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Abstract

The US Army typifies the stressful nature of many contemporary work settings as soldiers face a climate of increasing work demands coupled with declining resources. We used Social Identity Theory to propose several hypotheses regarding contextual and cross-level effects of shared stressors on individual outcomes critical to the functioning of military units (readiness, attachment, and well-being). We found both direct effects for unit-level stressors on individual outcomes and moderating effects for unit-level stressors on several personal stressor – outcome relationships. Unit-level stressors were associated with reduced organizational commitment and job satisfaction and higher levels of depression. Interestingly, we also found several unit-level effects, which differed from our expectations from individual-level stress research. We discuss implications for research and military personnel management.
Contextual Effects of Occupational Stressors on Soldiers' Health and Performance

Few researchers or practitioners would dispute the implications of stress on workplace functioning. Stress has been associated with general declines in health (Sutherland & Cooper, 1990), increased use of cigarettes, alcohol, and illegal drugs (Bray, Fairbank, & Marsden, 1999), emotional exhaustion (Tetrick, Slack, DaSilva, & Sinclair, 2000), impaired decision making (Cannon-Bowers & Salas, 1998; Klein, 1996), and a host of other physiological, cognitive, emotional, social, and performance problems (Salas, Driskell, & Hughes, 1996). Furthermore, work-related stress is related to many organizational outcomes including job satisfaction (Spector, 1987), withdrawal (Chen & Spector, 1992), morale (Bartone, Adler, & Vaitkus, 1998), accidents (e.g., Ironson, 1992), performance (Jex, 1998; Spector, Dwyer, & Jex, 1988), and aggression (Chen & Spector, 1992). In fact, some authors estimate the economic costs of stress at around 10% of the US Gross National Product (Ivancevich & Matteson, 1980; Sullivan & Bhagat, 1992). 

Although the operational goals of the US Army differ greatly from most organizations, the Army typifies many organizations in that it faces increasing work demands and decreasing resources. Since the early 1990s, the US Army has reduced its forces by one-third and, prior to the recent terrorist attacks of September 11, 2001, most military observers anticipated further cuts. While the military may no longer be reducing its force size, there has been a transformation of the existing force towards a smaller, more mobile, more flexible, and more rapidly deployable force structure, instead of the Cold-War era force structure of large, permanently deployed units. Force structure transformation, which was well underway prior to September 11, 2001, has continued and even accelerated. The restructuring of the military reflects anticipated readiness needs to respond to threats from “rogue” states and terrorist activity. During this transformation, there has simultaneously been a dramatic increase in operations tempo (OPTEMPO)—even above levels which made it a “military buzz word” in the mid-90s in the first place. Military leaders, policy-makers, and planners have become acutely aware of the new OPTEMPO phenomenon as a result of increased military operations such as the recent operations in Southwest Asia and the Middle East. Given recent OPTEMPO increases and the concomitant force restructuring, it is reasonable to expect adverse effects on employee outcomes not unlike those documented in studies of “lean” manufacturing (e.g., Landesbergis, Cahill, & Schnall, 1999; Parker, 2003). 
Military units consist of well-defined command and control hierarchies, such that larger units (e.g., divisions, brigades) have clear goals and are organized into functionally distinct subunits (e.g., battalions, companies, platoons). Because these subunits have highly functional organizational structures, the soldiers in each subunit should have common experiences, expertise, values, and perspectives for interpreting organizational events. This structural configuration raises the likelihood that military units exert collective effects on their individual members. Thus, consistent with the general organizational literature (cf. Klein & Kozlowski, 2000), there has been a recent upswing of interest among military researchers in the effects of group processes on individual behavior.

Several recent studies have investigated whether organizational processes operate at the individual-level, an aggregate level, or across multiple levels of analysis (Bliese & Britt, 2001; Bliese & Halverson, 1996; Bliese, Ritzer, Thomas, & Jex, 2001; Jex & Thomas, 2003; Van Yperen & Snijders, 2000). With respect to occupational stress, the interest in these effects reflects the assumption that stressors influence health and performance at multiple levels of analysis and across levels of analysis. That is, stress experienced by any particular individual in an intact group not only influences that person’s well-being, but also becomes part of the work context shaping other employees’ well-being. 

Researchers have demonstrated the presence of group-level effects on several organizational phenomena and developed general descriptions of the emergent properties of multi-level constructs (e.g., Klein & Kozlowski, 2000; Raudenbush & Bryk, 2002; Snijders & Bosker, 1999). However, they have been less clear about the specific psychological mechanisms through which group processes impact individuals’ stress-response processes or about which specific unit-level stressors are likely to impact individual outcomes. This suggests the need for a theoretical framework to explain how individual-group interactions influence individual behavior and to predict which stressors are likely to emerge as unit-level phenomena. Therefore, the purpose of this paper is twofold. First, we draw from social psychological literature on group identification processes and prior literature on multiple level analyses to develop a theoretical framework for investigating the multiple level influences of stress on well-being. Second, we report the results of an empirical investigation of multiple level effects of several occupational stressors on soldiers’ health and performance-related outcomes. Throughout this paper, we use the term “unit-level” to refer to organizational characteristics that are represented by aggregated individual data (Ostroff, 1993). These effects can be distinguished from organizational characteristics that cannot be disaggregated, such as group size or group location.  

Military Health and Well-being Outcomes

To understand the consequences of OPTEMPO, military researchers heavily rely on models developed by occupational stress researchers (e.g., Katz & Kahn, 1978). These models often are described as stress-strain-outcome models (e.g., Beehr, 1998; Koeske & Koeske, 1993) in which “environmental demands evoke an appraisal process in which perceived demand exceeds resources and results in undesirable physiological, psychological, behavioral, or social outcomes” (Salas et al., 1996, p. 6). Stressors appraised as threatening result in negative physiological, behavioral, and affective responses, which in turn, influence organizational effectiveness and soldier health. In the present study, we examined three classes of outcomes: soldier readiness, attachment, and well-being. In the following sections, we describe each class of outcomes and identify specific variables included in our investigation.

Readiness

Readiness refers to the capability of an individual soldier or a unit to perform his or her assigned duties. Despite its obvious importance, there is no real consensus on the concept of readiness or on the appropriate operational definition of readiness. Shamir, Brainin, Zakay, and Popper (2000) offer an interesting multi-measure approach focusing on group morale and collective efficacy (Bandura, 1986). They contend that morale reflects the general motivational component of readiness, whereas collective efficacy taps into beliefs about a group’s ability to perform successfully. A second approach focuses on physical readiness. This research typically defines readiness as the general physical capacity of the unit as assessed by physical fitness measures (e.g., Thomas, Adler, & Castro, 2001). Given these distinctions, we included measures of morale, collective efficacy, and physical fitness as indicators of individual readiness.
Attachment

As in the civilian world, strengthening attachment is central to military recruiting and retention efforts. However, a bolstered sense of military attachment also can be viewed as a necessary condition for proper unit functioning. For instance, Bliese et al. (2001) found that attachment was positively linked to leadership effectiveness and negatively linked to interpersonal conflict. Moreover, Thomas (2000) demonstrated that military attachment was associated with soldiers’ increased job satisfaction and organizational citizenship behavior and negatively related to stressors, such as work-family conflict and role overload. These results are consistent with findings from the civilian literature (cf. Leiter, Clark, & Durup, 1994). For this study, we focused on three attachment indicators: affective organizational commitment, job engagement, and turnover intentions.

