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THE BIOPSYCHOSOCIAL MODEL. The interaction between psychosocial processes (Box A),
biological factors (Box B), and health behaviors (Box C) leads to a vulnerability (or resistance) to
illness (Box G), disease onset and symptoms (Box H), progression, exacerbation, recovery, with
concomitant quality of life (Box 1), and survival with concomitant quality of life (Box J) via processes
involving neuroendocrine and immune mechanisms (Box F). Effects of life stress (Box D) are filtered
through psychosocial processes (Box A) and health behaviors (Box C) in their resultant effects on
downstream mechanisms. Health psychology interventions (Box E) can modulate effects of
psychosocial processes and health behaviors on neuroendocrine and immune mechanisms and on
resultant health outcomes. There are also pathways between biobehavioral factors and disease
outcomes not involving neuroendocrine or immune mechanisms, but other pathways are not
included in this figure. Psychosocial processes (A) encompass psychological and social factors,
particularly those that involve interpretation of and response to life stressors. These include
personality variables (e.g., optimism, hostility, and negative affect), mental health and mood
variables (e.g., depression and anxiety), coping, social support, spirituality, and sense of meaning.
Health behaviors (C) include drug and alcohol use, smoking, sleep, nutrition, exercise, adherence to
medical regimens, physical examinations, risk screenings, and risky sexual behaviors, among others.
Health psychology interventions (E) can be used to alter psychosocial processes (A: e.g., decrease
depression, increase coping) or improve health behaviors (C: e.g., smoking cessation) to provide a
more positive influence on neuroendocrine and immune factors and perhaps slow disease
progression/ exacerbation. Interventions include cognitive behavioral stress management (CBSM),
relaxation, hypnosis, meditation, emotional disclosure, adherence-based interventions, sleep
hygiene, exercise, social support groups, psychotherapy, imagery, distraction, behavioral pain
management, yoga, massage, biofeedback, drug/alcohol prevention/rehabilitation, psychotherapy,
and behavioral conditioning. These interventions can be used at all points of the trajectory of the
disease or condition. Box F shows selected mechanisms involved in the bi-directional interactions
between neuroendocrine and immune axes that mediate the relationships between biobehavioral

factors (A-D) and disease outcomes (G-J). This by no means is an all-inclusive list of mechanisms,



but it represents some of the commonly studied factors in this literature. Once vulnerability (G) has
been established, continued interaction with positive or negative psychosocial factors (A: e.g.,
depression/social support), disease factors (B), adaptive/maladaptive health behaviors (C) and stress
(D) will contribute to expression (or lack thereof) of disease symptoms (H), disease free
intervals/progression/ exacerbation, and quality of life (e.g., functional, physical, emotional, and
social well-being) (1), and survival (J). HPA: Hypothalamic pituitary adrenocortical axis, SAM:
sympathoadrenomedullary axis, HPG: hypophyseal pituitary gonadal axis, OT: oxytocin, DA:
Dopamine; 5HT: seratonin; GH: growth hormone; NKCC: Natural killer cell cytotoxicity; CTLs:
cytotoxic lymphocytes; M/: macrophage; IL-1: interleukin 1, IL-6: interleukin 6; TGFb: transforming
growth factor beta; Ab: antibody; and VEGF: vascular endothelial growth factor.
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A -PSYCHOSOCIAL
PROCESS

Individual Differences:
Optimism, Hostility, Negative
Affect

Mood: Depression, Anxiety
Resources: Coping, Social
Support, Religion, Meaning,
Benefit finding

Other: Stress Reactivity

B - BIOLOGICAL

FACTOR

Heredity / Genetics

Sex, Age

Race, Ethnicity

Exposure to Viruses [HIV,
HPV, Flu]

Toxin, Carcinogens
Injury

Medical Treatment

A
A 4

A
A\ 4

C - HEALTH
BEHAVIORS /

LIFESTYLES

Sleep, Diet

Exercise, Sun exposure,
Screening Behaviors
[mammograms. Pap smears]
Smears

Alcohol, Drugs

Smoking / Quitting

Sexual Behaviors
Adherence, Vaccination

v

D - LIFE STRESS Acute;
Chronic; Trauma; Socioeconomic
Status, Early life experiences

E - Health psychology intervention
CBSM, Relaxation, Hypnosis, Psychotherapy
Disclosure, Exercise, Adherence
Social Support, Meditation, Sleep Hygiene

| ]

[HPA/SAM/HPG]
E/NE/OT

Cortisol

DA, 5HT

Estrogen, Testosterone
GH, Prolactin, etc

F - NEUROENDOCRINE

Immune mechanisms
Cellular immune response
NKCC, CTLs, T cell activities
Th1, Th2 cytokines

M, IL-1, IL-6< TGFB

Humoral mechanisms: AB to Vaccine
VEGF; Tumor growth factors

Wound healing factors

l

l l

Vulnerability /
Resistance

G

A\ 4

Disease Onset
Symptoms

Progression /
Exacerbation /
Recovery
Quality of Life

A 4

H

Survival /
Quality of Life

S./K. Lutgendorf, E.S. Costanzo / Brain, Behavior, and Immunity 17 (2003) 225-232
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