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Abstract 

Understanding how financial stressors may affect cognitive performance of low income 

individuals requires an examination of potential moderators and mediators.  A moderated 

mediation model was proposed testing whether attentional bias or worry explained the 

relationship between financial stressor and cognitive performance for different levels of income 

and material hardship.  Participants (127 undergraduate students) were randomly assigned to low 

and high financial stressor conditions as well as divided into low and high income groups.  This 

moderation model was significant, F(3,101) = 7.49, p = .0001,  R2 = .173, with financial stressor, 

income, and their interaction predicting Raven’s Advanced Progressive Matrices (RAPM) 

scores.  Low income individuals in the high financial stressor condition performed poorly on the 

cognitive task.  Participants were also divided into low and high material hardship groups.  The 

interaction between material hardship and financial stressor produced a significant moderation 

model predicting RAPM scores after adding worry as a covariate, F(4,120) = 3.80, p = .006,  R2 

= .090. The moderated mediation models including attentional bias or worry as mediators were 

not significant, as all of the resulting indices of moderated mediation were contained within a 

95% confidence interval that included zero.  The first replication of Mani et al.’s (2013) findings 

using a college sample, this study found high financial stressors led to cognitive performance 

deficits for only low income individuals.  This study also provides new evidence that financial 

stressors may affect the cognitive performance of individuals experiencing material hardship.  

Additional research is needed to examine alternative mediators in these relationships. 
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For the Poor, Does Attentional Bias or Worry Explain the Relationship between Financial 

Stressors and Poor Cognitive Performance?  

The debilitating consequences of poverty have the potential to affect 46.7 million people 

in the United States (DeNavas & Proctor, 2015).  Income predicts self-reported happiness, life 

satisfaction (Sacks, Stevenson, & Wolfers, 2012), mortality rates (Ferrie, Shipley, Smoth, 

Stansfled, & Marmot, 2002), medical morbidity (Mormot et al., 1991), and psychological 

morbidity (Lund et al., 2010; World Health Organization, 2001).  Those in poverty are more 

likely to experience the death of their children (Chau-Kuang, 2011), be the victim of violence 

(Buss & Abdu, 1995; Cooper, Eslinger, Nash, al-Zawahri, & Stolley, 2000), and be exposed to 

toxins (Thorne, Cohn, Mav, Arbes, & Zeldin, 2009; Vivier et al., 2011).  Collectively, these 

stressors are referred to as poverty-related stress (PRS; Wasdworth, Raviv, Compas, & Conner-

Smith, 2005).   

The impact of poverty as a stressor is tangible and measurable.  Low income is associated 

with elevated levels of the stress hormone cortisol in adults (Cohen, Doyle, & Baum, 2006), 

children (Lupien, King, Meaney, & McEwen, 2000), and infants (Saridjan et al., 2010).  

Longitudinal data collected from children every six months for two years also showed that 

children with low socioeconomic status experienced greater rates of increase in baseline cortisol 

levels compared to children with higher socioeconomic status (Chen, Cohen, & Miller, 2010). 

Cortisol levels appear to be physical indicators of PRS, which acts as a cumulative stressor 

wherein the total effect of stressors is larger than the sum of individual stressors (Wadsworth, 

2012).  In addition to experiencing more severe daily stressors, individuals living in poverty 

perceive their stressors to be more stressful than others perceive them to be (Almeida, Neupert, 

Banks, & Serido, 2005).  Poverty’s role as a cumulative stressor is chronic and increases 
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exponentially with each additional stressor.  The ubiquity of PRS in the lives of impoverished 

people may explain differences in the behavioral and cognitive performance between individuals 

with high and low income.  

  Higher rates of engagement in counterproductive behaviors may similarly be understood 

as a symptom of poverty.  State lotteries are disproportionately played by low-income 

individuals (Rubenstein & Scafidi, 2002), and research participants buy more lottery tickets 

when primed to believe they are low-income (Haisley, Mostafa, & Loewenstein, 2008).  

Perceived and actual low income status were also associated with a decreased likelihood of 

saving available money (Heim & Lurie, 2014) and an increased likelihood of taking high 

interest, short term loans (Melzer, 2011).  Payday loans, at annual percentage rates of 390% to 

7,300%, are marketed as a quick, short-term solution to financial difficulties (Chin, 2004).  

However, over the longer term, people who use payday loans experience greater difficulty 

paying recurrent expenses such as mortgages, utilities, rent, and medical care (Melzer, 2011).  

Similarly, low income homeowners often neglect small maintenance tasks and allocate financial 

resources to immediate needs, leading to more expensive repairs in the future (Acquaye, 2011).  

The pattern that persists is that those with low income are more prone to focusing on short term 

financial demands at the expense of meeting long term necessities. 

The inherent stress associated with living in poverty may explain the prevalence of 

behaviors that appear counterproductive in low income populations (Haushofer & Fehr, 2014).  

Temporal discounting is the devaluation of delayed payments in preference for small immediate 

payments (Cornelisse, van Ast, Haushofer, Seinstra, & Joels, 2013).  Hydrocortisone, the stress 

hormone elevated in low income populations, increased temporal discounting in a laboratory 

setting compared with a placebo (Cornelisse et al., 2013). Within 15 minutes of being 
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administered hydrocortisone, individuals preferred short term rewards – similar to payday loans 

and spending disposable income – that were counterproductive in the long run.  Haushofer and 

Fehr (2014) conceptualized temporal discounting in the context of poverty as potentially due to 

differences in attentional bias.  Immediate rewards may be perceived as more salient for stressed 

individuals, with others who are not stressed having greater ability to weigh short and long term 

options more rationally. 

Short sighted and counterproductive behaviors can also be experimentally induced under 

conditions of scarcity, where a needed resource is lacking.  Shah, Mullainathan, and Shafir 

(2012) conducted a series of experiments in which participants performed differently on attention 

and borrowing tasks based on how limited their resources were.  One task consisted of a word 

puzzle game in which participants were either allowed six attempts to attain the correct answer, 

the poor condition, or 20 attempts, the rich condition.  After the game, participants in the poor 

condition performed worse on a Dots-Mixed task, a measure of attention and cognitive control, 

compared to participants in the rich condition (Shah et al., 2012).  Although participants in the 

rich condition played longer and used more guesses, the short period played by the poor 

participants appeared to be more cognitively depleting.  Another experiment limited the number 

of turns to create poor and rich conditions in a target shooting game and showed that the poor 

borrowed turns from future rounds ten times more than the rich.  As with payday loans, 

borrowing behaviors in the game were counterproductive in the long term.  Poor participants 

allowed to borrow turns performed worse overall compared to poor participants not allowed to 

borrow turns.  Increased borrowing behavior suggests an attentional bias towards more salient 

immediate concerns, in this instance winning this next turn, at the expense of future needs.   
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The counterproductive cognitive and behavioral patterns found when turns on a game are 

limited persist when other resources, such as time, are limited.  Poor participants, allotted 15 

seconds per round, and rich participants, allotted 50 seconds per round, were asked trivia 

questions that had multiple correct answers (Shah et al., 2012).  Some participants were allowed 

to borrow time from future rounds, some allowed to borrow time with interest, and others not 

allowed to borrow time at all.  Consistent with Shah et al.’s (2012) previous findings on 

borrowing behaviors, the performance of participants rich in time was not affected by borrowing.  

In contrast, those poor in time performed comparatively worse on the game when they could 

borrow from future rounds, and even worse when they borrowed with interest.  Additionally, as 

the debt increased, borrowing behaviors for the poor condition increased – leading to a 

snowballing debt effect characteristic of real world poverty.  The work by Shah et al. 

demonstrated that counterproductive behaviors can be recreated in non-low income participants 

when non-monetary resources, such as turns on a game, are limited.  If people randomly assigned 

to conditions manufactured to resemble poverty act in short sighted and counterproductive ways, 

then these behaviors may be attributed to the situational factors of scarcity, in contrast to the 

negative internal attributions society often places on economically disadvantaged people.  

Clarifying the relationship between scarce or limited resources, and counterproductive 

behaviors such as borrowing, requires understanding the explanatory mechanisms involved. In 

order to identify if attentional bias towards immediate concerns was the mechanism affecting 

borrowing behaviors, Shah et al. (2012) replicated the trivia task wherein some participants were 

shown a preview of the next trivia question.  The ability to preview future trivia questions 

benefited the overall performance of participants rich in time but had no effect on the 

performance of participants limited in time.  That is, the poor participants allotted all of their 
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attentional resources to the task at hand, ignoring previews that could aid their performance 

overall and over borrowing as their debt increased.   

The ability of scarcity to capture the mind has been demonstrated in various 

circumstances in which a person lacks a needed resource.  Time scarcity (being limited on time) 

results in increased focus on the task at hand (Karau & Kelly, 1992).  Participants induced to be 

thirsty, after tasting salty sweets, showed an attentional bias towards drink-related words (Aarts, 

2001) and hungry participants showed an attentional bias towards food-related words (Radel & 

Clément-Guillotin, 2012).  When participants were diagnosed with a non-existent medical 

disease, those told that the disease was rare showed greater attention toward the diagnosis, as 

evidenced by seeking out additional information (Ditto & Jemmott, 1989).  The existing research 

on scarcity is consistent with Shah et al.’s (2012) studies which demonstrated greater attentional 

bias towards the immediate demands of scarcity. Scarcity, in its various forms, appears to 

increase attentional capture. 

