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The Changing Organization of Work and the
Safety and Health of Working People: A

Commentary

Paul A. Landsbergis, PhD, MPH

Recent trends in the organization of work may affect worker health
through a variety of pathways— by increasing the risk of stress-related
ilinesses, such as cardiovascular disease, musculoskeletal disorders, and
psychological disorders, by increasing exposure to hazardous substances
and violence on the job, or by affecting occupational health services and
training programs. Much remains to be learned about the nature of
changes in work organization, and how they affect worker health and
safety. While available evidence is limited, such evidence suggests that
recent trends in work organization may be increasing the risk of
occupational illnesses. In a groundbreaking publication, the National
Institute for Occupational Safety and Health has provided a concise
summary of available knowledge and a detailed agenda for research and
development. (J Occup Environ Med. 2003;45:61-72)
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eveloped countries, including the
United States, have been undergoing
sweeping changes in the organiza-
tion of work, however, these changes
“have far outpaced our knowledge
about the implications of these
changes for the quality of working
life and for safety and health on the
job”*, (p. v). These changes and their
implications for occupational safety
and health are detailed in an excel-
lent new publication from the Na
tional Institute for Occupational
Safety and Health (NIOSH), titled
The Changing Organization of Work
and the Safety and Health of Work-
ing People (Publication No. 2002-
116, 1-800-356-4674 to order). The
32 page document was developed by
the Organization of Work Task
Force, one of the 21 Task Forces and
priority areas developed under
NIOSH’s National Occupationa Re-
search Agenda (NORA). It isthefirst
government document in the United
States to address this critical topic.
This article summarizes the NIOSH
document and adds additional com-
mentary and reviews of the literature
in a number of key areas. However,
space limitations prevent those re-
views from being either comprehen-
sive or systematic.

NIOSH defines organization of
work as the work process and the
organizational practices that influ-
ence job design (see Fig. 1, reprinted
from the NIOSH document). Also
key are external factors such as the
economic, political and lega envi-
ronment that encourage or enable
new organizational practices. The
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Orvganivzatibh of Work

External Context

= Economic developments (e.g., globalization of economy)

= Regulatory, trade, and economic policies (e.g., deregulation)
= Technological innovations (e.g., information/computer technology)

= Changing worker demographics and labor supply (e.g., aging populations)

Economic, legal, political, technological, and demographic forces at the national/international level

&

Organizational Context

= Organizational restructuring (e.g., downsizing)
= New quality and process management initiatives (e.g., high performance work systems)
= Alternative employment arrangements (e.g., contingent labor)
= Work/life/family programs and flexible work arrangements (e.g., telecommuting)
= Changes in benefits and compensation systems (e.g., gainsharing)

Management structures, supervisory practices, production methods, and human resource policies

Job Characteristics

= Worker roles

= Climate and culture

= Task attributes: temporal aspects, complexity, autonomy, physical, and
psychological demands, etc.

= Social-relational aspects of work

= Career development

Work Context

Fig. 1. Organization of work model in NIOSH document.

NIOSH document describes a range
of new organizational practices that
employers have implemented to
compete more effectively in the
globa economy, primarily:

1. Organizational restructuring, such
as downsizing and outsourcing.

2. Flexible and quality management
initiatives (also caled new sys
tems of work organization), such
as tota quality management
(TQM), lean production, modular
manufacturing, and high perfor-
mance work systems.

3. The use of temporary and contin-
gent (contract) labor.

Some have argued that new sys
tems of work organization offer in-
creased flexibility, responsibility and
learning opportunities.? Others have
focused on the health risks posed by
these trends, for example, the Tokyo

Declaration, a consensus document
produced by occupational health ex-
perts from the European Union, Ja
pan and the United States, at a 1998
meeting at Tokyo Medical Universi-

ty:3

“organization restructuring, mergers, acquisi-
tions and downsizing, the frantic pace of
work and life, the erosion of leisure time,
and/or the blending of work and home time.
Most of these developments are driven by
economic and technological changes aiming
at short-term productivity and profit gain. . . .
Production practices are increasingly ‘lean-
er.” New employment practices such as use of
contingent workers are increasingly adopted.
Concurrently, job stability and tenure is de-
creasing. .. New management models are
introduced with more teamwork, just-in-time,
and TQM (Total Quaity Management). . . .
This rapid change, combined with both over-
and under-employment, is likely to be highly
stress provoking. Occupationa stress-related
mental and psychosomatic complaints are
very common in al 15 EU member states’,
(p. 3-4).

