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ABSTRACT

Although there is good evidence that emotions are associ-
ated with chronic airways obstruction, evidence for the influ-
ence of psychological factors on the level and decline of prl-
monary function is sparse. Optimism has been linked 1o
enhanced well-being, whereas pessimism has been identified
as ¢ risk factor for poor physical health. This investigation ex-
amines prospectively the effects of aptintism versus pessinism
on puimonary function. Data ave from the Vierterans Adniinis-
tration Normative Aging Study, an ongoing cohort of older
men. I 1986, 670 men completed the revised Minnesota
Multinhasic Personality Inventory from which we derived the
bipolar Revised Optimism—Pessimism Scale. During an aver-
age of 8 years of follow-up, an average of 3 prdwonary fine-
Hon exams were obtained. Men with a more optimistic explan-
atory stvle had significantly higher levels of forced expiratory
voltune in 1 sec (FEV) and forced vital capacity (bath p <
G1) Interactions between time and optimism suggested that
rate aof decline in FEV; over time was slower in men with a
more optinistic explanatary style relative to men whe were
nore pessimistic. These data are the first o link optimism with
Iigher levels of pulmonary function and slower rate of prdmo-
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nary function decling in older men, o protective effecr that i
independent of smoking

{Ann Behav Med 2002, 24{4:345-353)

INTRODUCTION

The influence of emation on the respiratory function is well
known {ram everyday e Sudden cessation of breathing in
anxiety is referred o in such expressions as “hreathtaking

Sightng 15 a common expression of despaie Crying s an-
other complex expressive phenomenon in which the expira-
Logy phase of respivationis involved  Becanse of this close
correlation between emotional tension and the respiratory
functions, # is prohable that in most diseases of the res-
piratory organs. psychological factors play an important sole
(l.p 133

Although there is good evidence that emotions ae assoui-
ated with chronic wirways obstruction, evidence implicating
psychological factors in the growth angd decline of pulmonary
lunction is sparse (2). Recent epidemiological research has (o-
cused on identifying and characterizing determinants of leved
and rate of decline in pulmonary function (3.4) There husbeena
great deal of interest in identilying the “rapid declines” that is.
the individual in whom palmonay lunction declines ot un aceel-
crated 1ate. Longitudingl data have indicated that wecelernted
decline of pulmonary Junction may be a marker of an individ-
ual’s increased susceptibility 1o developing chronic obstuctive
pulmonary disciase (COPD). the fourth leading cause ol death
and the third most important canse of morbidity in the United
States (3,6). However, as yet there is a puucity of data about bost
factors that predispose certain individuals 1o decline at more
rapid rates Epidemiotogic studies have suggested a wole o
smoking, oceupational exposures. familial factors (genctic o
possibly prenatal influences), childhood illnesses. und sir pollu-
tion. These factors, however, accowst for only a portion of visk,
suggesting that level and rate of decline inadult Tang function is
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influenced by, as yel undefined, environmental, psychological,
hehavioral, or biologic lactoss

A sense of optimism hag been linked to enhanced well-be-
ing (7), whereas pessimism has been identified 0$ & risk factor
{or poor physical health (8). An optimistic explanatory style is
characterized by the belief that the future will be pieasant be-
cause one can control important outcomes (9). A pessimistic ex-
planatory style has been linked to a sense of hopelessness, and it
is marked by the view that problems are permanent and reffect
one’s shortcomings (10) Some investigators have argued that
optimism and pessimism are refated to the ways in which people
routinely explain events in their lives {(10) Individuals with a
pessimistic explanalory style generaily explain bad events as be-
ing caused by themselves (internal), because of chronic {aciors
(stable), and gencralizable o other situations (globat), but good
events are interpreted as external, transient, and coming hom
specific causes. By contrast, individuals with an optimistic ex-
planatory styke are likely to explain bad events as related to ex-
ternal, transient, and specific causes, and make epposie attribu-
tions for good events. Because pessimistic individuais expect
bad events Lo accur consistently, they feel hopeless about chang-
ing the future (11) Despite the common beliel 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 pessi-
mism have been linked to a number of other health oulcomes.
For example, one study found a moderately protective effect of
an optimistic explanatory style on all-cause morlality, although
analyses in this study were not broken down by cause of death
¢12) In another study assessing pessimistic explanatory style al
age 25, men (Harvard University graduates) had significantly
poorer health or were more likely to have died when they were
assessed 20 1o 35 years lnter (13)

