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The authors investigated the moderating role of unit-level performance resources on the distress-
mediated relationship between the intensity of involvement in workplace critical incidents and problem-
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unit), and (b) the adequacy of unit-level performance resources explains much of this cross-unit variance
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The comorbidity of involvement in critical incidents—events
that are overwhelming, dangerous either to oneself or to significant
others, and sufficiently unusual so as to potentially overwhelm the
individual’s ability to cope (Monnier, Cameron, Hobfoll, &
Gribble, 2002; Paton & Smith, 1996)—and drinking behavior has
been demonstrated in numerous studies (see Jacobsen, Southwick,
& Kosten, 2001; Stewart, Pihl, Conrod, & Dongier, 1998, for

recent reviews), with a number of studies suggesting a relatively
high prevalence of comorbidity among emergency service work-
ers, such as firefighters (Del Ben, Scotti, Chen, & Fortson, 2006;
McFarlane, 1998). Indeed, in the shadow of the megaterrorist
attack on New York City’s Twin Towers and the Pentagon on
September 11, 2001 (i.e., 9/11), front-page news stories regarding
traumatic firefighter drinking and comorbidity have become com-
monplace (e.g., Van Derbeken, 2005), as have reports of the
aggravating effect that inadequate equipment (e.g., radios) and
other performance-related resources might have on first respond-
ers’ ability not only to perform their job but—just as important—to
cope with inherent work-based stressors (Jackson, Baker, Ridgely,
Bartis, & Linn, 2004; New York City Fire Department, 2002).
Beyond recognizing that resource-inadequate task environments
may tax regulation capacity (i.e., limit one’s capacity for task
completion), thus potentially making work more stressful (Aker-
boom & Maes, 2006, p. 23; Frese & Zapf, 1994), researchers have
begun to suggest that such contextual (i.e., unit-level) conditions
may also limit the sense of self-efficacy and control that employ-
ees feel they have in coping with high-demand situations, thus
potentially exacerbating the effects of other work-related stressors
on individual well-being (Jex & Bliese, 1999). Nevertheless, few
studies have examined the cross-level (Klein, Dansereau, & Hall,
1994) moderating effect that such factors might have on
individual-level stressor–strain relations, no less the relationship
between the intensity of involvement in work-based critical inci-
dents and employee drinking behavior.

This is unfortunate for a number of reasons. First, from an
organizational and public policy perspective, given that the misuse
of alcohol has the potential to impair cognitive and behavioral
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performance and thus pose workplace productivity problems and
safety risks (Frone, 2006), the identification and amelioration of
work-related factors that potentially moderate the incident-related
onset and/or exacerbation of employee drinking problems may
ultimately enhance operational efficiency and effectiveness (Ba-
charach, Bamberger, & Sonnenstuhl, 2002). This may be particu-
larly relevant for first-responder organizations, such as fire depart-
ments, not only because of the potentially high cost of human error
in such jobs but also because of the high prevalence of problem
drinking among first-responder workforces (i.e., 30% among fire-
fighters, or approximately double that of the population as a whole;
Murphy, Beaton, Pike, & Johnson, 1999). Second, from an em-
ployee health and well-being perspective, a focus on strictly
individual-level factors moderating the link between stressors and
drinking is liable to result in conclusions that have the largely
individual-level implications (e.g., training in stress coping) that
workers, managers, and policy makers often find impractical
and/or of limited utility (Bliese & Jex, 2002). In contrast, insights
into the organizational factors that potentially moderate the link
between critical incident involvement and psychopathology might
facilitate the adoption of organizational policies and practices that
are likely to have a broader and more robust impact on the mental
health risks faced by first responders. Finally, from a research
perspective, the failure to take into account group-level and/or
organizational-level variables that have the potential to directly
influence individual strain or moderate individual-level stressor–
strain relationships increases the risk that investigators will com-
mit either the “psychologistic fallacy” (i.e., assuming that
individual-level outcomes can be explained exclusively in terms of
individual-level characteristics or perceptions) or the “atomistic
fallacy” (i.e., assuming that individual-level results imply the
nature of relationships among similar variables at higher levels of
analysis; Diez-Roux, 1998).

In this context, using first responders as an empirical referent,
we sought to examine the extent to which a particular task envi-
ronment factor, namely the quality and availability of perfor-
mance-related resources at the unit level (what we refer to as
unit-level resources adequacy) might moderate the link between
the intensity of involvement in work-related critical incidents
(herein referred to as intensity) and drinking to cope (herein
referred to as drinking)—an important form of alcohol misuse and
precursor of alcohol abuse and dependence (Carpenter & Husin,
1999; Todd et al., 2005). In particular, given that the link between
intensity and drinking has been demonstrated to be at least par-
tially mediated by postincident distress (see Stewart et al., 1998,
for a review), we sought to shed light on just how resources
adequacy might moderate the intensity–drinking relationship—
that is, by moderating the link between intensity and distress, the
link between distress and drinking, or possibly both stages of the
distress-mediated intensity–drinking relationship. We opted to fo-
cus on unit-level resources adequacy as a moderator of the
intensity–drinking relationship in the context of (a) the cognitive
appraisal notion (Karasek & Theorell, 1990; Lazarus & Folkman,
1984) that individual-level stressor–strain relations are likely to be
attenuated to the extent that the broader task environment provides
employees with greater control over their work process and (b)
recent research suggesting the need to broaden this notion of
control to incorporate a wide range of resources used by employ-
ees to manage the uncertainties inherent in their work (Demerouti,

Bakker, Nachreiner, & Schaufeli, 2001; Schaufeli & Bakker, 2004,
p. 296).

Exposure, Distress, and Comorbidity Among Emergency
Service Workers

Traumatic distress may arise when an individual is confronted
with threatened death or serious injury and when, as a result, the
individual experiences intense fear, horror, or helplessness (Amer-
ican Psychiatric Association, 1994). Traumatic distress severity
depends on the degree to which such traumatization results in the
emergence of a cluster of characteristic psychophysiological
symptoms, including intrusive recollections of the event (e.g.,
nightmares) and increased arousal (e.g., exaggerated startle re-
sponse; American Psychiatric Association, 1994; Flannery, 1999).
To date, a number of studies have examined the prevalence of
risky drinking behavior among individuals employed in those
occupations characterized by routine and regular exposure to crit-
ical incidents. These studies typically have reported rates of trau-
matic distress of between 10% and 20% of those workers exposed
to a particular critical incident (Del Ben, Scotti, Chen, & Fortson,
2006; Hodgins, Creamer, & Bell, 2001), with a substantial portion
of those experiencing distress also reporting the emergence or
exacerbation of risky drinking behavior (e.g., McFarlane, 1998;
Sims & Sims, 1998). Moreover, such studies have suggested that
the cumulative impact of multiple events in a given period of time
may be more critical to the development of distress than exposure
to any single event (Bamberger, 2005; Del Ben et al., 2006).

Researchers have offered a number of physiological and cogni-
tive explanations for the apparent link between incident exposure
and problematic drinking behaviors. For example, from a physio-
logical perspective, Volpicelli, Balaraman, Hahn, Wallace, and
Bux (1999) suggested that the link between exposure and drinking
may be endorphin related. Their findings suggest that individuals
who experience a traumatic event often experience a biochemical
response of an endorphin release, which helps to numb the phys-
ical and emotional pain of the trauma. However, as the numbing
effects of the endorphin release subside over time, individuals may
experience a withdrawal, with some turning to alcohol as a means
by which to cope (i.e., replace the endorphin-based numbing
effect).

Survivors’ need to self-medicate is also a key element in more
cognitive explanations of the exposure–drinking relationship (Ja-
cobsen et al., 2001). According to cognitive or information-
processing models (Brewin & Holmes, 2003), until a critical
incident “can be assimilated and integrated into existing schematic
representations (regarding one’s safety and invulnerability), it is
stored in active memory, and the psychological elements of the
event may continue to produce intrusive and emotionally upsetting
recollections” (Creamer, Burgess, & Pattison, 1992, p. 452) as well
as a variety of other distress symptoms, such as increased arousal
(e.g., overreaction to situations, agitation; American Psychiatric
Association, 1994). For example, individuals experiencing postin-
cident intrusive reactions often report difficulty winding down and
sleep-related problems as well as problems with concentration
(Nishith, Resick, & Mueser, 2001). As noted above, a number of
researchers have claimed that because some individuals may seek
to “medicate” such postexposure distress, they are at increased risk
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of abusing alcohol or becoming alcohol dependent (Stewart et al.,
1998).

Evidence supporting such a mediating role of psychological
distress in the trauma–problem drinking relationship stems from a
number of sources, including the National Comorbidity Survey
(Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995), which
found the occurrence of such symptoms more likely to precede
than to follow the development of drinking problems; a study of
combat survivors by Bremner, Southwick, Darnell, and Charney
(1996), which found substance abuse problems to develop subse-
quent to the emergence of incident-related distress symptomology;
and Stewart, Conrod, Pihl, and Dongier’s (1999) community-based
research, which found arousal-related distress symptoms (e.g.,
inability to relax) to play a particularly instrumental role in medi-
ating the trauma–drinking relationship. Although none of these
studies focused on employees experiencing a critical incident in
the context of their work role per se, the framing of alcohol as a
means by which to cope with critical incident–related distress is
consistent with conventional models of work-related risk factors
and employee problem drinking, many of which posit that some
negative affect or emotional state, such as stress, mediates the
relationship between a given workplace stressor and problematic
drinking behaviors (Bacharach et al., 2002; Frone, 1999). Conse-
quently, we posit the following:

Hypothesis 1: The severity of distress symptomology will
mediate the positive relationship between the intensity of
recent involvement in workplace critical incidents and current
drinking to cope.