An Agenda for Research and
Development

To improve our knowledge of the
health effects of these trends, NIOSH
Organization of Work Task Force
members, in their groundbreaking
publication, detail four essential fea
tures of an agenda for research and
development:

1. The need for data collection ef-
forts to better understand the
prevalence of work organization
risk factors (such as high job de-
mands, low job control, job inse-
curity and extended work hours)
and how they may be changing.
NIOSH recommends that periodic
national surveys need to be con-
ducted, modeled on the national
Quality of Employment Surveys,
conducted by the U.S. Depart-
ment of Labor between 1969 to
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1977. The European Union has
undertaken cross-national surveys
of working conditions at 5-year
intervals since 1990. Also lacking
is systematic data collection to
monitor new systems of work or-
ganization and their associated
human resource practices, which
are spreading throughout the
economy. Health surveillance ef-
forts, such as the National Health
Interview Survey, usualy lack
sufficient job data to make the
link between job characteristics
and health effects.

2. The need to understand the health
and safety effects of prominent
trends in organizationa practices,
such as restructuring, lean pro-
duction and flexible staffing. Re-
search in this area needs to con-
sider the changing workforce. For
example, women are dispropor-
tionately represented in jobs with
reduced flexibility, pay and bene-
fits and account for amost al the
growth in working hours, and Af-
rican-American women are twice
as likely to be employed in tem-
porary jobs than in traditional
work arrangements. NIOSH sug-
gests that these new organiza
tional practices may aso pose
special risksfor the growing num-
ber of older workers.*

3. The need for more intervention
research, targeting workplace
practices, such as job redesign,
that may protect worker safety
and health. In addition, the effects
of legislation and public policy
that influence work organization
need to be evaluated, as well as
“interventions’ designed by man-
agement to improve productivity
and quality, such as “lean produc-
tion.”

4. The need to formalize and pro-
mote organization of work as a
distinctive field of study within
occupational safety and health,
and to develop the multidisci-
plinary training essential for re-
search and intervention efforts in
this area. Such training “would
combine methods and content

from the fields of occupational
health, epidemiology, psychol-
ogy, management, industrial rela
tions, and other relevant disci-
plines’?, (p. 25). To facilitate this
development, NIOSH has funded
graduate training programs in
Occupational Health Psychology.*
(See, eg, http://www.cdc.gov/
niosh/ohp.html#training,  http:/
www.workhealth.org/UCL A %200
HP%20cl ass%202002/hp%20UC
LA%200HP%202002.html.)

The following sections provide
brief reviews by the author of trends
in work organization and impacts on
health and safety. Ideas and sugges-
tions from the NIOSH document are
clearly specified.

Trends in Work Hours

According to the International La-
bor Office, total hours worked per
person have been declining in Japan
and in a number of European coun-
tries, however, they have been in-
creasing in others, including the
United States. United States work-
ers average weekly work hours are
now the longest in the developed
world, 1966 hours in 1997.° Prime-
age working couples are contributing
nearly four additional months of an-
nual work time since the 1970s.%”
One important research need is to
better quantify the increasing trend,
not necessarily reflected in officia
statistics, of unpaid overtime worked
by salaried workers “to deal with
excessive workloads.”®

Trends in Job Characteristics

Very limited data on trends in job
characteristics are available in the
United States. In Europe, a series of
surveys conducted between 1977 to
1996 reveal dramatic increases in
“time constraints’ (ie, time pressures
or workload demands).® In the
United States, only one national sur-
vey of job characteristics, compara-
ble to the 1969 to 1977 Quality of
Employment Surveys, has been con-
ducted—by the Work and Families
Ingtitute in 1997. This survey aso
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indicates increases between 1977
and 1997 in job demands—from
55% to 68% for “working very fast”
and from 40% to 60% for “never
enough time to get everything done
on my job.”*°

Somewhat increased job decision
latitude or job control was also re-
ported in these surveys. In Europe,
the proportion of workers reporting a
measure of autonomy over their pace
of work increased from 64% in 1991
to 72% in 1996.** In the United
States surveys, “freedom to decide
what | do on my job” increased from
56% in 1977 to 74% in 1997 and
“my job lets me use my skills and
abilities’ increased from 77% in
1977 to 92% in 1997.%°

