
Workplace stress associated 
with cardiovascular deaths 
Study underscores the health threats of workplace pressures

Occupational health professionals have been
aware for years of the deleterious impact stress
can have on employee health. However, a new

study in the October 2002 issue of BMJ (formerly the
British Medical Journal) brings the issue into sharp focus
with some disturbing findings, and perhaps indicates a
need to redouble efforts to combat workplace stress.

The researchers concluded that workers with high
stress levels may be more than twice as likely to die of
cardiovascular disease than co-workers who do not
share the same stress levels. In a study that followed
more than 800 Finnish industrial workers for more than
25 years, they found that “after adjustment for age and
sex, employees with high job strain [a combination of
high demands at work and low job control] had a 2.2-
fold cardiovascular mortality risk compared with their
colleagues with low job strain. The corresponding risk
ratio for employees with effort-reward imbalance [low
salary, lack of social approval, and few career opportu-
nities relative to efforts required at work] was 2.4.”1

They also found that high job strain was associated
with increased serum cholesterol at the five-year follow-
up, and that effort-reward imbalance predicted increased
body mass index at the 10-year follow-up.

While the researchers noted that there is a large body
of research employing the job strain and effort-reward
imbalance models, “No previous study has tested them
simultaneously in relation to cardiovascular mortality.”

Nothing new, but . . . 

While occupational health experts were not surprised
by the findings, some were impressed. “It’s not a new
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thought and studies have looked at this link
before, but this could very well be a better, more
convincing study,” says Jeffrey P. Kahn, MD, a
New York City psychiatrist and business consul-
tant at WorkPsychCorp.com. He is also co-editor
of a new book, Mental Health & Productivity in the
Workplace. 

However, he continues, “we need to be more
open-minded than [the researchers] are, although
what they say is quite believable.”

If you look at recognized, statistical risk factors
for heart disease, it doesn’t necessarily mean those
factors cause heart disease, says Kahn. “For exam-
ple, earlobe creases seem to be a risk factor for heart
disease, but no one suggests you do plastic surgery
to end the risk.” 

Nevertheless, he says, “There are a number of
factors that seem to have to do with heart disease,
depending on which data you believe. This study
presents one. There’s also other literature show-
ing some relationship between depression, anxi-
ety disorders, and heart disease.” 

There’s certainly nothing new in the correlation
between stress and heart disease, adds Don R.
Powell, PhD, president of the American Institute
for Preventive Medicine in Farmington Hills, MI.
“The theory seems to be that when you are under
stress, it creates a striation of the blood vessels.
Because the lining of the vessels is no longer
smooth, cholesterol is more likely to adhere to
arterial walls.”

Where do employers stand? 

When cable news networks such as CNN give
airtime to studies like the one in BMJ, it’s hard for
company executives to ignore the issue. That
doesn’t mean, however, that they will give work-
place stress the attention it merits.

“Companies should certainly not be surprised
[about the issue] given the relatively strong link 
in the literature between stress and cardiovascu-
lar disease,” notes Sam Moon, MD, MPH, chief
of the division on environmental and occupa-
tional medicine, and director of clinical and cor-
porate affairs for the Duke Center for Integrated
Medicine in Durham, NC. 

Nevertheless, he adds, “companies are all over
the board. Some companies don’t see [workplace
stress] as part of their responsibility, like they do
complying with OSHA standards. The place it
does come into play is with companies that look
more globally at the health of the work force.”

“Certainly, workplaces need to address stress,
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but in the past, some workplaces didn’t even
want to admit there was any stress because of the
potential for workers’ comp claims,” says Powell.
“They felt they might be held liable for stress in
the workplace, just as they can be for having haz-
ardous materials and dangerous equipment or
having poor ergonomic practices lead to carpal
tunnel syndrome.”

Kahn has had similar experiences. “A few years
ago, the head of human resources for a large corpo-
ration asked me to make a presentation about sub-
stance abuse to senior management,” he recalls.
“The program was scheduled, but the CEO heard
about it and cancelled it on the grounds that there
was no substance abuse problem at his company.
That’s not so uncommon.”

Powell sees a shift, however, not only because
stress has been so closely associated with heart
disease, but also because it can lead to increased
costs and decreased productivity. “Employees
under stress make mistakes that can be costly to
the company — in extreme cases, they can even
go on a killing rampage,” he notes. “More than
before, companies are now dealing with stress
either through their EAPs [employee assistance
programs], occupational health programs, or
wellness programs.”

Kahn is not nearly as sanguine. “I think most
employers don’t know how to take it seriously,”
he says. “Stress management programs are fairly
common, but there is little evidence they do much
good. The employees who participate are likely
not to be the most stressed.”

Kahn says that when he conducts workplace
seminars, he always asks the attendees to think
of the five most stressed people in the company,
and look around the room and raise their hands
to indicate how many they see. “I’ve never seen
any hands,” he relates.

