpr.2009.03.003.

World Health Organization. 2017. Depression and 
Other Common Mental Disorders: Global Health 
Estimates. Geneva: World Health Organization.

Author Biographies
Lewis R. Anderson is a postdoctoral research fellow in 
sociology and social demography at the Department of 
Sociology and a nonstipendiary research fellow of 
Nuffield College, University of Oxford. Current research 
interests include mental health inequality, major life 
events, and social stratification. His recent work has been 
published in European Sociological Review and Research 
in Social Stratification and Mobility.

Christiaan W. S. Monden is a professor of sociology 
and demography at the Department of Sociology, mem-
ber of the Leverhulme Centre for Demographic Science, 
and a professorial fellow of Nuffield College, University 
of Oxford. Current research interests include the link 
between family size and the reproduction of social 
inequalities and the link between education and other 
family members’ health and mortality. His recent work 
has been published in Demography, Journal of Marriage 
and Family, and the Journal of the Royal Statistical 
Society.

Erzsébet Bukodi is a professor of sociology and social 
policy at the Department of Social Policy and Intervention 
and a professorial fellow of Nuffield College, University 
of Oxford. She is also a senior research fellow at the 
Oxford Martin School’s Institute for New Economic 
Thinking. Current research interests include social mobil-
ity, educational inequality, and the intergenerational trans-
mission of family wealth. Coauthored with John 
Goldthorpe, her book, Social Mobility and Education in 
Britain: Research, Politics and Policy, was published by 
Cambridge University Press in 2018.