Well-being 

The general concept of well-being reflects an individual’s overall psychological health. The US Army now assesses soldiers’ psychological well-being prior to, during, and following military deployments (Bartone et al., 1998; Hourani & Yuan, 1999; Rosen, Teitelbaum, & Westhuis, 1993). Along with the Army’s mandated psychological well-being screening program for deployments, an extensive amount of well-being data exists in the form of organizational climate assessments (e.g., Bliese & Halverson, 1996; Thomas, Bliese, & Bullis, 2000). These studies typically find that well-being is negatively related to stressors and positively related to other important outcomes such as performance and retention. In this study, we focused on three well-being related outcomes: depression, affective well-being, and job satisfaction.

A Multiple Level Framework for Stress Research

Our theoretical framework expands upon prior stress literature by distinguishing three mechanisms through which stressors may influence individual health, performance, and well-being outcomes. First, person-level effects refer to cases when individual-level stress outcomes are the result of individual-level stress-response processes. This case describes most existing occupational stress literature. However, the effects of individual-level stressors may manifest themselves at the group-level through two additional processes. Unit-level effects reflect the emergent effects of stressors shared by group members on their individual-level stress outcomes. These effects describe group-level processes that influence individual-level outcomes. Further, cross-level effects refer to cases in which a unit-level stressor intensifies or attenuates the relationship between an individual-level stressor and an individual-level outcome. Thus, cross-level effects operate similarly to other intervening variables in the stress response process – as moderators of the relationship between individual-level stressors and outcomes.

Person-level Effects of Military Stressors

Bliese and Castro (2003) posit that researchers’ choices of stressors should be theoretically congruent with their selection of strains. In particular, they recommend choosing highly specific stressors when examining the consequences of individuals’ exposure to traumatic events (e.g., identifying individuals who are at elevated risk for PTSD). However, for research aimed at increasing soldiers’ general well-being and performance, they suggest focusing on relatively common stressors, such as intra-group conflict and work overload. Because our interest was in relatively general well-being related outcomes, we focused on five stressors identified in prior military research: number of hours worked, workload, schedule predictability, work-family conflict, and interpersonal conflict. The traditional stress-strain-outcome model of occupational stress suggests that, at the individual-level, more work hours, a less predictable schedule, increased work-family conflict, and greater interpersonal conflict should be associated with lower readiness, less well-being, and weaker attachment to the military. 

Hypothesis 1. Individual-level stressors (i.e., more work hours, less predictability, increased quantitative workload, increased work-family conflict and greater interpersonal conflict) are negatively related to readiness, attachment, and well-being.

Unit-level Stress Processes 

The impetus for studying unit-level stress stems from the theoretical underpinnings of the nomothetic approach (Bliese & Halverson, 1996). The nomothetic approach to stress examines how groups appraise and react to their work contexts, which vary on the dimension of stressfulness. Thus, the nomothetic approach facilitates studies of unit-level effects of group stressors on individual stress response processes (Bliese & Jex, 1999). Unit-level stressors may have direct effects on individuals’ experiences of stressors or productivity and well-being outcomes, as well as moderating effects on stress-outcome relationships. Bliese and Jex (2002) offer a “roadmap” guiding researchers to recognize the value of a multilevel perspective for future stress research. They describe emergent or contextual processes as “the ways in which variables and relationships change as one aggregates data” while “top-down processes refer to ways in which higher-level constructs affect lower-level relationships” (p. 266). 

A process is emergent when “it originates in the cognition, affect, behaviors, or other characteristics of individuals, is amplified by their interactions, and manifests as a higher-level collective phenomenon” (Kozlowski & Klein, 2000, p. 55). For instance, in a study of the effects of hours worked on well-being, Bliese and Halverson (1996) concluded that work hours measured at the group-level captures externally imposed workloads while work hours measured at the individual-level may reflect both personal choices about work patterns and external work requirements. In summary, emergent processes refer to cases when aggregated individual-level stressor constructs convey different meaning than their individual-level counterparts. Once the emergent properties of constructs are known, top-down models are used to examine how these unit-level constructs affect individual outcomes. 

In the aggregate, stress perceptions of ones’ coworkers form an important part of the climate of an organization (Bliese & Jex, 1999; Lindell & Brandt, 2000). Climate refers to the distinctive patterns of collective beliefs group members develop through interactions with their physical and social environments (Katz & Kahn, 1978). Dansereau and Alutto (1990) suggest different formulations of climate depending on whether one adopts a person-level or a unit-level definition. They note that researchers may erroneously assume that an effect operates at a particular level of analysis. For example, studies of individual-level stress processes cannot discern effects reflecting interactions between people and the groups with which they associate. Similarly, organizational level studies cannot identify individual-level effects or processes that are unique to subcultures operating at lower levels of analysis. 

Unit-level Stress Effects and Social Identity

The unit-level concept of stress implies that climates permeate entire workplaces and may even affect employees who do not personally feel excessive role demands (Jackson, 1989; Johnson, 1989). Social psychological research on identity formation suggests psychological processes to explain how these effects might occur. Social identity theories (SIT) regard the self-concept as being composed of a personal identity and a social identity. Personal identity refers to a person’s idiosyncratic personal characteristics (physical appearance, personality traits, interests, skills) whereas social identity refers to group memberships that form the social context of one’s self-definition (Ashforth & Mael, 1989). Social identities emerge through social interactions in which expectations conveyed by other group members and situational pressures drive development of the self-concept (Deaux & Major, 1987). These processes are particularly salient to military units as they engage in strong formal and informal socialization processes designed to encourage identification with the unit, including membership rituals, wearing unit insignia or other markers of unit identity such as tattoos, training experiences which develop common skills, and shared living quarters. 

Aron and McLaughlin-Volpe (2001) proposed that by including new identities in their self-concepts, people derive the resources and perspectives of those identities. In effect, people interpret situations as if the resources, perspectives, and identities of their group are their own. Thus, when a person identifies with a group, she or he personally experiences the successes and failures of the group (Ashforth & Mael, 1989). Thus, applied to work stress, SIT suggests that stressful experiences shared by group members should influence not only the group as a whole, but also the stress outcomes of any particular individual in the group. 

Hypothesis 2. Unit-level stressors (i.e., more work hours, less predictability, increased quantitative workload, increased work-family conflict and greater interpersonal conflict) are negatively related to readiness, attachment, and well-being.

Cross-level Interactions

Cross-level interactions involve the effects of a unit-level stressor on the relationship between individual-level stressors and outcomes. SIT implies that stressors experienced by group members create additional resource demands for members, above and beyond the effects of their own individual experiences. For example, the effects of personal work overload on task performance may be exacerbated when members of a team all share high levels of workload. This scenario describes what we call a corresponding cross-level effect – when a unit-level variable moderates the individual-level relationship between the same variable and an outcome of interest. However, shared stressors also may lead to non-corresponding cross-level effects - cases where shared stressors exert effects on other individual-level relationships. For example, an increase in the number of hours worked by a group may intensify the effects of perceived social conflict on well-being outcomes, perhaps by creating additional coping demands for group members. Therefore, we examined the unit-level stressors as moderators of both corresponding and non-corresponding individual-level stressors. We expected the unit-level stressors to intensify (exacerbate) the effects of stress-outcome relationships.

Hypothesis 3a. Unit-level stressors (i.e., more work hours, less predictability, increased quantitative workload, increased work-family conflict and greater interpersonal conflict) moderate (i.e., exacerbate) the relationship between their corresponding individual-level stressors and readiness, attachment, and well-being.