However, several methodological
limitations of the 1997 United States
survey limit our ability to identify
the extent of changes. First, the 1997
survey excluded anyone without a
telephone, and the response rate was
much lower than the 1977 survey
(53% versus 73%). Second, the 1977
to 1997 comparison file included
only wage and salary workers and
excluded self-employed, contract, or
contingent workers.*® The self-
employed contingent group was
larger in 1997 than 1977 and is more
likely to have lower job control. In
addition, today, there are more un-
documented workers in the United
States performing hazardous, stress-
ful and low control work—a group
not likely to have participated in the
survey.

Job strain, also called “high strain”
work, and defined as the combina-
tion of high job demands and low job
control, is an important risk factor
for hypertension and cardiovascular
disease (CVD).*? Because job con-
trol appears to buffer (moderate) the
effects of job demands on risk of
stress-related illness, increasesin job
control reported in the European and
United States surveys might com-
pensate for the increases in job de-
mands. (On the other hand, there
may be a limit to the buffering ef-
fects of job control in cases of ex-
treme job demands.) Job strain was
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not analyzed in the United States
surveys. However, in Europe, in-
creases in autonomy were not suffi-
cient to compensate for increased
work intensity. The proportion of
“high strain” jobs in Europe in-
creased from about 25% in 1991 to
about 30% in 1996.°

European surveysin the year 2000
show continuing increases in work
intensity and job demands, however,
increases in job control or autonomy
in the earlier period have leveled off
or are declining dlightly.**** The
trends of increasing demands and
stable control between 1995 to 2000
suggests that the prevalence of job
strain has continued to increase in
Europe, an alarming trend with a
potentially dramatic impact on future
risk of hypertension and CVD.

These trends may aso vary by
socioeconomic status (SES), al-
though very little data is available to
test such a hypothesis. The combina-
tion of hectic and monotonous work,
as a proxy measure for job strain,
shows little change in Swedish na-
tional surveys between 1992-2000
for al workers. (During 1992, the
Swedish economy wasimpacted by a
major recession.) However, between
1992-2000, among low income
workers as well as blue-collar work-
ers, prevalence of hectic/monotonous
work increased from about 12 to
20%.%°

The limited United States data
available underscore the need for
periodic comprehensive surveys of
all constituents of the United States
workforce, and the evaluation of risk
factors such as job strain and SES.

Impact of New Systems of
Work Organization on Job
Characteristics

Manufacturing

The NIOSH NORA report points
out that new work systems, such as
lean production and TQM, in con-
trast to the traditional assembly-line
approach to job design, have often
sought “to capitalize on the ingenu-
ity, creativity and problem-solving
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ability of workers to make the pro-
duction process more efficient”*, (p.
9). Lean production is designed to
reduce impediments to the smooth
flow of production through continu-
ous improvement (“kaizen”) in pro-
ductivity and quality, “just-in-time”
(JIT) inventory systems (“kanban”),
and elimination of “wasted” time and
motion (“muda’).*® Small teams of
hourly workers (quality circles) meet
to solve quality and productivity
problems.

Early proponents of lean produc-
tion argued that, by rotating jobs and
sharing responsibilities, “multi-
skilled” workers can solve quality
problems at their source and boost
productivity. The “freedom to con-
trol one’s work” replaces the “mind
numbing stress’ of mass production.
Workers in a lean plant have the
opportunity “to think actively, in-
deed proactively,” to solve work-
place problems. This “creative ten-
sion” makes work “humanly
fulfilling’?, (pp. 13 14, 99, 102).
However, these early studies of auto
manufacturing did not measure job
characteristics, work hours, or occu-
pational injuries and illnesses,?
rather, they relied mainly on inter-
views with managers.*’

More recent studies (reviewed
in *®) also point out that lean produc-
tion provides for more job enlarge-
ment, cross-training and problem-
solving opportunities than traditional
manufacturing job design. However,
quality circles are not empowered to
make managerial decisions, as are
the autonomous workgroups typical
of Scandinavian Socio-Technical
Systems design. Lean production
leaves the traditional hierarchy and
assembly-line essentially un-
changed.*®'9?° Cycle-time typically
remains very short (often 1 minute or
less in auto assembly) and following
highly standardized steps at narrowly
defined tasks is mandatory.*”** Re-
liance is placed on industrial engi-
neering, time studies and predeter-
mined standards to ensure maximum
workloads.?? JIT inventory systems
remove the stock between operations

which act as buffers in the system,
and “removes any ‘free time' the
worker may have previously enjoyed
while the machine ran through it's
cycle’® (p. 66).