Context-Based Variation in Distress-Related Processes

However, as Frone (1999, p. 286) noted, empirical support for
direct-effect and even mediated models of occupational stress and
employee drinking is mixed, since certain stressors may be less
salient for some workers than others and since, even when the
stressor is salient and results in distress, workers may not neces-
sarily view drinking as a useful means by which to cope. That is,
while some adults may, indeed, turn to alcohol as a means by
which to cope with the distress generated by workplace stressors,
most tend to rely on other coping behaviors (e.g., talking to friends
or relatives, exercising, or addressing the problem source), viewing
these other mechanisms as offering similar, if not greater, relief
with fewer negative side effects. Thus, Frone (1999) suggested that
while the predictive validity of mediated stress-drinking models is
superior to that of simple direct-effect models, moderated-
mediation models, which take both vulnerability and protective
factors into account, are likely to offer the greatest degree of
predictive validity. Such models go beyond explaining how stres-
sors such as critical incidents are associated with alcohol use by
also specifying the conditions under which such stressors are more
(i.e., vulnerability factors) or less (i.e., protective factors) likely to
have such effects.

Similarly, implicit in both physiological and psychological
models of trauma is the recognition that not all individuals are
likely to be similarly affected by a common critical incident
experience and that individual-level genetic (Villareal & King,
2004), personality (Stewart et al., 1998), and experiential (e.g.,
Brewin, Andrews, & Valentine, 2000) factors may serve as pro-

tective or vulnerability factors, moderating posttraumatic distress
processes. Thus, for example, empirical studies testing such
moderated-mediation models have focused on the role of
individual-level vulnerability factors, such as positive alcohol ex-
pectancies (Cooper, Russell, & Frone, 1990), tension-reduction
expectancies (Frone, Russell, & Cooper, 1993), and avoidance-
coping tendencies (Grunberg, Moore, Anderson-Connolly, &
Greenberg, 1999).

Although such conditions are far less studied than individual-
differences moderators of posttraumatic distress processes, several
researchers have suggested that contextual conditions may also
moderate posttraumatic distress processes (Brewin et al., 2000;
Emsley, Seedat, & Stein, 2003). Indeed, the notion that the broader
social context should be considered as a possible moderator of
occupational stress processes is gaining increasing recognition in
the organizational health psychology literature, with a number of
researchers suggesting that the failure to consider contextual fac-
tors in stress-related models may increase the risk of biased stan-
dard error estimates and statistical inferences. As Blieie and Jex
(2002, p. 267) noted, absent the consideration of contextual influ-
ences, such biasing is likely, since stress data are typically col-
lected from individuals nested within groups and since individuals’
strain- and stress-related perceptions may be at least partially a
function of the group to which these individuals belong. That is,
the social context, by shaping or characterizing social interaction,
may play a significant role both in influencing the degree to which
a particular type of incident is interpreted as traumatic (Festinger,
1954) and in affecting “how individuals respond to stressors”
(Bliese & Jex, 2002, p. 267). Consistent with such a notion,
empirical findings suggest that the individual-level relationship
between a given stressor and psychological strain may not be
consistent across social units. For example, military studies have
demonstrated that unit cohesion (Shils & Janowitz, 1948) and
other protective contextual factors, such as collective efficacy,
leadership climate, and consensus about leadership (Bliese & Britt,
2001; Jex & Bliese, 1999), may also attenuate the link between
work stressors and individual strain. Generalizing from such find-
ings to the relationship between work-based intensity and drinking,
we therefore propose the following:

Hypothesis 2: The association between the intensity of recent
involvement in workplace critical incidents and current drink-
ing to cope will vary significantly across work units.

Explaining the Cross-Unit Variance in Distress
Processes: Unit-Level Resource Adequacy

If the association between intensity and drinking does indeed
vary across work units, what might be a salient dimension along
which these work units vary that might explain these differential
incident-related effects? Drawing from both (a) cognitive and
appraisal-based (Karasek & Theorell, 1990; Lazarus & Folkman,
1984) and (b) resource-based (Hobfoll, 2002) models of stress, we
propose that the adequacy of performance resources—the appara-
tus, tools, support services, information, and infrastructure that are
directly brought to bear by job incumbents as they seek to carry out
their specified tasks and/or meet task objectives (Bacharach &
Bamberger, 1995)—may serve as one factor in incumbents’ task
environment moderating the individual-level, distress-mediated
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association between intensity and DTS in the context of a cross-
level process (Klein et al., 1994) and therefore play an important
role in explaining these differential effects. After describing what
we mean by unit-level resources adequacy, we explain how this
construct may exert cross-level moderating effects on the
intensity–distress and distress–drinking stages of the distress-
mediated, individual-level relationship between intensity and
drinking.

As noted by Bacharach and Bamberger (1995), the adequacy of
performance resources varies as a function of both availability
(i.e., how quickly and easily a worker can mobilize enough of the
given resource necessary for successful task completion) and qual-
ity (i.e., the degree to which the resource consistently and reliabil-
ity meets standards, fits the use to which it is supposed to be
applied, and is readily understandable to those who are expected to
use it). While the adequacy of performance resources may vary
from one job to the next (and even between two individuals
performing the same job), the adequacy of certain performance
resources used in common by all members of a given work unit
(e.g., computing resources from a common computer network or
assistance from the information technology help desk) may be
viewed as varying at the unit level rather than at the position or
individual level. As such, particularly in those work contexts, such
as firefighting, in which nearly all unit members share a common
set of performance resources (apparatus, radios, etc.), the adequacy
of performance resources at the unit level, rather than at the
position or individual level, is likely to play a role in explaining the
cross-unit variation in the association between individual intensity
and drinking.

Cross-Level Effects on the Intensity–Distress Relationship

From a cognitive perspective (Karasek & Theorell, 1990; Laza-
rus & Folkman, 1984), unit-level resource adequacy may, as
shown in Figure 1, moderate individual responses to intensity in
that resources often play a central role in determining the degree to
which employees are able to exert control over their work envi-
ronment in general and over their job tasks in particular (Ba-
charach & Bamberger, 1995). Indeed, as noted by Demerouti et al.
(2001), “when the external environment lacks resources, individ-

uals cannot cope with the negative influences of environmental
demands (like high workload), and they cannot obtain their goals”
(p. 501). Particularly among individuals who are consistently
facing high-demand situations characteristic of critical incidents,
the ability to access needed resources in a timely manner should
provide unit members with an enhanced sense of individual and
collective self-efficacy, not to mention a heightened sense of
mastery over one’s job, general work environment, and the risks
inherent in both (Gist & Mitchell, 1992). In addition, consistent
with the job demands and control theory (Karasek & Theorell,
1990), research suggests that such positive control-related self-
perceptions often attenuate the generally detrimental impact of
occupational stressors on well-being (Jex & Bliese, 1999, p. 349).
Moreover, consistent with the cognitive-processing model (Brewin
& Holmes, 2003), an enhanced sense of mastery is likely to
facilitate the assimilation and integration of critical incidents into
existing cognitive schemas (particularly those regarding one’s
safety and invulnerability), thus reducing the severity and duration
of arousal-type distress symptoms (Creamer et al., 1992). Finally,
any resource-based constraint on employees’ ability to effectively
perform their job and/or reduce the risks inherent in the perfor-
mance of job-related task may demand that employees compensate
by maintaining a heightened state of arousal and hypervigilance on
the job, thus serving as an additional source of distress-related
symptomology (Jex & Bliese, 1999).

Alternatively, a cross-level moderating effect of inadequate
unit-level performance resources on the individual intensity–
distress relationship may also be posited on the basis of resource
ecology theory (Hobfoll, 1989). Focusing on personal (as opposed
to unit or organizational) resources and defining personal re-
sources as “those entities that either are centrally valued in their
own right (e.g., self-esteem, close attachments) or act as a means
to obtain centrally valued ends (e.g., time, energy)” (Hobfoll,
2002, p. 307), conservation of resources theory suggests that the
linkage between individual-level intensity and distress is likely to
vary according to the degree to which the intensity of each critical
incident places a draw on personal resources (Hobfoll, 1988,
1989). Moreover, a key corollary of conservation of resources
theory is that those with fewer personal resource stocks are highly

Level 2 (unit or company level) 

Unit-level Resources
Adequacy (W)

Intensity of 
involvement in 
workplace
critical
incidents (X)

Distress (M) Drinking to 
Cope (Y) 

bjaj

c’j

Level 1 (firefighter level)

Figure 1. Moderated lower-level mediation model of intensity of involvement in workplace critical incidents
(X) on drinking to cope (Y). The two frames indicate the two levels of sampling: Level 1, the firefighter level,
and Level 2, the unit level. The arrows with circles represent random effects, and arrows without circles represent
fixed effects. Arrows not originating from variables indicate residuals. The arrows from W to circles represent
the moderation of the causal effects tested in our model at the third stage. aj and c�j are the regression slopes of
M and Y on the individual-level covariate X for group j, and bj is the regression slope of Y on M for group j.
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vulnerable to resource loss, with initial losses not only placing
them at increased risk of further losses but also resulting in
increasingly less efficient patterns of resource utilization, increas-
ingly rapid rates of resource depletion (i.e., loss spirals), and,
ultimately, personal resource impoverishment and psychological
distress (Hobfoll, 2002; Holahan, Moos, Holahan, & Cronkite,
1999). Because employees tend to compensate for unit-level re-
source inadequacies by investing more of their own personal
resources, such as time and energy, to meet performance require-
ments (Bacharach & Bamberger, 1995, p. 90), sustained resource
inadequacy at the unit level has the potential to generate personal
resource depletion processes and, ultimately, the development of
distress symptoms (Monnier et al., 2002).

