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nary function decline in older men, a protective effect that is
independent of smoking.

ABSTRACT
Although there is good evidence that emotions are associated with chronic airways obstruction, evidence for the influence of psychological factors on the level and decline of pulmonary function is sparse. Optimism has been linked to
enhanced well-being, whereas pessimism has been identified
as a risk factor for poor physical health. This investigation examines prospectively the effects of optimism versus pessimism
on pulmonary function. Data are from the Veterans Administration Normative Aging Study, an ongoing cohort of older
men. In 1986, 670 men completed the revised Minnesota
Multiphasic Personality Inventory from which we derived the
bipolar Revised Optimism–Pessimism Scale. During an average of 8 years of follow-up, an average of 3 pulmonary function exams were obtained. Men with a more optimistic explanatory style had significantly higher levels of forced expiratory
volume in 1 sec (FEV1) and forced vital capacity (both p <
.01). Interactions between time and optimism suggested that
rate of decline in FEV1 over time was slower in men with a
more optimistic explanatory style relative to men who were
more pessimistic. These data are the first to link optimism with
higher levels of pulmonary function and slower rate of pulmo-
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INTRODUCTION
The influence of emotion on the respiratory function is well
known from everyday life. Sudden cessation of breathing in
anxiety is referred to in such expressions as “breathtaking. ”
… Sighing is a common expression of despair. Crying is another complex expressive phenomenon in which the expiratory phase of respiration is involved. … Because of this close
correlation between emotional tension and the respiratory
functions, it is probable that in most diseases of the respiratory organs, psychological factors play an important role.
(1, p. 133).

