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abstract
Extensive research focuses on the causes of workplace-
induced stress. However, policy efforts to tackle the 
ever-increasing health costs and poor health outcomes 
in the United States have largely ignored the health 
effects of psychosocial workplace stressors such as 
high job demands, economic insecurity, and long work 
hours. Using meta-analysis, we summarize 228 studies 
assessing the effects of ten workplace stressors on four 
health outcomes. We find that job insecurity increases 
the odds of reporting poor health by about 50%, high 
job demands raise the odds of having a physician-
diagnosed illness by 35%, and long work hours increase 
mortality by almost 20%. Therefore, policies designed 
to reduce health costs and improve health outcomes 
should account for the health effects of the workplace 
environment.
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Confronting ever-rising health benefits costs, Stan-

ford University in 2007 began a sustained effort 

to slow the growth of its medical bills. Seeking partic-

ularly to help its workforce prevent or better control 

lifestyle-related diseases such as type 2 diabetes, the 

university created an employee wellness program. 

The program included modest financial incentives for 

participation (approximately $500 per participant in 

2014); annual health screenings; a health assessment 

and behavior questionnaire; and opportunities to 

participate in exercise, nutrition, and stress-reduction 

classes.

Although wellness programs are a common policy 

response to employee health issues, evidence for 

their effectiveness is mixed. One recent meta-analysis 

reported health care cost savings of more than $3 for 

every $1 invested,1 but an analysis at the University of 

Minnesota found no evidence that a lifestyle manage-

ment program reduced health care costs.2 According 

to a 2013 RAND Corporation report,3 about half of all 

U.S. employers with 50 or more employees now offer 

some form of wellness promotion program. Although 

the RAND report, consistent with other empirical 

evidence,4,5 noted some effects of these programs on 

lifestyle choices such as diet and exercise, the study 

reported that fewer than half of employees in work-

places offering wellness programs participated in them, 

in part because of rigid work schedules. The RAND 

report also contained separate case studies of five large 

U.S. employers. Using the data from these case studies, 
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the authors of the report found that the average differ-

ence in health care costs between people who partici-

pated in such programs and those who did not was just 

$157 annually, an amount that is neither substantively 

nor statistically significant.

Why might such policy interventions not consistently 

show better results? One answer could be variation in 

services. Some programs include financial incentives 

to achieve specific biometric goals, whereas others 

do not. Some programs include health-related activi-

ties such as exercise and yoga classes, whereas others 

include only the assessments. There are also important 

differences in the workplace cultures in which such 

programs are implemented. For example, some compa-

nies emphasize employee well-being as a source of 

competitive advantage, whereas others push employee 

cost reduction. These different cultures and program 

elements could produce different health outcomes.6

But another possibility is that with their focus on 

individual behavior, wellness interventions miss an 

important factor affecting people’s health: the work 

environment. Management practices in the workplace 

can either produce or mitigate stress related to long 

working hours, heavy job demands, an absence of job 

control, a lack of social support, and pervasive work–

family conflict. More than 30% of respondents to a 

Stanford survey, for instance, reported that they expe-

rienced stress at work of sufficient severity to adversely 

affect their health.7

It is scarcely news that stress negatively affects 

health both directly8,9 and indirectly through its influ-

ence on individual behaviors such as alcohol abuse, 

smoking, and drug consumption.10–14 There is also 

recognition that stress produced in the workplace 

is related to numerous health outcomes, including 

increased risks of cardiovascular disease, depression, 

and anxiety. The physiological pathways through which 

some of these effects operate have been demon-

strated.15 Work contexts matter for health.16

Nonetheless, U.S. employers and policymakers have 

paid scant attention to the connections between work-

place conditions and health. There has been somewhat 

more policy attention in Europe. Many European coun-

tries have laws that seek to more stringently regulate 

work hours, promote employment stability, and reduce 

work–family conflict.17

In the United States, the role of the work environ-

ment in workers’ health has gained some attention 

through research sponsored by the National Institute 

for Occupational Safety and Health.18 Nevertheless, 

most policy discussions and resources remain devoted 

to the relatively narrow objectives of promoting 

physical workplace safety (for example, reducing 

exposure to harmful chemicals) and offering health-

promotion activities. Although both focuses are impor-

tant, employers and policymakers have not sufficiently 

considered broader dimensions of the workplace envi-

ronment that are affected by employer decisions and 

that impact the psychological and social well-being of 

employees—choices concerning layoffs, work hours, 

flexibility, and medical insurance benefits, for example.