Expanding knowledge over the last 2 decades ol important
interactions among psychological, neural, endocrine, and im-
mupne processes that may be involved in inflammatory diseases
has provided impetus for research on the sole of psychological
states in lung function At the same time, evolving research
demenstrates the interrelations between immune and inflamma-
tory processes and chronic fung discase. Airway inlTammation
is recognized as a central process in the pathogenesis of COPD
(14) Inflammatory changes in the airways are related Lo clinical
airflow obstruction in patients with COPD (15} and to inftam-
matory cell infiltration in airway wails (16) The mesence of
poinflammatory cytokines in induced sputum have been dem-
onstrated in COPD patients (17,18). Thus, emerging evidence
that psychological lactors influence immune and inflammaiory
processes (19) suggests their possible role in lung function de-
cline and, ultimately, chronic lung disease

Psychological factors may invoke physiologic responses,
which in tuer may influence immune processes thought o play a
role in chronic airway inflammation in COPD For example, inn
study of pessimism and immunc function, a pessimistic explan-
atory siyle was found to be associated with lowered immuno-
competence, caused in part by tncieased pescentages of T sup-
pressor cells (CDB) refative to T helper cells (20) In this study,
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more pessimistic ofde: (but healthy) individuals were found to
have lower CD4/CD8 Notuhly. increased numbers of T sup-
pressor celis have heen demonstrated in the lungs (16) and pe-
vipheral Biood (21) in patients with COPD Morcover, these
stndies have found decreased CDA/CDY ratio 1o be associnted
with decreased Tung Tunction. In a study of quality of life in
paticnts with chronic nonspecific lung disease, Kaptein and col-
fcagues (22) found that optimism was associated with an in-
creased postbronchodilator percentage predicted forced expina-
tory volume in | sec (FEV) Given the cross-sectional pature of
these studies, such lindings are suggestive but inconclusive in
ierms of whether optimism may actuaily influaence lung func-
tion )

In the present investigation, we prospectively examined the
eifects of an optimistic versus pessimistic explanatory style on
pulmonary function over gme in the Normative Aging Study
(NAS), s longitudina study of 2.280 community-dwelling men
We hypothesized that relative to a pessimistic explanatory style.
an optimistic one would he associated with higher levels of pul-
monary tunction at haseiine and a decelerated rate of decline in
fung function. The prospective relation of these potential risk
factors to Tevel and rate of decline of pulmonury function has not
heen examined previously

METHOD

The NAS is a longitudinal study ol aging establisiied by the
Veterans Administiation in 1961 (23) The study cohort consists
of 2,280 community-dwelling men hom the Greater Boston
aeq, age 21 to 80 years at the time of entry Voluntecrs were
sereened at entry, according to health criteria, and were fiee of
any known chronie medical conditions at the start of follow-up
(23) Because men with known chronic conditions (including
asthima, chronte branchitis. and chronic sinusttis) were excluded
at baseline, the cobm1 osiginally 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. wnd Celligan (24). This bipolar
scale measures explanatory style on a continuus rom opti-
mistic to pessimistic by using 263 items selected from the re-
vised Minnesota Multiphasic Personality Inventory (MMPE-2)
Based on explanatory style theery (23). the scale was developed
using the Content Analysis of Verbatim Explanations (CAVE)
technique, one ol the lwo primuy ways in which explanatory
style may be measuzed (26) The CAVE technique may be used
to evaluate the conlent of spontancous written or verbal explana-
tions o detesmine explanatory style, und it has heen demon-
strated to he valid and refiable (27.28) Bused on an assumption
that MMPT statements endorsed as trie are cquivatent to sponta-
neous discoutse. expert raters (irst clagsified which MMPEisems
werfe appsopriate for evaluating causal explanation (243 Subse-
quently, this pool of jtems was submitted to theee independent
raters who evajuated cach item for scores on internatity. stabil-
ity, and globaiity 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 Lo derive optimism-—pessimism scores,
which were then normed Further details about this scaje have
been described elsewhere (24} Scale scoies in the present sam-
ple ranged from 14 9 to 757, and the internal consistency reli-
ability of the scale was 0.86 Prior reseaich 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 analy-
ses, we also categorized oplimism-pessimism scores inlo
tertiles based on the disuibution of scores in this cohort.