Although there is good evidence that emotions are associated with chronic airways obstruction, evidence implicating
psychological factors in the growth and decline of pulmonary
function is sparse (2). Recent epidemiological research has focused on identifying and characterizing determinants of level
and rate of decline in pulmonary function (3,4). There has been a
great deal of interest in identifying the “rapid decliner,” that is,
the individual in whom pulmonary function declines at an accelerated rate. Longitudinal data have indicated that accelerated
decline of pulmonary function may be a marker of an individual’s increased susceptibility to developing chronic obstructive
pulmonary disease (COPD), the fourth leading cause of death
and the third most important cause of morbidity in the United
States (5,6). However, as yet there is a paucity of data about host
factors that predispose certain individuals to decline at more
rapid rates. Epidemiologic studies have suggested a role for
smoking, occupational exposures, familial factors (genetic or
possibly prenatal influences), childhood illnesses, and air pollution. These factors, however, account for only a portion of risk,
suggesting that level and rate of decline in adult lung function is
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influenced by, as yet undefined, environmental, psychological,
behavioral, or biologic factors.
A sense of optimism has been linked to enhanced well-being (7), whereas pessimism has been identified as a risk factor
for poor physical health (8). An optimistic explanatory style is
characterized by the belief that the future will be pleasant because one can control important outcomes (9). A pessimistic explanatory style has been linked to a sense of hopelessness, and it
is marked by the view that problems are permanent and reflect
one’s shortcomings (10). Some investigators have argued that
optimism and pessimism are related to the ways in which people
routinely explain events in their lives (10). Individuals with a
pessimistic explanatory style generally explain bad events as being caused by themselves (internal), because of chronic factors
(stable), and generalizable to other situations (global), but good
events are interpreted as external, transient, and coming from
specific causes. By contrast, individuals with an optimistic explanatory style are likely to explain bad events as related to external, transient, and specific causes, and make opposite attributions for good events. Because pessimistic individuals expect
bad events to occur consistently, they feel hopeless about changing the future (11). Despite the common belief that positive
thinking (such as an optimistic explanatory style) may enhance
health outcomes, few studies have tested this hypothesis in the
context of pulmonary function. However, optimism and pessimism have been linked to a number of other health outcomes.
For example, one study found a moderately protective effect of
an optimistic explanatory style on all-cause mortality, although
analyses in this study were not broken down by cause of death
(12). In another study assessing pessimistic explanatory style at
age 25, men (Harvard University graduates) had significantly
poorer health or were more likely to have died when they were
assessed 20 to 35 years later (13).
Expanding knowledge over the last 2 decades of important
interactions among psychological, neural, endocrine, and immune processes that may be involved in inflammatory diseases
has provided impetus for research on the role of psychological
states in lung function. At the same time, evolving research
demonstrates the interrelations between immune and inflammatory processes and chronic lung disease. Airway inflammation
is recognized as a central process in the pathogenesis of COPD
(14). Inflammatory changes in the airways are related to clinical
airflow obstruction in patients with COPD (15) and to inflammatory cell infiltration in airway walls (16). The presence of
proinflammatory cytokines in induced sputum have been demonstrated in COPD patients (17,18). Thus, emerging evidence
that psychological factors influence immune and inflammatory
processes (19) suggests their possible role in lung function decline and, ultimately, chronic lung disease.
Psychological factors may invoke physiologic responses,
which in turn may influence immune processes thought to play a
role in chronic airway inflammation in COPD. For example, in a
study of pessimism and immune function, a pessimistic explanatory style was found to be associated with lowered immunocompetence, caused in part by increased percentages of T suppressor cells (CD8) relative to T helper cells (20). In this study,
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more pessimistic older (but healthy) individuals were found to
have lower CD4/CD8. Notably, increased numbers of T suppressor cells have been demonstrated in the lungs (16) and peripheral blood (21) in patients with COPD. Moreover, these
studies have found decreased CD4/CD8 ratio to be associated
with decreased lung function. In a study of quality of life in
patients with chronic nonspecific lung disease, Kaptein and colleagues (22) found that optimism was associated with an increased postbronchodilator percentage predicted forced expiratory volume in 1 sec (FEV1). Given the cross-sectional nature of
these studies, such findings are suggestive but inconclusive in
terms of whether optimism may actually influence lung function.
In the present investigation, we prospectively examined the
effects of an optimistic versus pessimistic explanatory style on
pulmonary function over time in the Normative Aging Study
(NAS), a longitudinal study of 2,280 community-dwelling men.
We hypothesized that relative to a pessimistic explanatory style,
an optimistic one would be associated with higher levels of pulmonary function at baseline and a decelerated rate of decline in
lung function. The prospective relation of these potential risk
factors to level and rate of decline of pulmonary function has not
been examined previously.
METHOD
The NAS is a longitudinal study of aging established by the
Veterans Administration in 1961 (23). The study cohort consists
of 2,280 community-dwelling men from the Greater Boston
area, age 21 to 80 years at the time of entry. Volunteers were
screened at entry, according to health criteria, and were free of
any known chronic medical conditions at the start of follow-up
(23). Because men with known chronic conditions (including
asthma, chronic bronchitis, and chronic sinusitis) were excluded
at baseline, the cohort originally comprised healthy individuals.
Assessment of Optimistic Versus Pessimistic
Explanatory Style
We assessed optimism and pessimism in the NAS using the
Revised Optimism–Pessimism Scale (PSM–R), developed and
validated by Malinchoc, Offord, and Colligan (24). This bipolar
scale measures explanatory style on a continuum from optimistic to pessimistic by using 263 items selected from the revised Minnesota Multiphasic Personality Inventory (MMPI–2).
Based on explanatory style theory (25), the scale was developed
using the Content Analysis of Verbatim Explanations (CAVE)
technique, one of the two primary ways in which explanatory
style may be measured (26). The CAVE technique may be used