Sustained policy attention to such issues will almost 

certainly require (a) assessing the relative size and 

importance of the health effects of various workplace 

conditions, (b) collecting data to enable regular analysis 

of the relationship between workplace conditions and 

health, and (c) reporting the incidence of exposure to 

unhealthy workplace conditions. It is almost impossible 

to overstate how the detailed reporting of job-related 

physical injury and death rates stimulated both policy 

attention and consistent improvement in physical 

working conditions over time.

In this article, we quantitatively review the exten-

sive evidence on the connections between workplace 

stressors and health outcomes. Our results suggest that 

many workplace conditions profoundly affect human 

health. In fact, the effect of workplace stress is about 

as large as that of secondhand tobacco smoke, an 

exposure that has generated much policy attention and 

efforts to prevent or remediate its effects.

Why Health and Health Costs Are Important

The United States spends a higher proportion of its 

gross domestic product on health care than do other 

advanced industrialized economies and about twice as 

much per capita as 15 other rich industrialized nations. 

The United States has also experienced a higher growth 

rate in health care spending than other countries.19 But 

despite higher U.S. health care spending, life expec-

tancy is lower and infant mortality is higher than in 

countries that spend far less on health care, including 

Japan, Sweden, and Switzerland. According to 2013 

data, the United States ranks 26th in life expectancy, 

below the average of member countries that make 

up the Organisation for Economic Co-operation and 
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Development, which are mostly high-income, devel-

oped nations.20

Health matters to individuals, to their employers, and 

to governments. Poor health takes a heavy toll on sick 

individuals and their families in many ways, including 

financially. One study reported that in 2001, almost 

half of all bankruptcies were related to medical bills; by 

2007, that proportion had grown to 62%.21 Other studies 

have found that even people with health insurance face 

increasing financial stress from health care costs.22

Employers care about health costs. They pay a signif-

icant portion of Medicare and Medicaid taxes and more 

than half of private health insurance premiums.23 Ever-

growing health care bills constrain employers’ ability to 

offer raises, hire additional people, and make the capital 

investments necessary for long-term growth.

Governments likewise worry about the ever- 

increasing share of their budgets that is diverted away 

from other public purposes and toward health costs 

for both active employees and retirees.24 Still, many 

people reasonably believe that a healthy and long life is 

a fundamental human right.25

The Health Effects of Workplace Stressors

Analyzing Workplace Stressors

We examined the effect of workplace stressors on 

health through an analytical procedure known as 

meta-analysis, which statistically summarizes the results 

of multiple studies. We identified these studies by what 

is known as a systematic literature review, in which 

we searched public scientific databases for research 

articles that contained keywords such as work hours, 

overtime, job control, job security, and layoff, among 

others (details are provided in the Supplemental Mate-

rial). We used predefined criteria to winnow the list of 

studies down to a smaller set of relevant studies. This 

procedure is widely accepted as a way of minimizing 

researchers’ biases in searching for the studies to 

include in a review.

Authors of numerous reviews and meta-analyses 

have examined the health effects of individual work-

place stressors such as job insecurity,26–28 long work 

hours,29,30 lack of social support in the workplace,31 and 

psychological demands and job discretion.32–34 Narra-

tive reviews (that is, reviews that do not use systematic 

procedures of study selection) have revealed consistent 

evidence in the literature that work stress is associated 

with a variety of negative health outcomes, including 

cardiovascular disease, clinical depression, and death.15 

However, to our knowledge, no researcher has used 

common meta-analysis methods and criteria to inves-

tigate the health effects of a fairly comprehensive set 

of workplace stressors, something that is necessary to 

estimate the relative importance of various workplace 

conditions for health. We perform such a meta-analysis 

by analyzing the effects of 10 different stressors on four 

health outcomes, thus allowing policymakers to weigh 

the magnitude of each stressor’s effects.

Our objective was to analyze work stressors that 

affect people’s psychological and physical health and 

that can be reasonably addressed by either public policy 

or managerial interventions. We focused our analysis on 

single stressors rather than on composites because it is 

usually easier for employers or policymakers to address 

workplace problems individually than to tackle many at 

once. Also, minimizing individual stressors should natu-

rally lessen the impact of any broader composite that 

includes those individual stressors.

We examined numerous workplace conditions 

presumed to undermine health: long working hours35 

and shift work;36 work–family conflict;37,38 job control, 

which refers to the level of discretion that employees 

have over their work;39,40 and job demands.41,42 The 

combination of these latter two stressors is referred to 

as job strain.43 We also examined workplace conditions 

that might mitigate the negative effects of job stressors. 

