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What are the

sources of
stress on yout

job?



TYPICAL MEASURES OF JOB STRESSORS IN
RESEARCH STUDIES

= Work schedules

= Long work hours
= Rotating, night shifts

= Job characteristics
= High job demands-low job control (“job strain’)
= High effort-low reward jobs
= Low social support
* Threat-avoidant vigilant work
= Piece-rate work

" Workplace climate
* Threat of violence
* Discrimination, harassment, bullying
= Lack of work-family programs

= Job insecurity



Organization of Work

External Content

Econondc. legal. polftical, technolfogical. and demographic Toroes at the nationalfmtemationa fevel
B Eonomic developments {e.g., globaleation of scanormy
= Regulstory, trade, and sconamic polices (8., daregulsiion)
B Technological Innovations {e.g.. Information/computer techrclogry)
B Changing worker demographics and labor supply (e.g.. aging populations)

N

Organizmtonal Context
Afanagentermt shrochures, supervisory practices, proguction nmethods, and human resownce policles
= Orgarizations] structuring {&.4., downsizring}
m MNew gquality and process management InHathees {e.g.. high performance work systems)
= Alternative employment amangemer s {e.g., contingent labor)
= Work/feTfamily programs and fledble work amangemer s (8.5, telecommarting}
m Charygps in banafits and cormpensation sysheens (o5, guadnsbaeing)

N

Work Context

Job Characteristics

B Clirrurbs sl cubum

= Task attributes: temporal aspects, compleadty, autoncnyy, physical, and
psychologkal demamnds, etc

n Spcinl-rational aspects of wark

= Wk rolas

= Career development

Figure 1. Crganization of work,



THE CHANGING WORLD OF WORK:
What trends appear in the data?

"Work hours

"Real income

= Psychological job demands
=Job decision latitude

=Job strain



HOURS WORKED PER YEAR

Sweden

1980 1990 1995 2000

Source: International Labour Organization, 2001



Changes in real wages, male workers, by wage percentile,
1973-2001 (2001 dollars)

90" %oile

$/ht

1973 1979 1989 1995 2000 2001

Mishel L, Bernstein J, Boushey H. The State of Working America 2002/2003. p. 130, Table 2.2



Trend in Gini
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The development of time constraints in Europe -

“Time constraints” are similar to job pressures or job demands, and include deadlines and work speed.
Time constraints and autonomy at work in the European Union. Dublin: European Foundation for the
Improvement of Living and Working Conditions, 1997. 10




European Foundation surveys:
work intensity

70%

E
> 60%
g’ A Tight Deadlines
= —&- Very High Speed
Q.
@ 50%
2
40%

1990 1995 2000

Pascal Paoli, Damien Merllié. Third European Survey on Working Conditions. European Foundation
for the Improvement of Living and Working Conditions, 2001. 11



European Foundation surveys:
job control (autonomy)

75%
: Control over:
Q
> 70% 4 Work Methods
o
= —=- Speed
5
g- 65% Task Order
X Break When

Desired
60%
1990 1995 2000

Pascal Paoli, Damien Merllié. Third European Survey on Working Conditions. European Foundation
for the Improvement of Living and Working Conditions, 2001. 12



% reporting "agree"

90%

80%

40%
1977 QES

U.S. national surveys:
job demands

X Work Very Hard

4 Work Very Fast

Not Enough Time

1997 NSCW

13




HEAILLTH IMPACTS OF STRESSFUL WORK
ORGANIZATION:

" Most widely studied

= Cardiovascular disease (including hypertension)

" Existing evidence
* Musculoskeletal disorders
= Psychological disorders
= Health behaviors
" Sleeping problems
* Injuries
" More research needed on other outcomes
* Immune system
= Reproductive health »



Job Demand-Control Model

Combination of HIGH Psychological Job Demands + LOW Job
Decision Latitude (decision-making authority and skill use)

Karasek R, Theorell T. Healthy work. New York: Basic Books, 1990. e



Job Content Questionnaire
(Karasek)

Definition: Job Strain is the combination of HIGH Job
Demands and LOW Job Decision Latitude

Job Demands

My job requires working very fast

My job requires working very hard

I am not asked to do an excessive amount of work
I have enough time to get the job done

I am free from conflicting demands others make

Gl i o

item reverse coded

16



Job Content Questionnaire

Job Decision Latitude

My job requires that I learn new things

My job requires me to be creative

My job requires a high level of skill

I get to do a variety of things on my job

I have an opportunity to develop my own special abilities

S

My job involves a lot of repetitive work (reverse coded)