to evaluate the content of spontaneous written or verbal explanations to determine explanatory style, and it has been demonstrated to be valid and reliable (27,28). Based on an assumption
that MMPI statements endorsed as true are equivalent to spontaneous discourse, expert raters first classified which MMPI items
were appropriate for evaluating causal explanation (24). Subsequently, this pool of items was submitted to three independent
raters who evaluated each item for scores on internality, stability, and globality. Finally, a composite weight of the three scores
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was derived for each item, and the items (and their associated
weights) were combined to derive optimism–pessimism scores,
which were then normed. Further details about this scale have
been described elsewhere (24). Scale scores in the present sample ranged from 14.9 to 75.7, and the internal consistency reliability of the scale was 0.86. Prior research has suggested that
this scale has a high test–retest reliability of 0.90 (29). A high
score on this scale indicates a pessimistic explanatory style, and
a low score indicates an optimistic one. Optimism–pessimism
scores were analyzed as a continuous variable. For some analyses, we also categorized optimism–pessimism scores into
tertiles based on the distribution of scores in this cohort.
The MMPI–2 was administered by mail to all active cohort
members (N = 1,881) in 1986 (30). A total of 1,550 men responded (82.4% response rate), of whom 1,472 provided complete and valid questionnaire data (95% of those responding).
Comparison of men included in the study with those who were
excluded (based on whether they completed the questionnaire)
indicated that the nonresponders were somewhat younger and
had better pulmonary function (higher levels of FEV1) but did
not differ on likelihood of smoking or level of education. Men
were included in the present study if they had a pulmonary exam
within 1 year of completing the MMPI–2 and had at least one
follow-up exam. This resulted in a study population of 670 men.
Measurement of Other Pulmonary Function
Risk Factors
Every 3 to 5 years, participants in the NAS are seen for a
comprehensive examination that includes a medical history and
physical examination, electrocardiogram, chest radiograph,
blood and urine tests, and spirometry. Before the examination,
participants are instructed to refrain from eating or drinking after midnight and to refrain from smoking after 8:00 p.m. of the
previous night. Cigarette smoking status (current, former, never)
is ascertained by a trained interviewer. Current smokers are defined as men who smoke one or more cigarettes per day. Weight
and height are measured with participants wearing only socks
and underpants.
Assessment of Pulmonary Function
At baseline, this study included measures of pulmonary
function obtained within 1 year of the 1986 survey. Included
participants were followed from 2 to 10.5 years, with a mean
follow-up period of 8.24 years. The mean number of spirometric
tests was 3.57, with a range from 2 to 5. Forced vital capacity
(FVC) maneuvers were performed in the standing position without nose clip, using an 8-L water-filled spirometer (Warren E.
Collins, Inc., Braintree, MA). Acceptability of the spirograms
was judged according to American Thoracic Society standards
(31). Spirometry was repeated, up to a maximum of eight
spirograms, until at least three acceptable tests were obtained
from each participant among which at least two were reproducible (FEV1 and FVC within 5%). Predicted values for FEV1 and
FVC were calculated using regression equations relating each
spirometric index to age and height among 215 asymptomatic
lifetime nonsmokers in the NAS cohort.
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Data Analysis
Data were examined using both analysis of variance
(ANOVA) techniques and hierarchical linear modeling (HLM;
also known as random effects modeling) using repeated measures analysis in the Statistical Analysis System (PROC
MIXED; SAS Institute, Cary, NC). ANOVA techniques were
used to give us a basic sense of whether rate of decline differed
depending on level of optimism. For these ANOVA analyses, we
included only those participants for whom we had information
on four exams (n = 457). We first obtained the slope for FEV1
and FVC over time (rate of change in pulmonary function) for
each individual participant. We then calculated an average slope
for each tertile of optimism–pessimism. Finally, using one-way
ANOVA, we examined whether the mean slopes differed across
the optimism–pessimism tertiles. Differences in the slopes may
suggest differences in rate of change depending on levels of optimism. One problem with this analysis, however, is that it does
not take advantage of the continuous nature of the measure of
optimism–pessimism, and it does not allow us to make full use
of the pulmonary function data available to us.
To take full advantage of the longitudinal richness of our
data, we subsequently used HLM to estimate parameters for
the effect of optimism on pulmonary function, using continuous variables for both indexes. HLM is a method that allows
one to examine how people change over time and how that
change might be related to other variables (32). Multiple observations at different times are formally viewed as nested
within the individual. Each model has two levels: (a) specifying the model for individual time paths—a within-subject
model, and (b) specifying the model to examine whether differences in amount of change over time can be accounted for
by group membership—a between-subjects model (32). Once
the variance in individual intercepts and slopes has been examined, a conditional model predicts intercept and slope terms
using group as a predictor variable. In longitudinal multilevel
models, missing values of the dependent variable do not pose
any particular problem because it is not necessary for each individual to have the same number of observations from which
to calculate change over time (for further description, see 33).
Thus, data from the full sample of 670 participants were used.
The HLM technique provides some additional advantages: (a)
Models can control for the effects of potentially confounding
independent variables, and (b) models can control for the relation between rate of decline in pulmonary function and baseline levels of pulmonary function. Thus, using this mixed
model regression method, we were able to consider the effect
of optimism on pulmonary function over time and account for
the correlation between levels of pulmonary function measured in the same individual across exams (33). In addition,
we were able to control for the effects of smoking within these
models. The covariance structure for the pulmonary function
data was specified using a compound symmetry model. A
number of types of covariance structures were examined and
compared (including first order autoregressive and unstructured), and selection of the best fitting model was done using
Aikaike’s Information Criterion for non-nested models and
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TABLE 1
Distribution of Pulmonary Function Risk Factors and Pulmonary Function, According to Level of Optimism-–Pessimism at Baseline
Level of Optimism–Pessimism