The increased attention related to conditions of scarcity may account for the neglect of 

other cognitive demands.  Mani, Mullainathan, Shafir, and Zhao (2013) found that priming 

individuals to think about financial difficulties reduced cognitive performance for individuals 

with lower incomes, but showed no effect with higher incomes.  To induce thoughts of finances, 

participants read hypothetical scenarios which asked them to consider how they may respond to 

either a large expense or a small expense.  Lower income participants performed worse on 

Raven’s Progressive Matrices, a measure of general intelligence (Raven, 2000), after being 

primed to think about the larger expense, while the size of the expense had no effect on the 

scores of higher income participants (Mani et al., 2013).  Mani et al. found that their results were 

not better explained by math anxiety; as the effect was not present when the hypothetical 
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scenarios involved numbers but no dollar amounts.  There was also no change in the effect when 

participants were asked to immediately respond to the hypothetical scenarios or delay their 

responses until after completing the Raven’s Progressive Matrixes.  Consistent with the previous 

research on scarcity, lower income participants primed to think about large expenses performed 

poorly on a spatial incompatibility task measuring inhibitory control of attention and behavior.  

Therefore, Mani et al. demonstrated that, for individuals experiencing scarcity of income, the 

cognitive strain associated with responding to hypothetical financial difficulties resulted in lower 

cognitive functioning.  Given the established relationship between scarcity and attentional bias, 

the deficits in cognitive performance may be due to competing demands for the cognitive 

resources.  

Deficits in cognitive performance have been associated with income scarcity and poverty.  

Children living in poverty performed lower on cognitive tests than the national average and 

worse when their family was receiving government assistance or when their parents were 

unemployed (Ayoub et al., 2009).  Specifically, poverty is associated with poorer performance 

on cognitive tasks requiring executive (Lipina et al., 2013) and attentional control (Mezzacappa, 

2004).  The relationship persists into adulthood, as people raised in low socioeconomic 

conditions in childhood performed worse on cognitive functioning tests as adults even when 

controlling for participants’ level of education (Kaplan et al., 2001).  Low childhood 

socioeconomic status was also related to lower adult intelligence in a large twin study (Bates, 

Lewis, & Weiss, 2013).  Mani et al. (2013) demonstrated the cognitive performance of Indian 

sugarcane farmers was lower pre-harvest, when they live in relative poverty, and higher post-

harvest, after they earned their yearly income.  Calendar effects, physical labor, and anxiety over 

crop yield were controlled for across the series of tests for the farmers and there was no 
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difference found in nutrition or testing effects pre- and post-harvest.  That farmers’ scores on 

cognitive tasks can change significantly over a four-month period when experiencing changes in 

wealth reveals that the mechanism between poverty and cognitive functioning extends beyond 

the developmental and learning effects of poverty. 

 Attentional bias to immediate concerns may explain the observed relationship between 

poverty and poor cognitive performance.  The detrimental effect of attentional distraction on 

cognitive performance has been demonstrated in distracted toddlers (Choudhury, 2000; Wyss, 

Kannass, & Haden, 2013) and adults (Parmentier, 2014).  Working memory capacity is 

commonly measured as part of cognitive tests and posited to relate to one’s control over attention 

(Han & Kim, 2009; Shelton, Elliott, Hill, Calamia, & Grouvier, 2009).  Specifically, 

performance on the Raven’s Advanced Progressive Matrixes is related to working memory 

capacity and sensitive to distractions embedded within the task itself (Jarosz & Wiley, 2012).  

Performance on working memory tasks strongly predicts performance on cognitive tasks such as 

the Raven’s Advanced Progressive Matrixes, Wechsler Abbreviated Scale of Intelligence, and 

Revised Beta Examination (Kane et al., 2004).  The sensitivity of cognitive tasks to working 

memory capacity and attention might account for the poor performance on cognitive tests by 

individuals distracted by thoughts of difficult financial demands. 

 The process by which attentional resources of lower income individuals are being 

diverted from cognitive tasks to financial distractions may be conceptualized as worry.  Mani et 

al. (2013) refer to “preoccupations” (p. 977) that capture the mind and negatively impact 

performance on cognitive tasks.  Induced worry has been associated with greater implicit 

attention to threat words and consequently negatively impacts information processing (McKay, 

2005; Oathes, Squillante, Ray, & Nitschke, 2010).  Worry in these cases may act as an internal 
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form of distraction, allocating attentional resources away from other problem solving tasks.  

While worrying may aid problem solving for a particular situation (Davey, Hampton, Farrell, & 

Davidson, 1992), it does so only if the worry encourages the individual to focus on identifying 

solutions to that pressing concern.  Focusing on an immediate concern in situations of scarcity, 

however, is associated with long term detriments to overall performance (Shah et al., 2012).  

Similarly, unproductive or non-problem solving focused worry about an unrelated future subject 

distracts from performance on an immediate task at hand (Bertrams, Englert, Dickhäuser, & 

Baumeister, 2013).  Consistent with worry as a function of attentional distraction, worrying 

individuals with greater self-control performed better on cognitive tasks compared to those with 

depleted self-control resources (Bertrams et al., 2013).  Worry’s capacity for focusing attention 

on one area to the detriment of other cognitive demands fits the pattern evidenced in scarcity 

research. 

The mechanism accounting for the poorer cognitive performance of low income 

individuals primed to think about monetary difficulties may be the generation of financial worry 

and its associated attentional capture.  Lower income has been associated with greater anxiety, 

indecisiveness, and worry relating to financial decisions (Gasiorowska, 2014).  Notably, 

increased indecisiveness regarding financial decisions is consistent with the decreased 

confidence in one’s ability to problem solve experienced by those with pathological worry 

(Davey et al., 1992).  Changes in financial status also appear to influence the development of 

pathological worry.  Comparing victims of bank fraud who lost their retirement savings to 

gender, age, and regional-matched controls, 27% of those who lost their retirement met criteria 

for Generalized Anxiety Disorder (GAD) within 20 months of the event compared to 10% of 

controls (Ganzini, McFarland, & Cutler, 1990).  Similar increases in pathological worry were 
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discovered following home foreclosures (McLaughlin et al., 2012).  Though these situations 

represent major life stressors and not just changes in financial status, lower childhood and adult 

socioeconomic status, specifically income, is associated with higher prevalence rates of GAD 

(Grant et al., 2005; Leray et al., 2011).  It is debated if the worries of those living with PRS 

should meet GAD diagnostic criteria as “excessive” (American Psychiatric Association, 2013, 

p.222) or if those worries are a non-pathological response to severe environmental deficits (Baer, 

Kim, & Wilkenfeld, 2012).  Regardless of diagnostic designation, the worries experienced by 

lower income populations appear to be difficult to control, impairing, and associated with 

difficulty concentrating.  The epidemiological literature on worry and worry’s capacity for 

consuming attentional resources supports poverty related worry as one possible mediating factor 

accounting for differences in cognitive performance.   

 While attentional bias and worry have been postulated as the mechanism affecting the 

cognitive performance of low income individuals (Mani et al., 2013; Shah et al., 2012; Vohs, 

2013), the relationship has not been tested in the context of income scarcity.  Previous 

experimental research demonstrated that under conditions of manufactured scarcity, individuals 

show an attentional bias towards immediate concerns related to the scarce resource (Aarts, 2001; 

Ditto & Jemmott, 1989; Karau & Kelly, 1992; Radel & Clément-Guillotin, 2012; Segnert, 

Franks, Yap, & Higgins, 2014; Shah et al., 2012).  Conceptualizing worry as the means through 

which individuals experience this attentional bias is consistent with the literature on worry, 

problem solving, and poverty (Davey et al., 1992; Gasiorowska, 2014; Grant et al., 2005).  To 

explore the relationship between cognitive performance and income, the present study strove to 

replicate the study conducted by Mani et al. (2013) with additional measures of worry and 

attentional bias included in order to test their role as a mediating variables. 
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The original study by Mani et al. (2013) described how hypothetical financial stressors 

affect cognitive performance differently for high and low income participants from the 

community.  That is, the relationship between financial stressors and cognitive performance was 

moderated by income.  Participants in the study read hypothetical scenarios involving either 

small or large financial demands (the low and high financial stressor conditions) and described 

how they may react to such a financial demand in their lives.  Low income participants 

performed worse on cognitive tasks when induced to think about large financial stressors 

compared to small financial stressors, whereas high income participants performed well 

regardless of the level of the financial stressor.  The findings indicated that level of income 

moderated the relationship between financial stressor and cognitive performance.  It was 

predicted that the relationship between financial stressors and cognitive performance moderated 

by level of income will be replicated in a sample of college students.   

