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Abstract

Objectives—Given that the association between work stress and negative affect can exacerbate 

negative health and workplace outcomes, it is important to identify the protective and risk factors 

that moderate this association. Socioemotional aging and cognitive abilities might influence how 

people utilize emotion regulation skills and engage in practical problem solving to manage their 

work stress. The aim of this study is to examine whether age and cognitive abilities independently 

and interactively moderate the association between work-related stress and negative affect.

Method—A diverse working adult sample (N=139, age 25–65, 69% of females) completed a 

cross-sectional survey that assessed chronic work stress, negative affect, and fluid and crystallized 

cognitive abilities.

Results—Results from regression analyses suggested that both fluid and crystallized cognitive 

abilities, but not age, moderated the association between work stress and negative affect. Further, 

we found that crystallized cognition had a stronger attenuating effect on the work stress—negative 

affect association for older compared to younger workers. The moderating effect of fluid cognition 

was invariant across age.

Conclusion—Our findings demonstrate that cognitive abilities are an important personal 

resource that might protect individuals against the negative impacts of work stress and negative 

affect. Although the role that fluid cognition plays in work stress—negative affect association is 

comparably important for both younger and older workers, crystallized cognition might play a 

more valuable role for older than younger workers.
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Introduction

Prolonged occupational stress can negatively impact workers’ mood, resulting in 

deteriorated mental and physical health, work motivation, and workplace performance 

(Motowidlo, Packard, & Manning, 1986; Stansfeld & Candy, 2006; Wilhelm, Kovess, Rios-

Seidel, & Finch, 2004). Conversely, negative mood can exacerbate the effects of chronic 

stress on health consequences (Cohen, Kessler, & Gordon, 1997) as well as work outcomes 

(Cropanzano, James, & Konovsky, 1993). Given the association between work stress and 

negative affect (NA) and its implications for health and work-related outcomes, it is 

important to examine the protective and risk factors that moderate this relationship. 

Moreover, as adults are working into older ages than ever before (Kulik, Ryan, Harper, & 

George, 2014; Toossi, 2012), identifying risk and protective factors is especially important 

for protecting older workers’ health and promoting workplace productivity in an older 

workforce. Most studies that have investigated the protective factors against the work stress, 

however, have focused on personal resources conveyed by demographic and psychosocial 

factors such as gender, self-esteem, sense of control, and social support (Folkman, 1984; 

Lazarus & Folkman, 1984; Martocchio & O’Leary, 1989; Torkelson & Muhonen, 2004; 

Viswesvaran, Sanchez, & Fisher, 1999), without addressing whether those associations differ 

between older and younger workers. This is problematic because available resources (e.g., 

increase in expertise) or limitations (e.g., decrease in cognitive or physical function) for 

older workers to deal with workplace stress might be different from younger workers. Little 

is known, however, about whether aging and age-related changes in personal resources 

attenuate or enhance the association between work-related stress and NA (e.g., Kanfer & 

Ackerman, 2004).

In the workplace context, cognitive abilities may be a particularly important personal 

resource to manage work stress by supporting practical problem solving and utilization of 

socioemotional cues for social inference that may be accumulated in social and cultural 

system (Hess, Osowski, & Leclerc, 2005). Because some cognitive functioning starts to 

exhibit age-related changes in one’s 20s or 30s (Horn & Cattell, 1967; Nisbett et al., 2012; 

Salthouse, 2009), understanding the role that cognitive abilities play in moderating the 

association between work stress and NA across adulthood is of theoretical as well as 

practical interest. The overall aim of the current study is to examine whether and to what 

extent aging and cognitive abilities independently and interactively moderate the association 

between work stress and NA.