In Canadian and United States
studies of lean production in auto
manufacturing, job demands were
often reported to be elevated.?*2°
However, British manufacturing em-
ployees reported significantly fewer
“problem-solving” demands after in-
troduction of a moving assembly
line?” and British auto parts employ-
ees reported dlightly less workload if
they participated in the implementa-
tion of a lean system—but a signif-
icant increase in workload if they did
not participate.?®

Low or decreasing decision au-
thority was aso reported in many
cases, including a decline in partici-
pation in decision-making, and “in-
fluence over the job” over time as
new systems were implemented.?®
British employees reported signifi-
cantly less job control after the mov-
ing assembly-line and elements of
lean production were introduced.?’
The promise of producing highly
trained “multiskilled” workers was
aso chalenged by Canadian and
United States survey data.*?° Brit-
ish truck manufacturing employees
reported a decrease in skill variety
and use.”’

Another new system has been
called “high performance work orga-
nizations,” often implemented as part
of labor-management negotiations.
For example, a an auto plant in
Wayne, MI, 71% of workers report
having benefited from the “team
concept.”** Workers had input into
the design of the new system before
it was put in place, team leaders were
elected, teams could schedule per-
sonal and vacation time, the union
monitored overtime and seniority
rights, and the new system was writ-
ten into contract language and rati-
fied overwhelmingly.®® In one area,
workers had more control and discre-
tion and were able to stockpile their
product (contrary to JT principles).
Of course, labels such as “lean,”
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“team concept,” and “high perfor-
mance work organizations’ are used
to describe a wide range of experi-
ments in work organization. We need
to evaluate these experiments for
their actual effects on job character-
istics such as job demands, control
and support, rather than rely on the
label used in a particular workplace.

Lean work and other team-based
methods have spread beyond auto
manufacturing to other manufactur-
ing industries. For example, the tra-
ditional production process in the
United States garment industry is the
“pbundle’ system.33? Operators per-
form one task on each piece in the
bundle of cut garment parts, which
often takes only a few seconds.333
The fragmented, repetitive work
combined with piece-rate leads to
high rates of work-related musculo-
skeletal disorders (WRMDs).***® In
anew system, “modular manufactur-
ing,” teams of multiskilled operators
assemble an entire garment, with re-
duced supervision, and are involved
in quality control, machine mainte-
nance, and sometimes in setting and
meeting group goals.®* Piece-rate
wages are replaced by an hourly
wage with a group bonus.*? Modular
garment workers reported greater
skill use, but aso increased per-
ceived stress and no differencein job
satisfaction compared to “bundl€”
workers.**3* Similar new work sys-
tems have aso been implemented
outside of manufacturing, in indus-
tries such as telecommunications and
health care.

Telecommunications

There was little impact of self-
managed teams on unionized cus-
tomer service work. However,
unionized installation and repair
workers reported significantly more
job satisfaction, autonomy, coworker
support, days of training, and ad-
vancement opportunities relative to
workers in traditionally managed
(but highly skilled) craft jobs. Their
job satisfaction was significantly as-
sociated with “on-line” participation
(eg, greater autonomy) but not with

“off-line” participation (eg, quality
of work life, TQM, problem-solving
teams). >

Health Care

In the United States health care
industry, two forms of work restruc-
turing introduced in the 1990s have
been studied. First, “patient-focused
care,” based on TQM, uses cross-
trained multiskilled teams, with
fewer individual job categories, de-
centralized ancillary services, and
computers to reduce case recording
time. Registered nurses (RNs) man-
age teams, but fewer RNs are needed
since lower paid unlicensed generic
health care workers undertake some
direct care.®**" Second, “ operations
improvement” seeks rapid cost sav-
ings by reducing the number of RNs
and replacing them with nurses
aides.®® These new approaches are
replacing an earlier system devel-
oped in 1970s known as “primary
nursing,”*° “ professional nurse prac-
tice models’ or “magnet hospitals,”
which featured RN autonomy and
control over clinical practice and de-
centralized decision-making.*°~42
Cost containment efforts have led to
longer hours of work and increased
stress among nurses, and have con-
tributed to a nursing shortage.*® Ex-
pansion of the “magnet hospital” ap-
proach, to help attract and retain
staff, could provide a valuable anti-
dote to the current shortage.