In addition to income, the extent to which the individual experiences material hardships 

was tested in the present study as a potential moderator in the relationship between financial 

stressors and cognitive performance.   Relying on income as a sole measure of poverty has been 

criticized as limited, as it fails to account for non-cash benefits and resources, as well as regional 

differences in cost of living (Schmidt & Danziger, 2012; Voth Schrag, 2015).  More direct 

measures of material hardships, such as food insecurity, housing insecurity, and inability to 

access medical care, have been correlated with income and access to needed resources, and may 

be more consistent with the conceptualization of scarcity as a lack of needed resources (Iceland 

& Bauman, 2007).  Within a sample of college students, experience of material hardships may 

more accurately reflect their personal financial situation than household income, as students may 

not be heads of their own household and may receive varying amounts of financial support from 
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others.  Due to the limitations of income as a measure of financial scarcity, the role material 

hardships play was also examined in the present study.  Specifically, the relationship between 

financial stressors and cognitive performance was predicted to be moderated by degree of 

material hardship. 

Additionally, a moderated mediation model was proposed in which the relationship 

between financial stressors and cognitive performance is conditionally mediated by attentional 

bias or worry for different levels of income (see Figure 1).  The hypothesized moderated 

mediation relationship consists of the moderated relationship predicted in the first hypothesis and 

evidenced by Mani et al.’s findings (2013) with the addition of two mediators: attentional bias 

and worry.  That is, income’s role as a moderator in the relationship between financial stressor 

and cognitive performance is explained by differences in attentional bias or worry.  Specifically, 

low income individuals were predicted to perform worse on cognitive tasks after reading a large 

hypothetical financial stressor, with subsequent measurable increases in attentional bias towards 

financial cues or worry.  Additionally, it was predicted that the relationship between financial 

stressors and cognitive performance is conditionally mediated by attentional bias or worry for 

different levels of material hardship (see Figure 2). 
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Conceptual Diagram 

 

Statistical Diagram 

 

Conditional indirect effect of Financial Stressor on Cognitive Performance through Attentional 

Biasi or Worryi = (a
1i + a3i  

Income)b
i. 

 Conditional direct effect of Financial Stressor on 

Cognitive Performance = c
1i’ + c3i’ Income  

Figure 1. Adapted from Hayes (2013).  A diagram of the conceptual and statistical relationships 

between variables in a moderated mediated model with four variables: Financial Stressor, the 

causal variable; Cognitive Performance, the outcome variable; Attentional Bias or Worry, the 
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mediator variables; and Income, the moderator variable.  Income X Financial Stressor represents 

the interaction effect between the causal and moderator variables.  In path analysis of a 

mediation model, the product of paths a and b is used to estimate the indirect effect of Financial 

Stressor on Cognitive Performance through Attentional Bias or Worry. Path c’ represents the 

direct effect of Financial Stressor on Cognitive Performance.  Moderated mediation includes the 

interaction of Financial Stressor and Income when calculating the indirect effect, represented by 

a
3i

, and the direct effect, represented by c
3
’. 

 

Figure 2. Adapted from Hayes (2013).  A moderated mediation model of the relationship 

between financial stressors and cognitive performance, conditionally mediated by attentional 

bias or worry for different levels of material hardship.  

 

Hypothesis 1: The previously established relationship between financial stressors and 

cognitive performance moderated by level of income will be replicated in a sample of college 

students.   
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Hypothesis 2: The relationship between financial stressors and cognitive performance is 

predicted to be moderated by degree of material hardship. 

Hypothesis 3: The relationship between financial stressors and cognitive performance is 

predicted to be conditionally mediated by attentional bias for different levels of income. 

Hypothesis 4: The relationship between financial stressors and cognitive performance is 

predicted to be conditionally mediated by worry for different levels of income. 

Hypothesis 5: The relationship between financial stressors and cognitive performance is 

predicted to be conditionally mediated by attentional bias for different levels of material 

hardship. 

Hypothesis 6: The relationship between financial stressors and cognitive performance is 

predicted to be conditionally mediated by worry for different levels of material hardship. 

Method 

Participants 

The final sample consisted of 127 students enrolled in psychology courses at a 

Midwestern university.  Participants received research participation credit or extra credit in 

psychology courses for participating.  The average age of participants was 21 (SD = 7.76), with 

86 participants (66.7%) identifying as female and 40 participants (31.0%) identifying as male. 

The majority of participants (75.2%) identified as Caucasian, 8.5% identified as Hispanic, 7% 

identified as African American, 2.3% identified as Asian American, 1.6% identified as Native 

American, and 3.9% identified as other.  The average adjusted household income reported was 

$36,618 (SD = $31,891) with a median of $28,867 (See Demographic Questionnaire section for 

calculation).  The total household income was reported to be $69,145 on average with a median 

of $55,000.  In the sample, 70 participants (54.3%) reported being claimed as a dependent for 
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income tax purposes last year, 29 participants (22.5%) reported not being a dependent, and 28 

participants (21.7%) reported they did not know if they were claimed as a dependent. 

Measures 

Financial Emotional Stroop Test. The Financial Emotional Stroop Test (FEST; Shapiro 

& Burchell, 2012) measures attentional bias towards words associated with financial anxiety.  

The FEST consists of eight financially loaded words (overdraft, credit, bank, loan, cost, account, 

debt, and finances) and eight financially neutral words (navigates, apron, shoe, chair, frog, 

mantle, port, and cinemas).  The financially loaded and financially neutral words are matched in 

word length and number of syllables to control for time necessary to read them.  Each word was 

presented twice in one of four colors: blue, red, green, or yellow.  Respondents were instructed to 

identify the color of each word as quickly and accurately as possible.  Respondents recorded 

their answers using letters on the keyboard which are marked with colored stickers that 

correspond to the colors of the words presented.  Stimuli were presented via E-Prime in a 

randomized order.  Words appeared individually following a fixation cross on the center of the 

computer screen in size 80 Times New Roman Bold font.  Total response times for each the 

financially neutral and financially loaded stimuli were collected regardless of the accuracy of 

participants’ responses, consistent with the procedure used by Shapiro and Burchell (2012).  

Difference scores between response times for financially neutral and financially loaded stimuli 

were computed.  The FEST scores of two participants were excluded from analysis as outliers as 

the scores were greater than the upper quartile plus three times the interquartile range.  Ten 

participants’ scores on the FEST were also excluded due to deficient color vision as evidenced 

by a score of 12 or less on the Ishihara Color Vision Test.  Negative scores reflect latency bias in 

processing financially loaded stimuli, indicating greater attentional bias towards financially 
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loaded words.  Construct validity was established by negative correlation, r = -.308, between 

scores on the FEST and a self-reported measure of financial anxiety in a sample of college 

students (the Financial Anxiety Scale; Shapiro & Burchell, 2012).  See Appendix A.  

Ishihara Color Vision Test.  The Ishihara Color Vision Test (Ishihara, 1972) is a 

measure of color blindness and was used to identify individuals unable to validly respond on the 

FEST due to deficits in color vision.  It consists of 15 polychromatic figures made up of spots in 

different colors arranged to create an image of a number (see Appendix B for an example item).  

All items were presented on a computer screen using E-Prime software.  The task of the 

participant was to identify the number pictured.  Participants with color blindness would be 

unable to differentiate the spots of certain colors and be unable identify the pattern creating the 

image of a number.  The number of incorrect responses was summated with a total possible score 

of 15, with higher scores indicating greater color vision.  A cut off score of more than two 

incorrect responses was used to identify individuals with color vision deficits (Mertens & 

Milburn, 1993).  These individuals were excluded from analyses.  The Ishihara Color Vision 

Test is an accurate measure of color blindness, with a sensitivity of 96%, specificity of 100%, 

and coefficient of agreement with the Nagel anomaloscope, an instrument measuring color 

perception, of .96 (Seshadri, Christensen, Lakshminarayanan, & Bassi, 2005).   

Current Worry Index.  The Current Worry Index (CWI; Kelly, 2002) is a five-item 

questionnaire measuring general state worry (e.g., I am having difficulty concentrating because I 

am so worried).  Respondents indicated the extent to which they agree with each statement “at 

this very moment” on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly 

agree).  Summing responses across all items produced total scale scores with a range of  5 to 35, 

with higher scores indicating greater endorsement of state worry.  Previous research suggests that 



MEDIATORS OF STRESS, INCOME, AND COGNITIVE ABILITY 21 
 

the CWI measures state worry as a separate construct from state anxiety and discriminates 

between worrisome and not worrisome situations better than measures of state anxiety or trait 

worry.  The internal consistency of the CWI has been reported as adequate, with Cronbach’s 

alpha = .88.  Convergent validity has been established as the CWI was strongly correlated with 

scores on the Perceived Stress Scale (r = .66; Cohen, Kamarck, & Mermelstein, 1983), Penn 

State Worry Questionnaire (r = .69; Meyer, Miller, Metzger, & Borkovec, 1990), and State-Trait 

Anxiety Inventory (r = .78; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983).  The 

psychometric properties of the CWI were established using a college student sample.  The CWI 

was administered on a computer screen through E-Prime software.  See Appendix C.  