While, to date, research regarding the impact of performance
resource adequacy on the link between stressors and distress has
been limited (Westman, Hobfoll, Chen, Davidson, & Laski, 2005),
a number of studies have provided indirect support for such a
proposition. For example, Freedy, Hobfoll, and Ribbe (1994)
found that nurses involved in an intervention program aimed at
enhancing resources reported significant reductions in psycholog-
ical distress relative to those in a control group. Similarly, West-
man et al. (2005, p. 210) reported that 2 months after the intro-
duction of a new organizational information system, individuals
who participated in a 4-hr training session (emphasizing, e.g., how
the system operated and its advantages to the user) prior to the
introduction of the new system experienced no increase in burnout
and no decline in job satisfaction, whereas those in the control
group experienced a “remarkable” increase in burnout and decline
in satisfaction. In this sense, consistent with the cross-level effects
suggested on the basis of cognitive theories, these findings suggest
that when higher quality performance resources (e.g., apparatus,
communication and safety equipment, training) are more readily
available to workers, employees exposed to critical incidents may
be better positioned to use their own personal resources more
efficiently and therefore experience some degree of protection
from the detrimental mental health consequences of incident ex-
posure, while those employed in units characterized by less ade-
quate performance resources may be more vulnerable to postinci-
dent distress. Consequently, we posit the following:

Hypothesis 3: The generally positive, individual-level asso-
ciation between intensity and distress will be attenuated as a
function of unit-level resource adequacy.

Cross-Level Effects on the Distress–Drinking Relationship

Similarly, unit-level resource adequacy may have a cross-level
moderation effect on the individual-level relationship between
postincident distress and drinking (see Figure 1). From a cognitive
perspective, to the extent that unit-level resource adequacy en-
hances members’ sense of self-efficacy (Gist & Mitchell, 1992) as
well as their perceptions of the expected utility of engaging in
activities aimed at reducing distress-related risks in the future,
members of such units may be more likely to adopt problem-based
distress-coping strategies (e.g., reviewing critical incident operat-
ing procedures to reduce distress risks) as an alternative to
avoidance-based distress coping (e.g., drinking). In contrast, be-
cause members of more resource-inadequate units may tend to
assume that almost any solution will have limited practical feasi-

bility, they may be quicker to dismiss such problem-focused cop-
ing strategies, opting for avoidance-based alternatives, such as
drinking, instead. Furthermore, research on help seeking suggests
that an enhanced sense of self-efficacy facilitates help seeking
(Nadler, Maler, & Freidman, 1984), with such behavior resulting
in the more timely and effective management of posttraumatic
distress and the avoidance or early amelioration of any secondary
psychopathology, such as drinking (Sonnenstuhl, 1996). In con-
trast, situational constraints on performance (such as those im-
posed by unit-level resource inadequacy) can contribute to a gen-
eral sense of learned helplessness (Mikulincer & Nizan, 1988), a
potentially important impediment to timely and effective help
seeking (Nadler et al., 1984). Thus, to the extent that they may be
better positioned to resolve distress-related problems at an earlier
stage than individuals in units characterized by inadequate perfor-
mance resources, it is likely that among those employed in units
characterized by more adequate unit-level performance resources,
the association between distress symptomology and drinking will
be more attenuated.

Alternatively, assuming that, as noted above, employees are
often forced to draw more heavily on their own personal resources
in order to compensate for unit-level resource inadequacies, a
similar prediction may also be made on the basis of conservation
of resources theory. This need to consistently draw from one’s
personal resources in the face of unit-level resource inadequacy
may be problematic not only in that it can lead to psychological
distress but also in that as individuals deplete personal resources,
they may become increasingly hesitant to cope with such distress
on the basis of more “costly” problem-focused strategies, opting
instead for coping strategies viewed as, at least in the short run,
resource conserving—such as those involving physical or psycho-
logical withdrawal, such as drinking (Lee & Ashforth, 1996;
Wright & Cropanzano, 1998). To the extent that individuals em-
ployed in work units that have more adequate unit-level resources
are likely to deplete personal resources at a slower rate than those
employed in less resource-munificent units, we expect individuals
in such resource-munificent units to be more likely to adopt those
modes of coping (e.g., problem focused) that, while more costly
(in terms of such personal resources as time and energy) in the
short term, tend to be more effective and less detrimental to
well-being in the long run than those focused on avoidance or
withdrawal (e.g., drinking).

Thus, drawing from both cognitive and resource ecology per-
spectives, we posit the following:

Hypothesis 4: The generally positive individual-level associ-
ation between distress and current drinking will be attenuated
as a function of unit-level performance resource adequacy.

Method

Sample

In order to test our hypotheses, we analyzed data collected from
a sample of New York City firefighters. These data were collected
in early 2003 on the basis of a self-report questionnaire distributed
to all members of a stratified random sample of 144 (out of a total
of 346) engine and ladder companies. Using the New York City
Fire Department’s three-category system to differentiate between
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more and less active firehouses, we randomly sampled an equal
number of the firehouses from each of these three categories (i.e.,
48 each from the highly active, moderately active, and relatively
inactive categories) for inclusion in the study.

Surveys were distributed by union shop stewards and returned
by respondents directly to us by prepaid mail. Of the 2,502
questionnaires distributed, 1,653 were returned (response rate of
66%). All respondents were informed that the general purpose of
the survey was to examine the link between workplace conditions
and employee well-being and that questionnaires were to be com-
pleted anonymously in order to guarantee confidentiality.

We included in our analysis only those firefighters (n � 1,600)
who specified the company to which they belonged. Given the
limited number of women in our sample (n � 10), we included
only individuals who responded to the gender question (n � 1,590)
and indicated that they were male (n � 1,580). Additionally,
following both Rulke and Galaskiewicz (2000) and Bunderson
(2003) and in order to ensure the reliability of the unit-level
assessed independent variables, we only included firefighters from
the 101 companies with at least five respondents (n � 1,401).
Thus, in the average company included in our sample, 14 of the 20
to 25 company members responded to the survey, for a mean
company-level response rate of over 60%. There were no signifi-
cant differences along any of the individual-level variables of
theoretical interest (i.e., intensity of exposure, incident-related
distress, drinking to cope) between those individuals dropped from
the sample for any of the reasons specified above and those
retained. Respondents ranged in age from 21 years to over 60
years, with a mean age of 33.

Measures

Dependent variable. Drinking to cope was measured with a
five-item measure based on Cooper, Russell, and George (1988)
and relating to current drinking behaviors. Respondents were
asked to indicate how often they drank for a variety of reasons,
including (a) “to forget your worries,” (b) “to feel more self-
confident,” (c) “to relieve boredom,” and (d) “to cheer you up
when you’re in a bad mood.” Response categories ranged from 1
(never) to 4 (almost always). Cronbach’s alpha was .91.

Independent variables. Intensity of involvement in workplace
critical incidents was assessed with Monnier et al.’s (2002) Critical
Incident Inventory (CII), a measure specifically developed to as-
sess incident exposure among firefighters and emergency service
personnel. The CII asks respondents to indicate the number of
incidents they were exposed to that had particular characteristics in
a recent period (in the current case, 4 months, to capture the
seasonal variation in the nature of the incidents handled). The scale
includes 24 incident characteristics, such as “incident involving
suicide or attempted suicide” and “incident involving 1 or 2
fatalities.” With response options running from 0 (none) to 7
(seven or more incidents) and the total score for intensity of
involvement generated as the sum of the total item-specific scores,
the possible range for this measure runs from 0 to 168. Although,
as noted by Monnier et al. (2002, p. 17), the validity of incident
lists is determined by their comprehensiveness rather than by their
internal reliability, we found the CII to have an acceptable level of
internal reliability (� � .73).

Distress was measured on the basis of the seven-item Stress
subscale of the Depression, Anxiety and Stress Scale (DASS-21;
Antony, Bieling, Cox, Enns, & Swinson, 1998). Like the longer
version of the DASS on which it is based, the DASS-21 has been
found to effectively distinguish between features of depression,
psychological tension and agitation, and psychophysiological
arousal and to have excellent internal consistency, temporal sta-
bility, and concurrent validity (Antony et al., 1998). We opera-
tionalized distress on the basis of the stress dimension items of this
scale because these items most closely tap the psychophysiologi-
cal, arousal-related distress symptoms noted earlier and identified
by Stewart et al. (1998) to serve as the primary mediators of the
trauma–drinking relationship. Study participants were asked the
degree to which each of seven statements (e.g., “I found it difficult
to relax,” “I felt that I was rather touchy,” “I tended to over-react
to situations”) applied to them over the past week. The response
options ranged from 0 (did not apply to me at all) to 3 (applied to
me most of the time). Cronbach’s alpha for this measure was .92.

Moderating variable. Although the level of origin for unit-
level resource adequacy was the individual, our theory called for
the examination of this construct as a distal characteristic of the
fire company (i.e., work unit)—that is, as a unit-level (or Level 2)
variable. At the individual level, resource adequacy was assessed
on the basis of a five-item measure incorporating, as suggested by
Bacharach and Bamberger (1995), both material and conditional
resources. Specific items were generated on the basis of the anal-
ysis presented in the report of New York City Fire Department
(2002) on the department’s response to the attack on the World
Trade Center as well as on the basis of interviews conducted with
firefighters, officers, and union leaders (see Bacharach et al.,
2004). These interviews focused on the identification of those
resources that interviewees deemed likely to impact their efficacy
on the job. More specifically, we asked interviewees to identify
those resources that they felt they needed in order to carry out their
job in a safe and effective manner.

The resulting measure incorporated three items relating to ma-
terial resources used (a) for firehouse duties and nonemergency
duties (i.e., maintenance and repair materials and equipment, such
as spare parts and cleaning supplies, tools), (b) for duties in the
field (e.g., hose straps, spanners, lighting, utility cords, radios), and
(c) to ensure firefighter safety both in the firehouse and in the field
(e.g., gloves, goggles, hearing protection, safety harnesses, respi-
ratory protection). It also included two conditional resource items
having to do with training and preparedness for (a) routine field
assignments (e.g., fires and other routine emergencies) and (b)
mass-casualty or terror-related incidents (including those involv-
ing toxic or radioactive materials). Consistent with the conceptual
framework developed by Bacharach and Bamberger (1995), fire-
fighters rated each of these three sets of resources on a 7-point
rating scale, first in terms of availability (1 � rarely available, 7 �
always available) and then in terms of quality (1 � low, 7 � high).
At the individual level, reliability for both resource measures was
moderate (Cronbach’s �s � .79 and .81 for availability and qual-
ity, respectively).