The MMPI-2 was administered by mail to all active cohoert
members (N = 1,881) in 1986 (30) A total of 1,550 men se-
sponded (82 4% response rate), of whom 1,472 provided com-
plete and valid questionnaire data (95% of those responding).
Comparison of men included in the study with those who were
excluded (hased on whethes they completed the questionnaire)
indicated that the nonresponders were somewhat younger and
had better pulmonary function {higher levels of FEV;) but did
not differ on likelihood of smoking or level of education Men
were included in the present stady if they had a pulmonary exam
within | year of completing the MMPI-2 and had al jeast one
follow-up exam. Thisresulted in a study population ol 670 men.

Measurement of Other Pulmonary Function
Risk Factors

Every 3 1o 5 years, participants in the NAS aie seen lor 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 {rom eating or drinking af-
ter 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 de-
fined 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

Al baseline, this study included measures of pulmonary
{function obtained within 1 year of the 1986 survey Included
participants were {ollowed from 2 to 103 years, with o mean
follow-up period of 8 24 years. The mean number of spirometric
tests was 3 37, with a range from 2 o 3. Forced vital capacity
{(FVC) maneuvers were performed in the standing position with-
out nose clip, using an 8-L water-filled spirometer (Warten E-
Collins, Inc , Braintree, MA) Acceptability ol the spirograms
was judged according lo 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 Teast two were reproduc-
ible (FEV, and FVC within 3%) Predicted values for FEV) and
FVC were calculated using regression equations relating cach
spitometric index 10 age and height among 215 asymptomatic
Hietime nonsmokers in the NAS cohort
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Data Analysis

Data wese examined wsing both analysis of viriance
{ANOVA) techiniques and hierarchical lincar modeling (HLM,
also known as sandom clfects modeling) using repeated mea-
sures 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 difiered
depending on level of optimism For these ANOVA analyses. we
included only those participants for whom we had information
on low exanms {1 = 457). We first oblained the slope for FEV
and FVC over time (ale of change in pulmonary [unction) fo
each individual participant We then caleulated an average slope
for each tertile of optimism-pessimism Finally, using one-way
ANOVA, we examined whether the mean slopes differed awross
the optimism-pessimism tertiles Dilterences in the slopes may
suggest difterences in rate of change depending on fevels ol op-
timism. One problem with this analysis, however, is that it does
ned take advantage of the continuous nature of the measare of
optimism-pessimisn, and it does not allow us to make (ol vse
of the pulmonary function data available to us

To take (ull advantage ol the longitudinal richness of our
data, we stbseguently used HLM to estimate panoneters {or
the effect ol optimism on pulmonary lunction, using continu-
ous variables for both indexes HLM is a method that aliows
one to examine how people change over time and how hat
change might be refated 10 other variables (32). Multiple ob-
servations at dilferent times we formadly viewed as nested
within the indivicdual Each model has two levels: (a) speeity-
ing the model Jor individual time paths—a within-subject
model, and (b) specitying the model to examine whether dil-
ferences in amount of change over time can be accounted Jor
by group membership—a hetween-subjects model (37 Onee
the variance in individual intercepts and slopes has been exam-
ined, & conditional model predicts imtercept and slope teims
using vroup as a predictor variable In longitudinal madlilevel
models, missing values of the dependent variabice do pol pose
any patticul problem becuwse it is not pecessary {os cach in-
dividual to have the same number of ohservations from which
to caleulute change vver time (for Tuither description. see 33)
Thus, data from the Tl sample of 670 participants were ased
The HLM technigue provides some additional advantages: ()
Madels can contiol {or the cliccts of potentially confounding
independent vasiables. and (by madels can control {or the ela-
tion between rate ol decline in pulmonary function and base-
fine levels of pulmonary Tunction  Thus. using this mixed
mode! regression method. we were able to consider the elfect
ol optimism on pelmonary function oves time and accown lor
the correlation bhetween levels of pulmonary function mea-
sured in the same individual acioss exams (33) In addition,
we were able o control for the effects of smoking within these
models The covariance stiuctuze tor the pulmonary lunction
data was specified using a compownd symmetry model A
numther of types of coviriance structures were examined il
compared (including (st order autoregressive and unstruc-
tused), and selection of the best fitting model was done using
Aikaike's Information Ciiterion for non-nested models and