Raven’s Advanced Progressive Matrixes.  A 12-item short form of the Raven’s 

Advanced Progressive Matrixes (RAPM; Raven, Raven, & Court, 1998) was administered via E-

Prime to measure participants’ non-verbal cognitive ability.  RAPM items consist of a 3 x 3 

matrix of figures with the bottom right figure missing (see Appendix D for example item).  

Participants must select one of eight answer choices that best completes the matrix pattern or a 

“do not know” option.  Prior to the administration of the scored 12-item set, participants 

completed two practice items.  Scores on the RAPM task were determined by the percentage of 

correct responses with no imposed time limit and range from 0 to 100, with higher scores 

reflecting greater non-verbal cognitive performance.  The RAPM is evidenced to be a reliable 

measure over time, with test-retest correlations ranging from .83 to .88 (Bors & Forrin, 1995), 

and internally, with alpha coefficients ranging from .83 to .84 (Bors & Stokes, 1998; Paul, 1985).  

Correlations between scores on the Wechsler Adult Intelligence – Full Scale (Weschler, 1955) 

and RAPM, range from .75 to .84 (McLaurin, Jenkins, Farrar, & Rumore, 1973; Paul, 1985), 
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supporting RAPM’s use as a measure of general cognitive ability.  Norms for the RAPM’s use 

with college populations have also been examined (Bors & Stokes, 1998). 

Material Hardship Questionnaire.  Consistent with previous research (Baker & 

Mutchler, 2010; Beverly, 2001; She & Livermore, 2007), a combined score from the material 

hardship scale of the 2008 Survey of Income and Program Participation (SIPP; United States 

Census, 2016) and the United States Department of Agriculture Six-Item Food Security Module 

(6-Item FSM; United States Department of Agriculture, 2000) was used to assess material 

hardship.  The SIPP material hardship scale consists of eight items assessing ability to pay for 

housing, medical care, and utilities in the past 12 months.  Respondents agree or disagree with 

statements such as “Was there any time in the past 12 months when your household did not pay 

the full amount of the rent or mortgage?” The most frequently used measure of material 

hardship, the SIPP accurately distinguishes households below the income poverty line from other 

households (United States Department of Health and Human Services, 2004).  Additionally, the 

SIPP material hardship scale is evidenced to have adequate face validity and accurately predicts 

household characteristics associated with poverty such as low education, dropping out of high 

school, single parenthood, and minority group status (Bauman, 1998).  The 6-Item FSM 

measures the household’s access to food in the past 12 months similarly by asking participants 

the extent to which they agree with statements such as “The food that we bought just didn’t last, 

and we didn’t have money to get more.”  Originally developed from the 18-Item Household Food 

Security Module, the 6-Item FSM has been shown to be a valid measure of food security, 

identifying 97.7% of all households correctly as food secure or insecure (Blumberg, Bialostosky, 

& Hamilton, 1999).  The 6-Item FSM’s specificity (99.4%) and sensitivity (92.0%) are high, 
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evidencing the measure’s utility as a screener for food insecurity (Blumberg, Bialostosky, & 

Hamilton, 1999). 

A computerized version of the Material Hardship scale from the SIPP and the 6-Item 

FSM were administered in person through E-Prime software.  Endorsement of each type of 

material hardship was coded dichotomously and a total score was calculated.  Possible scores 

range from 0 to 13, with greater scores indicating the participant experienced a higher number of 

material hardships.  Participants were also grouped as either endorsing no material hardships, a 

summated score of zero, or endorsing one or more material hardships, a summated score greater 

than zero.  See Appendix E for material hardship questionnaire items. 

Demographic Questionnaire.  Respondents were asked to report their age, gender, and 

ethic/ racial identification through a computerized survey administered via E-Prime software.  

Additionally, the survey included items asking the participant to report their household income, 

the number of members in the household, and if the respondent was claimed as a dependent by 

another person for income tax purposes last year.  Participants were instructed that if they were 

financially supported by others to report the combined income and number of members reflective 

of the household from which they receive financial support.  Participants were grouped as low or 

high income based on a median split of adjusted income consistent with Mani et al.’s analyses 

(2013).  To calculate adjusted income, total household income was divided by the square root of 

household size consistent with the Square Root Equivalency Scale for adjusted income (Cronin, 

DeFilippes, & Lin, 2012; Mani et al., 2013).  The Square Root Equivalency Scale adjusts 

household income proportionate to need based on number of members living in the household.  

That is, a four member household is calculated to need double the total income of a single 

person.  The adjusted household income of two participants was excluded from analysis as 
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outliers due to being greater than the upper quartile plus three times the interquartile range.  See 

Appendix F. 

Materials 

Participants read four hypothetical scenarios reprinted from Mani et al.’s original study 

(2013; see Appendix G) to induce thoughts of financial stressors.  Each of the four scenarios 

involved either a small expense, such as a $150 car repair payment, or a large expense, such as a 

$1,500 car repair payment.  The small and large expenses represented the low and high financial 

stressor conditions, respectively.  The wording of the scenarios in the two conditions was 

identical except for the size of the financial demand.  Participants were asked to respond to 

questions about how they might react to each scenario, such as “Are there ways in which you 

may be able to come up with that amount of money on a very short notice?”  Responses were 

typed in an open ended response box, and answers were recorded on E-Prime software.   

Procedure  

 Students enrolled in psychology courses scheduled an in person meeting to participate in 

the study.  After providing informed consent (Appendix H), participants were randomly assigned 

to read four hypothetical scenarios in either the low or high financial stressor condition.  For both 

conditions, the four hypothetical scenarios were presented in a randomized order on a computer.  

Participants were asked to consider open ended questions about how they might respond to each 

scenario but did not record their responses until after they completed the RAPM, FEST, and 

CWI tasks. 

 Directly after reading the hypothetical scenarios, participants completed the FEST and 

CWI with the order of the two measures being counterbalanced across participants.  Next, the 

RAPM task was administered which includes two practice items followed by 12 test items.  
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Participants next viewed the four financial scenarios for a second time and typed their responses 

to each open ended question on the computer.  The material hardship and demographic 

questionnaires were then administered.  Finally, participants completed the Ishihara Color Vision 

Test.  All measures were administered individually in a private room on a computer utilizing E-

Prime.  Following the completion of all tasks, each participant was debriefed (Appendix I), 

thanked for their participation, and dismissed.  

Statistical Analysis 

 Analysis was first conducted to examine if Mani et al.’s findings (2013) were replicated 

in this sample.  Specifically, a two-way analysis of variance was used to test the interaction 

between income (low, high) and financial stressor (low, high) in terms of RAPM scores.   

To further explore the relationship between income and cognitive functioning, a 

moderated mediation model was conducted using the Hayes PROCESS macro on SPSS version 

23 (Hayes, 2013).  PROCESS utilizes logistic regression-based path analysis for determining 

conditional indirect effects, or moderated mediation (Hayes, 2013).  First, Model 8 of PROCESS 

was used to test if the indirect effect of worry on the relationship between financial stressors and 

cognitive performance varied for different levels of income.  Moderated mediation represented 

by Model 8 occurs when path a and path c in a mediation model are moderated by a fourth 

variable (see Figure 1; Hayes, 2013).  Model 8 was also used to test if the relationship between 

financial stressors and cognitive performance was influenced by the indirect effect of attention 

for different levels of income.   

To identify if material hardships moderate the relationship between financial stressors 

and cognitive performance in a manner similar to income, a moderation analysis was conducted 

using model 1 in the PROCESS macro (Hayes, 2013) to test the interaction between material 



MEDIATORS OF STRESS, INCOME, AND COGNITIVE ABILITY 26 
 

hardships and financial stressor with RAPM scores as the dependent variable.  Additionally, the 

moderated mediation model represented by model 8 in the PROCESS macro (see Figure 2; 

Hayes, 2013) was used to test if the indirect effect of worry or attention on the relationship 

between financial stressors and cognitive performance varied for different levels of material 

hardship.   

Results 

Preliminary Analyses 

The relationship between the potential moderators and the potential mediators were 

examined with Pearson product-moment correlations.  Material hardship had a small but 

significant association with adjusted household income, r = -.336, p > .001.  There was no 

significant association between CWI and FEST scores, r = -.129, p = .172.  Therefore, the two 

moderators and the two mediators each provided unique information. 

Examination of the Possible Interaction of Financial Status and Level of Stressor  

Income. To examine the effects of adjusted household income (low, high) and the level 

of the financial stressor (low, high) on RAPM scores, a 2x2 analysis of variance was conducted.  

A total of 107 participants were included in the analysis.  Only 109 participants reported total 

household income, and two participants were excluded as outliers.  The low and high adjusted 

household groups were established by a median split of adjusted household income (Median = 

$28,867).  In total, there were four comparison groups: low income – low financial stressor (n = 

29), low income – high financial stressor (n = 24), high income – low financial stressor (n = 25), 

and high income – high financial stressor (n = 29).  