Individual-level availability and quality scores were then each
aggregated to the company (unit) level on the basis of the company
mean. Next, consistent with the conceptual framework developed
by Bacharach and Bamberger (1995) and discussed earlier, we
calculated unit-level resource adequacy as the product of unit-level
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resource availability and unit-level resource quality. Although, as
a global unit property (Kozlowski & Klein, 2000) of each fire
company, one need not demonstrate consensus among the resource
perceptions of work-unit members in order to establish the con-
struct validity of the aggregate variable, in the case of both
availability and quality, we nevertheless found a satisfactory level
of agreement (mean rWGs � .70 and .69 for availability and
quality, respectively), suggesting that despite its framing as a
“fuzzy composition process variable” (Bliese, 2000, p. 375), com-
pany members held relatively similar perceptions regarding the
adequacy of unit-level resources. While sharedness need not nec-
essarily be demonstrated in such variables, as Bliese (2000) noted,
“because groups need to have reliably different mean values on the
construct if one hopes to detect emergent relationships, estimating
group-mean reliability—ICC2—is always important” (p. 375). Al-
though ICC2s for availability and quality (.27 in both cases) were
slightly below conventional levels for all groups regardless of size,
for the 92% of groups for which we had more than seven obser-
vations, ICC2 was substantially higher (.37 in both cases) and
consistent with values reported in other studies (e.g., Chen, 2005;
Erdogan, Liden, & Kraimer, 2006). Moreover, Bliese (personal
correspondence, March 2006) noted that, particularly when influ-
enced by small group size, “lower values may be justified if,
despite relatively unreliable group means, one still detects emer-
gent effects.”

Control variables. In testing the hypotheses noted above, we
controlled for a variety of respondent demographic attributes,
including marital status, ethnicity, and education level. Further-
more, because the correlation between intensity and drinking may
be a function of critical incident experiences outside of work, we
also controlled for the number of incidents respondents experi-
enced while off duty during the previous year in which they were
injured severely enough to require medical attention. Additionally,
because individual experience and personality may influence fire-
fighters’ resilience and distress-related coping, we included in our
models variables tapping both factors, namely seniority (measured
in terms of years employed as a firefighter) and locus of control
(measured on the basis of Valecha and Ostrom’s, 1974, 11-item
scale; Cronbach’s � � .68). Furthermore, given that both the
cognitive and the resource-based stress perspectives recognize
social support as a potentially powerful buffer of stressor–strain
relations, in testing our hypotheses we controlled for the effects of
perceived peer and supervisor support. Both of these variables
were assessed on the basis of Caplan, Cobb, French, Harrison, and
Pinneau’s (1975) 4-item Social Support Scale, completed once for
peers and again for supervisors (Cronbach’s �s � .84 and .82 for
peers and supervisors, respectively).

Finally, because many of the firefighters employed by the New
York City Fire Department in 2003 (when our data were collected)
were involved in one way or another in the events of 9/11, we
deemed it necessary to control for firefighters’ intensity of in-
volvement in 9/11. We did so on the basis of a variation of
Monnier et al.’s (2002) CII. In this case, however, we adapted the
measure to reflect the varying nature of involvement in a single
incident on a single day, namely the World Trade Center attacks on
9/11, similar to the approach used in the Diagnostic Interview
Schedule (Robbins, Helzer, Cottler, & Goldring, 1989). Drawing
from qualitative data collected on the basis of interviews with over
a dozen 9/11 veteran firefighters, we adapted the 19 relevant CII

items (of the original 24) to reflect the varying modes of involve-
ment in specifically the 9/11 incident. Respondents replied either
“yes” (1) or “no” (0) as to whether each of the 19 statements
accurately portrayed their experience in the 9/11 incident, with the
scale score (ranging from 0 to 19) generated on the basis of the
summed scores. In order for this measure to also capture whether
the person was on site on that day, those who did not arrive at the
site on the actual day received a score of zero on this measure. We
limited our examination of intensity to the actual day of 9/11 itself,
given that the nature of the event and the relative lack of survivors
to be searched for or rescued in the days following the actual event
were characterized by a largely invariant degree of involvement
intensity.

Analytical Procedure

Given that all respondents belonged to one of 101 different
companies and that we proposed that the individual-level (i.e.,
Level 1) distress (M)-mediated association between intensity (X)
and drinking (Y) would be moderated by a unit-level measure of
resources adequacy (W), we applied the “moderated lower-level
mediation” approach of Bauer, Preacher, and Gil (2006) to test our
hypotheses. Although it may be possible to test such a proposition
using Baron and Kenny’s (1986) mediation assessment frame-
work, Preacher and Hayes (2004, p. 719) have noted the short-
comings of such an approach. They suggest a more powerful
strategy for testing mediation that requires that the following two
conditions be met: (a) There will be an effect to be mediated, and
(b) the indirect effect will be statistically significant in the direc-
tion predicted by the hypothesis. We followed this strategy and
combined it with the “moderated multi-level mediation” approach
of Bauer et al. (2006).

The first step of our analysis was therefore to show that there is
a relationship between intensity (X) and drinking (Y). Because
respondents were nested within units, we fitted a random intercept
and slope model in order to allow for a different effect of the
predictor (X) on the outcome (Y) across the units. This model can
be formulated as follows:

Yij � d0j � p1 P1ij � . . . � pk Pkij � cj Xij � eij, (1)

where Yij is the observed value of outcome Y (individual level
drinking) for observation i nested within group j, d0j is the inter-
cept for group j, p1–pk are the population regression slopes of the
outcome Y on individual-level background covariates P1–Pk, cj is
the regression slope of outcome Y on the individual-level covariate
X for group j, and eij is a residual term.

In order to initiate mediation analysis we first had to demon-
strate an average effect between intensity (X) and drinking (Y), or
in other words, that the expected value of cj, designated as c, is
significant. Assuming that c is significant, the significance of the
variance of cj, designated as �cj

2 , is a necessary condition for
initiating a moderated mediation analysis, since it demonstrates
that the effect of the X predictor on Y differs significantly across
the Level 2 units.

Next, we analyzed the indirect effect of intensity (X) on drinking
(Y) through distress (M; all three assessed at the individual level;
see the inner frame diagram of Figure 1). At this stage, two steps
were involved: (a) testing the significance of the indirect effect
from X to Y through M, in order to complete the mediation
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assessment, and (b) estimating the variability of the indirect effect
over Level 2 units, in order to establish the need for moderation at
Level 2.

Because respondents were nested in units, in assessing the
statistical significance of the mean indirect effect (the first step
noted above), we once again fitted a random intercept and slope
model, in order to allow for different effects across the Level 2
units. Using the notation of Bauer et al. (2006), we can specify the
lower level mediation model as follows:

Mij � dMj � pM1 P1ij � . . . � pMk Pkij � aj Xij � eMij. (2)

Yij � dYj � pY1 P1ij � . . . � pYk Pkij � bj Mij � c�j Xij � eYij. (3)

Mij, Yij, P1ij –Pkij, and Xij are the observed values of M, Y,
P1–Pk, and X for observation i nested within group j. The terms dMj

and dYj are the intercepts for group j for M and Y, respectively.
pM1–pMk and pY1–pYk are the population regression slopes of the
outcomes M and Y on individual-level background covariates
P1–Pk, aj and c�j are the regression slopes of M and Y on the
individual-level covariate X for group j, bj is the regression slope
of Y on M for group j, and eMij and eYij are the residuals for M and
Y, respectively. Accordingly, the c�j coefficient is the direct effect
of X on Y within group j, and ajbj is the indirect effect of X on Y
within group j. Then, defining E�aj� � a, E�bj� � b, and
Covariance�aj, bj� � �ajbj, we tested the significance of the mean
indirect effect, specified by Bauer et al. (2006, p. 147) as

E�ajbj� � ab � �ajbj. (4)

Defining Var�aj� � �aj

2 and Var�bj� � �bj

2 , on the basis of
Bauer et al. (2006, p. 147), we assessed the variability of the
indirect effect (the second step noted above), as Var�ajbj�
� b2�aj

2 � a2�bj

2 � �aj

2 �bj

2 � 2ab�ajbj � �ajbj

2 . This variance
quantifies the variability of the indirect effect at the unit level. One
should not confuse this variance with the variance of the estimator
of E�ajbj�, which we used to test the significance of E�ajbj�. A more
meaningful measure for the variability of the indirect effect is the
coefficient of variation (CV), which is defined as the ratio of the
standard deviation (square root of the variance) to the expected
value. A high value of CV implies high variability of the indirect
effect at Level 2, which may suggest that a Level 2 moderator
should be considered. In addition to the CV, we also examined the
variability of the direct and indirect effects components by assess-
ing the significance of �c�j�

2 , �aj

2 , and �bj

2 . The two models above (for
M and Y) were estimated simultaneously with a slightly modified
version of Bauer et al.’s (2006) IndTest.sas SAS macro.

Assuming a significant expected indirect effect is found and that
the variances of aj and bj are significant, there is sufficient justi-
fication for testing the unit-level moderation effect by unit re-
sources adequacy (W) on the indirect effect of X on Y. To do this,
following the strategy suggested by Bauer et al. (2006, p. 153), we
conducted a moderated multilevel moderation analysis, examining
whether and how the unit resources (W) moderated the paths X3
M and M 3 Y and the indirect effect of X on Y through M (see
Figure 1). The moderated multilevel model had the same equations
as above:

Mij � dMj � pM1 P1ij � . . . � pMk Pkij � aj Xij � eMij. (5)

Yij � dYj � pY1 P1ij � . . . � pYk Pkij � bj Mij � c�j Xij � eYij. (6)

However, if we assume that �aj

2 and �bj

2 are significant, we may
express aj and bj as a linear function of W. When we followed
Bauer et al.’s (2006) suggestion to include W as a predictor of the
random intercept as well as the random slope in the same equation,
the equations for the random coefficients were as follows:

dMj � �dM0 � �dM1Wj � udMj. (7)

aj � �a0 � �a1Wj � uaj. (8)

dYj � �dY0 � �dY1Wj � udYj. (9)

bj � �b0 � �b1Wj � ubj. (10)

c�j � �c�0 � uc�j. (11)

Substituting the random coefficients in the equations for Y and
M and expanding them, we model the following:

Mij � �dM0 � pM1 P1ij � . . . � pMk Pkij � �a0Xij � �dM1Wj

� �a1Wj � Xij � udMj � uajXij � eMij. (12)

Yij � �dY0 � pY1 P1ij � . . . � pYk Pki � �c�0 Xij � �b0 Mij � �dY1 Wj

� �b1Wj � Mij � udYj � ubjMij � uc�jXij � eYij. (13)

Again, the two models above (for M and Y) were estimated
simultaneously, via SAS Mixed procedure. According to Bauer et
al. (2006, p. 154), the conditional expected value of the indirect
effect of X on Y is:

E�ajbj�Wj � w� � ��a0 � �a1w���b0 � �b1w� � �uaj,ubj.