While “considerable attention has
focused on the adverse effects of. . . .
widespread and abrupt changes in
work practices on patient care. . .. )"
NIOSH points out that little research
has been conducted on the effects of
these changes on job characteristics
or on employee health and safety”,
(p. 18). Case studies of patient-
focused care experiments or down-
sizing in the health care industry
have relied primarily on measuring
job satisfaction and not job charac-
teristics such as demands or con-
trol 8
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Summary

The limited research available pro-
vides little evidence that manufactur-
ing workers are “empowered” under
lean production.*® Rather, the studies
suggest that lean production in auto
manufacturing creates intensified
work paces and demands. Increases
in decision authority and skill are
very modest and/or temporary, and
decision latitude remains low.

Thus, such new systems of work
organization may be increasing “job
strain” and risk of hypertension and
CVD. The NIOSH NORA team de-
scribes the concern that “. . . various
worker participation or involvement
strategies may often be more cere-
monial than substantive, having little
meaningful influence on worker em-
powerment—or perhaps even erod-
ing workers' means to influence job
conditions through more traditional
|abor-management mechanisms such
as collective bargaining”*, (pp. 15—
16).

Many research issues remain, in-
cluding: comparisons between types
of new work systems, eg, lean pro-
duction, “high performance work or-
ganizations,” and Scandinavian sys-
tems; forms of worker participation;
forms of skills training and devel op-
ment; impacts on coworker support
and solidarity, for example, to what
extent is peer pressure used to in-
crease work pace; and the nature of
new work systems in nonunion set-
tings, since existing studies are pri-
marily from unionized workplaces.*®

Impact of Trends in Work
Organization on Worker Health
and Safety

The organization of work can have
an important impact on stress-related
health outcomes such as cardiovas-
cular disease, musculoskeletal disor-
dersand psychological disorders (de-
scribed in detail below). However, as
NIOSH points out, it can aso influ-
ence the level of exposure to physi-
cal hazards on the job, for example,
workers working extended work
hours may be at risk of exceeding
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permissible exposure limits to haz-
ardous substances. Increased public
contact and alternative work sched-
ules (such as night work), common
in the growing service sector, may
expose workers to an increased risk
of violence on the job. NIOSH also
argues that worker health and safety
may aso be indirectly affected by
cuts in occupational health services
or the loss of accumulated health and
safety knowledge (due to downsiz-
ing), lack of safety training (among
temporary workers) or by the growth
of voucher-style health benefit pro-
gramst, (p. 4).

The NORA team suggests that fur-
ther research is also needed to assess
newer human resource programs,
such asincentive pay programs, flex-
time, telecommuting (work at home),
and strict absenteeism policies,
which “may ease or exacerbate risk
of stress, illness, and injury among
workers. Such programs may reduce
stress by harmonizing work and fam-
ily demands and minimizing daily
commutes. However, risks include
loss of safety oversight, introduction
of occupational hazards into the
home, blurring of work and family
roles, isolation from peers and feel-
ing constantly tethered to the work-
place’®, (p. 12). The limited number
of studies on trends in work organi-
zation and worker health and safety
are briefly summarized below.

Occupational Accidents and
Injuries

Downsizing has been associated
with increased rates of fatal occupa-
tional injuries in the United States,**
and reduced staffing has been asso-
ciated with injuries among nurses.*
Needle stick injuries have been asso-
ciated with work restructuring in
United States hospitals that increases
stressful working conditions*® and
with understaffing and poor organi-
zational climate.*” Overtime work
has been associated with work acci-
dents and injuries.®*8->*

Recent reviews of studies on orga-
nizational factors have found lower
injury rates to be associated with

Work Organization and Health - Landsbergis

empowerment of the workforce,
good relations between management
and workers,”*>* autonomy, effi-
cacy, delegation of control, low
stress, low grievance rates,> and en-
couragement of long-term commit-
ment of the workforce.>®