No significant main effects were found for either adjusted household income on RAPM 

scores, F(1,101) = 0.79, p = .375, or for level of financial stressor on RAPM scores, F(1,101) = 
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0.18, p = .672.  There was a significant interaction between low and high adjusted household 

income and the level of the financial stressor on RAPM scores, F(1,101) = 6.40, p = .013.  The 

financial stressor manipulation affected the cognitive performance of low income participants 

differently than high income participants.  In the low financial stressor condition, participants 

performed similarly on the RAPM whether they were low income (M = .374, SD = .195) or high 

income (M = .306, SD = .200).  In contrast, in the high financial stressor condition, low income 

participants performed significantly lower on the cognitive task (M = .286, SD = .213) than high 

income participants (M = .428, SD = .233), t(50) = -2.26, p  = .028, Cohen’s d = 0.61.  

Material hardship. The sample was separated into participants who reported material 

hardships and those who did not.  Thus, four groups were compared: no material hardship – low 

financial stressor (n = 22), no material hardship – high financial stressor (n = 31), some material 

hardship – low financial stressor (n = 41), and some material hardship – high financial stressor 

(n = 33).  

A 2x2 Analysis of Variance examining the effects of material hardship (none, one or 

more) and the level of the financial stressor (low, high) on RAPM scores yielded no main effects 

found for either material hardship, F(1,121) = .81, p = .370, or financial stressor, F(1,121) = .32, 

p = .571, on RAPM scores.  There also was not a significant interaction, F(1,121) = 0.24, p = 

.628.  Participants in the low financial stressor condition performed similarly on the RAPM 

whether they reported material hardship (M = .325, SD = .215) or not (M = .341, SD = .160).  

Mean RAPM scores were also similar between participants in the high stressor condition 

reporting material hardship (M = .328, SD = .238) and participants reporting no material hardship 

(M = .382, SD = .201).  
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Examination of Potential Moderators of RAPM Scores 

Income. To examine the first hypothesis that the relationship between financial stressor 

and cognitive performance will be moderated by level of income, model 1 of Hayes PROCESS 

was utilized.  Predictor variables included in the following moderation analyses were mean 

centered to correct for multicollinearity and improve the interpretability of the lower order 

effects using Hayes PROCESS (Field, 2013).  Unlike the previous analyses in which adjusted 

household income was examined using a median split to compare means between the two groups 

consistent with Mani et al. (2013), the following analyses include adjusted household income as 

a continuous variable to account for more of the variance in the sample.  

The results of the moderation analysis are summarized in Table 1.  The overall model 

including the effects of the financial stressor condition, adjusted household income, and their 

interaction was significant, F(3,101) = 7.49, p = .0001, R2=.173.  Adjusted household income 

was a significant predictor of RAPM scores, b = .000002, t(101) = 3.21, p = .002.  Consistent 

with the two-way analysis of variance, financial stressor condition (low, high) did not 

significantly predict RAPM scores, b = .012, t(101) = 0.27, p = .787.  The interaction between 

financial stressor and adjusted household income was a significant predictor of RAPM scores, b 

= .000005, t(101) = 3.55, p = .0006.  Specifically, there was a significant effect of adjusted 

household income on RAPM scores in the high financial stressor condition, b = .000004, t(101) 

= 4.69, p = .000009, but not in the low financial stressor condition, b =-.0000002, t(101) = -0.23, 

p = .822.  Figure 3 illustrates that low income predicted lower RAPM scores only in the high 

financial stressor condition. 
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Table 1 

Linear model of adjusted household income, financial stressor, and their interaction as 

predictors of cognitive performance  

 b SE b t p 

Constant .348 

[.308,.387] 

.02 17.48 p  < .0001 

Adjusted Household 

Income (centered) 

.000002 

[.0000008,.0000033]    

.0000006 3.21 p  = .002 

Financial Stressor 

Condition (centered) 

.011 

[-.068,.089] 

.04    0.27 p  = .787 

Adjusted Household 

Income x Financial 

Stressor Condition 

.000005 

[.000002, .000007] 

.000001 3.55 p  = .0006 

Note: R2 = .173; R2increase due to interaction = .108, F(1,101) = 12.62, p = .0006.  

Cognitive Performance measured with Raven’s Advanced Progressive Matrices. 

Figure 3. The interaction between adjusted household income and financial stressor condition in 

terms of cognitive performance. 
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Material hardship. The second hypothesis positing that material hardship will moderate 

the relationship between financial stressor and cognitive performance was also tested using 

model 1 of Hayes PROCESS.  Predictor variables were mean centered and material hardships 

were included in the analyses as a continuous variable to account for greater variance in the 

sample.  The overall model including the effects of material hardships, financial stressor, and 

their interaction on RAPM scores was not significant, F(3,121) = 1.97, p = .123,  R2=.04.  The 

individual measures of FSM and SIPP material hardship scale used to measure total material 

hardships were also tested as potential moderators of the relationship between financial stressor 

and cognitive performance.  The overall model was not significant using either FSM F(3,121) = 

1.27, p = .288,  R2=.03, or SIPP, F(3,121) = 2.03, p = .114,  R2=.04, as moderators in the 

relationship between financial stressor condition and RAPM scores.  

Examination of Moderated Mediation Models to Predict RAPM Scores 

Income. The moderated mediation models, otherwise known as conditional mediation, 

were conducted using model 8 of Hayes PROCESS with 5,000 bootstrapped samples to estimate 

the indirect effects.  The first model tested the third hypothesis that the relationship between 

financial stressors and RAPM scores is conditionally mediated by FEST scores for different 

levels of income.  The overall model was not significant as the index of moderated mediation (-

.00000007) was contained within a 95% confidence interval that included zero (-.0000008, 

.00000015).  This indicates that FEST scores, a measure of attentional bias, did not mediate the 

moderated relationship established between financial stressor and adjusted household income on 

RAPM scores.  

The next moderated mediation model tested the fourth hypothesis that relationship 

between financial stressors and RAPM scores is conditionally mediated by worry for different 
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levels of income.  CWI was not a significant mediator in the established moderation relationship 

between financial stressor and adjusted household income on RAPM scores as the index of 

moderated mediation (.00000006) was contained within a 95% confidence interval that included 

zero (-.0000005, .0000009).  While the moderated mediation analysis showed that financial 

stressor, adjusted household income, or their interaction were not significant predictors of CWI, 

F(3,101) = 0.17, p = .913,  R2=.007; CWI contributed to a significant overall model predicting 

RAPM scores along with financial stressor, adjusted household income, and their interaction, 

F(4,100) = 8.58, p = .000005,  R2=.213.  That is, including CWI as a significant predictor, b = -

.006, t(100) = -2.16, p = .033, in the moderation model increased the variance accounted for by 

the model from R2=.173 to R2=.213.  Higher CWI, indicating greater state worry, predicted lower 

RAPM scores.  The linear model of CWI, adjusted household income, financial stressor, and the 

interaction of adjusted household income and financial stressor as predictors of RAPM scores is 

summarized in Table 2. 

Table 2 

Linear model of worry, adjusted household income, financial stressor, and the interaction of 

adjusted household income x financial stressor as predictors of cognitive performance  

 b SE b t p 

Constant .434 

[.341, .528] 

.047 9.22 p  < .0001 

CWI -.006 

[-.0123, -.0005] 

.003 -2.16 p = .033 

Adjusted Household 

Income (centered) 

.000002 

[.0000008, .0000031]    

.0000006 3.46 p  = .0008 

Financial Stressor 

Condition (centered) 

.016 

[-.062, .094] 

.04 0.40 p  = .688 

Adjusted Household 

Income x Financial 

Stressor Condition 

.000004 

[.000002, .000007] 

.000001 3.91 p  = .0001 

Note. R2 = .213. Cognitive Performance measured with Raven’s Advanced Progressive Matrices 

and worry measured by the Current Worry Index (CWI). 
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Material hardship.  The moderated mediation models tested were also not significant 

for the fifth and sixth hypotheses predicting that either FEST scores or CWI will mediate the 

relationship between financial stressors and RAPM scores for different levels of material 

hardships.  The overall model including FEST as a mediator and material hardship as a 

moderator was not significant with the index of moderated mediation (.0003) was contained 

within a 95% confidence interval that included zero (-.003, .006).  This result is consistent with 

the previous moderation analysis establishing that material hardship did not significantly 

moderate the relationship between financial stressor and RAPM scores. 

Adding CWI as a mediator and material hardship as a moderator in the relationship 

between financial stressor and RAPM scores also did not produce a significant model as the 

index of moderated mediation (-.0005) fell within a 95% confidence interval that included zero (-

.007, .004).  Specifically, financial stressor, material hardships, and their interaction did not 

significantly predict CWI, F(3,121) = 1.38, p = .253,  R2=.029.  However, consistent with the 

previous analysis including CWI as a mediator and adjusted household income as a moderator, 

CWI did significantly contribute to the model predicting RAPM scores along with financial 

stressor, material hardship, and their interaction, F(4,120) = 3.80, p = .006, R2=.090.  That is, 

when including CWI as a predictor, the overall model with material hardship as a moderator in 

the relationship between financial stressor and RAPM scores was significant, as summarized in 

Table 3.  Higher CWI, a measure of current worry, was a significant predictor of lower RAPM 

scores, b = -.007, t(120) = -2.57, p = .011.  The interaction between material hardship and 

financial stressor also significantly predicted RAPM scores, b = -.025, t(120) = -2.23, p = .028.  