My job allows me to make a lot of decisions on my own

%

On my job, I am given a lot of freedom to decide how I do my work

9. I have alot to say about what happens on my job
17



Typical occupations found in four quadrants of
Karasek’s job strain model (1969-1977 data)

Psychological Job Demands

Low High
Forester Banker
lc4yl Repairman Physician
Dentist HS teacher
Job Low Strain Active
Decision

Assembler
Waiter

Latitude Janitor
Watchman

XN Billing Clerk
Passive

Nurse aide
High Strain

18






Studies of Job Strain and Coronary
Heart Disease

m 34 studies published between 1981 and 2002

= 16 from Sweden (many using national data bases)
= 7 from U.S. (2 using national data bases)

= Also: Czech Republic, Denmark, England, Finland, Japan

Significant Mixed positive  Total
positive and null # of
associations associations studies

Cohort studies 8 3 17
Case-control studies 6 0) 9
Cross-sectional studies 4 0) 8

PAR% = 10-30%

Belki¢ K, Landsbergis P, Schnall P, Baker D. Is job strain a major source of cardiovascular disease risk?

Scandinavian Journal of Work Environment and Health 2004;30(2):85-128. 20



Job Strain and Work Ambulatory BP

(men, Time 1 and Time 2)

Time1 Time1 Time2 Time 1 Time1 Time 2
(n=285) (n=195) (n=195) (n=285) (n=195) (n=195)
14-
12-
10- * %%
* %% %* %%
8¢ | 63 hﬁ Kkk_ kkk
mm Hg
67 A c—
4- - 2.6 |
: -
0_

Systolic AmBP Diastolic AmBP

controlling for age, education, body mass index, race, smoking, alcohol use, work site
***p<.001, *p<.05

Schnall PL, Schwartz JE, Landsbergis PA, Warren K, Pickering TG. Psychosomatic Medicine 1998;60:697-706.



Job Strain change and Work Systolic
Ambulatory BP (n=195 men, Time 1 and 2)

Strain-T1:
Strain-T2:

142
140+
1381
136
mm Hg 134-
132
1301
128
126

no no Yyes Yyes
no yes no Yyes

nNo no Yyes Yyes
no yes no Yyes

.

diiiiin:
130
Iil —

128- .

Time 1 (p=.0017)

Time 2 (p=.0015)

controlling for age, education, body mass index, race, smoking, alcohol use, work site

Schnall PL, Schwartz JE, Landsbergis PA, Warren K, Pickering TG. Psychosomatic Medicine 1998;60:697-706.
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50% (vs. 0%) of work life exposed to job strain
and Ambulatory BP

(n=213 men, age 30-60, 9 NYC work sites, 1985-95,
analysis restricted to 87 men with 225 yrs of employment)

Work Home Work Home

%*
. A
6- | 48
mm Hg 4 [
P i ——
]

0_ i—
-2_ ] ] -
Systolic AmBP Diastolic AmBP
adjusted for age, education, body mass index, race, smoking, alcohol use, winter season, standing
p<.05 position, work site, and job strain at entry into the study

Landsbergis PA, Schnall PL, Pickering TG, Warren K, Schwartz JE. American Journal of Epidemiology 2003;157:998-1006.
23



The model of effort-reward imbalance
(J. Siegrist 1996)

- labour income
- career mobility / job security
- esteem, respect

Extrinsic components

demands / obligations

T

T motivation
(‘overcommitment’)
motivation -
(‘overcommitment) Intrinsic component

http://www.uni-duesseldorf.de/MedicalSociology/ 24



Adjusted hazard ratios for cardiovascular mortality
by levels of work stress”

Nmax=812 (73 deaths); mean follow-up 25,6 years

2.5-
* * Tertiles

1=low;
2 = intermediate;
3 = high

#adj. for age, sex,
occupational group,
smoking, physical

activity, SBP,
total chol., BMI
1 2 3 1 2 3 *p <.05
High demand / Effort-Reward
low control Imbalance

Source: M. Kivimaki et al. (2002), BMJ, 325: 857 23



Ambulatory BP, HR and HR variability
and work stress (effort-reward imbalance)

Systolic BP (mmHg)
RMSSD (msec)

-O— low imbalance

—@— high imbalance

Heart Rate (beats/min)

Source: T.G.M. Vrijkotte et al. (2000), Hypertension, 35: 880



Effort-reward imbalance and incident type 2 diabetes
iIn the Whitehall 1I-Study

(odds ratios*; N=8067, mean follow-up: 12.5 years)

men % women

no work high effort or high effort no work high effortor high effort
stress low reward and low stress low reward and low
reward reward