Work-Related Musculoskeletal
Disorders

Musculoskeletal injuries and
pain have been associated with or-
ganizational downsizing in Fin-
land,>* “reengineering” in a Cana-
dian hospital,>®> low staff density
combined with high nursing-unit
workloads,**>" |ean production in
the auto industry in the United
States and Canada,® overtime
work®®%9 and contingent or tempo-
rary work.®® A substantial body of
research has linked work-related
muscul oskeletal disorders (WM SDs)
to stressful aspects of work organi-
zation, such as machine-paced
work, inadequate work-rest cycles,
wage incentives, time pressure,
overload, low job control, low so-
cia support, and repetitive work/
lack of task variability.58°962-68 |t
has been suggested that the dra-
matic increase in the number of
reported WMSDs in the United
States, beginning in the mid-1980s,
resulted, in part, from work inten-
sification. For example, the meat-
packing industry, in response to
global competition, had “rational-
ized” production—increased line
speed, introduced machine pacing
and fragmented jobs,®® which con-
tributed to dramatic increases in
WMSDs™, (pp. 5 to 6).

The NIOSH NORA muscul oskel-
etal disorders team states that further
“research is needed in the areas of
task assignment and work/rest sched-
ules, job rotation, job enlargement
and length of the workday” "™, (p.
11), and calls for studies on “the
impact of downsizing, labor short-
ages, or increased overtime on the
occurrence of MSD” ", (p. 17).

Psychological/Behavioral
Disorders

Downsizing has aso been associ-
ated with minor psychiatric disorders
among English male government
employees.”? Long work hours have
been associated with psychological
distress, including “burnout”,® psy-
chological symptoms,”® and un-
healthy behaviors such as excessive

alcohol use®’ and smoking.”*"®
The International Labor Office re-
ports that “. . .. while the origins of

mental instability are complex and
the workplace practices and income
and employment patterns differ
widely among the countries studied,
a number of common threads appear
to link the high prevalence of stress,
burnout and depression to changes
taking place in the labor market, due
partly to the effects of economic
globalization.” "®

Cardiovascular Disease

Few studies have examined the
effect of new organizational prac-
tices on cardiovascular outcomes. In
a study of English male government
employees, downsizing was associ-
ated with increases in blood pres-
sure.”? However, a body of research
exists examining the impact of task
level risk factors that have been in-
creasing—job strain and long work
hours.

Job strain, the most widely studied
job stressor, has been increasing in
prevalence in Europe in the past
decade and may be increasing in the
United States. As of 2000, there had
been 24 studies of job strain and
CVD among men,”” and 6 studies
among women,”® most with signifi-
cant positive associations.

The link between job strain and
cardiovascular disease (CVD) ap-
pears to be mediated in part by blood
pressure (BP). While few studies of
job strain and casual clinic BP have
shown associations,”® strong evi-
dence of an association is found in
studies where BP is measured by an
ambulatory (portable) monitor.”’
Ambulatory BP (AmBP) is a better
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predictor of target organ damage and
CVD thaniscasual clinic BP.2° Most
cross-sectional studies of job strain
and AmBP in men’’ and in women’®
have shown significant positive asso-
ciations, with an effect of job strain
(as a dichotomous measure) in the
range of 4 to 8 mm Hg systolic
AmBP. In the only long-term pro-
spective study of job strain and
AmBP (in New York City), men
with chronic exposure to job strain
over 3 years had 11 to 12 mm Hg
higher systolic work AmBP than the
group unexposed at both times.®*

Expanding the use of AmBP mon-
itoring, and other forms of BP mon-
itoring in the workplace,®? will allow
us to identify “occult” (hidden)
work-related hypertension, charac-
terized by normal casual clinic BP
and elevated work AmBP. Such oc-
cult hypertension remains under-
detected, despite its potentia clinical
importance.®®

Overtime. A few early studies sug-
gested that long working hours may
increase risk of heart disease.>*~%° A
1992 study in the Netherlands found
“self-reported prolonged overtime”
associated with an excess risk of
acute myocardial infarction (MI)
among men.%” Two recent Japanese
case-control studies found an associ-
ation between long work hours and
first acute MI in men, with a 2-fold
increase in risk for weekly hours
>60 in one study.®® The other study
found increased risk for either short
(<7) or long (>11) daily hours in
the previous month.®° (The authors
speculated that the shorter hours may
have been a manifestation of early
disease.) Two recent Japanese stud-
ies also found some evidence linking
overtime work with BP among men
working >55 hours per week, %
with the second study only finding
an association among men >50
years old.”*