Hypothesis 3b. Unit-level stressors (i.e., more work hours, less predictability, increased quantitative workload, increased work-family conflict and greater interpersonal conflict) moderate (i.e., exacerbate) the relationship between non-corresponding individual-level stressors and readiness, attachment, and well-being.

Method

Participants

The sample consisted of 1,489 United States Army soldiers nested within 154 platoons and/or platoon sized working units (i.e., staff sections) from a large combat training brigade located in the continental US. The participants consented to take part in a unit climate survey developed through a collaborative effort of the Walter Reed Army Institute of Research (WRAIR) and the Center for Army Leadership. Participants signed a consent form agreeing to provide their responses under conditions of anonymity. Nearly all (92%) participants were male, the mean age was 25.4 years, and the distribution of self-identified ethnicity was 51% Caucasian, 18% Hispanic, 16% African-American, 3% Asian, 3% Multi-Racial, and 6% other. Most participants (63%) were junior enlisted (rank E1 - E4), 35% were non-commissioned officers (E5 - E9), and 2% were officers. A total of 161 soldiers did not identify their platoons and could not be used in the multilevel analyses. A MANOVA showed that these soldiers reported stronger morale, were less likely to leave, had greater collective efficacy and experienced less interpersonal conflict than those who provided the platoon identifiers. However, the effects were extremely small (eta2 ranged from .003 to .005). Further, the Box’s M test of homogeneity of variance was not significant showing that the two groups had identical pattern of variances and covariances for our study variables. Therefore, we judged the group differences to be inconsequential to our analyses. 

Measures

Stress measures. We examined five stressors capturing role demands commonly faced by military personnel. The first was the average number of hours worked per day in the past week. Higher scores indicate more hours worked. Second, we used Cammann, Fichman, Jenkins, and Klesh’s (1983) 5-item ( = .73) work overload scale (e.g., “I have so much work to do, I cannot do everything well”) to assess quantitative workload, previously used in military contexts by Jex, Bliese, Buzzell, and Primeau (2001). Participants responded to the items using a 5-point agreement scale (1 = Strongly disagree to 5 = Strongly agree). Third, we assessed predictability (“Not knowing how long your workday will be”) with a single item developed by WRAIR. Participants responded using a 5-point scale with response options ranging from Very low (1) to Very high (5) and a Does not apply option treated as missing data. Fourth, we assessed work-family conflict with Netemeyer, Boles, and McMurrian’s (1996) 4-item ( = .92) Work-Family Conflict Scale (e.g., “The demands of my work interfere with my home and family life”). Participants used the same 5-point agreement scale described above. Finally, we assessed interpersonal conflict with a modified version of Spector and Jex’s (1998) Interpersonal Conflict at Work Scale developed by Bliese et al. (2001). The scale consisted of four items ( = .89, e.g., “How often do people in your unit get into arguments with each other at work?”) scored on a 5-point frequency scale ranging from Never (1) to Very often (5). 

Outcome measures. We used three measures of readiness. First, we measured collective efficacy with a scale developed by WRAIR for this study. The scale consisted of four items ( = .80) rated on a 5-point agreement scale (e.g., “If we went to war tomorrow, I would feel good about going with my unit”). Second, we measured morale with a 5-item scale developed by WRAIR for this study ( = .88). Participants rated the items on a 5-point scale ranging from (1) “Very High” to (5) “Very Low” (e.g., “your personal morale”). Third, we measured physical fitness by asking participants to report their latest physical fitness score as assessed by the Army using the following categories: Did not pass, 180-220, 221-260, and 261-300.
We also assessed three attachment concepts. First, we assessed affective commitment with four items on a 5-point agreement scale ( = .89), which was adapted from Meyer and Allen’s (1995) affective commitment concept to fit the military context (e.g., “The Army has a great deal of personal meaning to me”). Prior research by the Army Research Institute (ARI) established the psychometric properties of this scale in Army populations (Gade, Schumm, & Tiggle, 2003) and demonstrated its usefulness in stress research (Bliese et al., 2001). Second, we measured turnover intentions with a single item developed by WRAIR and the ARI (“Which of the following best describes your current active-duty Army career intentions?”). Participants rated this item on a 6-point scale with options ranging from “Definitely stay until retirement eligible (or longer)” (1) to “Definitely leave upon completion of my current obligation (6).” Third, we measured job engagement with a 6-item scale ( = .81) adapted from Britt’s (1999) Job Involvement Scale to fit the military context (e.g., “I feel responsible for my job performance”). The items used the 5-point agreement scale described previously. 

We used three measures of well-being. We assessed depression using a 7-item ( = .91) scale by Mirowsky (1996). Respondents provided the number of days in the past week they experienced several symptoms (e.g., “Felt sad”). We measured affective well-being with Goldberg’s (1972) 12-item ( = .85) Well-being Scale (e.g., “Been able to concentrate on whatever you’re doing”) to which respondents answered based on the last two weeks. Finally, we assessed job satisfaction with three items on a 5-point agreement scale ( = .87), which was adapted from the Job Diagnostic Survey General Satisfaction Scale (Hackman & Oldham, 1975) to fit the military context (e.g., “I am very satisfied with my job in the Army”). 

Analyses
Missing data issues. Since multilevel analyses require complete datasets, the individual sample size was reduced to 1,209 – 1,245 soldiers because of missing data on one or more of our study variables. In multilevel analyses, standard errors are more related to the number of groups than the size of groups (Bassiri, 1988) and the greatest bias in fixed and random effects occurs with relatively larger numbers of observations per group and a small number of groups (Kim, 1990). Further, the total number of groups is more influential than the number of observations per group both with respect to bias and efficiency of estimates (Mok, 1995). Therefore, in order to obtain a sample with enough power to capture cross-level interaction and random effects (Hox, 1998), we eliminated 62 platoons and/or platoon-sized working groups (i.e., staff sections) for whom we had less than five soldiers. Due to missing data, the final sample included 1,207 – 1,245 soldiers nested within 92 platoons/staff sections ranging in size from 5 to 81 soldiers (92 platoons/staff sections, M = 14.35, SD = 10.08) except for the morale and retention multilevel models (90 platoons/staff sections, M = 14.56, SD = 10.09 for both models).

Normality of the outcomes. Prior to conducting the analyses, we examined the normality statistics and histograms for each of the dependent variables and found skewed distributions for depression, physical fitness, and retention. We attempted to correct for any skewness and kurtosis by transforming the variables using recommendations by Tabachnick and Fidell (2001), however, this did not produce normal distributions and the transformed variables were highly correlated (r > .90) with the original variables. The distorted distributions of these variables ultimately make statistical tests of the unit-level hypotheses associated with these variables more conservative.

Within-group agreement on predictors. It is important to demonstrate agreement among group members before assuming a construct has group-level effects (Bliese, 2000). Since ICC(1) values estimate the reliability of an individual’s ratings, they may be used as within-group agreement measures (Bliese, 2000; Bliese & Halverson, 1996). Estimating null, or fully unconditional, models (models including only the intercept at any level) provides the variance components needed to compute ICC(1) values (Raudenbush & Bryk, 2002; Snijders & Bosker, 1999). The ICC(1) values for the stressors ranged from .05 to .11 and are similar to other research reporting ICC(1) values for climate variables (e.g., Bliese & Halverson, 1996); ICC values ranged from .06 to .17).