Range of Optimism–Pessimism Score
Risk factor
Number
Age (years)
Height (in.)
Current smokers (%)
Former smokers (%)
Mean pulmonary function
FEV1
SDa
FVC
SDa

Optimistic

Neutral (Balanced)

Pessimistic

14.9–41.2

41.3–50.6

50.7–75.7

227
61.8
68.6
12
56

215
61.7
68.7
9
57

228
62.6
68.6
17
53

3200.4
605.7
4088.6
738.5

3154.2
648.8
4033.0
735.2

2986.9
662.8
3852.8
782.6

Note. FEV1 = forced expiratory volume in 1 sec; FVC = forced vital capacity.
aDifferences significant at p < .01.

maximum likelihood ratio tests for nested models. The compound symmetry covariance structure was found to be the best
fit for the data (data not shown). This is a structure that specifies constant variance and constant covariance. Other research
has also suggested that a compound symmetry covariance
structure is adequate when there are a limited number of time
points (34). As we were primarily interested in the between-group effects of these models (i.e., more vs. less optimistic people), we present only the data for fixed effects. To
determine whether optimism influenced the rate of pulmonary
function decline in the mixed regression models, we created
interaction terms for optimism and time (all variables were
centered). Because the dependent variable in this longitudinal
analysis, change in pulmonary function, was not normally distributed, data were normalized by taking the logarithm of
FEV1 and FVC. This better satisfies the linearity and normality assumptions inherent in the models (35). These analyses
report the effect of a 1-unit change in optimism on pulmonary
function unless otherwise stated.
RESULTS
The mean age of the study population was 62 years (SD =
6.9 years; range = 45–89 years). The mean optimism–pessimism score was 46.4 (SD = 10.8; range = 14.9–75.7), which is
close to the mean value (M = 50, SD = 10) in normative reference samples (24). Optimism–pessimism was normally distributed in this sample, although with a somewhat more limited
range than has been found in normative samples. Tertiles were
created based on the distribution of scores in this sample, with
cut points 14.9 to 41.2, 41.3 to 50.6, and 50.7 to 75.7. Because
the HLM models take advantage of data from 670 participants,
we report the distribution of pulmonary function risk factors by
level of optimism–pessimism for the full sample. Few differences emerged (see Table 1). We adjusted for all variables
shown in Table 1 in the hierarchical linear models. Table 1 also

shows mean FEV1 and FVC across tertiles of optimism–pessimism at baseline. The most optimistic men were significantly
more likely to have high levels of FEV1 and FVC at baseline relative to less optimistic men (all ps < .01). Examination of pulmonary function levels for both FEV1 and FVC across tertiles of
optimism over each exam also indicated that more optimistic individuals had higher levels of pulmonary function compared
with more pessimistic individuals at every exam over the follow-up period (see Figure 1). We also examined whether optimism–pessimism was related to the punctuality of the medical
assessment, to determine whether optimistic men came in
sooner for their physical exam relative to more pessimistic men.
If this were true, such differences might influence any differences we saw in pulmonary function. We found no relation between amount of time between exams and optimism–pessimism. However, to be conservative, we included this as a control
variable in subsequent analyses.
Our primary research question concerned whether the rate
of decline in pulmonary function was slower for more optimistic versus more pessimistic men. As a crude measure of this,
we compared the slope means across levels of optimism–pes-