Socioeconomic Satus. The impact
of job strain is more consistent and
stronger for blue-collar men than
among men with higher socioeco-
nomic status (SES), both for CVD”’
and for AmBP.°2 Among women,

similar (though not completely con-
sistent) patterns were seen for heart
disease in the Framingham Heart
Study.93‘96

Trends in Incidence of CVD.
While there has been a large decline
in the CVD mortality rate in the
United States over the past 40
years,®” CVD incidence does not ap-
pear to be declining, at least over the
past 20 to 25 years. ' There is
conflicting evidence regarding trends
in the prevalence of hyperten-
S'on'lol—103

In Sweden, a decline in the inci-
dence of heart attacks began among
some groups in the 1980 s,*°* how-
ever, there has aso been a growing
gap between socia class groups. In
1971, risk among blue-collar work-
ers was only 20% higher than white-
collar workers, but by 1992, the rel-
ative risk had increased to 2.
Similarly, in Denmark, there has
been an increasing gap in coronary
heart disease incidence between
white-collar workers and blue-collar
workers between 1981 to 1993.1%°

On going surveillance and further
research is needed to test the hypoth-
esis suggested by these data that
trends in stressful job characteristics
(job strain and overtime) and stress-
ful new systems of work organiza-
tion (such as lean production) may
beincreasing the risk of work-related
illness, particularly among lower
SES workers.

Work Organization
Interventions to Protect Safety
and Health

Intervention efforts to decrease the
health risks from stressful work or-
ganization may take many forms,
including individual stress manage-
ment, education, surveillance, job re-
design, collective bargaining, labor-
management committees, workers
compensation, and government reg-
ulations.®”-1967199 The NIOSH
NORA team pointed to studies
showing “small, inconsistent and
short-term effects” of common
workplace job redesign or participa-
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tory interventions. However, they
also suggest that “organizations can-
not be readily changed or improved
by attempts to systematically manip-
ulate their individual parts. .. ”?, (p.
19-20)

Job Redesign

Interventions to improve em-
ployee health may well require sys-
tematic and sustained efforts to im-
prove work organization. For
example, an intervention on an inner
city bus line in Stockholm was de-
signed to diminish time-pressure and
promote traffic flow. There was a
significant decline in systolic BP
(—10.7 mm Hg) in the intervention
group that was greater than in the
comparison group (—4.3)."*° Anin-
tervention among Swedish civil ser-
vants included worker committees
which developed and carried out ac-
tion plans to reduce work stressors.
A significant decrease in apolipopro-
tein B/AI ratio occurred in the inter-
vention group, but not in the control
group. Stimulation from and auton-
omy over work significantly in-
creased in the intervention group but
remained the same in the control
group.*** A Swedish field study also
showed that systolic BP, heart rate,
epinephrine and self-reported tired-
ness increased significantly from the
start to the end of a day shift at a
traditional auto assembly line, but
not at a more flexible work organi-
zation with small autonomous
groups having greater opportunities
to influence the pace and content of
their work.**?

Individual Health Promotion

Stress management interventions
may have positive effects, however,
if employees return to an unchanged
work environment and high levels of
job stressors, those beneficial effects
are likely to be eroded.™*® Cardiac
risk factor counseling in isolation
may have poor efficacy, particularly
among occupational groups with a
heavy burden of exposure to occupa-
tional stressors. For example, Fisher
and Belkic state: “despite devotion
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of substantial time and the use of
state-of-the-art methods. . . . our ef-
forts applied systematically among
professiona drivers were, at best,
only minimally effective, unless
there was a concomitant ameliora-
tion in stressful working condi-
tions.” 14

Return to Work After Cardiac
Events

Advances in cardiovascular ther-
apy permit the cardiovascular func-
tion of many patients to be restored
so as to make returning to work
potentially possible.**®> However,
should heart attack patients return to
jobs with a stressful work organiza-
tion? In one study, among men who
had suffered afirst M1 below age 45,
the predictive strength for 5-year
heart disease mortality of returning
to a high strain job was of similar
magnitude to the degree of coronary
atherosclerosis, and more powerful
than left ventricular ejection frac-
tion.**® Occupational physicians
need to work with cardiologists and
other health professionals to identify
potentially modifiable cardionoxious
stressors in the patient’s work envi-
ronment, and then together formulate
and implement a plan to provide a
safer return to work after cardiac
events.