Theories of emotional aging, such as Socioemotional Selectivity Theory (SST; Carstensen, 

Isaacowitz, & Charles, 1999) and the Strength and Vulnerability Integration (SAVI) theory 

(Charles, 2010), both posit that age-related changes in motivation and coping skills allow 

older adults to experience preserved and perhaps enhanced affective well-being (e.g., low 

levels of negative emotion) compared to younger adults. Specifically, there seems to be a 

consistent pattern of an age-related decrease in NA from young adulthood until the mid-60s 

(Charles, 2010; Charles, Reynolds, & Gatz, 2001; Mroczek & Kolarz, 1998). SST postulates 

that this decrease in NA results from a shift in future time perspective as aging adults’ 

perception of time left to live grows shorter. The narrowing of future time perspective 

encourages prioritization of emotionally meaningful goals, rather than goals related to 
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information and knowledge acquisition, which presumably increases motivation to regulate 

emotions, minimize stress, and maintain high levels of affective well-being among older 

adults (Carstensen, Isaacowitz, & Charles, 1999). Moreover, aging affords the opportunity 

for individuals to accumulate knowledge on the usage of cognitive and behavioral skills to 

regulate emotions (Charles, 2010), which may enable older workers to more effectively 

manage the negative effects of stress at work than their younger counterparts. This leads to 

our first hypothesis, that the relation between higher levels of work stress and higher levels 

of NA will be weaker in older compared to younger workers.

There may, however, be individual differences in cognitive resources that influence whether 

people, regardless of their age, are able to effectively leverage their emotion regulation and 

coping skills to deal with stress (Rickenbach, Condeelis, & Haley, 2015; Stawski, Almeida, 

Lachman, Tun, & Rosnick, 2010; Stawski, Mogle, & Sliwinski, 2013). To explore this issue, 

we drew upon Horn’s distinction between fluid and crystallized abilities (Horn, 1968). Fluid 

cognitive abilities (Gf) indicates the ability to reason and solve novel problems (independent 

of past knowledge), and crystallized cognitive abilities (Gc) refer to the capacity of 

individuals to use learned knowledge and experience (Blair, 2006; Cattell, 1963; Horn & 

Cattell, 1966; Nisbett et al., 2012). Both types of cognitive abilities may moderate the 

relation between work stress and NA in different ways. First, high levels of Gf may reflect 

an individual’s ability to cope with, adapt to, and resolve novel or unexpected stressful 

situations. Second, high levels of Gc may reflect an individual’s capacity to cope with and 

resolve stressful situations that are amenable to pragmatic solutions that depend upon 

previously acquired repertoires of knowledge and skills (Blair, 2006; Sternberg, 1985).

Only a few empirical studies, however, have examined the role of cognitive abilities in 

moderating the association between stress and affect. Rickenbach and colleagues (2015) 

examined whether the daily association between general life stress and NA shows different 

pattern in terms of cognitive status among older adults. They found that days with greater 

numbers and severity of stressors were associated with enhanced NA only for people with 

mild cognitive impairment. For cognitively healthy older adults, however, there was no 

significant association between daily stress and NA, suggesting that cognitive ability might 

act as a protective factor for older adults in dealing with daily stress. A few other studies 

have examined whether individual differences in cognitive abilities moderate the association 

between daily stress and NA. Stawski and colleagues (Stawski et al., 2010, 2013) used daily 

diary methods to examine how cognitive abilities moderate the association between affect 

and different types of stressors such as interpersonal, network, and work- or home-overload 

stressors. They found significant moderating effects of Gf for interpersonal and network 

stressors (Stawski et al., 2010, 2013), but not for work-related stress (Stawski et al., 2010). 

Because Gf did not moderate the association between daily work stress and NA, Stawski and 

colleagues suggested that work stress, which may be more repetitive and predictable than 

other types of stress, might benefit more from Gc than Gf. The role that crystallized 

cognition might play in the association between work-related stress and affect, however, has 

not yet been examined. Given the potential importance of accumulated experiences and 

knowledge in dealing with work stress, the next step is to examine whether crystallized 

cognition, as well as fluid cognition, moderates the association between work stress and 
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affect. Thus, our second hypothesis is that the relation between works stress and NA should 

be weaker among people with higher fluid and/or crystallized cognitive abilities.

