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Psychosocial and Environmental
Antecedents of Disease

Health psychology deals with the interconnections between psychology and medi-
cine. A major goal of this field is to understand the extent to which psychosocial and
environmental factors contribute to the development and progression of medical condi-
tions. These conditions can range from acute physical symptoms, such as headaches
and constipation, to chronic illnesses such as cancer and heart disease, to predicting
the length of time a person lives.

This section provides an overview of the psychosocial and environmental charac-
teristics that have been shown to contribute to the onset and course of medical illnes-
ses. Note that these characteristics range across many levels of organization. They can
be states or traits of an individual such as stress; features of the social environment
such as family structure or work climate; and larger socital-level factors such as in-
come distribution. At the individual level, Cohen demonstrates through a novel and u-
nique research design that both the stressors in an individual’s life, as well as the per-
ception of stress, influence one’s likelihood of developing the common cold. His re-
search studies involve actually exposing participants to a cold virus and then keeping
them in quarantine for several days. This rigorous experimental methodology allows
Cohen to be certain that everyone is exposed to the same dose of a virus, and thus an
alternative explanation that people who have higher stress are more likely to get ex-
posed to viruses cannot account for his findings.

The Schulz et al. article reveals that individuals who experience a negative emo-
tional state depression are prone to higher rates of mortality, particularly from diseases
of the heart. While a person who develops heart disease is likely to become somewhat

depressed, Schulz et al.’s work shows that these feelings can also worsen the disease,
p g

2




and increase the risk of dying prematurely or having another heart attack. Much of the
research in health psychology has focused on the role of negative psychological traits,
such as depression and hostility, in health. However, it is also important to study pos-
itive psychological states that may help buffer us from detrimental health outcomes.
Toward this end, Martin reviews the evidence for humor and laughter as protective fac-
tors. Martin describes four potential mechanisms to better health—that laughter may
change physiological states, that humor/laughter may change emotional states, that
humor/laughter may help make stressful times less stressful, and that humor/laughter
may increase one’s level of social support. The evidence for laughter as a pathway to
health is not as strong as for negative psychological traits; however, this is a recent
and emerging field, and more research will soon help to clarify its effects.

Next we move from the level of the individual to a broader perspective on the so-
cial factors in an individual’s life. One important source of social contact is family
members. Vitaliano et al.’s article describes what happens when an individual is
placed in the role of caring for a family member with a chronic and debilitating illness.
What happens in these circumstances? Researchers such as Vitaliano show that care-
givers have changes in stress-sensitive biological systems, are more prone to illness
and death, and need to take more medications. Outside of family members, the work
environment is another major source of social connection for adults. Spector describes
how job stress is associated with more illness symptoms and higher blood pressure. He
also emphasizes the importance of perceived control at work, and builds the case for a
novel theory of workplace conditions. It holds that high levels of demand can be toxic,
but only when a person lacks control over his/her decisions and activities.

Finally, we move to the broadest level—socital factors that influence health.
These factors include how people of different ethnic backgrounds are treated by others
in society, as well as how the socioeconomic status that a person has within society af-
fects health. Contrada et al. describe the processes by which discrimination occurs,
including the perception of often ambiguous and subtle cues in the environment, as
well as various ways in which people cope with discrimination. Contrada et al. also
describe other types of ethnicity-related stressors, such as being concerned with con-
firming negative stereotypes about one’s ethnic group as well as pressure from one’s

own ethnic group to behave in certain ways. Contrada presents evidence that these
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types of ethnicity-related stressors are related to health and well-being. Lastly, Chen
presents evidence that individuals lower in socioeconomic status ( SES) have poorer
health across a variety of conditions. Interestingly, these effects are not just due to
poverty, since each increase in SES is associated with better health across the whole
SES spectrum. Moreover, these effects are robust across numerous diseases in both
childhood and adulthood. '

Together, these articles provide a glimpse of the evidence linking psychosocial
and environmental characteristics to the development and progression of medical ill-
ness. They show that this “mind-body” connection arises from multiple sources, ran-
ging from characteristics of an individual, to the structure of work and family life, to

broader demographic and socioeconomic factors in society.
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Psychological Stress, Immunity, and Upper Respiratory Infections
_Sheldon Cohen'’
Department of Psychology, Carnegie Mellon University, Pittsburgh, Pennsylvania

The belief that when we are under siress we are more susceptible to the common
cold, influenza, and other infectious diseases is widely accepted in our culture. It i%
the topic of numerous contemporary newspaper and magazine articles and has even
been addressed in the lyrics of a popular song ( “ Adelaide’s Lament” from Guys and
Dolls). The wide acceptance of this belief is also supported by data collected from
participants in my studies. Sixty percent report that they are more likely to catch a
cold during stressful than nonstressful periods of their lives. In this article, I review
the scientific evidence that addresses this belief. How could psychological stress influ-
erice susceptibility to infectious disease? Is such a relation biologically and psychologi-
cally plausible? Is there convincing evidence that psychological stress influences sus-

ceptibility to upper respiratory infections?