Testing intercept variability. We also computed intraclass correlation coefficients (ICC(1) values) to determine whether the effects of the stressors on the readiness, attachment, and well-being concepts are partly due to the unit-level effects. For the outcomes, ICC(1) values indicate the percentage of total variance that can be explained by group membership. ICC(1) values greater than zero also indicate that the nested nature of the data may lead to a violation of standard independence assumptions of traditional regression analyses (Bliese, 2000). ICC(1) values usually range between 0 and .50 with a median of .12, and there are no definitive criteria for acceptable values (Bliese & Halverson, 1996). However, even ICC(1) values as small as .01 may indicate that outcome variance is partly due to group membership (Bliese, 2002; Jex, et al., 2001). The ICC values for our outcome measures ranged from .00 to .08, indicating that 0% to 8% of the outcome variability was at the platoon-level. The ICC values for turnover intentions (.00) and well-being (.00) indicated that it was not appropriate to test multilevel hypotheses for these outcomes. 

We also examined the results for the null, or fully unconditional, models (no level-1 or level-2 predictors) for each outcome variable to determine whether there was significant intercept variation across the 90 - 92 platoons. Allowing the intercepts to vary across the groups permits an assessment of the amount each group mean deviates from the grand mean. Large deviations indicate the presence of between-group differences on the outcome measures. All of the measures except turnover intentions (Chi-square (89) = 86.47, p > .50, ns) and well-being (Chi-square (91) = 92.26, p = .44, ns) met this criterion. All other chi-square estimates (89 and 91 df) ranged from 110.82 to 190.26 and were significant at least the p < .10 level. Based on these findings, we concluded that there was insufficient platoon-level variability to support the inclusion of turnover or well-being in the group-level modeling process.

Random coefficient modeling (RCM). We tested our hypotheses using random coefficient modeling (RCM; Raudenbush & Bryk, 2002; Snijders & Bosker, 1999). Random coefficient modeling allowed us to model within and between-group differences without violating the independence of observations assumption (Bliese, 2000, 2002; Kreft & De Leeuw, 1998; Raudenbush & Bryk, 2002). We used the Hierarchical Linear Modeling (HLM) program (Bryk, Raudenbush, & Congdon, 2000) to estimate the random coefficient models, which allows for the investigation of both within and between-group effects on individual-level dependent variables through a Bayesian estimation process in which two different models are estimated iteratively (Raudenbush & Bryk, 2002). HLM allows for the level-1 coefficients to vary randomly and for level-2 models to be unconditional (Kreft & De Leeuw, 1998).
The random-coefficient regression models (RCRMs) provide tests of Hypothesis 1. We entered all of the individual stressors as level-1 predictors and allowed their slopes to vary across the platoons. The intercept and slope parameters from the level-1 analyses (i.e., within-group analyses) become the dependent variables in equations used for the between-group (level-2) analyses. The random intercept models examine whether group-level stressors are negatively related to individual-level outcomes after controlling for the individual-level stressors, providing a test of Hypotheses 2 (e.g., of unit-level effects). Random slope models provide significant parameter estimates for the level-2 predictors of the level-1 slopes suggesting the presence of person-unit interactions. These level-2 coefficients indicate that the unit-level stressor moderates the relationship between the level-1 stressor and the outcome. These analyses provide a test of Hypotheses 3a and 3b. The equations for all of the models are available from the first author.
Centering the predictors. We grand-mean centered all of the individual and platoon-level variables for the RCM analyses. Grand-mean centering reduces the correlation between the intercept and slope estimates across groups, thus alleviating level-2 estimation problems associated with multicollinearity (Hofmann & Gavin, 1998). Grand-mean centering also facilitates estimation by producing intercept terms that represent the between-group variance in the outcome variable after controlling for the level-1 independent variables (Hofmann & Gavin, 1998). Grand-mean centering the level-2 variables facilitates model estimation as it does in multiple regression models (Bliese, 2002).

Results

Table 1 presents the means, standard deviations, intercorrelations, reliability estimates, and ICC(1) values for all of the study variables. The relationships between the individual stressors and the concepts of readiness, attachment, and well-being were in the anticipated directions. The only exception was the positive relationship between the number of hours worked and physical fitness. Soldiers who worked more hours also reported higher levels of physical fitness. 

Hierarchical Regression Analyses (OLS)


Since the well-being and retention measures are best measured at the individual-level, we conducted a regression analysis to test the individual-level stress relationships for these outcomes (i.e., Hypothesis 1). The results indicated that the set of stressors significantly predicted well-being (R2 = .29, F (5, 1387) = 113.21, p < .01) and turnover intentions (R2 = .09, F (5, 1354) = 25.91, p < .01). Specifically, higher levels of unpredictability, quantitative workload, work-family conflict, and interpersonal conflict were associated with lower well-being (( = -.05 (p < .10), -.23, -.25, and -.19 (p < .01), respectively) while higher levels of unpredictability, work-family conflict, and interpersonal conflict were associated with higher levels of turnover intentions (( = .13 (p <.01), .08 (p < .05), and .16 (p < .01), respectively). Number of hours worked was also related to turnover intentions, however this relationship was in an unexpected direction (( = -.12 (p <.01). These results provide partial support for Hypothesis 1.

Random Coefficient Regression Models (RCRMs) for Individual-level Stressors

We estimated separate RCRMs for each readiness, attachment, and well-being measures to assess the predicted individual-level stressor effects. We allowed the slopes for the level-1 predictors to vary randomly across the platoons. The results for the individual-level analyses indicated that most of the individual stressors were related to the outcomes in the anticipated directions, providing partial support for Hypothesis 1. For readiness (Table 2), interpersonal conflict predicted collective efficacy, morale, and physical fitness (γ = -.31, γ = -.25 (p < .01) and -.06 (p < .05), respectively) while quantitative workload predicted collective efficacy and morale (γ = -.08 (p < .05) and -.21 ( p < .01), respectively). Moreover, work-family conflict predicted morale (γ = -.12, p < .01) and interpersonal conflict also predicted physical fitness (γ = -.06, p < .05). Hours worked also predicted morale (γ = .02, p < .05), however this finding was in an unexpected direction. For the attachment concepts (Table 3), interpersonal conflict predicted both affective commitment and job engagement (γ = -.25 and -.11, p < .01, respectively). Work-family conflict also was negatively related to affective commitment (γ -.08, p < .05) as we expected. For the well-being concepts (Table 4), quantitative workload, work-family conflict, interpersonal conflict, and predictability predicted both job satisfaction (γ = -.14, -.11, -.23, and -.09, p < .01) and depression (γ = .17 (p < .05), .43, .38 (p < .01), and .09, p < .05) as we expected. The number of hours worked also predicted job satisfaction (γ = .03, p < .05), however, this was in an unexpected direction.

We also computed estimates for the proportion of variance explained (R2) by the level-1 predictors in the outcome measures (Snijders & Bosker, 1999). To compute these estimates, we fixed all of the level-1 slopes and compared the variance estimates of these models to the variance estimates provided by the null models. For the readiness concepts, the estimates ranged from 1% to 23%. For the attachment concepts, the estimates were 2% for job engagement and 13% for affective commitment. Finally, for the well-being concepts, the estimates were 16% for job satisfaction and 23% for depression. 