Figure 4 depicts the interaction between material hardship and financial stressor in terms of 

RAPM scores, indicating that greater material hardship predicted lower cognitive performance 
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following the high financial stressor.  The lower order effects of financial stressor, b = .027, 

t(120) = 0.75, p = .457, and material hardship, b = .025, t(120) = 0.55, p = .585, were not 

significant predictors of RAPM scores.  

Table 3 

Linear model of worry, material hardship, financial stressor, and the interaction of material 

hardship x financial stressor as predictors of cognitive performance  

 b SE b t p 

Constant .433 

[.349, .518] 

.043 10.13 p  < .0001 

CWI -.007 

[-.012, -.002] 

.003 -2.57 p = .011 

Material Hardship 

(centered) 

.003 

[-.008, .014]    

.006 0.55 p  = .585 

Financial Stressor 

Condition (centered) 

.027 

[-.045, .100] 

.037 0.75 p  = .457 

Material Hardship x 

Financial Stressor 

Condition 

-.025 

[-.047, -.003] 

.011 -2.23 p  = .028 

Note. R2 = .090. Cognitive Performance measured with Raven’s Advanced Progressive Matrices 

and worry measured by the Current Worry Index (CWI). 
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Figure 4. The interaction between material hardship and financial stressor condition in terms of 

cognitive performance. 

 

Discussion 

In the current study, potential moderators and mediators in the relationships between 

financial stressors and cognitive performance were examined.  Specifically, adjusted household 

income and material hardship were tested as moderating the relationship between financial 

stressor and RAPM scores; then attentional bias and worry were tested as mediating those 

moderated relationships.  

The present results support the first hypothesis that adjusted household income 

moderated the relationship between financial stressor and cognitive performance in a sample of 

college students.  Consistent with the findings of Mani et al. (2013), participants performed 

similarly on a cognitive task in the low financial stressor condition, regardless of income level;  
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in the high financial stressor condition, low income participants performed significantly worse 

than high income participants.  That this relationship was replicated in a different sample than 

the older, richer, community sample used by Mani et al. (mean age = 35, mean household 

income = $74,000), supports the generalizability of the findings.  The regression lines and R2 

values of cognitive performance across adjusted household income for each condition reported 

by Mani et al. (R2 = .23 for the high financial stressor, R2 = .03 for the low financial stressor; 

supplemental materials) were also similar to those found in the present study (R2 = .296 for the 

high financial stressor, R2 = .001 for the low financial stressor; Figure 3).  As illustrated in 

Figure 3, the cognitive scores of low income participants were negatively affected by a high 

financial stressor while scores of high income participants remained unaffected.  The cognitive 

deficits following financial stressors may impair low income individuals’ ability to solve 

problems in their daily lives.  While continued education is encouraged as a means to escape 

poverty, low income college students disadvantaged by financial stressors may also be at risk for 

performing worse in their classes as compared to their peers. 

 To examine the underlying mechanisms explaining the relationship between adjusted 

household income, financial stressor, and cognitive performance, attentional bias and worry were 

separately tested as mediating this relationship.  Several authors in the area of scarcity (Mani et 

al., 2013; Shah et al., 2012; Vohs, 2013) have posited that attentional bias or worry may account 

for the cognitive performance deficits and counterproductive decision making seen in individuals 

experiencing limited resources.  However, the role of attentional bias or worry as mediators 

between financial stressor and cognitive performance for different levels of income, as predicted 

in hypotheses three and four, was not supported by the moderated mediation analyses.  
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There are several potential explanations for why the FEST scores did not mediate the 

relationship between financial stressor, income, and cognitive performance.  Perhaps the FEST 

did not accurately measure the attentional bias experienced by participants.  The FEST has been 

shown to measure attentional biases associated with differences in financial anxiety.  Previous 

literature has not examined how sensitive the FEST is to state changes, which this study sought 

to manipulate (Shapiro & Burchell, 2012).  The FEST also measures attentional bias as a latency 

response, which may be interpreted as anxious avoidance of financial cues (Dresler, Mériau, 

Heekeren, & van der Meer, 2009; Shapiro & Burchell, 2012).  This type of attentional bias is 

consistent with the conceptualization of the mediating mechanism as being related to anxiety 

(Mani et al., 2013), but may not appropriately capture the attentional bias experienced by low 

income individuals under stress.  Alternatively, perhaps another construct better explains the 

relationship between financial stressors, income, and cognitive performance. 

 State worry, as measured in this study, was also not shown to significantly mediate the 

relationship between financial stressors, income, and cognitive performance.  CWI may not have 

captured the worry experienced by participants.  Possibly, participants were not able to 

accurately report worry following the high financial stressor due to the same mechanism 

affecting their performance on the cognitive task.  Alternatively, state worry does explain the 

relationship between financial stressors, income, and cognitive performance.  That is, state worry 

may not accurately reflect the internal processes impairing cognitive functioning for low income 

participants exposed to high financial stressors.  The mediating mechanism may instead be 

another construct or financial worry specifically.   

Interestingly, state worry did significantly add to the model predicting cognitive 

performance along with financial stressor, income, and their interaction.  This new model, 
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including worry, accounted for 21.3% of the variance in cognitive performance across the 

groups.  Consistent with the literature on worry (Bertrams et al., 2013), greater state worry 

predicted lower cognitive performance in this sample.  This finding indicates a new model in 

which worry supplements rather than explains the combined moderated effects of income and 

financial stressor on cognitive performance.  The effects of worry may parallel the effects of 

financial stressor and income, adding additional cognitive load and thereby impairing cognitive 

performance. 

In consideration of the present findings, additional potential mediators are suggested.  

The relationship between worry and cognitive performance has been shown to exist as a function 

of self-control resources (Bertrams et al., 2013).  Self-control (Vohs, 2013), purposefully 

overriding one’s responses, or impulsive control (Mani et al., 2013) may bridge the current 

findings and the scarcity literature.  Mani et al. (2013) demonstrated that cognitive control 

performance, as measured by the spatial incompatibility task, was similarly affected by the 

interaction of financial stressor and income as was performance on the Raven’s matrices.  While 

Mani et al. argued both effects may be related to attention, and while both the FEST and spatial 

incompatibility task measure interference, these tasks are distinct in the stage of processing they 

assess.  The Stroop task interferes with stimulus identification and the spatial incompatibility 

task interferes with the subsequent response selection (Dresler et al., 2007; Ottoboni, Iani, 

Tessari, & Rubichi, 2013).  The mediating factor may not be worry or the allocation of 

attentional resources towards the presumed topic of worry (in this case, finances), but the ability 

to override worry through self-control, as found by Bertrams et al. (2013).  Alternatively, 

affective states other than anxiety might more appropriately capture how financial stressors 
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affect low income individuals.  While the current study may be used to narrow down potential 

mediators, additional research is needed to explore the various paths suggested. 

 In an exploration of the relationship between financial stressor and cognitive 

performance, material hardship was tested in substitute of income as a moderating factor.  In 

contrast to income, the material hardship measure assessed the extent to which an individual had 

difficulty paying for food, housing, utilities, and medical care in the last 12 months.  The 

inclusion of material hardship as a potential moderator in the relationship between financial 

stressor and cognitive performance did not produce a significant overall model in the initial tests.  

However, including worry as a predictor of cognitive performance in addition to financial 

stressor, material hardship, and their interaction did produce a significant overall model in which 

material hardship significantly moderated the effects of financial stressor on cognitive 

performance.  When worry is taken into account, material hardship appears to moderate the 

effects of financial stressors on cognitive performance in a similar manner to income.  Figure 4 

depicts this relationship in which greater material hardship is associated with poorer cognitive 

performance only for those in the high financial stressor condition, as predicted in the second 

hypothesis.  However, Figure 4 also indicates greater material hardship was associated with 

better cognitive performance for those in the low financial stressor condition, a pattern 

inconsistent with the model and would need to be replicated in additional research before 

interpreting.  In summary, current worry and financial stress in the context of high material 

hardship produces poor cognitive performance in college students.  Students experiencing worry 

and financial stress, along with difficulties in paying for food, utilities, and housing, may be at 

particular risk of performing worse academically.  Decreased cognitive resources may leave 

impoverished students vulnerable to receiving poorer grades, difficulties learning course 
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material, and higher dropout rates as compared to their peers.  These cognitive impairments, in 

an already vulnerable demographic, may leave impoverished students more susceptible to 

significant impairments in their daily lives. 