Worksite Health Promotion

A number of researchers have rec-
ommended integrating workplace
health promotion and occupational
health, to develop complementary
behavioral and environmental inter-
ventions.**”*'8 One example of such
a program is the WellWorks Project
conducted in 24 worksites in Massa-
chusetts. A “significant association
was observed between participation
in nutrition and [environmental] ex-
posure-related activities, suggesting
that participation in programs to re-
duce exposures to occupationa haz-
ards might contribute to blue-collar
workers' participation in health pro-
motion activities.” In addition,
“when workers were aware of
change their employer had made to
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reduce exposures to occupational
hazards, they were more likely to
participate in both smoking control
and nutrition activities’**°, (p. 191).
Barriers to participation, such as
blue-collar workers' time constraints
and job responsibilities, were ad-
dressed, for example, through nego-
tiation of time-off for participationin
health promotion activities.*®°

Conclusions

Recent trends in the organization
of work may affect worker health
through a variety of pathways—by
increasing the risk of stress-related
illnesses, such as cardiovascular dis-
ease, musculoskeletal disorders and
psychological disorders, by increas-
ing exposure to hazardous sub-
stances and violence on the job, or by
affecting occupational health ser-
vices and training programs. Much
remains to be learned about the na-
ture of changesin work organization,
and how they affect worker health
and safety. While available evidence
is limited, such evidence suggests
that recent trends in work organiza-
tion may be increasing the risk of
occupationa illnesses.

In a groundbreaking publication,*
NIOSH has provided a concise sum-
mary of available knowledge and a
detailed agenda for research and de-
velopment. The agenda includes the
need: for better data collection ef-
forts, to understand the health and
safety effects of prominent trends in
organizational practices, for morein-
tervention research; and to formalize
and promote organization of work as
a digtinctive field of study within
occupational safety and health. |
would add a few additional specific
recommendations:

1. Despite practical difficulties, we
need to assess the health effects of
working conditions among con-
tingent, part-time, temporary, un-
documented and lower SES work-
ers, who may be facing greater
health risks as a result of eco-
nomic trends and trends in the
organization of work.

2. Measurement of blood pressure
while employees are working
holds great promise as a surveil-
lance technique to detect cases of
occult work-related hypertension,
sentinel eventsindicating a stress-
ful work organization.®?

3 There is a growing understanding
of the various biological pathways
by which work organization af-
fects health, especially for cardio-
vascular disease™ and for muscu-
loskeletal  disorders.®®  Further
research on these pathways should
be encouraged.

4 Use of imprecise measures of ex-
posure to work stressors generally
leads to a dilution of effect esti-
mates, and thus, an underestima-
tion of the importance of work
organization in occupation health.
The use of standard generic work
stressor questionnaires needs to be
encouraged, including the Job
Content Questionnaire,*** the Ef-
fort-Reward Imbalance Question-
naire,**? the Occupational Stress
Index**® and the NIOSH Job
Stress Questionnaire.*** Research-
ers also should be encouraged to
use additional approaches, such as
guestions specific to a particular
occupation, ng work history
(cumulative exposures), job title
averages, and expert-observer as-
sessment.*#*

5. Surveillance, identification of
high-risk workplaces and occupa-
tions, the provision of clinica
care, and design and implementa-
tion of workplace interventions
can be effectively accomplished
by ateam approach involving cli-
nicians, occupationa heath psy-
chologists, health educators, er-
gonomists, epidemiologists, and
other health professionals work-
ing with labor-management com-
mittees (as in'?°).

6. We need to better estimate the
economic costs, including medi-
cal costs, workers' compensation
costs and absenteeism, of the po-
tential health effects of new
trends in work organization.
Much of this cost, as with all



occupational illness, is likely
borne by workers, their families,
and taxpayers.**"*?® Recognition
by employers of the costs they
currently bear of work organiza-
tion-related illnesses through lost
work-time and some workers
compensation payments, as well
as acceptance of the larger social
costs of these illnesses, can help
to spur prevention efforts.
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