Fluid and crystallized cognitive abilities, however, show different patterns of age-related 

changes across adulthood (Park, 2000; Salthouse, 2004; Schaie, 2012). Fluid cognitive 

abilities reach their maximum in early adulthood (i.e., early 20s) and show normative age-

related decline thereafter. On the other hand, crystallized cognitive abilities are stable or 

increasing until at least age 60 (Blair, 2006, 2010; Cattell, 1963; Horn & Cattell, 1966, 1967; 

Nisbett et al., 2012; Salthouse, 2009). If cognitive abilities moderate the association between 

work stress and NA, age-related differences in these abilities might be a potential 

vulnerability that could compromise the coping skills to deal with work stress (Charles & 

Luong, 2013; Kanfer & Ackerman, 2004; Park, 1994). This line of reasoning leads to our 

third hypothesis, that individual differences in cognitive abilities will be a more important 

moderator of the work stress—NA relation for older than younger workers.

To summarize, the goal of our current study is to examine the moderating effects of age and 

cognitive abilities as well as the interactive effects between age and cognition on the 

association between work stress and NA by testing three hypotheses. First, following SAVI, 

we predict that older workers will exhibit a weaker association between work stress and NA 

than younger workers (Hypothesis 1). Second, we predict that individuals with higher levels 

of fluid and crystallized cognitive function will exhibit attenuated associations between work 

stress and NA (Hypothesis 2). Because well-studied resilience factors such as self-esteem, 

sense of control, and emotional support are known to buffer against the effects of stress, we 

also examined whether the moderating effect of cognitive function was independent of these 

variables. Third, we predict that individual differences in cognitive function will be a more 

important moderator of the work stress—NA relationship for older compared to younger 

workers (Hypothesis 3).

Methods

Participants

Participants (N=304) were recruited using systematic probability sampling of New York 

City Registered Voter Lists for the zip code 10475 (Bronx, NY). The data were collected as 

part of a longitudinal study “The Effects of Stress on Cognitive Aging, Physiology and 

Emotion” (ESCAPE) (see Scott et al., 2015), but only data from the first wave were 

analyzed for this manuscript. Out of the original sample, data from those who were in 

working status at the time of survey were selected for this study (N=155). Data of 16 

participants were omitted because they were missing either the IQ or work stress score. As a 

result, data for 139 adults (69% women) were used. The mean age of the sub-sample was 

45.6 (SD=10.17, range 25–65) and there was no significant difference in average age 

between males (mean age=45.09, SD=10.46, range=28–63) and females (mean age=45.85, 

SD=10.08, range=25–65). The entire sample (N=304) was representative of the Bronx, NY 

area from which it was sampled, and the subsample of working adults used for this analysis 

had similar distribution as original sample in sex, ethnicity, and marital status. As would be 

expected, the subsample of working adults was significantly younger (t(286)=2.49, p=.01), 

had higher education levels (p=.002; Fisher’s Exact Test), and had higher income levels (p=.
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000; Fisher’s Exact Test) than the subsample of nonworking adults. Descriptive data for 

working and nonworking adults, as well as the younger and older portions among working 

adults, are provided in Table 1.

Procedure

The Albert Einstein College of Medicine of Yeshiva University ethical review board 

approved the study protocol. During recruitment, introductory letters were mailed to 

individuals from a sampling frame (obtained from the Registered Voter Lists) and a research 

assistant phoned to establish eligibility, and enroll and consent interested persons. Eligible 

participants are 25 to 65 years of age, ambulatory, fluent in English, without visual 

impairment, and a resident of Bronx County. Participants were mailed paper survey batteries 

assessing demographic and psychosocial characteristics that they completed at home and 

brought to their lab visit. During the lab visit, participants completed a battery of cognitive 

tests including two tests to measure fluid and crystallized cognition. Participants who 

completed survey measures and in-lab cognitive tests could receive up to $50 and those who 

completed the entire study protocol could receive up to $160. The ESCAPE project also 

included an experience sampling protocol using smartphones; thus participants were 

excluded if they were unable to complete this portion of the project. The detailed procedure 

for the entire study is published elsewhere (Scott et al., 2015).