Hence, to test for the existence of the moderation of the
indirect effect, we tested the significance of �a1 and �b1. If �a1

were significant, there would be evidence of a moderating
effect of W on the link between X and M. If �b1 were significant,
there would be evidence of a moderating effect of W on the link
between M and Y.

Results

Means, standard deviations, and correlations among the vari-
ables are displayed in Table 1. As can be seen in this table, the
distribution of scores on drinking were, as expected, skewed to the
right, with the mean level of drinking being 1.49 (SD � 0.50,
range � 1 to 3.8). The distribution of scores on the distress and
intensity measures were also skewed to the right, with a mean of
0.80 (SD � 0.68) and scores ranging from 0 to 3.0 for distress and
a mean of 17.35 (SD � 12.45) and scores ranging from 0 to 78.0
for intensity. The results in Table 1 also indicate that there were no
problems of multicollinearity except between the two individual-
and unit-level resource variables (rs � .82 and .73, respectively).

Results of the multilevel analyses are presented in Table 2. As
noted above, in order to demonstrate support for Hypothesis 1
(specifying that distress would mediate the relationship between
intensity and drinking), two conditions must be met. As shown in
Model 1 of Table 2, the first condition was met in that the
coefficient for intensity (c) was positive and significant (c �
0.008, p � .001). The results presented in the columns under
Model 2 in Table 1 show evidence that the second condition was
met (i.e., the indirect effect was statistically significant and in the
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hypothesized direction). Although the X3 M and M3 Y models
were calculated simultaneously, for the sake of clarity, we present
their results separately in the table. These results indicate (a) a
positive association between intensity (X) and distress (M; a �
0.01, p � .001), (b) a positive association between distress (M) and
drinking (Y; b � 0.20, p � .001), and, most important, (c) a
positive (as hypothesized) and significant expected indirect effect:
estimated E�ajbj� � 0.003 ( p � .001; SE � 0.0008; Monte Carlo
confidence interval � 0.002, 0.005; � � .05). This indirect effect
accounted for approximately one third of the total intensity–
drinking effect: estimated E�ajbj � c�j� � 0.009 ( p � .001; SE �
0.002; Monte Carlo confidence interval � 0.006, 0.012; � � .05).

The results of Model 1 also indicate support for Hypothesis 2,
which specified that the intensity–drinking association would vary
significantly across work units (a necessary condition for initiating
a moderated mediation analysis). Specifically, the results indicate
that, as hypothesized, the variance of the Level 2 slopes or cj was
significant (�cj

2 � 0.00004, p � .05).
In order to test Hypotheses 3 and 4 (positing a Level 2 moder-

ation of the Level 1, distress-mediated association between inten-
sity and drinking), the analytic strategy noted above called for us
to next test the variability of the indirect effect over Level 2 units.
More specifically, recognizing the significance of �cj

2 shown
above, we sought to confirm that the variability of the total effect
over Level 2 units was, in fact, manifested in the distress-mediated

path between intensity (X) and drinking (Y; i.e., in terms of the
variability of the indirect effect over Level 2 units). As shown
under the columns labeled Model 2 in Table 2, the estimated
variance of ajbj � 0.001, and the CV of ajbj � 4.25. The source of
variability in �cj

2 is given at the bottom of the columns for this
model in terms of the estimates for �aj

2 , �bj
2 , and �c�j

2 . These results
indicate that the variability of the total effect emerged only from
the two elements of the indirect effect, namely intensity–distress
��aj

2 � 0.0008, p � .05) and distress–drinking (�bj
2 � 0.04, p �

.01), with the variability of the direct effect (�c�j
2 ) being statistically

insignificant.
Evidence that unit-level resource adequacy indeed explained

much of this variance and significantly attenuated both the rela-
tionship between intensity (X) and distress (M) and the relationship
between distress (M) and drinking (Y; consistent with Hypotheses
3 and 4, respectively) is provided under the columns labeled Model
3 in Table 2. As in the case of Model 2, the X 3 M and M 3 Y
models were calculated simultaneously, with their results dis-
played separately for the sake of clarity. These results indicate that,
as hypothesized, unit-level resource adequacy significantly atten-
uated both the association between intensity (X) and distress (M;
�a1 � 	0.002, p � .01) and the association between distress (M)
and drinking (Y; �b1 � 	0.02, p � .05). Further evidence that
these effects were consistent with those hypothesized is provided
on the basis of the interaction plots shown in Figure 2. The fact

Table 1
Correlations, Means, and Standard Deviations of Variables

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1. Drink to cope 1.49 0.50 —
2. Distress 0.80 0.68 .39 —
3. Intensity of

involvement in
workplace critical
incidents 17.35 12.45 .23 .27 —

4. Married 0.68 0.47 	.09 .06 	.03 —
5. Ethnicity 0.11 0.31 	.04 	.08 	.06 	.02 —
6. Education 4.49 1.39 	.03 .01 .02 	.15 	.02 —
7. No. off-duty incidents

with injuries in past
year 0.22 0.60 .09 .14 .24 	.02 .04 .04 —

8. Involvement intensity
in 9/11 4.43 4.16 .11 .20 .26 .12 	.02 	.10 .03 —

9. Peer support 3.59 0.52 	.06 	.17 .01 	.03 	.06 	.01 	.01 	.08 —
10. Supervisor support 3.26 0.64 	.11 	.23 	.01 .00 	.06 	.06 	.02 	.07 .64 —
11. Locus of control 1.70 0.21 	.25 	.25 	.11 	.03 .00 	.02 	.03 	.13 .12 .14 —
12. Seniority 8.50 6.66 .02 .09 .03 .33 	.06 	.24 .01 .18 	.07 	.02 	.09 —
13. Unit-level resource

adequacy 15.50 2.77 	.03 .01 	.04 	.02 .05 	.02 .01 .01 	.01 .04 .01 	.05 —
14. Unit-level resource

availability 4.02 0.36 	.03 .02 	.05 	.02 .03 	.01 .01 	.01 .00 .04 .01 	.03 .95 —
15. Unit-level resource

quality 3.83 0.38 	.04 .00 	.04 	.01 .05 	.03 .00 .01 	.01 .05 .02 	.04 .95 .82 —
16. Individual-level

resource availability 4.01 1.12 	.06 	.18 	.20 	.10 .05 	.01 	.02 	.16 .14 .18 .10 	.14 .30 .31 .26 —
17. Individual-level

resource quality 3.81 1.14 	.08 	.18 	.19 	.06 .03 .01 	.03 	.14 .11 .18 .11 	.11 .31 .27 .32 .73 —

Note. Unless otherwise noted, all variables were assessed at the individual level. Correlations between individual-level and unit-level variables, as well
as among unit-level variables, were all estimated at the individual level (n � 1,152), with each individual receiving the mean value for his company for
each unit-level variable. 9/11 � September 11, 2001 terrorist attacks.
For rs 
 .06, p � .05. For rs 
 .09, p � .01. For rs 
 .12, p � .0001.
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that, with respect to both stages of the indirect effect, the positive
standard deviation curve was relatively flat, while the negative
standard deviation curve was quite steep, suggests that the impact
of unit-level resources on the individual-level intensity–drinking
relationship was felt primarily when unit-level resources were at
below-mean levels of adequacy. This was, in fact, confirmed on
the basis of Bauer et al.’s (2006) tests of the expected value of the
indirect effect of X (intensity) on Y (drinking) at varying levels of
W (unit-level resources), in which we found that while at mean
levels of resource adequacy the expected effect of intensity on
drinking was 0.003 ( p � .001), at one standard deviation above the
mean level of unit resources adequacy, the expected effect of
intensity on drinking was 0.001 (ns), and at one standard deviation
below the mean level of unit resources adequacy, the expected
effect of intensity on drinking was 0.004 ( p � .001). The latter
estimate suggests that the indirect effect of intensity on drinking
via distress was 33% stronger among members of units with a level
of unit-level resources adequacy one standard deviation lower than
the mean than it was among members of units whose unit level of
resources adequacy was at the mean. Furthermore, while, as noted
at the bottom of this column, a contrast analysis indicated that both

cross-level moderation elements played a significant role in ex-
plaining the individual-level, distress-mediated relationship be-
tween intensity and drinking, F(2, 85.1) � 6.89, p � .01, inspec-
tion of the remaining variability in the Level 2 slopes indicated
that, with the inclusion of �a1 and �b1 in these models, the unex-
plained variability of the Level 2 slopes became statistically in-
significant with regard to the intensity–distress path (�uaj

2 � 0.00,
ns) but was only reduced in magnitude with regard to the distress–
drinking path (�ubj

2 � 0.03, p � .01). Finally, a comparison of the
proportion of variance explained (calculated on the basis of Xu,
2003, p. 3530) in the moderated mediation model (R2 � .28)
versus an unshown model containing only the control variables
and random intercept (R2 � .11) indicated that 155% more vari-
ance in drinking was explained when the distress-mediated and
resource-moderated effects of intensity were taken into account. It
should be noted, however, that most of this increase stemmed from
the inclusion of intensity and distress in the model (R2 � .27 for
a model including intensity and distress but excluding the unit-
level resources moderator). Still, the additional variance explained
with the inclusion of the unit-level moderator was statistically
significant ( p � .01), with this moderator explaining approxi-