# adjusted for age, employment grade, ethnic group, length of follow up, ECG abnormalities,
familiy history of diabetes, BMI, height, SBP, exercise, smoking, life events

Source: A. Kumari et al. (2004), Arch Intern Med, 164: 1873-80. 27



Threat-avoidant vigilant work

= Jobs which require a high level of vigilance in order to avoid
disasterous conseguences, which could occur with a
momentary lapse of attention or a wrong decision

= Prominent feature of some high CVD risk jobs:
m air traffic controllers
m bus, taxi and truck drivers

= sea pilots

Belki¢ K, Landsbergis P, Schnall P, Baker D, Theorell T, Siegrist J, Peter R, Karasek R. Psychosocial factors: Review of the

empirical data among men. Occupational Medicine: State of the Art Reviews 2000;15(1):24-46. 28



High CVD risk occupations:

Occupations at increased risk of either acute MI or CHD
mortality or morbidity in >1 study

MEN

Air traffic controllers Lorry drivers

Bakers Paper workers

Bus drivers Police

Butchers Prison wardens

Cannery workers Rubber and plastics

Cooks workers

Fire fighters Sea pilots

Fishermen Taxi drivers

Foundry workers Waiters

Hairdressers Warehousemen,
storekeepers

WOMEN

Bus drivers

Cleaners

Home help

Rubber and plastics workers
Paper workers

Self-employed in hotel and
catering

Taxi drivers

Unskilled workers in tube,
sheet, steel construction

Waitresses

Tuchsen F. High risk occupations for cardiovascular disease. Occupational Medicine: State of the Art Reviews 2000;15(1):57-60.

29



Professional drivers: Most consistent evidence of elevated CVD risk

m 34 of 40 studies confirm increased risk of CHD + HTN among
professional drivers, particularly urban transit operators:

m Bus drivers greater risk of CHD as conductors on same routes

m Gothenberg, Sweden

m 3x increased risk of heart disease compared to men in other jobs
® Denmark

m high vs low traffic intensity = 2.7x increased risk of acute MI

m San Francisco

m HTN (=160/95) associated with experts’ ratings of objective stressotrs:
job barriers, time pressure

Tuchsen F. High risk occupations for cardiovascular disease. Occupational Medicine: State of the Art Reviews 2000;15(1):57-60.
Belkic K, Emdad R, Theorell T. Occupational profile and cardiac risk: possible mechanisms and implications for professional
drivers. International Journal of Occupational Medicine and Environmental Health 1998;11: 37-57.

Tse JLM, Flin R, Mearns K. Bus driver well-being review: 50 years of research. Transportation Research Part F 9 (2006) 8%61 14.



Long work hours

m Most eatly research conducted in Japan

m “Sudden coronary death due to overwork™
became part of popular culture

Van der Hulst et al. Scand J Work Environ Health 2003;29(3):171-88.
Harma M. Scand J Work Environ Health 2003;29(3):167-9.

31



Ogni anno in Giappone migliaia di
persone saltano di colpo, come
lampadine fulminate.

| colleghi li vedono scivolare dalla
poltrona, accasciarsi come manichini

ai piedi della scrivania o crollare
sui macchinari...

KAROSHI:

morte per eccesso di lavoro
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Japanese men
City of Fukuoka, 260 cases, 445 controls, 1996-1998

risk of heart attacks & weekly work houts

Odds Ratio =

; --

0-
Past week: <41 hrs 41-60 hrs >60 hrs

Controlling for smoking, alcohol, overweight, hypertension, diabetes, hyperlipidemia,
parental heart disease, job type, sedentary job

Liu Y, Tanaka H. Occupational and Environmental Medicine 2002;59:447-451. 33



Japanese male middle-aged white-
collar workers in manufacturing:

({3 °% 24-hr systolic blood pressure

vy
- 121
mm Hg 120-/—
i
110-
Slow period Busy period
Average: 51 hrs/week 64 hrs/week

Hayashi T, Kobayashi Y, Yamaoka K, Yano E. Journal of Occupational and Environmental Medicine 1996;38:1007-11. 34



Shorter sleeping hours

® One important way path to illness:

m Lack of sleep = higher blood pressure,
heart rate

24-6 (vs. 7-8) hrs/day of sleep = increased
risk of heart disease

Van der Hulst et al. Scand J Work Environ Health 2003;29(3):171-88.
Harma M. Scand J Work Environ Health 2003;29(3):167-9. 35



Workplace CVD risk factors

Psychosocial
stressors

Job strain
Low job control
Social isolation

Effort-reward
Imbalance

Danger potential

Schedules

Shiftwork
Long work
hours

Physical
activity

Sedentary work
Static load
Heavy physical
exertion

Toxic
chemicals
Tobacco smoke

Carbon
monoxide

Carbon
disulphide
Nitroglycerin
Lead

Physical
hazards

Noise
Heat
Cold




Trends in health status

= Job stressors increasing

= Job stressors associated w/ HTN, CVD

*(+ other injuries, illnesses)

=\WWhat are trends in illness rates?