Not only are stress management programs not
as effective as they might be in reaching the peo-
ple who need help the most, says Kahn, “But
beyond that, we are not necessarily using the
most effective approaches.”

New approaches emerging

New approaches to stress management will
hopefully prove more effective, thus strengthen-
ing employer commitment. Of course, there may
be numerous paths to the same goal.

For Kahn, any successful approach must have
two key elements: 1) the ability to identify those
employees who will benefit from the right kinds

of help (e.g., via self-assessment questionnaires);
2) the ability to provide those employees with the
right kind of help. (What are the critical compo-
nents for an effective stress management pro-
gram? See article, p. 136.)

“There are a number of strategies that can be
used, but the most effective have not been tried,”
he asserts. He is currently working with a large
company on developing a national program to do
a better job of identifying workers who need help.

Kahn is interested in those workers who are
what he calls seriously distressed. “They have lots
of things going on in their lives at the same time — 
a promotion, a new child, a mother who recently
died,” he explains, noting that events don’t have 
to be negative to add to stress levels. 

For Moon, one of the newest wrinkles in stress
management is what he calls “a higher level of
EAPs.” His group at Duke has perhaps the largest
mental occupational health practice in the country.
“We have psychologists who just focus on work
health,” he explains. The program also has post-
doc fellowships, which were kicked off with money
from the National Institute for Occupational Safety
and Health. 

“We not only provide confidential visits to work-
ers  — which is a critical part of stress reduction;
having someone to talk with — but we go farther,
by helping to identify important organizational
trends,” says Moon. 

Often the first sign of problems appears when
employees come forward because they have
symptoms of stress — they may not be sleeping
well, or they have problems concentrating.
“While the individual problem is confidential,
you still have a conduit to feed back general
trends to the organization,” he explains.

This approach helps address what Moon sees
as one of the most critical issues of stress manage-
ment. “Whose responsibility is stress?” he posits.
“Does the hazard reside with the employee or
with the job? Or does it reside in the interaction
between the two — which I believe. We in occu-
pational health usually assign responsibility to
one or the other.” 

It is important for occupational health profes-
sionals, he says, to look at work, health, and pro-
ductivity in an overall framework. “You have to
look at long- and short-term disability, workers’
comp — all elements — to really get a handle on
things,” says Moon. “Companies that do that
often put much effort into wellness, and a good
portion of that will focus on stress reduction.”

For Powell, cognitive restructuring is an
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important new technique, which he has incorpo-
rated into his program, Systematic Stress Manage-
ment. “It helps people look at the stresses around
them and then analyze what they are saying to
themselves — their attitudes and beliefs about those
stressors,” he explains. “That’s really the determin-
ing factor; nothing is inherently good or bad. What 
if you have an accident on the way to work? One
employee might think about how their beautiful car
was scratched, and experience a full-blown stress
reaction and have a bad day. Another could total
their car, but be happy because they are safe and
sound.” People can be taught to make changes in
their attitudes and belief systems, Powell asserts.

Social support is another new area Powell is
exploring. “Research shows people who are iso-
lated and on their own have more stress than
those involved with social groups and who have
a sense of connectedness,” he observes. “Some
companies will actually put together support
groups for people in stress or refer them to com-
munity organizations.”

Whatever methods you employ, it’s important to
recognize that not doing the job properly or com-
pletely can be costly, says Kahn. “There is a definite
financial advantage to doing it right the first time,”
he notes. “You can offer limited benefits to some
people, a show of goodwill to employees, but you
don’t necessarily get at the underlying organiza-
tional problems, personality problems, professional
problems — some of which the company may not
want to get at. But there’s a clear disadvantage to
not addressing the problem as well as you’d like.

“The trick is to address the root causes in a way
that will not only provide benefits for the employ-
ees but for the company,” he continues. “Studies
show that if you do a program right and provide
good treatment, there is a substantial cost offset in
saved medical costs, reduced turnover and absen-
teeism, and increases in productivity.”

Reference

1. Kivimaki M, Leino-Arjas P, Luukkonen R, et al. Work
stress and risk of cardiovascular mortality: Prospective
cohort study of industrial employees. BMJ 2002; 325:857.
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Pinpointing stress causes 
key to stress management

There is no one perfect model for an effective
stress management program, but those that

get results often will have several elements in
common. Don R. Powell, PhD, president of the
American Institute for Preventive Medicine in
Farmington Hills, MI, says one of the most impor-
tant elements is to have the program somewhat
custom designed. 

There are different time pressures, workloads
and job insecurities from profession to profession
and from company to company. “Are employees
being pushed to perform when they are not really
trained? Is there adequate compensation? Do
they have control over their destiny at work?
Clearly knowing how to control this can mitigate
stress,” he says.

Other key elements Powell recommends
include:

• teaching time-management skills;
• relaxation training;
• helping people diagnose the stress in their

lives;
• helping people understand the relationship

between stress and change. 
Addressing change also is critical to Jennifer

Lim, RN, MSN, COHN-S/CM, FAAOHN, of
Comprehensive Health Services, based in Vienna,
VA. “We have to identify what we can control
and understand where our stressors are coming
from,” she says.