348 Kubzansky et al.

Annaly of Behavioral Medicine

TABLE 1
Distribution of Pulmonary Function Risk Factors and Pulmonary Function, According to Level of Optimism-—Pessimism &l Baseline

Level of Optimism—Pessinism

Optimistic Newntral ( Balanced) Pessimisiic
Range of Optimism~Pessimism Score 149-41 2 41 3-3046 N7-757
Risk factor
Numboer 227 215 228
Age (years) 618 ob7 620
Height (in) 68.6 687 O8 6
Current smokers (%) 12 9 17
Former smokers (%) 56 57 53
Mean puimonary {unction
FEV, 32004 31542 2086 0
S 6037 648 8 662 8
FVC 4088 6 4033 ¢ 18528
SDa 7385 73532 1826

Note  FEV; = forced expiratory volume in 1 sec; FVC = foreed vitad capacity

"Dferences significant at p < G

maximum likelihood ratio tests for nested models. The com-
pound symmetry covariance structure was found to be the best
it for the data (data not shown) This is a structure that speci-
fies constant variance and constant covariance. Other research
has also suggested that a compound symmeiry covariance
structure is adequate when there are a limited number of time
points (34). As we were primarily interested in the be-
tween-group effects of these models (i.e., more vs tess opli-
mistic 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 tme (all variables werc
centered) Because the dependent variable in this fongitudinal
analysis, change in pulmonary function, was not normally dis-
tributed, data were normalized by taking the logarithm of
FEV, and FVC. This better satisfies the linearity and normal-
ity 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 8D =
6.9 yemrs; range = 45-89 years). The mean optimism—pessi-
mism score was 46 4 (§D = 10 8; range = 14.9-75 7), which is
close to the mean value (M = 50, SD = 10) in normalive refer-
ence samples (24). Optimism-pessimism was normally diskrib-
uted in this sample, although with a somewhal 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 149 10 41.2,41.3 to 506, and 50710 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 dilfer-
ences emerged (see Table 1) We adjusted for all variables
shown in Tabie | in the hierachical linear models. Table | also

shows mean FEV; and FVC acioss teriles ol optimism—pessi-
mism at baseline. The most optimistic men were sigailicantly
more likely to have high levels of FEV and FVCat haseline rel-
ative to fess optimistic men (all ps < 01) Examination of pul-
moenary function fevels tor both FEV and FVC across testifes of
optimisin over cach exam also indicated that more optmistic in-
dividuals had highe: fevels of pulmonary luaction compared
with more pessimistic individuals at every exam over the fol-
Jow-up petiod (see Figure 1) We also examined whether opi-
mism-pessimism was related to the punctaality of the medicul
assessment, Lo determine whether oplimistic men came in
sponer for their physical exam relative 1o moie pessimistic men.
IT this were true, such differences might influence any difler-
ences we saw in pulmonary function. We found no relation he-
tween amount of lime between exams and optimism-—pessi-
mism. However. 1o be conservative, we included this as acontrol
vatiable in subseguent analyscs

Our primary research question concerned whether the rate
of decline in pulmonary function was slower for more optimis-
lic versus more pessimistic men As a crude measme ol thss,
we compared the slope means across levels of oplimism-pes-

35 .
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FIGURE 1 FEV, by Optimism-Pessimism over Time
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Optimism-Pessimism Tertile