These included social support and social networking 

opportunities;44,45 organizational justice, which refers to 

the perceived level of fairness in the workplace;46 and 

availability of health insurance, which affects access to 

health care and preventive screenings and, therefore, 

mortality.47 Finally, we assessed what may be the most 

important factor of all: whether a person is employed at 

all. Research consistently finds that layoffs, job loss, and 

unemployment all have important effects on health,48,49 

as does economic insecurity.50 Although macroeco-

nomic conditions that are beyond the control of an 

employer undoubtedly influence this last stressor, the 

ultimate decision to lay off employees and thereby 

increase not only that individual’s economic insecu-

rity but the insecurity of others, including people who 

retain their jobs but see those jobs as being at risk, 

resides with the employer.

Our next step was to identify important health 
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outcomes. We focused on four outcomes typically 

used in studies of the health effects of the work envi-

ronment: the presence of a diagnosed medical condi-

tion, a person’s perception of being in poor physical 

health, a person’s perception of having poor mental 

health, and death. Regardless of how these outcomes 

are measured, researchers usually classify them in an 

either–or way—for example, a person’s health is either 

“poor” or “good.” Studies repeatedly have shown that 

people’s perception of their own health status—even 

when measured by a single survey question such as 

“How would you say your health in general is?”—signifi-

cantly predicts the likelihood of subsequent illness 

and risk of death. That is true even when other health-

relevant predictors such as marital status and age are 

taken into account.51,52 Moreover, the predictive value 

of single-item measures of self-reported health holds 

across various ethnicities53 and age groups.54

Our initial search yielded 741 studies that examined 

health effects of workplace conditions in some way. 

However, about two-thirds of those did not meet our 

criteria for inclusion in the meta-analysis—for example, 

because they were review articles or had too small a 

study sample. Our final sample included 228 studies. 

All 228 studies had sample sizes larger than 1,000, and 

115 of them followed subjects over a period of time, 

so that researchers could relate workplace stressors 

to later health outcomes. (We furnish further details 

of our study selection criteria, meta-analytic methods, 

and statistical techniques in the online Supplemental 

Material, including a description of the analyses we 

conducted to ensure that our results were robust and 

that our estimates of effect sizes were not unduly 

inflated because of publication bias, the phenomenon 

in which positive and statistically significant results are 

more likely to get published.)

Increased Odds of Poor Health Outcomes

The four panels of Figure 1 show the statistically 

significant effects that work stressors had on the four 

categories of health outcomes: self-rated poor health, 

self-rated poor mental health, physician-diagnosed 

health conditions, and death. The sizes of these effects 

are presented as odds ratios, a statistical concept that 

may be new to some readers. An odds ratio conveys 

how the presence of one factor increases the odds 

of another factor being present. More concretely, the 

odds ratios in our study capture the extent to which 

individual workplace stressors increased the odds of 

having negative health outcomes. Knowing the scale 

helps make sense of these ratios. An odds ratio of 1 

means an exposure produces no change in the odds of 

a negative health outcome occurring. An odds ratio of 2 

means a stressor doubles the odds of a negative health 

outcome.

Odds ratios offered in isolation can be difficult to 

interpret. Therefore, to better convey the sizes of the 

effects we calculated, we compare them with some-

thing familiar to many: negative health outcomes 

from exposure to secondhand tobacco smoke. The 

odds ratios we found in the research literature on 

the effects of secondhand smoke were 1.47 for self-

reported poor health.55 In other words, exposure to 

secondhand tobacco smoke increases the odds that a 

person rates his or her general health as poor by almost 

50%. In addition, odds ratios on the effects of expo-

sure to secondhand smoke were 1.49 for self-reported 

mental health problems,56 1.30 for physician-diag-

nosed medical conditions,57 and 1.15 for mortality.58,59 

(Although the biological pathway for the effect of 

secondhand smoke on mental health is less well estab-

lished than it is for the other outcomes, some animal 

studies suggest that tobacco smoke can directly induce 

negative mood.60)

The health effects of secondhand smoke exposure 

are widely viewed as sufficiently large to warrant regu-

latory intervention. For example, secondhand smoke is 

recognized as a carcinogen,61 and smoking in enclosed 

public places, including workspaces, is banned in many 

states in the United States and in many other countries. 