Measures

Work Stress—The eight items from the work stress subscale of the Wheaton Chronic 

Stress Inventory were used to index work stress (Wheaton, 1994, 1996). Participants were 

asked to rate the extent to which items (Wheaton, 1994) such as “You have more work to do 

than most people” and “You want to achieve more at work, but things get in the way” 

described their life on a scale ranging from 1 (not at all true) to 3 (very true). Cronbach’s 

alpha for the eight items was .70. A composite work stress variable was constructed that 

reflected the average of the eight items and was z-standardized (mean=0, SD=1).

Negative Affect (NA)—Participants were asked to report the level of their negative 

emotion in the last month from 1 (not at all) to 7 (extremely) scale. Ten items were selected 

to represent negative affect (NA) including irritable, tense, bored, stressed, depressed, 

nervous, sad, sluggish, upset, and disappointed. Cronbach’s alpha for the ten items was .91, 

and the composite variable of ten items was used as an outcome variable to indicate NA.

Fluid cognition (Gf)—Gf was assessed by the Ravens Progressive Matrices, which is a 

nonverbal test of reasoning ability (Raven, 2000). Participants were asked to choose one of 

the picture choices at the bottom that best fitted in the missing piece of the picture at the top. 

Participants had twenty minutes to work through 30 items. We used only the 30 odd items, 

so that other 30 items can be used in the next wave of the longitudinal study. The reliability 

of the thirty items was .86 and total number of correct response was counted and 

transformed into standardized z score.

Crystallized cognition (Gc)—Gc was assessed by a revision of the Shipley vocabulary 

test (Zachary & Shipley, 1986). Participants were shown one capitalized letter along with 
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four other words, and then asked to pick a word that means the same thing with the 

capitalized one (e.g., EVIDENT/green, obvious, skeptical, afraid). Each participant worked 

through 40 items. The reliability of the forty items was .80 and total number of correct 

response was counted and transformed into standardized z score.

Age, sex, education level, and health limitations—Age was centered at the sample 

mean (45). Sex was contrast coded as a male or a female. Education level was coded as one 

of three categories including low (completed grade school or less, some high school), middle 

(completed high school or received GED, some college), and high (completed college, and 

graduate or professional degree). Health limitations were measured using ten items which 

described physical limitations and difficulties (e.g., “Does your health now limit you in 

doing vigorous activities such as running, lifting heavy objects, participating in strenuous 

sports?”) from PROMIS scale (PROMIS Health Organization, 2012). The reliability of the 

ten items was .90 and a composite variable of the ten items was centered at the sample mean.

Self-esteem, sense of control, and emotional support—Self-esteem was measured 

using the 10-item Rosenberg Self-Esteem scale (Rosenberg, 1965). Participants were asked 

to rate each item that describes their general feelings about themselves from 0 (strongly 

disagree) to 3 (strongly agree) scale. Cronbach’s alpha for the ten items was .85. Sense of 

control was measured using twelve items that indicated personal mastery or perceived 

constraints (Lachman & Weaver, 1998b, 1998a). Participants were asked to rate each item 

from 1 (strongly disagree) to 7 (strongly agree) scale. Cronbach’s alpha for the ten items 

was .86. Participants were asked to rate six items related to emotional support from 1 (never) 

to 5 (always) scale (PROMIS Health Organization, 2012). Cronbach’s alpha for the ten 

items was .96. Z-score composite variables for self-esteem, sense of control, and emotional 

support, were used in the analyses.

Results

Table 2 shows descriptive statistics and correlations among study variables. Work stress was 

positively correlated with NA (r = .44, p < .01) and was negatively correlated with age (r = 

−.17, p < .05). Work stress was not significantly correlated with either Gf or Gc. Consistent 

with prior work on intelligence and aging, age had a significant negative relation with Gf (r 
= −.25, p < .01), but no significant association with Gc (r = .07, ns). Gf and Gc correlated 

with each other (r = .52, p < .01). In Table 3, the mean scores in key variables were 

compared between younger (age 25–45) versus older (age 46–65) workers. A median split 

(median age=45) was used to identify younger versus older group, although following 

hypothesis testing used age as a continuous variable. Table 3 shows that works stress, NA, 

and Gf were significantly higher in younger compared to older workers, but that there was 

no age difference in Gc.