Achievements in Public Health, 1900-1999:...se and Stroke - United States, 1900-1999 http://www.cdc.gov/epo/mmwr/preview/mmwrhtml/mm4830al ht

FIGURE 1. Age-adjusted death rates® for fotal cardiovascular disease, diseases of
the heart, coronary heart disease, and stroke, by year — United States, 1300-1996

500
] Total Cardiovascuiar Disease
400
3040
& Diseases of
s ] the Heart , -~
200 p=-—m="
V4
100 — Stroke e, TN eyt e
0 1 ) I 1 [] | 1 ¥ 1 |} I | | i T i I I T I 1 | 1 ¥ ]
1800 1920 1840 1960 1880 1865

Year

*Per 100,000 population, standardized ta the 1840 U.S. pupulation,

Diseases are classifiad according to intornationat Classification of Dissases {ICD) codes in uze
whan the deaths ware reported. ICD classification revizions occurred in 1914, 1921, 1939, 1939,
1249, 1958, 1968, and 1878. Daath rates befora 1933 do not include all states. Comparability
ratios were appliad ta rates for 1970 and 1975.

Sourca: Adapted from reference 1; dats provided by the National Heart, Lung and Blood
fostitute, Natronal Jositutes of Health.
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Figure 3. Age-Adjusted Incidence of Hospitalization for Acute
Myocardial Infarction among Men and Women 35 to 74 Years

Oid, 1987 1o 1994,

Data from Jackson, MS, Forsyth County, NC, Minneapolis suburbs, Washington County, MD.
Source: Rosamond et al. NEJM 1998:;339:861-7. 39




CVD risk factor trends in U.S.

"Decreases in "Increases in
*Smoking *Overweight
=Cholesterol "Diabetes

*Hypertension

(NHANES II1: 24%
NHANES IV: 29%)

=Job stressors?



CVD risk factor trends in U.S.

*"Increase in SES disparities for

"Physical inactivity

*Smoking
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Singh GK, Siahpush M. Increasing inequalities in all-cause and cardiovascular mortality among US adults aged 25-64
years by area socioeconomic status, 1969-1998. International Journal of Epidemiology 2002;31:600-613.




—6— Bus driver
—&- Unskiiled worker
- Skilled worker
-8 Other salaried staff
—¥- Leading salaried staff
-o- Manager
—+— Senior salaried staff

1082 1984 1986 1988 1990 1992 1994

“Standardized hospitalization ratios due to IHD among maie employment status groups and single
occupations, Denmark, 1981- 1993. Tuchsen F, Endahl LA. Int J Epidemiology 1999;28:640-644.




Low socioeconomic status (SES), CVD
and hypertension:
One potential pathway: mediation

Job strain;
effort-reward

imbalance Cardiovascular

Disease,
Hypertension

44



Association between occupational status
and new CHD (British civil servants)

High B Intermediate B Low

1.6
Women
1.4
OR 1271
N I m I
Adjusted for: Age Standard Low job ge Standard Low job
control; control;
effort-reward effort-reward
imbalance imbalance

Marmot et al. Lancet 1997;350:235-239. 45



Low socioeconomic status (SES), CVD
and hypertension:
Another potential pathway: interaction

Cardiovascular
Disease,
Hypertension

Job Strain;
Effort-reward
imbalance

46
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Job Strain and Work Ambulatory Systolic BP

by Occupational Status (n=283 men, Time 1)
Job Strain No Job Strain

White-collar Clerical Blue-collar White-collar Clerical Blue-collar

*

y

*

mm Hg 61

4. I
L~

7. -

o

3.4

y
1]

Ref

TS

controlling for age, body mass index, race, smoking, alcohol use and work site

*p<.05 (vs Ref group)

Landsbergis P, Schnall P, Pickering T, Warren K, Schwartz J. Lower socioeconomic status among men in relation to the assoc:iati%3
between job strain and blood pressure. Scandinavian Journal of Work, Environment and Health 2003;29(3):206-215.
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