To do this, Lim employs a stress map matrix.
The matrix has 10 domains — such as personal,
professional, financial — each representing differ-
ent components of one’s life. In each, the employee
is gauged as being in a hot zone (which is highly
stressed), a warm zone, an alert zone, and so on.
Lim asserts that successfully making changes in
one box can lead to changes in others.

She agrees with Powell on customization. 
“A person has to develop and customize their
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approach within their own style,” she says.
Employees also have to be helped to identify

the underlying causes of stress. “Too often, we
give them coping mechanisms, which are like a
Band-Aid; we don’t understand there’s a deep
gash below,” she explains.

Finally, says Lim, miscommunication in the
workplace must be addressed. “It’s one of the
major stressors,” she asserts. 

Communication also is a critical issue for Sam
Moon, MD, MPH, chief of the division on environ-
mental and occupational medicine and director of
clinical and corporate affairs for the Duke Center

for Integrated Medicine, Durham, NC. This is
especially true, he says, when it comes to commu-
nication between managers and employees. 

“I see a lot of information that suggests man-
agement training is a big part of the leverage you
need in the workplace to help employees deal
with stress,” he says. “This gets to the interaction
between the employee and the job. Job strain may
be no more than a mismatch between the degree
of autonomy and the demands of the job. The
supervisor might need to recognize that.” 

Moon also recommends having a gatekeeper
on staff to identify and refer those employees
who need to go on to more intensive therapy.

Finally, he says, a well-rounded program should
provide critical incident debriefing. “There were
tons of these provided after 9/11,” he notes. “They
can also address death threats or concerns about
racial tensions or upcoming downsizing.”

Whatever the critical incident, Lim agrees with
Moon that this should be a distinct element from
basic stress management. “It’s entirely different,”
she says.  ■

Travel medicine can be a 
valuable occ-med add-on
Low-cost services can make a difference 

It sounds exotic, but it’s a fairly low-cost service,
and it’s relatively easy to implement. “It” is a

travel medicine component that can easily be added
to your ongoing occupational health services.

Just ask Mary Ruth Hunt, MD, director of
Moses Cone Occupational Health Services in
Greensboro, NC. “I had been working with
travel medicine for four years when I came to
Moses Cone, “ she relates. “At my previous job
in Wilmington, DE, there was already an exist-
ing travel medicine clinic. As I worked there, I
got experience with it and did a lot of research
and learning. It’s something I love doing, and
nobody was providing the service in this area.”

Travel on the rise

Travel medicine services have become more
important in recent years, Hunt asserts. “In the
last few years there has been a huge increase in
the number of U.S. citizens traveling to places
where they are at risk for a number of diseases,”
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Stress workshops planned

The American Psychological Association, the
National Institute for Occupational Safety and

Health (NIOSH) and the School of Business,
Queen’s University, Toronto, will hold their fifth
interdisciplinary conference on occupational stress
and health on March 20-22, 2003 at the Sheraton
Hotel in Toronto. The conclave will be called “Work,
Stress and Health: New Challenges in a Changing
Workplace.”

The conference will include interactive presenta-
tions, papers, symposia, and workshops on new
research findings, policy and prevention/intervention
programs, and will address these major themes:
• New Work Contracts
• Organizational Policies and Work Redesign
• Hours of Work
• Psychosocial Factors and Health
• Work, Family, and Community
• Physical Safety at Work
• Flexible Work Processes
• Advances in Research Methodologies
• Bridging from Research to Practice
• Best Practices
• Special Populations in the Work force
• Prevention and Intervention
• Disability and Disability Management
• Mass Disaster and Terrorism
• Legal Issues
• Training in Occupational Health Psychology

For information about registration, contact:
Wesley B. Baker, Conference Coordinator,
American Psychological Association, 750 First St.
N.E., Washington, DC 20002-4242. Telephone:
(202) 336-6033. Fax: (202) 336-6117. E-mail:
wbaker@apa.org. ■



she notes. “For example, hepatitis A is the No. 1
vaccine-preventable travel-related disease. It’s
endemic in the entire world except for the U.S.
and Western Europe; so as we grow up in the
U.S., we are not exposed as children and do not
develop immunity. When we travel, we can pick
it up through contaminated food or water.” 

Hepatitis A can be a very devastating disease,
she notes. “If you get it, you can miss four to six
weeks of work,” she observes. “Yet we have a
great vaccine available that absolutely prevents it.”

Another very prominent disease is malaria,
which is carried by mosquitoes. “It can kill you,”
says Hunt. “You can go on vacation in Africa,
contract malaria, and die.”

Keeping travelers healthy

At Moses Cone, Hunt’s travel medicine ser-
vices are provided inside the occupational health
clinic. Employees simply call the office and set
up an appointment. 