HOW COULD STRESS INFLUENCE SUSCEPTIBILITY
TO INFECTIOUS DISEASE?

Although constantly exposed to bacteria, viruses, fungi, and parasites that can
cause infectious disease, we only periodically develop infectious illnesses. This is be-
cause our immune system protects us from infectious microorganisms. This defensive
function is performed by the white blood cells and a number of accessory cells, which
are distributed throughout the organs of the body. Stress is thought to influence suscep-
tibility to infectious disease by compromising the effectiveness of the immune system.
Persons with suppressed immune function are less able to fight off infectious agents and
hence, given exposure to an agent, more likely to develop an infectious disease.

A simplified view of how stressful events in our lives might alter immunity is pres-
ented in Figure 1. When our demands are perceived to exceed our ability to cope, we
label ourselves as stressed and experience a negative emotional response ( Lazarus &

Folkman, 1984). In turn, negative emotional responses could alter immune function

6




through three different pathways ( Rabin, Cohen, Ganguli, Lyle, & Cunnick, 1989).
Nerve fibers conmecting the central nervous system and immune tissue provide one
path by which emotional responses may influence immunity. These nerves terminate in
immune tissue, where they release chemicals that are thought to suppress the function
of immune cells. Stress-induced emotions may also act through their influence on the
central nervous system’s production and release of hormones such as epinephrine and
cortisol. These hormones circulate in the blood and can attach to receptors on immune
cells, resulting in the cells’ protective functions “turning off. ” The third mechanism
by which stress may affect health derives from the role of behavioral patterns that re-
flect attempts to cope with negative emotional responses. For example, persons experi-
encing psychological stress often engage in unhealthy practices such as smoking and
not eating or sleeping properly, and such behavioral changes may suppress the activity
of the immune system. They may affect immune responses directly or may influence

immune function by altering hormonal responses.

Demands
[Stressors or Life Events]

Appraisal of Demands
and of Coping Capabilities

Perceived Benign
Stress Appraisal

‘ Negative Emotional Response

Nerve Behavioral | | Hormonal
Fibers Changes Responses

Immune Change

Disease Susceptibility

Fig. 1. Pathways through which stressful life events might influence the onset and progression of
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infectious disease. For simplicity, arrows are drawn in only one direction, from psychological char-
acteristics to disease. This convention does not imply any assumptions about the existence of alter-

native paths.

DOES STRESS INFLUENCE IMMUNE FUNCTION?

As just discussed, the key link between psychological stress and susceptibility to
infectious agents is thought to be the immune system. There is substantial evidence
supporting the role of stress in the regulation of the human immune system. Suppres-
sion of immune function has been found among persons taking important examinations
(e. g., Kiecolt-Glaser et al. , 1984 ); caring for relatives with chronic diseases
( Kiecolt-Glaser, Glaser, et al. , 1987 ) living near the site of a serious nuclear-pow-
erplant accident ( McKinnon, Weisse, Reynolds, Bowles, & Baum, 1989) ; suffering
marital conflict ( Kiecolt-Glaser, Fisher, et al. , 1987) ; and reporting relatively high
levels of unpleasant daily events (Stone et al. , 1994) | negative moods ( Stone, Cox,
Valdimarsdottir, Jandorf, & Neale, 1987 ), or perceived stress (e. g., Jabaaji
et al. , 1993). Suppression of immune function ( called immtinosuppression) has also
been found in response to acute laboratory stressors, including working on challenging
cognitive tasks, such as mental arithmetic, and delivering public speeches (e. g. ,
Manuck, Cohen, Rabin, Muldoon, & Bachen, 1991). Clinical depression has also

been associated with decreased immune response ( Herbert & Cohen, 1993).

DOES STRESS INFLUENCE SUSCEPTIBILITY TO UPPER
RESPIRATORY INFECTIONS?