Table 2
Results of Mixed Model Analysis of the Cross-Level Moderated Mediations Model

Variable

Total effect
X 3 Y

(Model 1)

Multilevel mediation model (Model 2)
Multilevel moderated mediation

model (Model 3)

X 3 M M 3 Y X 3 M M 3 Y

Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE

Intercept d 1.55 0.03 dM 	0.06 0.04 dY 1.57*** 0.03 �dm0 	0.06 0.04 �dY0 1.57 0.03***

Marital status 	0.10*** 0.03 0.08* 0.04 	0.11*** 0.03 0.08* 0.04 	0.11*** 0.03
Ethnicity 	0.05 0.05 	0.17** 0.05 	0.02 0.04 	0.16** 0.05 	0.02 0.04
Education 	0.02 0.01 0.01 0.01 	0.02* 0.01 0.01 0.01 	0.02* 0.01
No. incidents received

treatment 0.04 0.02 0.11*** 0.03 0.004 0.02 0.11*** 0.03 0.004 0.02
Involvement in 9/11 0.005 0.004 0.01** 0.004 0.003 0.003 0.01** 0.004 0.003 0.003
Peer support 0.04 0.04 	0.04 0.04 0.02 0.03 	0.04 0.04 0.02 0.03
Supervisor support 	0.09** 0.03 	0.20*** 0.04 	0.03 0.03 	0.20*** 0.04 	0.03 0.03
Locus of control 	0.54*** 0.07 	0.50*** 0.09 	0.44*** 0.07 	0.50*** 0.09 	0.44*** 0.07
Tenure 0.001 0.002 0.003 0.003 	0.0005 0.002 0.004 0.003 	0.001 0.002
Intensity of involvement

in workplace critical
incidents (X) c 0.008*** 0.002 a 0.01*** 0.002 c� 0.006*** 0.001 �a0 0.01*** 0.002 �c�0 0.006*** 0.001

Distress (M) b 0.20*** 0.03 �b0 0.21*** 0.03
Resourcesa (W) �dm1 0.001 0.007 �dy1 	0.008 0.005
Resourcesa � Intensity

(W � X) �a1 	0.002** 0.0006
Resourcesa � Distress

(W � M) �b1 	.02* .009
Variance of Level 2

intercepts �dj
2 .001 .003 �dMj

2 .003 .004 �dYj
2 .002 .003 �udm

2 .003 .004 �udyj
2 .002 .003

Variance of Level 2
slopes �cj

2 .00004* .00003 �aj
2 .00008* .00004 �bj

2 .04** .01 �uaj
2 .00005 .00004 �ubj

2 .03** .01
�c�j

2 .00002 .00002 �uc�j
2 .00002 .00002

Estimated var (ajbj) � 0.001
CV (ajbj) � 4.25
E(ajbj) � 0.003***

Contrast for testing �a1 and �b1

simultaneously:
P[F(2,85.1) 
 6.89] � 0.0017

Note. n � 1,186. All other variables were analyzed at the individual (Level 1) level. X � intensity of involvement in workplace critical incidents; Y �
drinking to cope; M � distress; W � unit resource climate; 9/11 � September 11, 2001 terrorist attacks.
a Unit-level (Level 2) variable.
* p � .05. ** p � .01. *** p � .001.
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mately 4% more of the variance in drinking than that explained by
the mediation model alone (i.e., .28 is approximately 4% greater
than .27).

Discussion

At their most basic level, the findings presented replicate those
of earlier studies in that they confirm a link between the intensity
of firefighters’ involvement in critical incidents and drinking to
cope and in that they indicate that this link was mediated by
distress. However, beyond replicating earlier findings, the results
of our study imply that the vulnerability of employees to the
adverse effects of incident involvement on well-being and prob-
lematic drinking is not necessarily consistent across work units and
that unit-level differences in the adequacy of performance re-
sources may explain at least some of this cross-unit variability in
comorbidity processes. More specifically, our results suggest that
unit members’ psychological responses to critical incident involve-
ment may depend on the adequacy of unit-level resources, with

members of units with less adequate resources being more vulner-
able to distress and distress-related sequelae, such as drinking to
cope, than members of units with more adequate resources. As
noted above, the strength of the distress-mediated linkage between
the intensity of critical incident involvement and drinking to cope
was 33% greater among members of units characterized by one
standard deviation less of unit-resources adequacy than the mean
than it was among members of units characterized by the mean
level of unit-resources adequacy.

Both cognitive-processing and resource ecology theories may
provide important insights into why and how unit-level perfor-
mance resources adequacy moderates individual-level, distress-
mediated comorbidity processes. As for why such resources may
explain why some individuals exposed to critical incidents expe-
rience distress (the first element of the indirect path between
intensity and drinking), while others do not, consistent with the
cognitive-processing theory, it may be that more adequate unit-
level resources provide unit members with an enhanced sense of

Intensity X M

W)

0.2Predicted
distress 0.1

0Resources −1 SD
Resources Mean −0.1

−0.2

−0.3

−0.4
0 12.96−12.96

Intensity

Resources  +1 SD

M o Y
W)

Predicted 1.8
drinking 1.75

1.7
Resources −1 SD 1.65
Resources Mean 1.6

1.55Resources +1 SD
1.5

1.45
1.4

0 0.69−0.69

Distress

Figure 2. Plots of the cross-level moderation of the Level 1, distress-mediated effect of intensity of involve-
ment in workplace critical incidents on drinking to cope by unit-level resources adequacy. The top panel shows
the effects of intensity (X) on distress (M) as a function of unit-level resources adequacy (W); the bottom panel
shows the effects of intensity (X) on drinking to cope (Y) as a function of unit-level resources adequacy (W).
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self-efficacy and mastery. In turn, this enhanced sense of self-
efficacy may serve to both (a) attenuate adverse effects of occu-
pational stressors on well-being (Jex & Bliese, 1999) and (b)
facilitate the assimilation and integration of critical incidents into
existing cognitive schemas (particularly those regarding one’s
safety and invulnerability), thus reducing the severity and duration
of arousal-type distress symptoms (Creamer et al., 1992). Simi-
larly, consistent with the resource ecology perspective, resources
adequacy may have a cross-level attenuating effect on the individ-
ual intensity– distress relationship, in that members of more
resource-munificent units may find it less necessary to draw from
personal resource stocks in order to meet performance demands
and, as such, may be less vulnerable to resource loss, loss spirals,
and resource depletion, conditions that often manifest themselves
in the form of distress-related sequelae (Hobfoll, 2002).

As for why such resources may explain the variance in the
association between distress and drinking to cope (the second
element of the indirect path between intensity and drinking),
consistent with both cognitive-processing and resource ecology
theories, it may be that unit-level resources adequacy plays an
important role in determining the subjective expected utility of
problem-focused versus avoidance-focused modes of coping with
distress (such as drinking to cope). From a cognitive perspective,
unit-level resource adequacy might influence perceptions of help-
lessness, as well as the relative expected utility of, for example,
engaging in activities aimed at reducing distress-related risks in the
future as opposed to simply attempting to “escape” from the felt
distress in the immediate term. Similarly, from a resource perspec-
tive, it may be that among those who, because of limited unit-level
resources, are forced to draw on their own personal resources to
ensure task performance, there is a natural tendency to reject more
resource-costly, problem-focused strategies and to opt instead for
coping strategies viewed as resource conserving, such as those
involving physical or psychological withdrawal (Hobfoll, 2002)
such as drinking to cope.

It is interesting that pattern of findings presented above suggests
that while the adequacy of unit-level performance resources mod-
erated both stages of the indirect, distress-mediated path between
intensity and drinking, it accounted for essentially all of the unit-
level variance in the first stage, intensity–distress, but for only a
portion of the unit-level variance in the second stage, distress–
drinking. Such a finding is consistent with the literature on work-
place drinking cultures (Bacharach et al., 2002), which suggests
that the relationship between many of the more widely studied
organizational risk factors (e.g., stress, alienation) and drinking
behavior may be contingent on unit-level permissive drinking
norms. Although we collected data on unit-level permissive drink-
ing norms in the current study, we failed to find a sufficient level
of agreement along the various agreement indexes to justify unit-
level aggregation. Still, this may be a fruitful direction for future
cross-level moderation research.

No less interesting are the results of our tests of the expected
value of the indirect effect of intensity on drinking at varying
levels of unit-level resources adequacy. These findings indicate
that, at a single standard deviation from the mean, above-mean
resources adequacy had no significant attenuation effect, while
below-mean resources adequacy (i.e., inadequacy) did. While it
may be that at a difference of two standard deviations from the
mean, for example, greater adequacy does attenuate the indirect

effect of intensity on drinking, these results nevertheless suggest
that the adequacy of unit-level performance resources may serve as
more of a vulnerability factor than a protective factor. That is,
while greater or above-mean resources adequacy may do little to
attenuate distress-mediated comorbidity, below-mean unit re-
sources or relative inadequacy may greatly increase the severity of
firefighters’ risk of comorbidity.

Taken as a whole, our findings suggest that the adequacy of
unit-level performance resources may have effects well beyond
those suggested by Bacharach and Bamberger (1995). That is,
beyond simply serving as a situational constraint with a direct
impact on individual task performance (as posited by Bacharach
and Bamberger, 1995), inadequate unit-level performance re-
sources may increase workers’ vulnerability to job-based strain
and distress while limiting workers’ interest and/or ability to cope
with such strain and distress in a nondysfunctional manner. Thus,
from a theoretical perspective, the results of our study contribute to
the occupational stress literature by suggesting that context-based
resource factors may play an important role in determining the
amplitude of individual-level stressor–strain relations in general,
and distress-mediated comorbidity processes in particular, and
suggesting just how these moderating effects may manifest them-
selves.