“People come to us, tell us where they are
going, and we discuss pre-travel immunizations

and other ways to stay healthy,” she explains.
“Wherever you go, there is always traveler’s

diarrhea, and we prescribe medications to treat it, as
well as ways to prevent it, such as not drinking the
water, and washing your hands,” she continues.
The roster of potential diseases is a long one, includ-
ing hepatitis A and B, yellow fever, typhoid, polio,
malaria, rabies, and Japanese encephalitis. (Hunt
provides her patients with handouts that describe
various diseases, symptoms, prevention and treat-
ment. See the hepatitis A example, above.)

Hunt is looking to expand the reach of her ser-
vices and is contacting local health-related organi-
zations to help boost referrals. “We also publicize
the service in the hospital newspaper and on our
web site,” she adds. She’s also listing her clinic
with the International Society of Travel Medicine
(www.istm.org), which provides information
about travel medicine clinic locations.

You don’t have to have a particularly large
occupational health practice to be able to incorpo-
rate travel medicine, says Hunt. All it really takes
is the desire to learn and to provide the service.

“It’s very provider-oriented,” she notes. “There
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Traveler’s guide to hepatitis A

The information below is provided by Mary Ruth
Hunt, MD, director of Moses Cone Occupational

Health Services in Greensboro, NC, to patients plan-
ning to travel to countries where it may be contracted:

• Hepatitis A
Hepatitis A is a highly contagious viral infection 

of the liver. Infection is very common in developing
countries and is often transmitted by contaminated
food and water. As many as 134,000 people in the
United States are infected with hepatitis A each
year. This includes infections acquired by travelers
as well as community outbreaks. Hepatitis A is the
most common disease among travelers that can be
prevented with vaccination. 

• What are the symptoms?
Nausea, jaundice (yellowing of the skin and eyes)

fatigue, poor appetite, abdominal pain, vomiting, and
fever are the usual symptoms. The severity can vary.
Adults are more likely to have severe symptoms, while
children may have mild or no symptoms. However,
people with few or no symptoms can still infect family
and others.

• How do you get it?
Hepatitis A is spread from person to person through

fecal contamination and then hand-to-mouth contact.
This can happen by someone simply forgetting to

wash his/her hands after changing a diaper or using
the bathroom and then preparing food. 

• How soon do you feel sick?
The average time from exposure to symptoms 

is 28 days. During this time you can unknowingly
spread the disease to others. 

• How long to symptoms last and is there any
treatment?

Symptoms usually last about a month, but could
last as long as six months. Unfortunately, there is no
effective treatment. Antibiotics do not work on viral ill-
nesses. Symptom relief is the mainstay of treatment.

• How can I protect myself?
Safe food and water consumption is very impor-

tant in avoiding hepatitis A as well as many other
food-borne illnesses. Additionally, vaccination is very
effective. People who have had hepatitis A already
have immunity and do not require vaccination. 

• How soon am I protected after vaccination
and do In need a booster?

Most patients achieve immunity by day 15. A sec-
ond booster shot is needed six to 12 months after the
first shot. The booster shot prolongs protection for at
least 20 years, possibly lifelong. 

• What are the side effects?
Most common adverse reactions are soreness at

the injection site and occasional headache. No serious
adverse events have been attributed to the vaccine. ■



are not a lot of start-up costs. What you basically
need are the vaccines.”

If you’re interested in learning more about travel
medicine, there are a number of classes you could
take. “I’d contact Shoreland Inc. [www.shoreland.
com],” Hunt offers. Shoreland provides a computer
software program called Travax, which offers a
wealth of information about travelers’ diseases.
“The CDC [Centers for Disease Control and
Prevention] also has really good web sites, but 
some are not specific enough, especially in terms 
of specific regions within countries,” she notes.

The bottom line, says Hunt, is that it’s important
for occupational health professionals to consider
offering travel medicine services — especially if
their employee population has a number of busi-
ness travelers. “So many employees are going to
Asia now, to places like Hong Kong and India, and
they really need to be vaccinated against diseases
to keep them healthy,” she concludes.

[For more information, contact:
• Mary Ruth Hunt, MD, Director, Moses Cone

Occupational Health Services, 1309 N. Elm St.,
Greensboro, NC 27401. Telephone: (336) 273-9500.

• Shoreland Inc., 2401 N. Mayfair Road, Suite
309, Milwaukee, WI 53226. Telephone: (800) 433-
5256. Fax: (414) 290-1907.] ■

Picture worth 1,000 
words in ergo program
Workers see visuals of right and wrong practices

If you’re an employee suffering discomfort at
work, you can attend hours of detailed ergono-

mics presentations, but the most valuable time you
spend could be the few minutes it takes to see pic-
tures of yourself at work.

That’s the contention of Joe Esposito, DC, LD,
DABCO, DAAPM, president of the Health Plus
Wellness Center in Marietta, GA. As part of his
comprehensive workplace ergonomics program,
Esposito takes photographs of employees at work
and then reviews those photos with them, pointing
out correct and incorrect postures and motions.