Do studies that demonstrate induced immunosuppression under stressful condi-
tions provide compelling evidence for stress-induced susceptibility to infectious dis-
ease? In general, these data are thought to be consistent with, but not definitively
supportive of, the hypothesis that stress results in increased susceptibility to disease.
The immune response involves a complex cascading series of events. Because studies
of stress and immunity are limited to assessing very few markers of immune function in
a limited time span, they can provide only a very rough estimate of the body’s ability
to mount such a defense ( Cohen & Williamson, 1991).



Naturalistic Studies of Stress and Upper Respiratory Infection

A more direct approach to addressing the role of psychological stress in suscepti-
bility to infection is examining the correlation between stress and infectious disease in
natural settings. Because upper respiratory infections are by far the most prevalent of
infectious diseases, the common cold and influenza have been adopted as the primary
models for studying how stress might influence susceptibility. A large group of studies
has found correlations between psychological stress and self-reported colds and influ-
enza (reviewed in Cohen & Williamson, 1991). This work, however, is generally
difficult to interpret. In many cases, third factors such as social class, age, or ethnic
background might be responsible directly for increases in both stress and disease. Mo-
reover, because this work is primarily retrospective, being ill may have caused stress
rather than vice versa. Another problem is that unverified self-reports of illness are
difficult to interpret. Although they may indicate underlying disease pathology, they
may also reflect stress-induced biases to view ambiguous physical sensations as symp-
toms, and to interpret symptoms as indicating the onset of disease (e. g., Cohen et
al. , 1995). |

There are a few investigations that have associated psychological stress and bio-
logically verified (as opposed to self-reported) upper respiratory disease (e. g. , Gra-
ham, Douglas, & Ryan, 1986; Meyer & Haggerty, 1962). Verification was accom-
plished by establishing the presence of a responsible bacterium or virus in nasal secre-
tion or of an elevated level of antibody to the infectious agent in blood (serum).? In
these studies, measures of psychological siress were administered to healthy subjects
who were subsequently monitored for up to 12 months for the development of upper re-
spiratory infections. For those reporting infections, nasal secretions or blood samples
were used to biologically verify the disease. These studies have found links between
psychological stress and the subsequent development of colds and influenza. These re-
sults, however, may be attributable to stress-induced increases in exposure to infec-
tious agents, rather than stress-induced immunosuppression. For example, persons
under stress often seek out other people, consequently increasing the probability of ex-
posure. The studies also fail to provide evidence about behavioral and biological

mechanisms through which stress might influence a person’s susceptibility to infection.



Viral-Challenge Studies

In my own work, I have adopted a procedure in which after completing stress ques-
tionnaires , volunteers are intentionally exposed to a common cold virus (in nasal drops)
and then quarantined and monitored for 5 or more days for the development of disease.
Approximately one third of the volunteers exposed to a virus develop a biologically veri-
fied clinical cold. The viral-challenge procedure has a number of advantages over natu-
ralistic studies. By experimentally exposing persons to a virus and limiting their contact
with other people, I eliminate the possibility that the results are attributable to stress in-
creasing social contact and hence exposure to infectious agents. Moreover, because par-
ticipants are closely monitored after exposure, it is easier to verify disease onset and to
assess the roles of behavioral and biological pathways that might link stress to disease
susceptibility. Finally, this methodology allows for a more refined assessment of the
body’s response to a virus. Specifically, after exposure to a virus, persons can become
infected (i.e. , their cells replicate the virus) without developing symptoms. In the vi-
ral-challenge trials, body fluids used to determine infection are drawn from subjects
both with and without upper respiratory symptoms ,\ allowing the identification of subclin-
ical (i.e., with few if any symptoms) as well as clinical infections.

In an attempt to take advantage of the strengths of this methodology, my col-
leagues and I conducted a viral-challenge study addressing the role of stress in suscep-
tibility to the common cold ( Cohen, Tyrrell, & Smith, 1991, 1993). By using a pro-
spective design in which psychological stress is assessed before participants are ex-
posed to a virus, we were able to eliminate the possibility that illness causes stress as
an interpretation of our results. Because the primary outcome in viral-challenge studies
is categorical (sick or not) , large sample sizes are required to maximize study sensi-
tivity. Hence, we accumulated data from 420 healthy volunteers. Collection of these
data required more than 40 separate 1 week trials conducted over 4 years. Our main
hypothesis was that the higher the level of psychological stress, the higher the risk of
developing the upper respiratory illness caused by the virus.

Each participant completed psychological stress questionnaires just prior to being
exposed to one of five viruses known to cause common colds. A group of control par-
ticipants received saline in nasal drops instead of a virus. After 7 days of quarantine,

each participant was classified as not infected, infected but not ill, or infected and ill

10