Neulral Pessimistic

Optimistic

Decline in PF, cc's per year

FIGURE 2 Mecan slopes for FEV, and FVC across teniles of Opti-
mism-Pessimism

simism For FEV), the overall F test was significant, F(2, 454}
= 395, p < 03, suggesting that the mean slopes or tate of de-
cline differed across optimism—pessimism tertiles. Post hoc
contiast tests sugpested that the middle and pessimistic tertiles
were significantly different {(p < .01}, but the optimistic and
pessimistic tertiles were marginaily different (p = 03) The
optimistic and middle tertiles were not significantly different
from one another These analyses suggest that more pessimis-
tic people have a [aster rate of decline in FEV) over time rela-
live lo more optimistic people. For example, pessimistic indi-
viduals declined approximately 43 cc/year versus more
optimistic individuals who declined 37 cc. This difference in
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rate ol decline s comparable to that found hetween male
curtent smokers versus never smokers in other studies (diller-
ences of 5-7 co/year) (36) Results were somewhal stronges
but otherwise wheatical for FVC, F{2, 434y = 4[5, p < 03
However, thare was greater viniance associated with the FVC
estimates thun with the FEV Figure 2 iHlustiates these ela-
tions.

We subsequently ased hicrarchicallinear modeds o examine
hoth levels and rate ot decline in pulmoniy funclionaceording to
aplimism (using Optimism-pessimism as a continuots vasiahle}
These analyses included men who had at feast ane follow-up pul-
monary function exam alter the baseline exam The models in-
clude a main elfect foroptimism-—pessimisn score. which adjusts
for differences in pulmonary [unction at the initial exam between
men with a more optimistic or pessimistic explanatory styie
There was an inverse association between the oplimism—pessi-
mism score (lower scores indicaiing an optimistic explanaiory
styley and pulmonary function. suggesting that men with a more
oplimistic explanatory style had sigailicantly higher levels of
FEV{f=-9 8B~ p< ODand FYC (3 =~T7 SE~4. p< 01) when
age, height, asd time from exam were adjusted (sce Model 1. Ta-
bles 2and 3). Paameter estimates did not change substantially af-
ler adding smoking status to the models {see Model 2, Tables 2
and 3) Asexpected, age. height. years, and smoking were a sig-
aificantly related to both FEV, and FVC

Using an interaction 1eem where both optimism and time
weie considercd as continuous variables, we were able o eyl
mose formally whether more optimistic individuals evidenced o
slower rate of decline than more pessimistic individuals, A sig-
nificant interaction term (f = -3 SE-5, p = 03) suggesied that
FEV) declined fastes in pessimists than in optimists. and this
finding remained strong adter contrels for smoking were -
cluded in the models {Tuhle 2} Findings were in w similar direc-
tion for FVC, although the imeraction term did not reach statisti-
cal significance, perhaps beciuse of the greater visiance in these
estimates, noted curlier (see Table 3)

TABLE 2
Fixed Effects of Optimism—Pessimism on FEV, at Baseline and Over Time
Madel 1 Maodet 2
Effects Caocfficient NE Coefficiem SE
Initial statys (intercept) 3 13% 0o 3P s
Optimism-Pessimism -9 BBtk 34E— 4 BEf 1 334
Optimism~Pessimism x Years -3 5E-5% t TE-5 -3 5% | 78-5
Years® ] R 1 9E— -5 2E-3%%
Age wd) GE-HE 53 3E4 ~4 S
Height 9 OE-3e+ 1 263 DDIER S
Current smoker® =2 O
Former smokert -2 G2
A 2391 2383

Note. Lower oplimism-pessimism numbers indicate higher levels of oplimism. FEV) = forced expirstory volume in | see

Ypars = time between assessment of oplimism-pessimism and prlmonary exams *Effects are selative 1o never smokess € = current smoker 8= otherwise)
CEliects wre relative to never smokers (B = former smoker. 0 = otheswise) 9These are the number of ehservations (mubtiple exams Tor cach individualy ased in
the analysis  Eight observations were dropped in analyses for Model 2 because of missing information on covirines

e 05 “p< 0l
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TABLE 3
Fixed Effects of Optimism-Pessimism on FVC at Baseline and Over Time
Moddel 1 Modet 2