“The program has actually been in the process 
of development for the past 20 years,” he explains.
“Patients would always come in with problems, but
I noticed that since the advent of the computer age,
they’d present with a whole host of new problems
— in the wrists, elbows, and shoulders.”

When Esposito would help a given patient, his
or her companies would often call and ask him 
if there were some way he could help the other
workers. It was through this process that the
program evolved.

After the initial referral, Esposito comes out to
the work site. “First, I meet with the company and
walk around the office with my camera,” he notes.
“I take pictures of the good things and bad things
that are going on. For example, someone might be
sitting at their desk and leaning on one hip instead
of both hips, or the keyboard is too far away, or the
air conditioning vent is blowing directly on the
employee, which could cause muscles to spasm.”

Esposito finds that when he does corporate
workshops the employees like to see themselves.
“We also have a generic slide presentation that
shows how the spine, muscles, bones, and liga-
ments work, and cartoon figures of how to set up
a computer and a chair,” says Esposito. “We talk
about how to lift properly. Then, we put in slides
of the company and compare what the workers
are doing with what they should be doing.” 

Esposito will do this for specific departments
— for example, focusing on proper lifting tech-
niques for shipping and receiving employees.

A holistic approach

Esposito takes a holistic approach to ergonomics.
“Ergonomics is not just lifting,” he explains. “It’s
air conditioning, it’s drinking enough water, it’s
fresh air and lighting.”

His program also incorporates nutrition. “What
you put in your body affects how it works,” he
asserts. Thus, his presentation includes pictures 
of soda machines. “I explain that when you eat
certain things, there are specific reactions on the
metabolic level,” he says. “I show them some of
the better choices available to them.”

Exercise is another important component. “We
cover the basics, and then we get into a bit of
advanced neurological work, such as we do with
athletes,” he observes. This includes cross/crawl
exercises, which, he says, “reboot the brain, after
which everything starts to work better.” (For more
on cross/crawl techniques, see “Self-care pro-
gram combats worker fatigue” in Occupational
Health Management, November 2002, p. 127 .)

Initially, many people cannot do the exercises,
because their brains are “short-circuited,” says
Esposito. However, after showing them precisely
what to do, “for 30 seconds of exercise you get
three hours of good, clean energy.”
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Esposito has presented his program at pharma-
ceutical companies, schools, computer program-
ming firms and churches. He recently completed
a program with an Atlanta law firm. “They loved
it,” he reports. “We were asked back two weeks
later and doubled the number of people.”

He says the employees reported having more
energy and thinking more clearly. “They told me,
‘No one ever told us how easy it was to correct the
problem.’”

[For more information, contact: 
• Joe Esposito, DC, LD, DABCO, DAAPM,

Health Plus Wellness Center, 950 Cobb Parkway
South, Suite 190, Marietta, GA 30062. Telephone:
(770) 427-7387. Fax: (770) 426-1491. Web site:
www.drjoeesposito.com.] ■

Vitamin supplements 
have scientific support
By William B. Patterson, MD, MPH, FACOEM

(Editor’s note: With so many employees taking
herbs and vitamin supplements on their own these
days, it’s important for them to have sound medical
advice. Below is an article on vitamins written by
Occupational Health Management editorial advi-
sory board member William B. Patterson.) 

Many patients have asked me about the evi-
dence for vitamin supplementation in

improving health or preventing medical prob-
lems. My opinion is that the scientific data sup-
porting the benefits of vitamin supplementation
is strong. For example, in prospective studies,
the use of a multivitamin has been associated
with a lower risk of heart disease, colon cancer,
and breast cancer, particularly among regular
users of alcohol. 

These comments and recommendations are
based on published scientific research and reflect
the approach of using the available evidence to
weight the likelihood of benefit against the likeli-
hood of harm. With the exception of excess intake
of vitamin A, there is no meaningful risk associ-
ated with any of the recommendations below. 

Good evidence supports regular supplements
with vitamin E. For example, in healthy elderly
individuals, 200 mg per day of vitamin E provides
enhancement of immune function. There also is

substantial evidence that vitamin E supplements
reduce the risk of cancer and/or cardiovascular dis-
ease, especially in large groups of individuals with-
out known cardiac disease. 

High levels of vitamin C intake have been
associated with a reduced risk of osteoarthritis-
related knee pain and substantial reduction in the
progression of established osteoarthritis. One
study has shown improved cognitive abilities in
older persons taking supplements of vitamin A
and C. In at least one study, subjects with vitamin
C intake more 50 mg per day had a lower death
rate from all cardiovascular diseases.

Research also demonstrates the importance of
daily vitamin D, which is not found in some mul-
tivitamin and mineral preparations. Vitamin D is
especially important for bone strength and may
decrease the risk of other medical problems. 

Higher intakes of vitamin D are associated
with lower risk of osteoarthritis, improved bone
mineral density, and reduced risk of fractures. 