The RCRMs also provide chi-square tests for the estimates of the intercept and slope variances. Significant tests indicate that the variance in the intercepts and/or slopes across platoons differs from zero, which is a necessary condition to test Hypothesis 2, 3a, and 3b (Hofmann, Griffin, & Gavin, 2000). The results for the slopes indicated the presence of significant variance across groups in the slopes for the following significant individual-level stressor-outcome relationships: quantitative workload and morale (τ13 = .04, df = 77, χ2 = 102.32, p < .05), quantitative workload and depression (τ13 = .10, df = 77, χ2 = 100.93, p < .05), (τ = .005, p < .01), quantitative workload and affective commitment (τ13 = .20, df = 77, χ2 = 136.46, p < .01), work-family conflict and affective commitment (τ14 = .17, df = 77, χ2 = 104.70, p < .05),  and interpersonal conflict and job engagement (τ15 = .08, df = 77, χ2 = 99.64, p < .05). Next, we reran the RCRMs and allowed only the slopes with significant variation to randomly vary across the platoons to examine the intercept variance. The results suggested that after the level-1 stressors were entered into the equation it was appropriate to test the hypotheses for contextual effects for all of the remaining outcomes (τ00 ranged from .01 - .06, χ2 estimates (89 - 91 df) ranged from 107.00 to 217.89, significant at least at the .10 level) except for depression (τ00 = .03, df = 91, χ2 = 97.92, p = .29). 

Random Intercept Models

For each outcome variable, we estimated separate random intercept models to test Hypothesis 2. All of the level-1 predictors were entered in the equation to control for their effects on the outcomes; however, only variables with significant random variation in their slopes were allowed to vary across the platoons (all others were fixed). After controlling for the individual-level stressors, we found only one unit-level effect. Unit-level hours worked was related to affective commitment (γ = .08, p < .05), however, this relationship was not in the anticipated direction (Table 3). These results did not support our hypothesis.
To calculate the proportion of variance accounted for in the outcomes for the intercept models, we reran the models with all fixed slopes and compared the within and between group variances to those of the null models (Snijders & Bosker, 1999). We used the harmonic mean to estimate group size (n = 10.50 for all the outcomes except morale, n = 10.00). The effect size estimates ranged from .00 to .23, and it is important to note that these are rough estimates (see Snijders & Bosker, 1999, for further discussion of estimating these effect sizes). The variance parameters suggested the presence of residual variance in the intercept parameters that might be explained by additional group-level effects (τ00 ranged from .01 - .06, (84 - 86 df), χ2 estimates ranged from 103.90 to 206.18, significant at least at the .10 level).

Random Slope Models


We estimated separate random slope models for each outcome to test Hypotheses 3. The results from the random-coefficient regression models suggested that it was only appropriate to model cross-level interactions for some of the stress-outcome relationships. Since the results from the individual-level analyses suggested that most individual-level stressors were related to the outcomes, we decided to enter all of the individual-level stressors in the equation to avoid biases potentially introduced into the cross-level analysis (Raudenbush & Bryk, 2002). We allowed the slopes being tested for cross-level relationships to vary and fixed the other individual-level slopes. Where appropriate, we included the significant level-2 variables from the intercept models in the equations for the cross-level models (i.e., unit work hours for the affective commitment and job engagement models). The results (Tables 2-4) indicated the presence of both corresponding and non-corresponding person-unit interactions, providing partial support for Hypothesis 3a and 3b. 

For the corresponding relationships, unit-level work-family conflict moderated the relationship between the individual-level work-family conflict stressor and affective commitment (γ = -.33, p < .05). We used the following equations to plot the individual-level work-family conflict-affective commitment relationship for high and low work-family conflict groups (see Figure 1; Aiken & West, 1991): High work-family conflict group = (γ00 + γ01(Unit-level work hoursj)*(+1 SD unit work-family) + ((4j(Work-family conflictij) +  γ44(Unit-level Work-family conflictj)*(+1 SD unit work-family); Low work-family conflict group = (γ00 + γ01(Unit-level work hoursj)*(-1 SD unit work-family) + ((4j(Work-family conflictij) +  γ44(Unit-level Work-family conflictj)*(-1 SD unit work-family). The figure supports our hypothesis that unit work-family conflict exacerbates the individual-level work-family conflict – affective commitment relationship. That is, the relationship between the level-1 work-family conflict and affective commitment was stronger (steeper slope) in groups with increased work-family conflict. Soldiers reported lower affective commitment when they perceived a high level of work-family conflict and were members of groups with a high level of work-family conflict. 
We also found one unexpected corresponding effect. Unit-level quantitative workload moderated the individual quantitative workload-morale relationship (γ = .40, p < .01). By plotting the interaction, we found that the relationship between quantitative workload and morale was actually stronger in work groups characterized by less quantitative workload (see Figure 5). This finding suggests that some unit-level stressors may buffer individual-level stress-outcome relationships.
For the non-corresponding relationships, unit-level predictability was related to the quantitative workload-commitment relationship (γ = -.28, p < .05). We plotted the interaction using the same forms of the equations as stated above and found that the relationship between the level-1 quantitative workload and affective commitment is stronger in groups with less predictable work schedules (see Figure 2). That is, soldiers reported lower commitment when they perceived high individual workloads and were members of groups with less predictable work schedules. Additionally, higher interpersonal conflict strengthened the individual-level work-family conflict-commitment relationship (γ = -.30, p < .01; see Figure 3). That is, soldiers also experienced lower levels of commitment when they perceived higher levels of work-family conflict and were members of platoons characterized by a high level of interpersonal conflict. Finally, unit work hours exacerbated the individual-level quantitative workload – depression relationship (γ = .12, p < .05; see Figure 4). Specifically, soldiers reported higher depression levels when they experienced higher levels of quantitative workload and were members of platoons characterized by a high number of work hours. 
The estimated variance parameters suggested that there was no residual variance in the quantitative-depression slope parameter that could be explained by additional group-level measures (τ13 = .10, df = 86, χ2 = 97.28, p = .31, ns). The estimated variance parameters also suggested that there was residual variance in all the other individual-level stressor-outcome slopes modeled that could be explained by other level-2 predictors (τ13-15 = .01 - .05, df = 84 - 86, χ2  estimates ranged from 107.16 to 128.24, at least p < .10). 
The proportion of variance accounted for by the unit-level stressors in the cross-level models was calculated with a formula for estimating the reduction in slope variance with the addition of unit-level predictor terms to the individual-level slopes (Bliese, 2002). We compared the residual slope variance (variance of the within-group residuals) with no predictors (unconditional models) to the residual variance with unit-level stressor predictors. We estimated unconditional models by fixing all individual-level slopes and including any significant unit-level predictors of the intercepts, which were free to vary (i.e., hours worked for the commitment and job engagement outcomes). We used the following formula to estimate the variance explained by the unit-level stressors: variance explained = 1 – (variance with predictor/variance without predictor). The proportion of variance “explained” by all the unit-level stressors in the cross-level models ranged from 2% - 6%. It is important to note that these are rough estimates for effect sizes (see Snijders & Bosker, 1999, for further discussion of estimating effect sizes in multilevel analyses).