FIGURE 1

FEV1 by Optimism–Pessimism over Time
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FIGURE 2 Mean slopes for FEV1 and FVC across tertiles of Optimism–Pessimism

simism. For FEV1, the overall F test was significant, F(2, 454)
= 3.95, p < .05, suggesting that the mean slopes or rate of decline differed across optimism–pessimism tertiles. Post hoc
contrast tests suggested that the middle and pessimistic tertiles
were significantly different (p < .01), but the optimistic and
pessimistic tertiles were marginally different (p = .05). The
optimistic and middle tertiles were not significantly different
from one another. These analyses suggest that more pessimistic people have a faster rate of decline in FEV1 over time relative to more optimistic people. For example, pessimistic individuals declined approximately 43 cc/year versus more
optimistic individuals who declined 37 cc. This difference in
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rate of decline is comparable to that found between male
current smokers versus never smokers in other studies (differences of 5–7 cc/year) (36). Results were somewhat stronger
but otherwise identical for FVC, F(2, 454) = 4.15, p < .05.
However, there was greater variance associated with the FVC
estimates than with the FEV1. Figure 2 illustrates these relations.
We subsequently used hierarchical linear models to examine
both levels and rate of decline in pulmonary function according to
optimism (using optimism–pessimism as a continuous variable).
These analyses included men who had at least one follow-up pulmonary function exam after the baseline exam. The models include a main effect for optimism–pessimism score, which adjusts
for differences in pulmonary function at the initial exam between
men with a more optimistic or pessimistic explanatory style.
There was an inverse association between the optimism–pessimism score (lower scores indicating an optimistic explanatory
style) and pulmonary function, suggesting that men with a more
optimistic explanatory style had significantly higher levels of
FEV1 (β = –9.8E–4, p < .01) and FVC (β = –7.5E–4, p < .01) when
age, height, and time from exam were adjusted (see Model 1, Tables 2 and 3). Parameter estimates did not change substantially after adding smoking status to the models (see Model 2, Tables 2
and 3). As expected, age, height, years, and smoking were all significantly related to both FEV1 and FVC.
Using an interaction term where both optimism and time
were considered as continuous variables, we were able to test
more formally whether more optimistic individuals evidenced a
slower rate of decline than more pessimistic individuals. A significant interaction term (β = –3.5E–5, p = .03) suggested that
FEV1 declined faster in pessimists than in optimists, and this
finding remained strong after controls for smoking were included in the models (Table 2). Findings were in a similar direction for FVC, although the interaction term did not reach statistical significance, perhaps because of the greater variance in these
estimates, noted earlier (see Table 3).

TABLE 2
Fixed Effects of Optimism–Pessimism on FEV1 at Baseline and Over Time
Model 1
Effects

Coefficient

Initial status (intercept)
Optimism–Pessimism
Optimism–Pessimism × Years
Yearsa
Age
Height
Current smokerb
Former smokerc
Nd

3.13**
–9.8E–4**
–3.5E–5*
–5.3E–3**
–4.5E–3**
9.9E–3**

2391

Model 2
SE
0.096
3.4E–4
1.7E–5
1.9E–4
5.3E–4
1.2E–3

Coefficient

SE

3.17**
–9.8E–4**
–3.2E–5*
–5.2E–3**
–4.8E–3**
9.9E–3**
–2.9E–2**
–2.9E–2**
2383

0.095
3.3E–4
1.7E–5
1.9E–4
5.3E–4
1.2E–3
8.1E–3
7.1E–3

Note. Lower optimism–pessimism numbers indicate higher levels of optimism. FEV1 = forced expiratory volume in 1 sec.
aYears = time between assessment of optimism–pessimism and pulmonary exams. bEffects are relative to never smokers (1 = current smoker, 0 = otherwise).
cEffects are relative to never smokers (1 = former smoker, 0 = otherwise). dThese are the number of observations (multiple exams for each individual) used in
the analysis. Eight observations were dropped in analyses for Model 2 because of missing information on covariates.
*p < .05. **p < .01.
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TABLE 3
Fixed Effects of Optimism–Pessimism on FVC at Baseline and Over Time
Model 1

Model 2

Effects

Coefficient

SE

Coefficient

SE

Initial status (intercept)
Optimism–Pessimism
Optimism–Pessimism × Years
Yearsa
Age
Height
Current smokerb
Former smokerc
Nd