Preliminary analyses indicated that the relation between work stress and NA was linear and 

that there was no evidence for a quadratic effect of work stress (β = .07, p = .39), thus 

subsequent models did not include quadratic term of work stress. Results from regression 

analyses that examined the effects of all covariates on NA suggested that sex and education 
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were not significantly related to NA, although age (β = −.18, p < .05) and health limitations 

(β = .29, p < .001) were significantly associated with NA.

We evaluated Hypothesis 1, which predicts that older workers would exhibit a weaker 

association between work stress and NA than younger workers, by testing the interaction 

between age and work stress. Results from regression analysis failed to confirm this 

hypothesis (Table 4, Age Model). There was a significant positive association between work 

stress and NA (β = .40, p < .001) but this association was not moderated by age (β = .04, p 
= .58).

Hypothesis 2 states that individuals with higher levels of fluid and crystallized cognitive 

function will exhibit attenuated associations between work stress and NA. We tested this 

prediction in two separate models that examined the moderating effects of fluid (Table 4, Gf 

Model) and crystallized cognitive abilities (Table 4, Gc Model). Results from the Gf Model 

indicated that, as predicted, the association between work stress and NA was weaker for 

individuals with higher compared to lower Gf (β = −0.25, p = .001). Results from the Gc 

Model revealed a similar result, such that the association between work stress and NA was 

weaker among people with higher levels of Gc (β = −0.17, p < .05). Figure 1 illustrates these 

moderating effects of Gf and Gc, respectively.

We conducted two supplemental analyses to bolster these findings as well as to provide 

information on the magnitude and range of the moderating effects of Gf and Gc. First, the 

Johnson-Neyman technique was used to identify the range of values of cognitive abilities for 

which the association between work stress and NA is statistically significant (p < .05) 

(Johnson & Neyman, 1936; Preacher, Curran, & Bauer, 2006). Results showed that the 

associations between work stress and NA were significant when participants scored below .

76 on Gf and below 1.03 on Gc. Because Gf and Gc were standardized z scores with the 

means of 0 and the SDs of 1, these results suggested that work stress had significantly 

negative associations with NA for most people in this sample (72% of a sample for Gf; 86% 

for Gc). And second, to examine whether the moderating effect of cognitive function was 

independent of the well-studied resilience factors, we included the moderating effects of 

self-esteem, sense of control, and emotional support, respectively in the above Gf and Gc 

Models. Results indicated that the interactions between cognitive abilities and work stress 

remained significant (Gf Model: β = −.30, p < .001; Gc Model: β = −.18, p = .02) after 

controlling for those factors. Among those resilience factors, only emotional support 

significantly interacted with work stress (Gf Model: β = −.19, p < .01; Gc Model: β = −.19, 

p = .01).

Next, we evaluated Hypothesis 3, which predicts that individual differences in cognitive 

function would be a more important moderator of the work stress—NA relationship for older 

compared to younger workers, by testing the 3-way interactions among work stress, age, and 

cognitive abilities. Two separate models were used to examine whether the Gf × work stress 

(Table 5, Gf-Age Model) and Gc × work stress interactions (Table 5, Gc-Age Model) varied 

across age. The three-way interaction among Gf, age, and work stress was not significant 

(Gf-Age Model: β = 0.00, ns), indicating that the moderating effect of fluid cognition was 

invariant across age. In the Gc-Age Model, however, the three-way Gc × age × work stress 
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interaction was significant (β = −0.27, p < .01), indicating that Gc had a stronger attenuating 

effect on the work stress—NA relationship for older compared to younger workers.