 The overall variance accounted for by the model including material hardship was much 

smaller than when income was included as a moderator (9% versus 21.3%).  There are several 

interpretations of why material hardship did perform as well as income.  The measures of 

material hardship used in this study, FSM and the material hardship section of the SIPP, may not 

accurately measure material hardship in college students.  Half of this sample, 51%, reported 

experiencing at least one material hardship, compared to national rates of approximately 10% 

(Beverly, 2001).  Similarly, 44% of this sample reported experiencing food insecurity, while 

nationwide only 13% of households were food insecure (United States Department of 

Agriculture, 2016).  The sample did not appear to be disproportionately impoverished as the 

household income of this sample was $55,000, consistent with the national median household 

income reported by the U.S. $55,775 (United States Census Bureau, 2016b).  Subsequently, it 

must be considered that material hardships were over-reported, which may have affected the 

utility of the measure in the model.   

That material hardship may have been over-reported is interesting as it was included due 

to concerns that young college students may not know their household income but might be 

better able to validly report experience of food, housing, utility, and medical insecurity.  The 6-

item FSM and SIPP measures of material hardship included in this study are typically used in 

community or nationally representative samples and there is limited research on their use in 

college populations (United States Census Bureau, 2016a; United States Department of 

Agriculture, 2000).  The University of California recently set the groundwork for such an 
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examination of food insecurity in college students finding similar high rates of food insecurity as 

the present study.  Of their total sample of 8,932 students, 42% reported food insecurity on the 6-

item FSM compared to the 44% which reported food insecurity in the present sample (Martinez, 

Maynard & Ritchie, 2016).  Martinez et al. (2016) argue that food insecurity is not over-reported 

by college students, but that college students disproportionately experience such hardship.  While 

separate from the main investigation of this study, the high food insecurity reported evidence that 

either the FSM may not validly measure hardship in college students or students may 

disproportionately experience material hardship.  If the latter, the present findings emphasize the 

importance to examine the effects of material hardship separate from income.  Interventions such 

as increasing food security through food pantries on college campuses may subsequently 

improve learning for those vulnerable students. 

 Additional limitations of the study relate to the external validity of the findings.  Two 

areas of concern are the artificiality of the financial stressor manipulation and the use of the 

RAPM to assess cognitive performance.  The financial stressor manipulation consisted of 

participants reading hypothetical scenarios involving either a small or large financial demand, 

such as an unexpected car repair.  This is inherently different, and presumably less stressful, than 

natural financial stressors such as an actual unexpected car repair.  That this and Mani et al.’s 

studies (2013) found a significant effect of the manipulation, despite its artificiality, supports its 

continued use in experimental studies of financial scarcity.  Field studies have also replicated the 

relationship between real financial stressors and lower cognitive performance (Mani et al., 2013).  

The second limitation is that the Raven’s matrices have been criticized as “irrelevant to 

participants’ daily life” (p. 1; Dan, Xiao, & Dewitte, 2015).  That is, participants may have little 

investment in performing well on the abstract RAPM, especially while under stress.  While the 
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RAPM is widely accepted a measure of cognitive ability, highly correlated with full scale IQ 

(McLaurin, Jenkins, Farrar, & Rumore, 1973; Paul, 1985), additional research substituting 

measures of decision making may better inform the practical application of current findings.  The 

current study specifically sought to examine the internal mechanisms in the relationship between 

income, financial stressor, and cognitive performance, requiring a higher level of internal control 

at the expense of greater external validity.  Additional research may examine the use of quasi-

experimental designs (Mani et al., 2013) within the United States to support the external validity 

of the present findings. 

 The present study accomplished a number of points.  The relationship between financial 

stressor, income, and cognitive performance was replicated in a new population.  New evidence 

for material hardship moderating the relationship between financial stressor and cognitive 

performance was observed.  And finally, neither attentional bias nor worry explained the 

relationship between financial stressor and cognitive performance for different levels of income 

or material hardship. 

Notably, the cognitive performance of low income participants is harmed by financial 

stressors while high income participants remain unaffected.  This finding adds to the literature 

supporting that conditions of low income may result in performance deficits rather than 

performance deficits resulting in an individual becoming low income.  Financial stressors appear 

to create a cognitive burden on low income individuals that does not exist for high income 

individuals.  How the compounded effects of financial stressors, low income, and material 

hardship specifically affect people in their daily lives remains to be examined.  Responding to 

financial stressors like those imitated in the present study – unexpected repairs or decreases in 

salary – also requires a level of problem solving that might be impaired under such stress.  Thus, 
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low income individuals may disproportionately make counterproductive decisions such as taking 

a high interest payday loan, buying lottery tickets, or not contributing to savings.  This study 

illustrates one possible explanation how such decisions may be made on a large scale by low 

income individuals due to how financial stressors can impair cognitive performance for those 

individuals.  Promisingly the findings also suggest that these deficits in cognitive performance 

are not permanent.  On the contrary, these deficits are manufactured by conditions of financial 

stress.  Subsequently, the effects observed in this study may be avoided by decreasing the 

frequency or power of financial stressors on the lives of low income individuals.   
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Appendix A 

Financial Emotional Stroop Test (Shapiro et al., 2012) 

Financial condition (color of font) Neutral condition (color of font) 

Overdraft (blue) Navigates (red) 

Credit (red) Apron (blue) 

Bank (green) Shoe (blue) 

Loan (yellow) Chair (green) 

Cost (blue) Frog (red) 

Account (yellow) Mantle (green) 

Debt (green) Port (yellow) 

Finances (red) Cinemas (yellow) 
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Appendix B 

The Ishihara Color Vision Test Example Item (Ishihara, 1972)  
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Appendix C 

Current Worry Index (Kelly, 2002) 

Instructions: Below are some statements with which you may agree or disagree. Using the 1-7 

scale below indicate how well each statement corresponds with your thoughts and feelings at this 

very moment by circling the number to the right of each statement. Do not spend too much time 

on any one statement, but give the answer which best describes you as of right now. 

Scale:  1 = strongly disagree, 

2 = disagree, 

3 = slightly disagree, 

4 = neither agree nor disagree, 

5 = slightly agree, 

6 = agree, 

7 = strongly agree. 

1. I am worried.                              

2. I am having difficulty concentrating because I am so worried.                   

3. I can't seem to stop my worrying.          

4. I am tense.                                

5. I am currently more worried than usual. 
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Appendix D 

Example Matrix Item Similar to Raven’s Advanced Progressive Matrixes Adapted from Wiley, 

Jarosz, Cushen, and Colflesh (2011) 
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Appendix E 

Material Hardship Questionnaire 

 

The material hardship scale of the 2008 Survey of Income and Program Participation 

(SIPP; United States Census, 2016)  

 

Next are questions about difficulties people sometimes have in meeting their essential household 

expenses for such things as mortgage or rent payments, utility bills, or important medical care. 

During the past 12 months, has there been a time when you did not meet all of your essential 

expenses? 

(1) Yes 

(2) No 

 

The following are some of the specific difficulties people experience with household expenses. 

Was there any time in the past 12 months when you or someone in your household did not pay 

the full amount of the rent or mortgage? 

(1) Yes 

(2) No 

 

In the past 12 months have you been evicted from your home or apartment for not paying the 

rent or mortgage? 

(1) Yes 

(2) No 

 

How about not paying the full amount of the gas, oil, or electricity bills? 

Was there a time in the past 12 months when that happened to you? 

(1) Yes 

(2) No 

 

In the past 12 months did the gas or electric company turn off service, or the oil company not 

deliver oil? 

(1) Yes 

(2) No 

 

How about the telephone company disconnecting service because payments were not made? Was 

there a time in the past 12 months when that happened to you? 

(1) Yes 

(2) No 

In the past 12 months was there a time you or someone in your household needed to see a doctor 

or go to the hospital but did not go? 



MEDIATORS OF STRESS, INCOME, AND COGNITIVE ABILITY 60 
 

(1) Yes 

(2) No 

 

In the past 12 months was there a time you or someone in your household needed to see a dentist 

but did not go? 

(1) Yes 

(2) No 

 

 

 

 

 

United States Department of Agriculture Six-Item Food Security Module  

(6-Item FSM; United States Department of Agriculture, 2000)  

 

These next questions are about the food eaten in your household in the last 12 months, since of 

last year and whether you were able to afford the food you need. 

    

The following are several statements that people have made about their food situation. For these 

statements, please respond whether the statement was often true, sometimes true, or never true 

for you or your household in the last 12 months. 

 

The first statement is, “The food that (I/we) bought just didn’t last, and (I/we) didn’t have money 

to get more.”  Was that often, sometimes, or never true for you or your household in the last 12 

months? 

[ ]    Often true 

 [ ]    Sometimes true 

 [ ]    Never true 

 [ ]    Don’t Know  

 

 “(I/we) couldn’t afford to eat balanced meals.”  Was that often, sometimes, or never true for you 

or your household in the last 12 months? 

 [ ]    Often true 

 [ ]    Sometimes true 

 [ ]    Never true 

 [ ]    Don’t Know 

 

In the last 12 months, did you or other adults in your household ever cut the size of your meals or 

skip meals because there wasn't enough money for food? 