Effects at a More Liberal Significance Level
Due to power considerations, some organizational researchers using RCRMs report findings using a more liberal significance level (i.e., p < .10; e.g., Bliese & Britt, 2001). Therefore, Tables 2 – 4 note one contextual effect that is in the hypothesized direction and several effects in the opposite direction. At the individual-level we found that work hours was related positively to physical fitness (γ = .02, p < .10; see Table 2). At the unit-level, we found two additional contextual effects. First, unit work hours was positively related to job engagement after controlling for the individual-level stressors, which is in an unexpected direction (γ = .04, p < .10; see Table 3). Second, as expected, unit interpersonal conflict was related negatively to job satisfaction (γ = -.17, p = .10; see Table 4). Additionally, we found the following cross-level interactions that were in the opposite direction to our expectations: individual-level quantitative workload x unit-level work hours predicting morale (γ = -.05, p < .10; see Table 2); individual-level quantitative workload x unit-level work-family conflict predicting affective commitment (γ = .36, p < .10; see Table 3); and individual-level work-family conflict x unit-level work hours predicting affective commitment (γ = .06, p < .10; see Table 3). Plots of all of these interactions (not shown) indicated that members of the low stress groups had lower mean values (intercepts) and steeper slopes than members of the high stress groups. These results suggest that these unit-level stressors had attenuating effects on soldiers’ personal stressor-outcome relationships.
Discussion

Using SIT as a theoretical framework, we proposed that shared stressful experiences among group members influence individual soldiers’ well-being, attachment, and readiness. We also described how unit-level stressors may influence the relationship between individual-level stressors and these outcomes. Our empirical research provided some evidence of both unit-level and cross-level effects of a set of stressors on outcome measures of interest to the military. These effects included both shared stress effects on individual outcomes and corresponding and non-corresponding cross-level effects of shared stressors on individual-level stress-outcome relationships. Interestingly, some of these effects were in the opposite direction to our expectations (we address this in more detail below). Finally, consistent with previous military (Bliese & Castro, 2003) and non-military (Cooper, 1998) stress literature, we found several individual-level stress-outcome relationships. These individual-level findings largely replicate existing literature so we restrict most of our discussion to issues associated with the multi-level effects which represent the primary contribution of our study.

The first set of shared stress hypotheses concerned the effects of unit-level stressors on individual outcomes. We found little evidence for these effects. In fact, the only unit-level effect finding that matched our initial expectations was a marginally significant (p = .10) effect of unit-level interpersonal conflict on job satisfaction. However, we found two other unit-level effects in the opposite direction to our initial expectations. Specifically, soldiers in units reporting higher collective work hours also reported higher levels of affective commitment and, using the more liberal .10 significance criterion, were more engaged in their jobs. Hours worked may have a different meaning for soldiers than employees in traditional work settings. Although working more hours may be demanding, it also provides more opportunities for group members to be involved with unit members. For example, military units often work more during intense training (which may better prepare them to cope with stressors) or during demanding events such as combat, during which the shared demands become a socialization experience that promotes group identification. In this context, spending more time at work together may have a galvanizing effect on individual soldiers that promotes greater attachment to the unit and encourages greater job engagement. 

The second set of shared stress hypotheses concerned cross-level effects of unit-level stressors on the relationship between individual-level stressors and outcomes. Consistent with our SIT-based predictions, we found some evidence for both corresponding and non-corresponding effects for several of the stressors. Given the number of effects we investigated, one might expect to obtain a certain number of these effects by chance. However, it is important to note a couple of issues that make our research fairly conservative tests of these effects. First, the shared stressors are aggregated stress perceptions and as such, are distinct from the soldiers’ individual perceptions, ruling out some methodological biases as alternate explanations for the findings (e.g., mono-method biases). Second, the effects were not evenly distributed across the outcomes. Several of the cross-level effects were associated with affective commitment and many of the findings were associated with three specific stressors – work-family conflict, quantitative workload, and hours worked. This suggests that future research would benefit by focusing on this smaller set of variables for further theoretical developments. For example, it may be the case that shared stressors exert stronger effects on variables reflecting unit-focused outcomes such as organizational commitment rather than individual outcomes such as well being. Finally, as noted in the method section, the distorted distributions for some variables led to conservative tests of some of our models.

We also found one cross-level effect that was not in the anticipated direction and, using the more liberal .10 significance criterion, three additional unanticipated cross-level interactions. These findings imply that some individual stressors have less intense effects in groups characterized by higher levels of shared stress. Certainly, these may be spurious effects. However, these effects also can also be explained by considering how the group context may act as a potential coping resource (cf. Lansisalmi, Peiro, & Kivimaki, 2000). For instance, members of platoons characterized by high levels of quantitative workload may interpret this workload as normative. In that context, shared stressors may promote a sense of esprit de corps and provide another source of psychological support to individual soldiers. Shared stressors also may exert an attenuating effect on individual stressors, such that some stressors may become less salient in more stressful contexts. 

Directions for Future Research

To date, relatively few studies have examined the effects of different types of stressors across multiple levels of analysis (e.g., Bliese & Halverson, 1996; Lansisalmi et al., 2000; Van Yperen & Snijders, 2000). In this context, our findings illustrate the potential value of combined unit and individual approaches to examining the consequences of occupational stress on individual outcomes. Some unit-level stressors appear to moderate stress-outcome relations. That is, unit-level stress might not affect individual outcomes per se, however, when coupled with individual stress, unit-level stressors may be detrimental or beneficial. The fact that some effects were in unexpected directions raises some intriguing possibilities for future stress research. For example, research could investigate whether groups employ collective coping responses to stressors. Similarly, researchers could investigate whether personality traits moderate peoples’ reactions to shared stressors.

Our findings may also contribute to recent work examining stress-buffers operating at multiple levels of analysis. For instance, Bliese and Britt (2001) demonstrated that individuals who were members of groups characterized by higher levels of social support were less affected by the stress. Our findings raise another possibility, that some unit-level stressors attenuate the effects of individual stressors on soldiers’ outcomes. Research could investigate whether group characteristics affect the impact of unit-level stressors on outcomes. For instance, certain group-level stressors may exert stronger effects in non-cohesive groups. Cohesive work groups usually have more social support, which may buffer the effects of shared stressors (Lansisalmi et al., 2000). That is, group level stressors may exert much stronger effects in non-cohesive work groups because those groups may lack effective shared coping strategies. 

Methodological Issues and Limitations

We would like to briefly note a few methodological issues and limitations. First, the proportion of variance accounted for by the predictors should be interpreted with some caution. These estimates are partially determined by the way in which the models were specified and may be influenced by the varying sample sizes for the different platoons (Bliese, 2002; Snijders & Bosker, 1999). Second, the unexpected directions between some of the stressors and outcomes deserve further examination. We discussed some of the substantive interpretations of these findings above, but our findings also could be attributed to statistical or methodological artifacts. Third, the anticipated findings may reflect the military nature of sample and our findings may not generalize to a civilian population. For example, military units have stronger formal and informal socialization processes than most organizations, making them among the most likely organizations to have shared stress effects. Other good candidates for shared stress effects might include sports teams, theatre groups, and project teams. Fourth, the self-report measures used in the study are subjective reports of stress. Examining stressor-outcome relationships using objective measures of physiological stress and independently obtained outcomes, such as performance data, could certainly strengthen future research. Finally, the cross-sectional nature of the data raises concerns about the causal relationship between the variables. As in many areas of stress research, longitudinal studies using multiple data sources would be valuable contributions to the literature. 

Practical Issues

Both military and civilian researchers have demonstrated the serious effects of stress on employees’ health and well-being (e.g., Bliese & Castro, 2003; Cooper, 1998). The present paper contributes to this work by demonstrating several ways occupational stress can influence on outcomes important to organizations. Leaders should try to make sense of this complexity by assessing different types of stressors that may affect their employees’ work attitudes and behavior. For instance, shared stressors may encourage employees to believe that certain undesirable work situations are the norm. As one example, noncompliance with safety regulations may reflect both unit-level stress and shared norms about the relative value of safety compliance. This may be especially evident in contemporary military contexts where friendly fire and accident causality rates are an important concern. 