Discussion

The current findings provide evidence that fluid and crystallized cognitive abilities are 

important moderators that attenuate the association between work stress and NA. Because 

both NA and work stress can independently influence work motivation, productivity and 

health (Motowidlo, Packard, & Manning, 1986; Stansfeld & Candy, 2006; Wilhelm, Kovess, 

Rios-Seidel, & Finch, 2004), understanding factors that moderate the work stress—NA 

association may have important implications for health and work related outcomes. 

However, due to the limitations of cross-sectional design of the current study, we cannot 

determine whether NA precedes or results from work stress. There was a significant 

interactive effect among age, Gc, and work stress on NA, implying that Gc might be a more 

important protective factor against work stress and NA among older than younger workers. 

The effect of having high levels of Gf appeared invariant across adulthood, implying that 

fluid cognition might be equally beneficial to both younger and older workers.

Older adults often display lower levels of negative emotions than younger adults (Charles, 

2010; Charles, Reynolds, & Gatz, 2001; Mroczek & Kolarz, 1998). Theories of emotional 

aging suggest that this may be due to the prioritization of emotional goals and accumulation 

of knowledge and skills that permit successful emotion regulation among older compared to 

younger adults (Carstensen et al., 1999; Chalres, 2010). An important way that older adults 

regulate their emotions is by avoiding and removing themselves from potentially stressful 

and negative situations and decreasing the size of their social network (Charles, 2010). The 

workplace, however, might be a context in which performance-related goals are prioritized 

over emotional-focused goals across all age groups. Moreover, work-related challenges may 

not be amenable to regulation strategies in older adults which rely on avoidance and social 

selection. Thus, typical age advantages may not manifest in the context of work-related 

challenges and older workers’ affective well-being may be no better than younger workers’ 

affect. This line of reasoning described the current finding that age did not moderate the 

relation between work stress and NA.

As predicted, both fluid and crystallized cognitive abilities moderated the association 

between work stress and NA, and these moderating effects of Gf/Gc were above and beyond 

the effects of other well-known psychosocial factors. The results extend work by Stawski 

and colleagues (2010; 2013), which only examined the moderating role of fluid cognition 

for work stress, by showing that crystallized cognition moderated the relation between work 

stress and NA. However, our findings are not entirely consistent with Stawski and colleagues 

(2010), who did not observe evidence of a moderating effect of Gf on the daily work stress

—NA relationship. The use of different measures of Gf may account for this discrepancy; in 

Stawski and colleagues (2010), Gf was measured in a telephone interview with the Brief 

Test of Adult Cognition by Telephone (Tun & Lachman, 2006) that used a composite of 

verbal tests of memory, fluency, inductive reasoning and processing speed. The present 

study assessed Gf using the non-verbal Ravens Progressive Matrices (Raven, 2000), which is 

known to be a good indicator to measure fluid cognition, the capacity to reason and solve a 
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novel problem (Conway, Cowan, Bunting, Therriault, & Minkoff, 2002). How each study 

operationalized and measured stress also differed; Stawski and colleagues (2010) measured 

acute daily stressors that came from discrete events, whereas our study assessed chronic, 

ongoing work stress measured by global assessments related to individuals’ perceptions of 

work roles. Moreover, a cross-sectional design of our study might assess experiences of 

stress and NA differently from work by Stawski and colleagues (2010; 2013) that used a 

daily diary study design; future research will need to examine whether the reports of 

experiencing NA and stressful events change in different temporal frames (e.g., assessments 

that measure chronic vs. daily vs. momentary experiences).

In partial support of hypothesis 3, we found that Gc (but not Gf) was a more important 

moderator on the association between work stress and NA among older compared to 

younger workers. The workplace might be a specific form of a social context that requires 

individuals to accumulate skills and internalize cultural and organizational rules and 

systems. People who score high on tests of Gc might be better able to manage work-related 

stress by drawing on practical strategies to solve problems or utilize socioemotional cues in 

the organizational system (Hess et al., 2005; Kanfer & Ackerman, 2004). The SAVI 

framework (Charles, 2010) also suggests that accumulated knowledge may help older 

individuals utilize behavioral or coping skills to deal with the negative effects of work stress 

and enhance their affective well-being relative to younger adults, which is in line with this 

result. Thus, having higher Gc may “play to the strengths” of older workers in their efforts to 

cope with work stress and regulate negative emotions.