2.98**
–7.5E–4**
–2.2E–5
–3.4E–3**
–3.7E–3**
1.3E–2**

0.08
2.7E–4
1.7E–5
1.9E–4
4.2E–4
1.0E–3

3.02**
–7.5E–4**
–2.0E–5
–3.3E–3**
–3.9E–3**
1.3E–2**
–1.9E–2**
–1.7E–2**
2383

0.08
2.7E–4
1.7E–5
1.9E–4
4.2E–4
9.9E–4
6.8E–3
5.8E–3

2391

Note. Lower optimism–pessimism numbers indicate higher levels of optimism. FEV = forced vital capacity.
aYears = time between assessment of optimism–pessimism and pulmonary exams. bEffects are relative to never smokers (1 = current smoker, 0 = otherwise).
cEffects are relative to never smokers (1 = former smoker, 0 = otherwise). dThese are the number of observations (multiple exams for each individual) used in
the analysis. Eight observations were dropped in analyses for Model 2 because of missing information on covariates.
*p < .05. **p < .01.

DISCUSSION
These prospective data are the first to link an optimistic explanatory style with higher levels of pulmonary function in older
men. The protective effect appears independent of cigarette
smoking, and findings are generally consistent across both
FEV1 and FVC outcomes, although findings for FEV1 are somewhat stronger. At every exam, spanning a period of 10 years,
more optimistic men had better lung function than more pessimistic men. Moreover, when accounting for baseline pulmonary
function, men with higher levels of optimism exhibited a slower
rate of pulmonary function decline over time, relative to more
pessimistic men. Taken together, these findings add support to
the notion that the effects of optimism on pulmonary function
accumulate over time.
The PSM–R scale is designed to evaluate optimism and
pessimism on a continuum so that with each 1-point decrease in
the scale, individuals are considered to be more optimistic, with
individuals scoring in the middle of the range exhibiting some
combination of optimism and pessimism. Given the bipolar nature of the PSM–R scale and its monotonic relation with pulmonary function, our findings apply equally to decreased pulmonary function with greater pessimism. However, it is interesting
to note that our sample was somewhat more optimistic than normative samples. For example, the mean score on optimism–pessimism was 46 relative to 50 in reference samples. More important, fully 66% of the sample scored below 50, the score that
Malinchoc and colleagues (24) suggested indicates an optimistic explanatory style. Thus, failure to find strong differences between the “optimistic” and “neutral” tertiles is not surprising,
given that both groups reported high levels of optimism. Moreover, the explanatory style measure may range from 0 to 100;
however, the highest score in our sample was 75, suggesting a
somewhat more limited range within this sample. In addition, it
is also of note that the pessimistic group was the most heterogeneous with the greatest amount of variance for both FEV1 and

FVC. It may be that we have simply identified a threshold at
which pulmonary function is affected. However, it is also possible that we did not have sufficient range to detect dose-response
effects and that our findings are even somewhat conservative.
We cannot fully rule out the possibility that there is a third
factor leading to optimism, high pulmonary function, and decreased rates of pulmonary function decline. Or it may be that
higher levels of pulmonary function lead to higher levels of optimism. However, several factors argue against the explanation
that pulmonary function drives optimism. First, the longitudinal
finding of an effect of optimism on rate of decline, controlling
for initial levels of pulmonary function, suggests that level of
optimism influences changes in lung function. Moreover, although we measure explanatory style at only a single time point
in this study, the PSM–R was designed as a trait measure (24)
and has been demonstrated to be stable across a long span of
time (37). This suggests that the PSM–R measure obtained in
1986 is likely to be representative of explanatory style throughout our follow-up period.
Psychologists have suggested that optimism may allow individuals to mobilize highly effective coping resources (psychological, social, behavioral) when confronted with adversity
(7,38). Thus, explanatory style affects an individual’s ability to
adapt to a myriad of environmental demands, and it appears to
be stable across time and situations (8,37). This ability to adapt
may influence both direct and indirect pathways by which optimism might influence pulmonary health, including direct physiological effects, the use of more active and problem-focused
coping strategies, greater psychological well-being, and better
health habits (11).
Direct pathways linking explanatory style to lung function
may involve influences on underlying chronic inflammatory
processes. Such processes may be regulated through complicated immune phenomena in which many cells (i.e., neutrophils, eosinophils, and T lymphocytes) and associated cytokines