Understanding group level influences on organizational stress is particularly important given that group-level interventions may be more effective than individual-level interventions at reducing stress. Unfortunately, few studies have focused on reducing the negative effects of work stress by changing elements of the work situation (Ganster & Murphy, 2000). At least some research suggests that efforts to address group-level influences on stress may lead to promising outcomes. For example, reducing the workload requirements for a group may be more efficient than attempting to teach individual group members how to cope with the heavy workload (Bliese & Halverson, 1996). Moreover, work by Lansisalmi et al. (2000) suggests that stress experiences and coping strategies may have collective qualities such that interventions targeted toward large groups of individuals may have the maximum impact at reducing the negative consequences of occupational stress. 

Finally, it is important to note that many individual-level stress interventions, such as stress management programs, are provided to all employees from a particular work unit at the same time and as an intact group. Such interventions, while aimed at changing individual behavior, may exert unit-level effects on employees in addition to, or instead of, their individual-level effects. As researchers begin to better understand the multi-level effects of stress, practitioners may be better able to capitalize on some of these effects to maximize the impact of their interventions. 
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Table 1

Means, Standard Deviations, Internal Consistency Estimates, ICCs, and Intercorrelations Among Study Variables

	Scale
	Mean
	SD
	  1
	      2
	    3
	   4
	  5
	  6
	 7
	 8
	9
	10
	   11
	   12
	    13
	  14
	

	Readiness
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Physical fitness
	3.31
	 .77
	 (--)
	[.04]
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Morale
	3.24
	 .89
	   .19
	(.88)
	[.02]
	
	
	
	
	
	
	
	
	
	
	
	

	3. Collective  

    efficacy
	3.17
	 .88
	   .04
	.42
	(.80)
	[.08]
	
	
	
	
	
	
	
	
	
	
	

	Attachment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Affective 

    commitment
	2.88
	   1.00
	   .13
	.49
	.37
	 (.89)
	[.02]
	
	
	
	
	
	
	
	
	
	

	5. Turnover 
    intentions
	3.95
	1.76
	  -.12
	 -.35
	-.12
	 -.54
	(.88)
	[.00]
	
	
	
	
	
	
	
	
	

	6. Job engagement
	3.87
	 .70
	     .11
	.36
	.23
	.46
	 -.31
	(.81)
	 [.03]
	
	
	
	
	
	
	
	

	Well-being
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7. Depression
	1.76
	1.75
	 -.12
	 -.53
	-.21
	-.30
	.23
	-.21
	 (.91)
	 [.02]
	
	
	
	
	
	
	

	8. Global well-
     being
	2.99
	 .52
	    .13
	.60
	 .30
	 .36
	 -.25
	 .31
	-.69
	 ( (.85)
	[.00]
	
	
	
	
	
	

	9. Job satisfaction
	3.12
	1.07
	    .08
	  .49
	 .36
	 .51
	 -.38
	 .43
	-.31
	 .38
	  (.87)
	[.04]
	
	
	
	
	

	Individual stressors
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10. Hours worked
	 5.43
	3.13
	   .06
	 -.08
	-.08
	-.04
	 -.04
	-.01
	   .12
	 -.11
	-.05
	 (--)
	[.11]
	
	
	
	

	11. Quantitative 

       workload
	 3.05
	 .88
	   -.06
	 -.38
	-.18
	-.23
	.16
	-.074
	.33
	-.43
	-.26
	.18
	(.73)
	 [.06]
	
	
	

	12. Predictability
	 2.97
	1.31
	  -.02
	 -.30
	-.17
	-.22
	.21
	-.07
	.32
	-.34
	-.29
	.19
	 .40
	 (--)
	 [.09]
	
	

	13.  Work-family 

       conflict
	 2.99
	1.11
	  -.05
	 -.38
	-.18
	-.25
	.20
	-.07
	.42
	-.46
	-.28
	.19
	 .55
	 .55
	 (.92)
	[.05]
	

	14.  Interpersonal 

       conflict
	 2.97
	 .92
	  -.073
	  -.37
	-.36
	-.31
	.22
	-.15
	.33
	-.35
	-.30
	.16
	 .28
	 .34
	  .31
	 (.89)
	[[.09]


Notes. Coefficient alpha internal consistencies are located on the diagonal in parentheses. ICCs = Intraclass Correlation Coefficients are located on the diagonal in brackets. Pairwise N = 1,386 to 1,489; correlations greater than |.05| significant at p < .05; correlations greater than |.072| significant at p < .01.  

Table 2

Predicting Readiness Concepts from Individual and Unit-Level Stressors

	
	DV = Collective Efficacy
	DV = Morale
	DV = Physical fitness

	Predictors


	γ
	SE
	t-ratio
	R2
	γ
	SE
	t-ratio
	R2
	γ
	SE
	t-ratio
	R2

	Individual stressors
	
	
	
	.13
	
	
	
	.23
	
	
	
	.01

	Hours worked
	.00
	.01
	   -.12
	
	 .02*
	.01
	  2.25
	
	  .02†     
	.01
	 1.93
	

	Predictability
	.00
	.02
	    .02
	
	-.03
	.02
	-1.20
	
	 .01
	.02
	   .35
	

	Quantitative workload
	-.08*
	.04
	  -2.30
	
	-.21**
	.04
	-5.30
	
	-.04
	.03
	-1.21
	

	Work-family conflict
	     -.04
	.03
	  -1.18
	
	-.12**
	.03
	-4.01
	
	 .00
	.03
	 -.06
	

	Interpersonal conflict
	  -.31**
	.03
	-10.94
	
	-.25**
	.03
	-7.56
	
	  -.06*
	.03
	 -1.94
	

	Intercept: Unit stressors
	
	
	
	.15
	
	
	
	.23
	
	
	
	.00

	Hours worked 
	.00
	.03
	   -.05
	
	  .01
	.03
	   .41
	
	 .02
	.03
	   .76
	

	Predictability
	      -.04
	.11
	   -.37
	
	  .00
	.08
	 -.03
	
	-.05
	.08
	 -.57
	

	Quantitative workload
	.18
	.16
	  1.12
	
	  .17
	.12
	 1.46
	
	-.06
	.12
	  -.51
	

	Work-family conflict
	.08
	.16
	    .52
	
	  .01
	.12
	   .11
	
	  .21
	.13
	 1.63
	

	Interpersonal conflict
	.02
	.11
	    .15
	
	-.12
	.08
	 -1.50
	
	-.11
	.09
	 -1.24
	

	Slope: Unit Stressors
	
	
	
	
	
	
	
	.02
	
	
	
	

	Quantitative workload (person) x
	
	
	
	
	-.20**
	.03
	-5.76
	
	
	
	
	

	    Hours worked (unit)
	
	
	
	
	-.05†
	.03
	-1.88
	
	
	
	
	

	    Predictability (unit)
	
	
	
	
	-.13
	.09
	-1.56
	
	
	
	
	

	    Quantitative workload (unit)
	
	
	
	
	 .40**
	.13
	 3.12
	
	
	
	
	

	    Work-family conflict (unit)
	
	
	
	
	 .04
	.14
	   .31
	
	
	
	
	

	    Interpersonal conflict (unit)
	
	
	
	
	-.01
	.09
	 -.06
	
	
	
	
	


Notes. Only the significant level-2 predictors for the intercepts were included in the slope models. Individual-level R2 = the proportion of variance in the DVs accounted for by the level-1 predictors (within-group variance; compared to the null model; all slopes fixed); Intercept models R2 = proportion of variance explained for predicting a group mean (between-group variance; compared to the null model, all level-1 slopes fixed; estimated using the harmonic mean for the group size (collective efficacy and physical fitness, n  = 10.50, morale, n = 10.00); Slope model R2 = proportion of slope variance accounted for in the DV by the level-2 predictors (compared to a model with no contextual effects and fixed slopes); †p < .10, *p < .05, **p < .01.  