Effects Coefficient Sk Cacfficiem SE
Initial status (intercept) 2 9% O08 008
Optimism-Pessimism —7 SE-4f# 2764 ITE-4
Optimism—Pessimism x Years -22E-3 | TE-5 =2 MEw5 | 7E-5
Years® =3 4E-3%# P O | it
Auge =3 TE-3#% 4 2B 4 2B
Height [ 3B FOE-3 994
Current smoker® 6 8E-3
Former smokert F8E-3
A 2391

Note  Lower optimism-pessimism numbess indicate higher levels of optimism FEV = forced vital capacity
Mears = lime between assessment of oplimism-pessimism and pulmonary exams ®Effects are relative 1o never smokers (= cireent smokes, O = othienvise)

Effects are relative to never smokers (1 = former smoker, (= otherwise). 9These

are the aumber of observations tnudtiple exams for cach individueal) used in

the analysis  Eight observations were dropped in analyses for Model 2 because of missing information on covarintes

pa 05 Mo

DISCUSSION

These prospective data are the first to link an optimistic ex-
planatory style with higher levels of pulmonary [unction in older
men. The protective effect appears independent of cigarette
smoking, and findings are generally consistent across both
FEV, and FVC oulcomes, although findings for FEV, are some-
what stronger At every exam, spanning a periad of 10 years,
more oplimistic men had better fung funetion than more pessi-
mistic 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 Lo
the notion that the effects of optimism on pulmonary function
accumulate over time.

The PSM-R scale is designed (o evaluate optimism and
pessimism on a continuum so that with cach I-point deciease in
the scale, individuals are considered to be more oplimistic, with
individuals scoring in the middle of the range exhibiling some
combination of optimism and pessimism. Given the bipolar na-
ture of the PSM-R scale and Hs monotonic relation with putmo-
nary function, our findings apply equally to decreased pulmo-
nary function with greater pessimism However, il i inlesresting
to note that our sample was somewhat more optimistic than nor-
mative samples For example, the mean score on optimism—pes-
straism was 46 relative 1o 50 in reference samples. More impor-
tant, fully 669% of the sumple scoted below 50, the score that
Malinchoe and colleagues (24) suggested indicates an optimis-
tic explanatory style. Thus, failure 1o find strong differences he-
tween the “oplimistic” and “neutral” tertiles is not surprising,
given Lthat both groups reported high levels of optimism. Mere-
over, the explanatory style measure may range from 0 1o 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 heteroge-
necus with the greatest amount of variance for hoth FEV, and

EVC. it may be that we have simply identified a threshold al
which pulmonary function is alfected However, it is also s
ble that we did not have sulficient rargze 1o detect dose-1esponse
effects and that our lndings are even somewhat conser vative

We cannot lully rule oul the possibility that there is u third
factor leading to oplimism, high pulmonary function, and de-
creased rates of pulmonaey function decline. Or it may be that
higher levels of pulmonary function lead 1o higher levels of opti-
mism However. several fuctors argue against the explaaation
that pulmonary function drives optimism First, the longitudingl
finding of an elfect of optimism on rate of decline. controlling
for initial tevels ol pulmonary Tunction, sugeests that fevel of
optimism influences changes in lung Tunction. Moreover. al-
though we measure explanatory style at only a single time point
in this study, the PSM-R was designed as a trait measwe (24)
and has been demonsirated 1o be stable across a long spun of
time (37) This suggests that the PSM-R measure obtained in
1986 15 likely 1o be representative of explanatory style through-
out our follow-up period

Psychologists have suggested that optimism mity aflow in-
dividuals to mobilize highly eifective coping resources (psycho-
togical, social, hehaviosal) when conbronted with wdversity
(7.38) Thus, explanatory style allects an individual's ahility to
adapt to a myriad of eavironmemal demands, and it appeis (o
be stable across time and situations (8.37) This ahility to adapt
may influence hoth direct and indirect pathways by which opi-
mism might influence pulmonuy health, inciuding disect physi-
ological effects, the wse o more active and problem-locused
coping strategies, yreater psychofogical well-being. and beties
health habits (11)