However, our results may also be viewed as making an impor-
tant contribution by laying the theoretical and methodological
groundwork for further analyses of other unit-level factors that
potentially moderate individual-level stressor–strain relations and
comorbidity processes, such as support (Bacharach, Bamberger, &
Feigin-Vashdi, 2005) and control (van Yperen & Snijders, 2000)
climates. Indeed, as noted by van Yperen and Snijders (2000),
while the job demands, control, and support (JDCS) model
(Karasek & Thorell, 1990) was initially framed around the buff-
ering effect of control and support as environmental factors, it has
almost always been tested on the basis of the respondent’s own
personal perception of such factors. In this context, our findings
suggest that one reason for the rather inconsistent support for the
JDCS model may be that, to the extent that such buffering effects
may have more to do with different conditions between work
groups than with different conditions between individuals within
work groups, they are more difficult to pick up when buffering
models are examined via individual perceptions in the context of
individual-level analyses. By applying the theoretical framework
and methodological approach demonstrated above to test control
and support climate buffers of individual-level stressor–strain re-
lations, researchers may be able to more fully maximize the
explanatory potential of cognitive appraisal stress–strain models,
such as JDCS theory.

Finally, from a practical perspective, our results suggest that
policy makers and practitioners concerned with first-responder
comorbidity take into account that organizational factors may
play a significant role in moderating the emergence and/or
exacerbation of first-responder drinking problems. While, given
the nature of the job, it may not be possible to fully prevent
exposure to those types of incidents that often initiate or exac-
erbate comorbidity processes, our findings indicate that practi-
tioners may do well by beginning to identify those
organizational-level vulnerability factors, such as the adequacy
of unit-level performance resources, over which they do have
control. However, while, as suggested above, the current study
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focuses on unit-level resources adequacy as a potential cross-
level moderator of individual-level comorbidity processes,
other cross-level moderators should be investigated, such as
unit-level drinking norms, support (Bacharach et al., 2005), and
control (van Yperen & Snijders, 2000). In addition, practitio-
ners might want to further investigate the level at which unit-
level performance resources actually do begin to serve as sig-
nificant buffers of stressor–strain (or protective factors)
relations and not just as important vulnerability-reduction
factors.

Limitations and Future Research

In addition to the avenues for future research noted above,
several limitations of our study may also offer additional research
opportunities. First, given that our survey was conducted among
New York City firefighters 18 months following the 9/11 incident,
the findings reported above might have been confounded by fire-
fighter distress associated with that event. Although we controlled
for the intensity of involvement in 9/11, other aspects of 9/11 and
its aftermath might, nevertheless, have confounded our results. In
addition, our inability—because of data limitations—to control for
other individual and unit characteristics that were unrelated to 9/11
but suggested above as potentially influencing the link between
critical incidents and drinking to cope might have also confounded
our results. Some of these variables include (at the individual
level) positive alcohol expectations, tension reduction expectan-
cies, avoidance coping tendencies, and (at the unit level) company
activity level.

Second, despite the assessment of resources adequacy at the fire
company (i.e., unit) level, given that all data were collected on the
basis of self-report questionnaires and that behavioral data were
collected retrospectively, it is likely that some of the reported
associations may have been inflated as a function of common
method variance and/or retrospective bias. For example, it may be
that those reporting a high level of distress tended to retrospec-
tively overestimate their level of involvement in critical incidents.
In the future, researchers may wish to try to replicate our findings
using longitudinal designs in order to reduce the risk of such bias.
However, such researchers should also beware that the collection
of longitudinal data regarding such stigmatized problems as alco-
hol misuse is often problematic in that such designs tend to require
the collection of data in a nonanonymous manner, leading to the
potential replacement of common method bias by response bias
(Bacharach et al., 2002).

Finally, given the nonlongitudinal nature of our analysis, the
possibility of inverse causation remains. Although we were careful
to temporally operationalize our measures to be consistent with
previous comorbidity research (i.e., intensity over the past 4
months, distress over the past week, and current drinking to cope),
the risk of temporal overlap, particularly with regard to distress
and drinking to cope, remains. While researchers may, in theory,
attempt to more precisely capture the causal relations among
intensity, distress, and drinking by controlling for earlier, baseline
measures of these same variables, given the problems with longi-
tudinal alcohol research noted above, this may be easier said than
done. Despite these limitations, we believe that our findings pro-
vide important insights for researchers concerned with the poten-

tial moderating role of the broader task environment in moderating
individual-level stressor–strain relations.

References

Akerboom, S., & Maes, S. (2006). Beyond demand and control: The
contribution of organizational risk factors in assessing the psychological
well-being of healthcare employees. Work & Stress, 20, 21–36.

American Psychiatric Association. (1994). Diagnostic and statistical man-
ual of mental disorders (4th ed.). Washington, DC: Author.

Antony, M., Bieling, P. J., Cox, B. J., Enns, M. W., & Swinson, R. P.
(1998). Psychometric properties of the 42-item and 21-item versions of
the Depression Anxiety Stress Scales in clinical groups and a community
sample. Psychological Assessment, 10, 176–181.

Bacharach, S. B., & Bamberger, P. (1995). Beyond situational constraints:
Job resources inadequacy and individual performance at work. Human
Resource Management Review, 5, 79–102.

Bacharach, S. B., Bamberger, P., Briggs, K., Sonnenstuhl, W. J., Yantorno,
D., & Zelko, H. (2004). On the front line: The work of first responders
in a post 9/11 world. New York: Smithers Institute for Alcohol-Related
Workplace Studies.

Bacharach, S. B., Bamberger, P. A., & Feigin-Vashdi, D. (2005). Diversity
and homophily at work: Supportive relations among White and African-
American peers. Academy of Management Journal, 48, 619–644.

Bacharach, S., Bamberger, P., & Sonnenstuhl, W. (2002). Driven to drink:
Managerial control, work-related risk factors, and employee problem
drinking. Academy of Management Journal, 45, 637–658.

Bamberger, P. (2005). Work-based critical incidents and problem drinking:
Taking intrusive reactions, traumatic distress and the “kindling effect”
into account. Work and Occupations, 32, 257–289.

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable
distinction in social psychological research: Conceptual, strategic, and
statistical considerations. Journal of Personality and Social Psychology,
51, 1173–1182.

Bauer, D. J., Preacher, K. J., & Gil, K. M. (2006). Conceptualizing and
testing random indirect effects and moderated mediation in multilevel
models: New procedures and recommendations. Psychological Methods,
11, 142–163.

Bliese, P. D. (2000). Within-group agreement, non-independence, and
reliability: Implications for data aggregation and analysis. In K. J. Klein
& S.W.J. Kozlowski (Eds.), Multilevel theory, research, and methods in
organizations: Foundations, extensions, and new directions (pp. 349–
381). San Francisco: Jossey-Bass.

Bliese, P. D., & Britt, T. W. (2001). Shared social environments and
stressor-strain relationships: Context matters. Journal of Organizational
Behavior, 22, 425–436.

Bliese, P. D., & Jex, S. M. (2002). Incorporating a multilevel perspective
into occupational stress research: Theoretical, methodological and prac-
tical implications. Journal of Occupational Health Psychology, 7, 265–
276.

Bremner, J. D., Southwick, S. M., Darnell, A., & Charney, D. S. (1996).
Chronic PTSD in Vietnam combat veterans: Course of illness and
substance abuse. American Journal of Psychiatry, 153, 369–375.

Brewin, C. R., Andrews, B., & Valentine, J. D. (2000). Meta-analysis of
risk factors for posttraumatic stress disorder in trauma-exposed adults.
Journal of Consulting and Clinical Psychology, 68, 748–766.

Brewin, C. R., & Holmes, E. A. (2003). Psychological theories of post-
traumatic stress disorder. Clinical Psychology Review, 23, 339–376.

Bunderson, J. S. (2003). Recognizing and utilizing expertise in work
groups: A status characteristics perspective. Administrative Science
Quarterly, 48, 557–591.

Caplan, R. D., Cobb, S., French, J. R. P., Harrison, R., & Pinneau, S. R.
(1975). Job demands and worker health (National Institute for Occupa-
tional Safety and Health Publication No. 75–160). Washington, DC:
Department of Health, Education, and Welfare.

167RESOURCES, CRITICAL INCIDENTS, & DRINKING TO COPE



Carpenter, K. M., & Husin, D. S. (1999). Drinking to cope with negative
affect and DSM–IV alcohol use disorders: A test of three alternative
explanations. Journal of Studies on Alcohol, 60, 694–704.

Chen, G. (2005). Newcomer adaptation in teams: Multilevel antecedents
and outcomes. Academy of Management Journal, 48, 101–116.

Cooper, M. L., Russell, M., & Frone, M. R. (1990). Work stress and
alcohol effects: A test of stress-induced drinking. Journal of Health and
Social Behavior, 31, 260–276.

Cooper, M. L., Russell, M., & George, W. H. (1988). Coping, expectan-
cies, and alcohol abuse: A test of social learning formulations. Journal
of Abnormal Psychology, 97, 218–230.

Creamer, M., Burgess, P., & Pattison, P. (1992). Reaction to trauma: A
cognitive processing model. Journal of Abnormal Psychology, 101,
452–459.

Del Ben, K. S., Scotti, R., Chen, Y., & Fortson, B. L. (2006). Prevalence
of posttraumatic stress disorder symptoms in firefighters. Work & Stress,
20, 37–48.

Demerouti, E., Bakker, A. B., Nachreiner, F., & Schaufeli, W. B. (2001).
The job demands–resources model of burnout. Journal of Applied Psy-
chology, 86, 499–512.

Diez-Roux, A. B. (1998). Bringing context back into epidemiology: Vari-
ables and fallacies in multilevel analyses. American Journal of Public
Health, 88, 216–222.

Emsley, R. A., Seedat, S., & Stein, D. J. (2003). Posttraumatic stress
disorder and occupational disability in South African security force
members. Journal of Nervous and Mental Disorders, 191, 237–241.

Erdogan, B., Liden, R. C., & Kraimer, M. L. (2006). Justice and leader-
member exchange: The moderating role of organizational culture. Acad-
emy of Management Journal, 49, 395–406.

Festinger, L. (1954). A theory of social comparison processes. Human
Relations, 7, 117–140.