The results of our meta-analysis show that workplace 

stressors generally increased the odds of poor health 

outcomes to approximately the same extent as expo-

sure to secondhand smoke. These results support 

several conclusions:

• Unemployment and low job control have signifi-

cant associations with all of the health outcomes, 

as does an absence of health insurance for those 

outcomes for which there are sufficient numbers 

of studies. With the exception of work–family 

conflict, all of the work stressors we examined are 

significantly associated with an increased likeli-

hood of developing a medical condition, as diag-

nosed by a doctor.
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Figure 1. Comparing health eects from work stressors to secondhand smoke exposure

Odds ratios higher than 1 indicate that the exposures listed here increased the odds of negative health outcomes. No health insurance, for instance, 
increased the odds of a physician-diagnosed health condition by more than 100%. Odds ratios for exposures marked with “a” were calculated with two 
or fewer studies and may be less reliable. Error bars are included to indicate standard errors. These bars indicate how much variation exists among data 
from each group.  If two error bars are separated by at least half the width of the bars, this indicates less than a 5% probability that a dierence was 
observed by chance (i.e., statistical significance at p <.05).
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• Psychological and social aspects of the work envi-

ronment, such as a lack of perceived fairness in 

the organization, low social support, work–family 

conflict, and low job control, are associated with 

health as strongly as more concrete aspects of the 

workplace, such as exposure to shift work, long 

work hours, and overtime.

• The association between workplace stressors and 

health is strong in many instances. For example, 

work–family conflict increases the odds of self- 

reported poor physical health by about 90%, and 

low organizational justice increases the odds 

of having a physician- diagnosed condition by 

about 50%.

Similar to the health effects of secondhand tobacco 

smoke, the effects of workplace practices are larger 

for self-reported physical and mental health and 

for physician- diagnosed illness than for mortality. 

This finding is not unexpected. Group differences in 

mortality rates typically take longer than other health 

outcomes to emerge, and therefore, other intervening 

factors that contribute to the hazard of mortality can 

dilute the effect of workplace stressors. Also, because 

of the longer time periods over which mortality effects 

occur, they are especially prone to bias because people 

who are sicker are more likely to drop out of the work-

force (and therefore also out of the data set) during the 

research. Once individuals are out of the workforce, 

people also face a lower cumulative exposure to work-

place stressors. Both of these factors could lead to an 

underestimation of effect sizes for mortality.

Policy Implications

Our primary conclusion that psychosocial work 

stressors are important determinants of health 

suggests several policy recommendations. First, if 

initiatives to improve employee health are to be effec-

tive, they cannot simply address health behaviors, 

such as reducing smoking and promoting exercise, but 

should also include efforts to redesign jobs and reduce 

or eliminate the workplace practices that contribute 

to workplace-induced stress.62 For example, possible 

job redesigns could involve limiting working hours, 

reducing shift work and unpredictable working hours, 

and encouraging flexible work arrangements that help 

employees to achieve a better balance between their 

work life and their family life. A detailed discussion 

of interventions to prevent and remediate workplace 

stressors is beyond the scope of this article. We refer 

interested readers to a recent review63 or RAND Europe 

report64 for discussions of specific workplace interven-

tion strategies.

We also recommend that greater effort be put forth 

to gather data on these workplace stressors and their 

health effects at both the national and the organiza-

tional levels of analysis. Despite the long-recognized 

and important health effects of workplace conditions, 

we are not aware of any nationally representative 

longitudinal data set in the United States that contains 

individual- level data on both workplace stressors and 

health outcomes. Such an effort would likely require 

(and benefit from) the involvement of government 

agencies that have interests in promoting worker or 

population health, such as the Occupational Safety and 

Health Administration or the Agency for Healthcare 

Research and Quality. In constructing such a data set, 

care should be taken to assess the exposures to these 

stressors at different points in time so that the cumula-

tive exposure to stressors can be measured.

Organizations seeking to improve the health of their 

employees (and thereby reduce their health costs) need 

to have a complete picture of the work environment 

by assessing the prevalence of workplace stressors. 

Therefore, employers should measure both manage-

ment practices and the workplace environment as 

well as employee health over time. This would permit 

employers to assess the effectiveness of any interven-

tions, which they can do easily through self-rated health 

measures that are known to be effective proxies for 

actual health.

Because resources are limited and policymakers 

have to be selective about which stressors to target, our 

results can be used to identify where to focus attention. 

A simple way to do this would be to look at the effect 

sizes (odds ratios) from our analysis. Clearly, all else 

being equal, stressors with larger effect sizes contribute 

more toward poorer health outcomes. However, a 

more complete analysis should also incorporate two 

other pieces of information that are specific to the 

population in question: the rate of occurrence for each 

exposure and the baseline prevalence of each health 

outcome within that population.
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To understand why these other two rates are 

important, consider a hypothetical example in which 

an exposure almost never occurs in a target popula-

tion. Also consider another example in which the 

health outcome itself is so rare that any proportionate 

increase in its prevalence is insignificant in terms of raw 

numbers. In either case, even if the exposure has a large 

effect size on the outcome, the overall health impact of 

the exposure would be minimal in the study population 

as a whole. Therefore, in general, a stressor would have 

a large health impact in a population (and therefore 

represent a good candidate for policy attention) if (a) it 

has a high occurrence rate, (b) it has a large effect size 

on some health outcome, and (c) that health outcome 

also occurs with high baseline prevalence.