Individuals with low exposure to sunlight and
low milk intake commonly do not receive enough
vitamin D. Many authorities recommend 400 IU
daily for all adults and 800 IU daily for older
adults and adults with other medical problems. 

There is substantial evidence that folic acid
(folate) reduces the risk of most cardiovascular dis-
ease and stroke, and most experts recommend 400
mcg per day. There is also very good evidence that
0.4 mg (400 mcg) of folic acid reduces the risk of
colon cancer. Folic acid is better absorbed in vitamin
form than in foods. Most individuals in the United
States still consume less than 400 mcg of folic acid
per day from their diet. Folate is especially impor-
tant in women of childbearing age since it substan-
tially prevents neural tube abnormalities, a serious
birth defect.

Because 10%-30% of individuals older than 60
cannot absorb vitamin B12 in food, they should take
vitamin supplements that contain B12. Crystalline
B12, the form in vitamins, is absorbed well. Some
specialists in aging also recommend vitamin B6
supplementation. In the Nurses’ Health Study,
women who regularly took multivitamins had a
reduced risk of cardiac disease, which appeared to
be related to a substantial degree to folate and vita-
min B6. The recommended dose of B6 is 3 mg/day.
People who reduce their red meat consumption
without increasing legumes may not obtain
enough B6 from their diet.

Many individuals do not obtain enough cal-
cium, especially middle-aged and postmeno-
pausal women. Calcium prevents osteoporosis
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(weak and brittle bones) and probably reduces
the risk of colon cancer. An intake of at least
1,000 mg per day is recommended for adults 19-
50 depending on your age, sex, physical activ-
ity, diet, and other factors. The recommendation
is 1,200 mg per day for everyone older than 50
years. Calcium citrate is generally better
absorbed than calcium gluconate, and taking
supplements in doses of 500 mg or less with
meals probably improves absorption. Oral cal-
cium supplements in women (and perhaps 
in men) have the added benefit of raising HDL
(good) cholesterol. Good sources of calcium in
the diet include milk, yogurt, most hard
cheeses, tofu, and calcium supplemented foods.

There is substantial evidence that one low-dose
aspirin daily (80 mg or 160 mg) reduces the risk of
cardiovascular disease and colon cancer and may
have other benefits. Using enteric-coated aspirin
will reduce the risk of stomach side effects. 

In a French study of nursing home patients,

supplemental zinc (20 mg) and selenium (100
mcg) improved immune response and substan-
tially reduced the frequency of respiratory tract
infections. There is a substantial body of evidence
suggesting that selenium has a cancer protective
effect, especially of prostate cancer. In a Dutch
study, daily consumption of nutrient rich fruits
and dairy foods increased bone mass and density.
Zinc also may help to prevent macular degenera-
tion, which occurs in the elderly. 

Elderly individuals with a limited diet should
strongly consider multivitamin and mineral supple-
mentation. In one randomized study of elderly peo-
ple, a multivitamin-multimineral combination
reduced the number of days due to illness by half.

Other micronutrients that may have beneficial
health effects include potassium, magnesium, and
chromium. There is good evidence on the value of
chromium piconolate in building lean muscle
mass. Men and postmenopausal women should
not take vitamins that contain iron, which may act
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Supplement

Vitamin E

Vitamin C 

Vitamin D

Folic acid (folate) 

Vitamin B12

Calcium

Low-dose aspirin 

Selenium 

Zinc

Recommended Dosage

200 mg per day

50 mg per day

400 IU daily for all adults and 800 IU
daily for older adults

400 mcg per day

3 mg per day 

at least 1,000 mg per day; 1200 mg per
day for those older than 50 

80 mg or 160 mg daily 

100 mg

20 mg per day

Potential Benefit 

Enhancement of immune function; reduce the
risk of cancer and/or cardiovascular disease.

Reduced risk of osteoarthritis-related knee
pain and substantial reduction in the progres-
sion of established osteoarthritis; improved
cognitive abilities; lower death rate from all
cardiovascular diseases.

Bone strength; lower risk of osteoarthritis,
improved bone mineral density, and reduced
risk of fractures. 

Reduces risk of most cardiovascular disease
and stroke; reduces the risk of colon cancer;
prevents neural tube abnormalities, a serious
birth defect.

Reduced risk of cardiac disease.

Prevents osteoporosis; probably reduces the
risk of colon cancer. 

Reduces the risk of cardiovascular disease
and colon cancer. (Note: there can be stom-
ach side-effects.)

Cancer protective effect, especially of prostate
cancer

Improved immune response and substantially
reduced the frequency of respiratory tract
infections; may help to prevent macular (eye-
sight) degeneration.

From E to Zinc

Source: William B. Patterson, MD, Hingham, MA.



Bans on smoking has 
cut secondhand smoke 
Exposure rates reduced, but variances remain

According to the Journal of Occupational and
Environmental Medicine, the official publica-

tion of the American College of Occupational
and Environmental Medicine (ACOEM), bans 
on smoking in the workplace have substantially
reduced on-the-job exposure to secondhand
smoke for employees.