Flannery, R. B. (1999). Psychological trauma and posttraumatic stress
disorder: A review. International Journal of Emergency Mental Health,
2, 135–140.

Freedy, J. R., Hobfoll, S. E., & Ribbe, D. P. (1994). Life events, war and
adjustment: Lessons for the Middle East. Anxiety, Stress and Coping: An
International Journal, 7, 191–203.

Frese, M., & Zapf, D. (1994). Action as a core of work psychology: A
German approach. In H. C. Tirandis, M. D. Dunnette, & L. M. Hough
(Eds.), Handbook of industrial and organizational psychology (pp. 271–
340). Palo Alto, CA: Consulting Psychologists Press.

Frone, M. R. (1999). Work stress and alcohol use. Alcohol Research and
Health, 23, 284–291.

Frone, M. R. (2006). Prevalence and distribution of alcohol use and
impairment in the workplace: Findings from a U.S. national survey.
Journal of Studies on Alcohol, 67, 147–156.

Frone, M. R., Russell, M., & Cooper, M. L. (1993). Relationship of
work-family conflict, gender, and alcohol expectancies to alcohol use/
abuse. Journal of Organizational Behavior, 14, 545–558.

Gist, M. E., & Mitchell, T. R. (1992). Self-efficacy: A theoretical analysis
of its determinants and malleability. Academy of Management Review,
17, 183–211.

Grunberg, L., Moore, S., Anderson-Connolly, R., & Greenberg, E. (1999).
Work stress and self-reported alcohol use: The moderating role of
escapist reasons for drinking. Journal of Occupational Health Psychol-
ogy, 4, 29–36.

Hobfoll, S. E. (1988). The ecology of stress. Washington, DC: Hemisphere.
Hobfoll, S. E. (1989). Conservation of resources: A new attempt at con-

ceptualizing stress. American Psychologist, 44, 513–524.
Hobfoll, S. E. (2002). Social and psychological resources and adaptation.

Review of General Psychology, 6, 307–324.
Hodgins, G. A., Creamer, M., & Bell, R. (2001). Risk factors for post-

trauma reactions in police officers: A longitudinal study. Journal of
Nervous and Mental Disease, 189, 541–547.

Holahan, C. J., Moos, R. H., Holahan, C. K., & Cronkite, R. C. (1999).
Resource loss, resource gain, and depressive symptoms: A 10-year
model. Journal of Personality and Social Psychology, 77, 620–629.

Jackson, B. A., Baker, J. C., Ridgely, M. S., Bartis, J. T., & Linn, H. I.
(2004). Protecting emergency responders: Vol. 3. Safety management in
disaster and terrorism response. Cincinnati, OH: National Institute for
Occupational Safety and Health.

Jacobsen, L. K., Southwick, S. M., & Kosten, T. (2001). Substance abuse
disorders in patients with posttraumatic stress disorder: A review of the
literature. American Journal of Psychiatry, 158, 1184–1190.

Jex, S. M., & Bliese, P. D. (1999). Efficacy beliefs as a moderator of the
effects of work-related stressors: A multilevel study. Journal of Applied
Psychology, 84, 349–361.

Karasek, R., & Theorell, T. (1990). Healthy work: Stress, productivity, and
the reconstruction of working life. New York: Basic Books.

Kessler, R. C., Sonnega, A., Bromet, E. J., Hughes, M., & Nelson, C. B.
(1995). Posttraumatic stress disorder in the National Comorbidity Sur-
vey. Archives of General Psychiatry, 52, 1048–1060.

Klein, K. J., Dansereau, F., & Hall, R. J. (1994). Levels issues in theory
development, data collection, and analysis. Academy of Management
Review, 19(2), 195–229.

Kozlowski, S. W. J., & Klein, K. J. (2000). A multilevel approach to theory
and research in organizations: Contextual, temporal, and emergent pro-
cesses. In K. J. Klein & S.W.J. Kozlowski (Eds.), Multilevel theory,
research, and methods in organizations: Foundations, extensions, and
new directions (pp. 3–90). San Francisco: Jossey-Bass.

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal and coping. New
York: Springer.

Lee, R. T., & Ashforth, B. E. (1996). A meta-analytic examination of the
correlates of the three dimensions of job burnout. Journal of Applied
Psychology, 81, 123–133.

McFarlane, A. C. (1998). Epidemiological evidence about the relationship
between PTSD and alcohol abuse: The nature of the association. Addic-
tive Behaviors, 23, 813–825.

Mikulincer, M., & Nizan, B. (1988). Causal attribution, cognitive interfer-
ence, and the generalization of learned helplessness. Journal of Person-
ality and Social Psychology, 55, 470–478.

Monnier, J., Cameron, R. P., Hobfoll, S. E., & Gribble, J. R. (2002). The
impact of resource loss and critical incidents on psychological function-
ing in fire-emergency workers: A pilot study. International Journal of
Stress Management, 9, 11–29.

Murphy, S. A., Beaton, R. D., Pike, K. C., & Johnson, L. C. (1999).
Occupational stressors, stress responses, and alcohol consumption
among professional firefighters: A prospective, longitudinal analysis.
International Journal of Stress Management, 6, 179–196.

Nadler, A., Maler, S., & Freidman, A. (1984). Effects of helper’s sex,
subject’s androgyny, and self-evaluation on males’ and females’ will-
ingness to seek and receive help. Sex Roles, 10, 327–339.

New York City Fire Department. (2002). McKinsey report: Increasing
FDNY’s preparedness. Retrieved August 23, 2002, from www.nyc.gov/
html/fdny/html/mck_report/toc.html

Nishith, P., Resick, P. A., & Mueser, K. T. (2001). Sleep difficulties and
alcohol use motives in female rape victims with posttraumatic stress
disorder. Journal of Traumatic Stress, 14, 469–479.

Paton, D., & Smith, L. M. (1996). Psychological trauma in critical occu-
pations: Methodological and assessment strategies. In D. Paton & J. M.
Violanti (Eds.), Traumatic stress in critical occupations: Recognition,
consequences and treatment (pp. 15–57). Springfield, IL: Charles C.
Thomas.

Preacher, K. J., & Hayes, A. F. (2004). SPSS and SAS procedures for
estimating indirect effects in simple mediation models. Behaviour Re-
search Methods, Instruments, & Computers, 36, 717–731.

Robbins, L. N., Helzer, J., Cottler, L., & Goldring, E. (1989). NIMH

168 BACHARACH, BAMBERGER, AND DOVEH



Diagnostic Schedule: Version III Revised (DIS-IIIR). St Louis, MO:
Washington University Press.

Rulke, D., & Galaskiewicz, J. (2000). Distribution of knowledge, group
network structure and group performance. Management Science, 46,
612–625.

Schaufeli, W. B., & Bakker, A. B. (2004). Job demands, job resources, and
their relationship with burnout and engagement: A multi-sample study.
Journal of Organizational Behavior, 25, 293–315.

Shils, E., & Janowitz, M. (1948). Cohesion and disintegration in the
Wehrmacht in World War II. Public Opinion Quarterly, 12, 280–315.

Sims, A. C. P., & Sims, D. (1998). The phenomenology of post-traumatic
stress disorder: A symptomatic study of 70 victims of psychological
trauma. Psychopathology, 31, 96–112.

Sonnenstuhl, W. J. (1996). Working sober. Ithaca, NY: Cornell University
Press.

Stewart, S. H., Conrod, P. J., Pihl, R. O., & Dongier, M. (1999). Relations
between posttraumatic stress symptom dimensions and substance depen-
dence in a community-recruited sample of substance abusing women.
Psychology of Addictive Behaviors, 13, 78–88.

Stewart, S. H., Pihl, R. O., Conrod, P. J., & Dongier, M. (1998). Functional
associations among trauma, PTSD and substance-related disorders. Ad-
dictive Behaviors, 23, 797–812.

Todd, M., Armeli, S., Tennen, H., Carney, M. A., Ball, S. A., Kranzler,
H. R., & Affleck, G. (2005). Drinking to cope: A comparison of
questionnaire and electronic diary reports. Journal of Studies on Alcohol,
66, 121–129.

Valecha, G. K., & Ostrom, T. M. (1974). An investigation of age-related
factors in the age–job satisfaction relationship. Journal of Personality
Assessment, 38, 369–376.

Van Derbeken, J. (2005, March 18). Fire dept. sued over alcohol usage:
Firefighters, officers want action to stem “notorious” abuse. San Fran-
cisco Chronicle. Retrieved October 13, 2007 from http://www.sfgate-
.com/cgi-bin/article.cgi?f�/c/a/2005/03/18/BAGR6BR9LU1
.DTL&hw�firefighter&sn�009&sc�749

van Yperen, N., & Snijders, T. (2000). A multilevel analysis of the
demands-control model: Is stress at work determined by factors at the
group level or the individual level? Journal of Occupational Health
Psychology, 5, 182–190.

Villareal, G., & King, C. Y. (2004). Neuroimaging studies reveal brain
changes in posttraumatic stress disorder. Psychiatric Annals, 34, 845–
846.

Volpicelli, J., Balaraman, G., Hahn, J., Wallace, M. A., & Bux, D. (1999).
The role of uncontrollable trauma in the development of PTSD and
alcohol addiction. Alcohol Research and Health, 23, 256–262.

Westman, M., Hobfoll, S. E., Chen, S., Davidson, O. B., & Laski, S.
(2005). Organizational stress through the lens of conservation of re-
sources (COR) theory. Research in Occupational Stress and Well Being,
4, 167–220.

Wright, T. A., & Cropanzano, R. (1998). Emotional exhaustion as a
predictor of job performance and voluntary turnover. Journal of Applied
Psychology, 83, 486–493.

Xu, R. (2003). Measuring explained variation in linear mixed effects
models. Statistics in Medicine, 22, 3527–3541.

Received February 27, 2006
Revision received May 27, 2007

Accepted June 1, 2007 �

169RESOURCES, CRITICAL INCIDENTS, & DRINKING TO COPE