Table 3
Predicting Attachment and Well-being Concepts from Individual and Unit-Level Stressors

	
	DV = Affective Commitment
	DV = Job Engagement

	Predictors


	γ
	SE
	t-ratio
	R2
	γ
	SE
	t-ratio
	R2

	Individual stressors
	
	
	
	.13
	
	
	
	.02

	Hours worked
	   .02†
	.01
	 1.72
	
	  .00
	.01
	   .23
	

	Predictability
	-.04
	.03
	-1.57
	
	  .00
	.02
	  -.24
	

	Quantitative workload
	-.07
	.05
	-1.60
	
	 -.01
	.03
	  -.37
	

	Work-family conflict
	  -.08*
	.04
	-2.30
	
	  .01
	.03
	   .43
	

	Interpersonal conflict
	    -.25**
	.03
	-7.35
	
	 -.11**
	.03
	-4.14
	

	Intercept: Unit stressors
	
	
	
	.14
	
	
	
	.02

	Hours worked
	  .08*
	.03
	 2.55
	
	  .04†
	.02
	  1.90
	

	Predictability
	.07
	.09
	   .77
	
	 -.10
	.07
	-1.37
	

	Quantitative workload
	.01
	.14
	   .07
	
	  .11
	.12
	   .88
	

	Work-family conflict
	.01
	.15
	   .10
	
	  .01
	.11
	   .06
	

	Interpersonal conflict
	      -.06
	.10
	 -.58
	
	 -.02
	.08
	 -.26
	

	Slope: Unit Stressors
	
	
	
	.06
	
	
	
	 .01

	Quantitative workload (person) x 
	     -.12*
	.05
	-2.60
	.03
	
	
	
	

	    Hours worked (unit)
	     -.03
	.04
	  -.82
	
	
	
	
	

	    Predictability (unit)
	     -.28*
	.13
	-2.10
	
	
	
	
	

	    Quantitative workload (unit)
	      .06
	.19
	   .34
	
	
	
	
	

	    Work-family conflict (unit)
	      .36†
	.21
	 1.72
	
	
	
	
	

	    Interpersonal conflict (unit)
	      .14
	.14
	1.04
	
	
	
	
	

	Work-family conflict (person) x
	    -.08*
	.04
	    -2.32
	.03
	
	
	
	

	     Hours worked (unit)
	      .06†
	.03
	 1.91
	
	
	
	
	

	     Predictability (unit)
	      .14
	.09
	 1.51
	
	
	
	
	

	     Quantitative workload (unit)
	       .21
	.14
	 1.44
	
	
	
	
	

	     Work-family conflict (unit)
	     -.33*
	.15
	-2.14
	
	
	
	
	

	     Interpersonal conflict (unit)
	 -.30**
	.10
	-3.17
	
	
	
	
	

	Interpersonal conflict (person) x
	
	
	
	
	-.11**
	.03
	-4.02
	

	     Hours worked (unit)
	
	
	
	
	 .00
	.02
	  -.05
	

	     Quantitative workload (unit)
	
	
	
	
	-.03
	.11
	  -.31
	

	     Predictability (unit)
	
	
	
	
	 .01
	.07
	   .17
	

	     Work-family conflict (unit)
	
	
	
	
	-.01
	.11
	  -.12
	

	     Interpersonal conflict (unit)
	
	
	
	
	-.02
	.08
	  -.21
	


Notes. Only the significant level-2 predictors for the intercepts were included in the slope models. Individual-level R2 = the proportion of variance in the DVs accounted for by the level-1 predictors (within-group variance; compared to the null model; all slopes fixed); Intercept models R2 = proportion of variance explained for predicting a group mean (between-group variance; compared to the null model, all level-1 slopes fixed; estimated using the harmonic mean for the group size ( n  = 10.50); Slope models R2 = proportion of slope variance accounted for in the DVs by the level-2 predictors (compared to models with significant contextual effects and fixed slopes); †p < .10, *p < .05, **p < .01.  
Table 4
Predicting Attachment and Well-being Concepts from Individual and Unit-Level Stressors

	
	DV = Depression
	DV = Job Satisfaction

	Predictors


	γ
	SE
	t-ratio
	R2
	γ
	SE
	t-ratio
	R2

	Individual stressors
	
	
	
	.23
	
	
	
	.16

	Hours worked
	 -.01
	.02
	 -.63
	
	  .03*
	.01
	 2.60
	

	Predictability
	    .09*
	.05
	2.07
	
	-.09**
	.03
	-3.56
	

	Quantitative workload
	    .17*
	.07
	2.31
	
	-.14**
	.04
	-3.24
	

	Work-family conflict
	      .43**
	.06
	6.80
	
	-.11**
	.04
	-2.77
	

	Interpersonal conflict
	      .38**
	.07
	5.78
	
	-.23**
	.04
	-6.00
	

	Intercept: Unit stressors
	
	
	
	
	
	
	
	.14

	Hours worked
	
	
	
	
	  .03
	.03
	 1.00
	

	Predictability
	
	
	
	
	-.02
	.10
	  -.22
	

	Quantitative workload
	
	
	
	
	 .24
	.15
	 1.56
	

	Work-family conflict
	
	
	
	
	-.17
	.16
	-1.11
	

	Interpersonal conflict
	
	
	
	
	-.17†
	.11
	-1.64
	

	Slope: Unit Stressors
	
	
	
	.02
	
	
	
	

	Quantitative workload (person) x 
	     .17**
	.06
	2.70
	
	
	
	
	

	     Hours worked (unit)
	   .12*
	.05
	2.40
	
	
	
	
	

	     Predictability (unit)
	 .07
	.16
	  .45
	
	
	
	
	

	     Quantitative workload (unit)
	-.07
	.24
	-.28
	
	
	
	
	

	     Work-family conflict (unit)
	 -.21
	.25
	-.84
	
	
	
	
	

	     Interpersonal conflict (unit)
	.25
	.17
	1.53
	
	
	
	
	


Notes. Only the significant level-2 predictors for the intercepts were included in the slope models. Individual-level R2 = the proportion of variance in the DVs accounted for by the level-1 predictors (within-group variance; compared to the null model; all slopes fixed); Intercept model R2 = proportion of variance explained for predicting a group mean (between-group variance; compared to the null model, all level-1 slopes fixed; estimated using the harmonic mean for the group size ( n  = 10.50); Slope model R2 = proportion of slope variance accounted for in the DV by the level-2 predictors (compared to a model with no contextual effects and fixed slopes); 

†p = .10, *p < .05, **p < .01.  

Figure Captions

Figure 1. Plot of interaction between individual and unit-level work-family conflict predicting affective commitment.

Figure 2. Plot of interaction between individual-level quantitative workload and unit-level predictability predicting affective commitment.
Figure 3. Plot of interaction between individual-level work-family conflict and unit-level interpersonal conflict predicting affective commitment.

Figure 4. Plot of interaction between individual-level quantitative workload and unit-level number of hours worked predicting depression.

Figure 5. Plot of interaction between individual-level quantitative workload and unit-level quantitative workload predicting morale.
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