The researchers examined data on nearly 5,000
employed adults from a nationwide health study,
the Third National Health and Nutrition Examina-
tion Survey (NHANES III). Only workers who did
not smoke and were not exposed to secondhand
smoke at home were included. The study analyzed
changes in levels of the nicotine by-product coti-
nine, from initial blood samples obtained 1988-91 
to follow-up samples taken 1991-94.
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as an oxidant and possibly accumulate in the body.
In summary, I recommend the following vita-

mins for most adults concerned with being as
healthy as they can. Compared to most prescrip-
tions and many other aspects of health, the annual
costs are very reasonable. They will not make up
for inattention to basic health habits such as exer-
cise, not smoking, weight control, and general med-
ical care. They will promote better health. The
available evidence suggests that generic prepara-
tions from mainstream pharmacy chains are
bioavailable, and there is no benefit in purchasing
brand name or “natural” vitamin preparations.

• A good multivitamin/mineral preparation
(such as a generic Centrum) should contain
many of the recommendations noted above,
including vitamin D, folic acid, vitamin B6,
vitamin B12, vitamin A, and several minerals.

• vitamin E (400 units);
• one low-dose aspirin;
• calcium supplements (if not obtained via diet);
• consider: zinc, magnesium, potassium,

chromium picconolate, and other micronutrients
based on your dietary and exercise habits;

• consider vitamin C (250 mg-500 mg).
[For more information, contact: 
• William B. Patterson, MD, MPH, FACOEM,

Occupational Health + Rehabilitation Inc., 175 Derby
St., Suite 36, Hingham, MA 02043. Telephone: (978)
657-3826. FAX: (978) 657-5705.] ■

Disparities seen in risk
from tobacco smoke 

Employees in blue-collar and service
occupations are at higher risk than other

types of workers for exposure to tobacco
smoke on the job, but new approaches to
help workers quit smoking offer promise 
for reducing this risk, according to findings
from a national workshop reported in a 
new publication by the U.S. Centers for
Disease Control and Prevention’s (CDC) 
National Institute for Occupational Safety
and Health (NIOSH).

Work, Smoking and Health: A NIOSH Scientific
Workshop DHHS (NIOSH) Publication No.
2002-148, includes proceedings, findings, and
recommendations from a workshop of research
leaders from labor, industry, government, and
academia, convened by NIOSH. 

The workshop examined the current state
of knowledge about the complex interrela-
tionships between work, smoking, and
health; identified research gaps; and sug-
gested areas for needed health interventions
and research. 

According to research presented at the work-
shop and reported in the new document, blue-
collar and service employees are more likely
than others to be exposed to tobacco smoke 
on the job because:

• They report that they smoke more and
quit smoking less than other workers, even as
overall national smoking rates and per capita
tobacco consumption have declined. 

• They are less likely than others to work
in establishments where smoke-free policies
have been set. 

• Traditional smoking-cessation programs
in the workplace have had only limited suc-
cess. However, some studies suggest that
better results may come from integrating
smoking cessation and other health-promo-
tion programs with occupational safety and
health programs, the workshop reported.

The report is available on the NIOSH web
site at www.cdc.gov/niosh. Printed copies will
be available shortly from the NIOSH toll-free
information number at (800) 35-NIOSH [(800)
356-4674].  ■



During this time, the workers’ blood cotinine
levels decreased significantly, reflecting reduced
exposure to secondhand smoke. Not only did 
the average blood cotinine level for all workers
decrease, but so did the number of workers with
any exposure to secondhand smoke. 

“In conclusion, decreases in . . . workplace expo-
sure to secondhand smoke occurred between 1998
to 1991 and 1991 to 1994,”1 wrote the co-authors.

However, some occupational groups — includ-
ing waiters and waitresses and some blue-collar
laborers — are still exposed to high levels of sec-
ond-hand smoke, reported Pascale Wortley, MD,
MPH, and colleagues at the Centers for Disease
Control and Prevention. “The lowest values were
observed among farmers and nursery workers
and the highest among waiters,” wrote the
researchers. (In a recent report, the National
Institute for Occupa-tional Safety and Health
also notes discrepancies between occupations.
See the box on p. 142.)

Linking findings to policies

In the ACOEM study, the percentage of work-
ers who said they could smell smoke at work
decreased from 39% to 25%. This suggested that
the drop in secondhand smoke exposure was
related to the implementation of smoke-free
workplace policies. 

The data also allowed the researchers to com-
pare secondhand smoke exposure for workers in
different occupational groups. In general, work-
ers in blue-collar or service jobs had higher levels
of exposure than those in white-collar jobs. 

Second-hand smoke, sometimes called passive
smoking, is a known cause of lung cancer and
other health problems in nonsmokers. Over the
last decade, many workplaces have implemented
no-smoking policies; a 1999 study suggested that
nearly 70% of the U.S. work force had a smoke-
free workplace, according to ACOEM. 