In another article,65 we detailed how these pieces of 

information can be combined to generate new policy 

insights. In particular, we used data from the General 

Social Survey and the Current Population Survey to 

estimate the prevalence of workplace stressors in the 

United States and data from the Medical Expenditure 

Panel Survey and Vital Statistics Reports to estimate 

the prevalence of the negative health outcomes and 

their associated costs. We then combined these data 

through a mathematical model to estimate the annual 

excess mortality and costs that can be attributed to 

workplace stressors in the United States. Our analysis 

suggests that measures of workplace stressors can 

provide valuable information for insurers or employers 

who wish to perform more accurate risk adjustment 

and risk assessment. Of course, for this to be feasible, 

employers or insurers must first collect data on these 

aspects of the work environment.

Finally, given the pernicious health effects of work-

place stressors, we recommend that policymakers 

consider increasing regulatory oversight of work 

conditions. Although some stressors—such as long 

work hours and shift work (through wage and hour 

laws and overtime rules)—are already subject to regu-

lation (although there is some debate about the extent 

of the enforcement of these rules), other stressors 

could be fruitful avenues for attention. For example, 

employers could receive tax incentives if they offer work 

arrangements that support work–family balance and 

thereby minimize work–family conflict or, as in many 

European countries, incentives that would encourage 

more employment continuity and fewer layoffs. Any 

intervention in the labor market entails trade-offs, 

and we are not advocating a simplistic approach that 

focuses on health effects at the expense of other 

considerations. However, the lack of policy attention to 

psychological and social aspects of the workplace envi-

ronment leaves many avenues for addressing health and 

health care costs untouched.

Furthermore, a host of nonregulatory actions can 

be taken to combat workplace stress. For example, 

policymakers could publish guidelines or best prac-

tices that could help raise awareness among employers 

and workers about the links between work stressors 

and health. Agencies or industry associations could 

encourage employers to take actions to help mitigate 

workplace stress and its causes. Similar actions have 

already been taken in the European Union,17 where the 

European Framework Agreement on Work-Related 

Stress has led to concrete actions including “training, 

stress barometers, assessment tools for establish-

ments . . . or general surveys to gather data and raise 

awareness.”66

Limitations and Future Research

Our study’s primary limitation is that all of the studies 

in our meta-analysis were observational (and not 

randomized controlled trials), which prevents us from 

making a strong causal inference linking workplace 

stressors to poor health outcomes. Furthermore, 

about half of the studies used cross-sectional designs, 

which are prone to biases from reverse causality. That 

is, these studies measured stressors in the same time 

window during which outcomes were measured, and 

the strength of associations could potentially be driven 

by poor health causing work stressors instead of work 

stressors causing poor health. Therefore, our results 

do not conclusively establish that these stressors cause 

poor health. Instead, they show that work stressors 

are strongly associated with poor health and suggest 

that these stressors could be fruitful targets for policy 

attention.

A second limitation is that our results represent 

averaged effect sizes. People will inevitably differ 

with respect to how each stressor affects each health 

outcome because they have different coping mecha-

nisms and also differ in how they respond to workplace 

stress—for example, whether they believe that stress 
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has fundamentally positive or negative consequences.67 

The studies in our sample did not survey subjects on 

their attitudes toward stress, so we were not able to 

estimate the effects that different stress attitudes have 

on the results. Future researchers should assess how 

differential psychological beliefs about workplace stress 

affect the health effects of work stressors.

A final limitation of our study is that we focused 

exclusively on simple stressors that can be reasonably 

addressed by interventions. Consequently, we omitted 

work stressors such as effort–reward imbalance and 

job strain even though some studies suggest both of 

these stressors may have significant health effects,43,68,69 

perhaps with even larger odds ratios than we found in 

the studies we examined in this article. This limitation 

underscores a broader question that future researchers 

should address: Because many different and (at least 

partially) overlapping factors contribute to work stress, 

how do researchers assess the health effects of the 

totality of the work experience and design appropriate 

policies to cost-effectively increase employee health 

and productivity and reduce health care costs?

More than 100 years ago, after Upton Sinclair’s book 
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