Volume 24, Number 4, 2002
play a role (39). Decline in lung function in COPD has been
shown to be related to inflammatory changes in the airways and
lung parenchyma (40). Thus, optimism and pessimism may
more directly influence pulmonary outcomes through immune-function modulation. It is noteworthy, for example, that
Kamen-Siegel, Rodin, Seligman, and Dwyer (20) demonstrated
a reduced CD4/CD8 ratio associated with pessimistic explanatory style, and studies in patients with COPD have found a reduced CD4/CD8 ratio to be associated with lower levels of lung
function and degree of airflow limitation (16,21).
Alternatively, explanatory style may influence the degree of
stress to which individuals are exposed, which in turn influences
neuroendocrine and immune function (19). Because optimistic
individuals actively engage in planning and problem solving,
they may experience fewer stressors, or they may have more resources with which to deal with stress. In fact, a number of studies have suggested that optimism is associated with decreased
levels of stress and mood disturbance (41,42) and may retard the
activation of stress-related immune processes, such as chronic
hyperarousal or hyporesponsiveness or both, which may impact
inflammatory airways disease (19). In a study on explanatory
style, stress, and illness, a pessimistic explanatory style was associated with higher reporting of daily hassles over time (41).
Several other studies have found evidence of a relation of optimism and pessimism with stress, immune function, and other
health outcomes (7,8,43).
Explanatory style may also influence health through
psychosocial pathways, by promoting a sense of control, positive social interactions, and other health-enhancing behaviors
(11,44). For example, optimists tend to be less socially isolated
and more likely to experience positive emotions (7,45).
Fredrickson (46) proposed a “broaden and build” model that
posits that positive emotions build individuals’ resources in multiple domains, including physical, cognitive, and social. These
resources may in turn promote health and buffer the effects of
negative emotions. Moreover, optimism has been found in other
studies to be associated with increased likelihood of engaging in
health-promoting behaviors, such as avoiding smoking, exercising, and not drinking to excess, which in turn may influence pulmonary function (see 13, 47 for review). For more than 20 years,
cigarette smoking has been recognized as the single most important risk factor for an abnormal rate of decline in pulmonary
function in adult life (48,49). When compared with lifelong
nonsmokers, cigarette smokers experience a two- to threefold
increase in rate of decline in FEV1 per year (50). Deleterious effects of cigarette smoking on lung function decline were evident
in the present analyses. Notably, however, optimistic explanatory style remained an independent predictor of pulmonary
function when controlling for cigarette smoking in these analyses. This suggests that additional and perhaps more direct mechanisms linking explanatory style and pulmonary function need
to be considered.
It is interesting to speculate whether examination of the association between emotion and pulmonary function might, at
least in part, shed light on as yet unexplained socioeconomic
disparities in lung health. That is, it has long been recognized
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that both lung function measures and rates of respiratory symptoms show a gradient relation to socioeconomic status (SES),
with lower lung function and higher rates of symptoms as SES
decreases (51). These findings persist independent of smoking
habit, age, and occupational status, leaving a significant proportion of this relation unexplained. Explanatory style may arise
partly as a consequence of one’s environment; the social milieu
in which one is embedded may influence the manner in which
people explain causes of life events. Partly through their influence on optimism or pessimism, factors such as poverty, unemployment, or work stress may increase the likelihood of impoverished lung health. In other research we have found that
individuals with less education were significantly more likely to
be pessimistic, which lends some support to this hypothesis
(52). However, our study findings are limited in that they pertain
to White men and thus cannot be generalized to women or to
non-White populations.
A common question that arises after presenting evidence of
a link between psychological factors and health outcomes revolves around what are appropriate next steps. Should further
research corroborate our findings of a link between optimism
and pulmonary function, a program of intervention may be warranted (7,53). The heritability factor in optimism has been estimated at .25 (54,55), which suggests that optimism may be partially learned (29). Training programs that reliably increase
optimism have been developed in which individuals are encouraged to engage in planning behaviors or to develop a more positive outlook on life (10,53,56). To date, smoking cessation and
occupational changes have been thought to be the only interventions that may alter the course of lung function. The results of
this study suggest that modifying cognitive or emotional styles,
such as optimistic or pessimistic explanatory style, may help to
delay or attenuate potential pulmonary decline in individuals at
risk of poor pulmonary health.
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