The nationwide NHANES III data suggest that
the trend toward nonsmoking workplaces has suc-
cessfully reduced exposure to secondhand smoke.
Wortley and colleagues expect that 1999-2001
NHANES data will show further reductions in 

this occupational exposure. However, the findings
show room for improvement in reducing exposure
for all workers, especially in occupational groups
with continued high rates of passive smoking. 

Reference

1. Wortley PM, Caraballo RS, Pederson LL, et al. Exposure
to secondhand smoke in the workplace: Serum cotinine by
occupation. JOEM 44:503-509.

[For more information, contact:
• American College of Occupational and

Environmental Medicine, www.acoem.org.
• Pascale Wortley, MD, MPH, Office on Smoking

and Health, Centers for Disease Control and Prevention,
4770 Buford Highway N.E., MS-K50, Atlanta, GA
30341-3717. E-mail: Pmw1@cdc.gov.] ■

OSHA and AIHA
form new alliance
Collaboration on injury, illness prevention programs

The Occupational Safety and Health Administra-
tion (OSHA), Washington, DC, and the Ameri-

can Industrial Hygiene Association (AIHA), based
in Fairfax, VA, have established an alliance that will
harness their collective expertise to help prevent
injuries and illnesses in the American workplace.
The new partners will share best practices and tech-
nical knowledge in many areas, including in the
field of ergonomics, according to OSHA administra-
tor John L. Henshaw. 

This alliance is part of a new initiative
launched early this year, explains Lee Anne
Jillings, director, office of outreach services and
alliances for OSHA. “The alliance program is a
brand new cooperative opportunity for groups to
collaborate and work with OSHA on particular
health and safety issues or topics, as well as raise
public awareness and dialogue,” she explains. 

To date, OSHA has formed alliances with:
• Hispanic Contractors of America;
• Risk and Insurance Management Society;
• Printing Industries (four groups — PIA/GAFT,
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SGIA, Envelope Manufacturers Association and
Flexographic Technical Association);

• National Shooting Range Association and
Sporting Arms and Munitions Manufacturers
Institute;

• Independent Electrical Contractors Inc.;
• Society of the Plastics Industry;
• American Biological Safety Association;
• American Meat Institute.
In some cases, says Jillings, OSHA approaches

potential alliance partners. In this case, “AIHA
initially approached us, but it can go either way.
We often will call up organizations we think are
good candidates for particular issues.”

AIHA wanted their alliance with OSHA to
focus on general illness and injury prevention,
but also on ergonomics, she says. “They felt their
members had a lot of expertise to share with us
and could help us further disseminate informa-
tion and raise public awareness.”

Under the terms of this Alliance, OSHA and the
AIHA will work together to provide AIHA mem-
bers with information and guidance to help reduce
and prevent employee exposure to ergonomic haz-
ards, and to reach out to association members with
specifics on developing, implementing and improv-
ing ergonomic programs. 

The alliance provides avenues for both organiza-
tions to work together on outreach and communi-
cation projects, including the development and
dissemination of information at conferences, events
and through their respective web sites. AIHA
members’ worksites will be encouraged to partici-
pate in OSHA’s cooperative programs, such as
compliance assistance, the Voluntary Protection
Program, the Consultation Program, and SHARP
(Safety and Health Achievement Recognition
Program). AIHA members will also be afforded
opportunities to mentor and assist OSHA person-
nel as they proceed with professional certifications.

OSHA and AIHA also will promote and share
information on best practices with others in the
occupational health and safety profession. How will
best practices be determined? “The AIHA members
will come forward and identify what they believe to
be a best practice, and we will look at it and discuss
it together, and then mutually agree on best prac-
tices,” says Jillings. 

Avenues for sharing information with others will
include web sites, organizational publications, as
well as cosponsored conferences, workshop presen-
tations and exhibits. “These are great forums for
disseminating and sharing.”

The alliance will have kickoff meeting on how

to achieve its goals within the next several weeks. 
“Following that we will meet at least on a

quarterly basis, either in person or through tele-
conferencing, to go over our progress and initia-
tives,” says Jillings, who explains there will be a
combination of short- (three months) and long-
term goals of 12 months and beyond.

Finally, OSHA and AIHA will assist association
members with the development and delivery of
training and education programs for reducing and
eliminating ergonomic hazards in the workplace. 

Jillings says that so far the alliance initiative is
going quite well. “We are very pleased with the
progress the program has made,” she says. “It cov-
ers a wide array of organizations — both profes-
sional societies and trade associations — and a
wide range of topics, from indoor airborne lead, to
amputations, from rear-end collisions to improving
and raising awareness of Hispanic construction
managers and employees. It’s a good program for
garnering cooperation between us, the community
and our various stakeholders to address important
issues at hand.” 

(For more information, contact:
• Occupational Safety & Health Administra-

tion, 200 Constitution Ave. N.W., Washington, DC
20210.) ■
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