 [ ]  Yes 
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 [ ]  No   

 [ ]  Don’t Know   

 

[IF YES ABOVE] How often did this happen—almost every month, some months but not every 

month, or in only 1 or 2 months? 

 [ ]   Almost every month 

 [ ]   Some months but not every month 

 [ ]   Only 1 or 2 months 

 [ ]   Don’t Know 

 

In the last 12 months, did you ever eat less than you felt you should because there wasn't enough 

money for food? 

 [ ]   Yes 

 [ ]   No  

 [ ]   Don’t Know 

 

In the last 12 months, were you every hungry but didn't eat because there wasn't enough money 

for food? 

 [ ]   Yes 

 [ ]   No  

 [ ]   Don’t Know  
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Appendix F 

Demographic Questionnaire 

What gender do you identify with? 

□ Female  □ Male  □ Other ______________________________ 

What is your racial/ ethnic background? 

□ Asian 

□ Black or African American 

□ Hispanic or Latino(a) 

□ Native American, American Indian, or Pacific Islander  

□ White or Caucasian 

□ Other ___________________________________ 

What is your age? 

How many people are living in your household? 

Were you claimed as a dependent by someone else for income tax purposes for the year 2015? 

□ Yes 

□ No 

□ Do not know 

What is your total household income? (That is, the combined income of all members of your 

household).  
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Appendix G 

Hypothetical Financial Scenarios  

Four hypothetical scenarios ask participants to consider how they may respond to realistic 

financial demands.  The numbers in parentheses represent low financial stressors and the 

numbers not in parentheses represent high financial stressors.  Scenarios were reprinted from 

Mani et al. (2013). 

Scenario 1 

The economy is going through difficult times; suppose your employer needs to make 

substantial budget cuts. Imagine a scenario in which you received a 15% (5%) cut in your 

salary. Given your situation, would you be able to maintain roughly your same lifestyle 

under those new circumstances? If not, what changes would you need to make? Would it 

impact your leisure, housing, or travel plans? 

Scenario 2 

Imagine that an unforeseen event requires of you an immediate $2,000 ($200) expense. 

Are there ways in which you may be able to come up with that amount of money on a 

very short notice? How would you go about it? Would it cause you long-lasting financial 

hardship? Would it require you to make sacrifices that have long-term consequences? If 

so, what kind of sacrifices? 

Scenario 3 

Imagine that your car is having some trouble, and requires a $1,500 ($150) service. 

Unfortunately, your auto insurance will cover only 10% of this cost. You now need to 

decide the following: 
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(1) Pay the full amount in cash. Would this require liquidating savings? How would you 

go about it? 

(2) Take out a loan, which you can pay back in monthly installments. A typical such loan 

may require monthly payments of roughly $150 ($15) a month for 12 months, which 

would amount to about $1800 ($180) total. 

(3) Take a chance, forego the service, and hope that the car lasts for a while longer. Of 

course, this leaves open the possibility of breakdown, or even greater expenses in the 

long run. 

How would you go about making this decision? Would it be an easy or a difficult 

decision for you to make? 

Scenario 4 

Suppose you have reached the point where you must replace your old refrigerator. The 

model you plan to buy offers two alternative financing options: (1) You can pay the full 

amount in cash, which will cost you $999 ($399). (2) You can pay in 12 monthly 

payments, of $100 ($40) each, which would amount to a total of $1200 ($480). Which 

financing option would you opt for? Would you have the necessary cash on hand? Would 

the interest be worth paying in this case? 
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Appendix H 

Informed Consent  

The Department of Psychology supports the practice of protection for human subjects 

participating in research. The following information is provided so that you can decide whether 

you wish to participate in the present study. You should be aware that even if you agree to 

participate you are free to withdraw at any time, without penalty. The purpose of this project is to 

assess factors that contribute to differences in problem solving.  

Participation: If you choose to participate, you will be asked to complete a series of surveys and 

problem solving tasks which should take approximately 30 minutes.  The surveys will ask 

questions to understand what you are experiencing in the moment, if you’ve experienced certain 

financial difficulties, as well as collect demographic information.  Other tasks will ask you to 

solve problems to the best of your ability or quickly respond to colors on the computer. 

Expected risks: Some of the survey questions may cause psychological discomfort as they ask 

you to reflect on your current worry and personal information such as your income and if you 

have experienced specific difficulties. 

Your rights as a participant: (i) Your information will be recorded in a confidential manner.  

The data will be summarized and not be released in any way that could identify you and your 

individual responses will not be shared with anyone. Your name will only be recorded as is 

necessary for you to receive participation course credit and will not be associated with your 

specific responses. (ii) Your participation is voluntary and you may withdraw from the study at 

any time.  If you request it, the information you provided up to that point would be destroyed.  

(iii) You do not have to answer every question or participate in every task. (iv) When you have 

finished the study, you will be provided with a list of community resources that may be helpful. 

Your participation in this study is solicited, but strictly voluntary. Please feel free to inquire with 

any questions or concerns about the study. Your name will not be associated with any of the 

research findings and your answers will remain completely anonymous. You may request a copy 

of this informed consent document at any time. Thank you for your participation. 

Sincerely, 

Eileen Joy, Principle Investigator Cynthia Turk, Ph.D., Faculty Advisor 

Department of Psychology  Professor of Psychology 

Washburn University   Washburn University 

eileen.joy@washburn.edu  cindy.turk@washburn.edu 

I understand this project is strictly for research and that my participation is completely voluntary. 

I also understand that if I decide to participate in this study, I may withdraw my consent at any 

time, and stop participating at any time without explanation, penalty, or loss of benefits or 

academic standing to which I may otherwise be entitled. I verify that I have read and understand 

this consent form, and am willingly agreeing to participate in this study. 

 

________________________________________            _____________________                                                

Signature of individual agreeing to participate                Date 
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Appendix I 

Debriefing 

Thank you for your participation in this study. The purpose of this study was to investigate how 

financial stressors, income, and financial hardships affect problem solving. Specifically, if how 

much a person is worrying or paying attention to financial concerns can explain differences in 

problem solving ability following a financial stressor.  The findings of this study will be used to 

inform our understanding of the different ways income and financial hardships affect behavior. 

Your participation is appreciated and your information will be kept confidential. Your individual 

responses will not be associated with your name or shared with anyone outside of this study. If 

you have any additional questions or want a copy of the informed consent you signed, you can 

contact Eileen Joy at eileen.joy@washburn.edu. 

The resources below are available to you if you are struggling with any of the issues raised 

during the course of the study. 

Thank you for your participation. 

 

Psychological and Healthcare Resources 

WASHBURN UNIVERSITY RESOURCES: 

24-Hour Crisis Line:  785-234-3300 

Student Health Services (free medical care to students)   
Morgan Hall 140 

785-670-1470 

Counseling Services (free counseling to students)   
Morgan Hall 140                       

785-670-1470 

Psychological Services Clinic (small charge, open to the community)  
Henderson 111 

785-670-1750 

TOPEKA, KS RESOURCES: 

Stormont-Vail Behavioral Health Services  
3703 SW 6th Ave, Topeka, KS 66606 

785-270-4600 

Family Service & Guidance Center Of Topeka  
325 SW Frazier Ave, Topeka, KS 66606 

785-232-5005 

Valeo Behavioral Health Care  
330 SW Oakley Ave, Topeka, KS 66606 

785-233-1730 

Shawnee County Health Agency Clinics 785-251-2000 

NATIONAL RESOURCES: 

National Hopeline Network:  1.800.SUICIDE (784-2433) 
National Suicide Prevention Lifeline: 1.800.273.TALK (273-8255) 
To find local resources outside of Topeka, KS please visit 211.org 
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Other Resources 

FOOD BANKS, PANTRIES, MEALS: 

Harvesters – The Community Food Bank Network 
215 SE Quincy St. Topeka, KS 

877-353-6639 

The Exchange (pantry open to Washburn students) 
Henderson 19 

 

Antioch Family Life Center Food Bank 
1921 Southeast Indiana Avenue Topeka, KS  

785-232-1937 

Supplemental Nutrition Assistance Program (SNAP) 
SNAP@harvesters.org for more information 

877-653-9522 

HOUSING AND EMERGENCY ASSISTANCE: 

Doorstep, Inc.   
1119 SW 10th Ave. Topeka, KS  
Provides short-term emergency aid and additional services. 

785-357-5341 

Let’s Help Inc.  
200 South Kansas Ave. Topeka, KS  
Provides emergency aid as well as education and employment programs.  

785-234-6208 

Catholic Charities 
234 South Kansas Ave. Topeka, KS 
Services include assistance for food, rent, utility, and transitional housing. 

785-233-6300 

Shelter Plus Care 
620 SE Madison Topeka, KS 66607 
Rental assistance for persons with disabilities. 

785-368-3711 

UTILITY BILL ASSISTANCE: 

Low Income Energy Assistance Payment (LIEAP) 800-432-0043 

Project Deserve for Westar Energy Customers 
888-765-9058 
316-219-4070 

Catholic Charities 785-233-6300 
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