The non-significant three way Gf × age × work stress interaction indicates that the 

moderating effect of Gf was invariant across age. That is, Gf seems to be an important 

moderator for both younger and older workers that attenuates the association between work 

stress and NA. Although a substantial part of intelligence is genetically determined 

(heritability between .4 and .8; Nisbett et al., 2012), cognitive abilities are also shaped 

through education, training, and environmental factors (Brinch & Galloway, 2012; Jaeggi, 

Buschkuehl, Jonides, & Perrig, 2008; Neisser et al., 1996; Nisbett et al., 2012). Some recent 

findings suggest that working memory or executive functioning training can improve Gf 

(Basak, Boot, Voss, & Kramer, 2008; Borella, Carretti, Riboldi, & De Beni, 2010; Karbach 

& Kray, 2009), with some evidence that this effect may be persistent (Borella et al., 2010). 

For example, verbal working memory training for three 1-hour sessions had transfer effects 

on Gf as well as specific training gains at the criterion task compared to control participants, 

and the effects lasted for eight months (Borella et al., 2010). Because Gf decreases with age, 

interventions that enhance Gf might prove especially beneficial to older workers by 

providing them the cognitive abilities to buffer against the effects of work stress and NA.

Limitations and Future Directions

This study has several limitations that should be considered for future research. First, due to 

the cross-sectional nature of this study, we cannot establish directionality among variables 

(e.g., work stress may impact cognitive function; Andel, Crowe, Kareholt, Wastesson, & 

Parker, 2011). Second, future work will need to distinguish individual differences in 

personal cognitive resources from intelligence-related environmental benefits (e.g., job 
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control, social prestige, workplace culture) that may influence NA and work-stress 

management by measuring the types of job or job characteristics (Ettner & Grzywacz, 

2001). Future work would also benefit from assessing contextual factors such as work hours 

or physical demands that might influence work stress. Third, better assessment of 

occupational features and job demands would help determine whether Gc benefited older 

workers more than younger workers because of aging-related differences or differences in 

work roles they occupy. Fourth, how we assessed fluid and crystallized cognition might limit 

the generalizability of the present results. For example, Gc measured by Shipley vocabulary 

test may not accurately reflect the amount of stored knowledge from work experiences. 

Additional measures that can directly assess domain knowledge from work experiences 

would be useful to examine whether knowledge that older workers accumulated through 

work experiences assists them in coping with the effects of work-related stress. And finally, 

this study did not examine the temporal sequencing of the relationship between work stress 

and NA within individuals. Use of micro-longitudinal designs, such as ecological 

momentary assessment (Shiffman, Stone, & Hufford, 2008), would permit analysis that 

sequenced the occurrence of work-related stressors and emotional responses, and how 

cognitive abilities and aging may moderate this relationship in real-time.

Despite these limitations, the present results provide evidence that fluid and crystallized 

cognitive abilities might be important protective factors, among older as well as younger 

workers, against the negative effects of work stress and NA. These findings also prompt 

consideration of alternative approaches for assessing the impact of intervention to prevent 

cognitive decline in aging adults. For example, interventions designed to enhance fluid 

cognition among older adults, in addition to improving cognitive outcomes (e.g., Basak et 

al., 2008; Borella et al., 2010), may also improve health and well-being by enhancing the 

ability of older adults to cope with stressful situations in cognitively demanding contexts 

(e.g., the workplace). This possibility is interesting because more adults are working into 

older ages, and programs which could enhance cognitive and emotional resources might 

positively influence work motivation, workplace productivity as well as physical and mental 

health among older workers.
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Figure 1. 
Two way interactions between cognitive abilities and work stress predicting negative affect
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