Dircet pathways linking explanatory style 1o lung function
may involve influences on undetlying chronic inflammatory
processes. Such processes may be reaulated through compli-
cated immune pheromena in which many cells (i ¢.. neutro-
phils, cosinophils. and T lymphocytes) and associated cylokines
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play a role (39) Decline in lung function in COPD has been
shown to be refated to inflammatory changes in the airways and
lung parenchyma (40} Thus, optimism and pessimism may
more directly influence pulmonary ocutcomes through im-
mune-function modulation. It is noteworthy, for example, that
Kamen-Siegel, Rodin, Seligman, and Dwyer (20) demonstiated
a reduced CD4/CDS8 ralio associated with pessimistic explana-
tory style, and stadies in patients with COPD have found a re-
duced CD4/CD8 ratio (o be associated with lower fevels of Tung
function and degree of airflow timitation (16,21)

Alternatively, explanatory style may influence the degree of
stress Lo which individuals are exposed, which in tusn influences
neuroendocrine and immune function (19). Because optimistic
individuals actively engage in planning and problem soiving,
they may experience fewer stressors, or they may have more re-
sources with which to deal with stress . In fact, a number of stud-
ies 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
mflammatory airways disease (19) In a study on explanatory
style, stress, and illness, a pessimistic explanatory style was as-
sociated with higher reporting of daily hassles over time (41).
Several other studies have found evidence of a relation of opti-
mism and pessimism with stiess, immune function, and other
health outcomes (7,8,43)

Explanatory style may also influence health through
psychosocial pathways, by promoting a sense of control, posi-
tive social interactions, and other healih-enhancing behaviors
(11,44} For example, optimists tend to be fess socially isolated
and more likely 0 experience posilive cmotions (7,45)
Fredrickson {(46) proposed a “broaden and build” model that
posits that positive emotions build individuals resources in mul-
tiple domains, including physical, cognitive, and social. These

resources may in turn promode health and buller the eflects of

negative emotions. Morcover, optimism has been found in other
studies to be associated with increased likelihood of engaging in
health-promoting behaviors, such as avoiding smoking, exercis-
ing, and not drinking to excess, which in turn may influence pul-
monary [unction (sce 13, 47 for review) For more than 20 YOS,
cigarette smoking has been recognized as the single most impor-
tant risk factor for an abnormal rate of decline in pulmonary
function in aduit life (48.49) When compared with lifelong
nonsmokers, cigarelte smokers experience a two- to threefold
increase in rate of decline in FEV per year (50). Deleterious el-
fects of cigaretie smoking on lung function decline were cvident
in the present analyses. Notably, however, optimistic explana-
tory slyle remained an independent predictor of pulmonary
function when controlling for cigarette smoking in these analy-
ses. This suggests that additional and perhaps more direct mech-
antsms linking explanatory style and pulmonary lunction need
to be considered

It is interesting to speculate whether examination of the as-
sociation between emotion and pulmonary function might, &
feast in part, shed light on as yet unexplained socioeconomic
disparitics in Jung health. That is, it has long been recognized
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that both lung function measures and rates ol LespHOrY symp-
toms show a gradient elition 1o sociocconomic status (SES),
with lower lung function and higher rates of symptoms as SES
decreases (51) These lindings persist independent ol smoking
habit, age. and occupational status, leaving u significant Progor-
tion of this relation wnexplained Explanatory style may arise
partly as a consequence of one’s environment: the social milicu
in which one is embedded may inlluence the manner in which
people explain causes of life events Partly through their infTu-
efce on optimism or pessimism, factors such as povesty. unem-
ployment, or work stress may increase the likelihood of impov-
erished lung health In other vescaich we have lound that
individuals with less education were significantly mose likely to
he pessimistic, which lends some suppott to this hypuothesis
{52) However, ow study findings are limited in that they pertain
to White men and thus cannot be generalized 10 women or to
non-White populations

A common question thal aises after presenting evidence of
a link between psychological fuctoss and health outcomes re-
valves around what we appropriate next steps Showld Tusther
rescarch coroborate our findings of a link hetween optimism
and pulmonary tunction. a progiam of intervention may be wa-
raed (7,33) The heritability factor in optimism has been esti-
maied at 25 (54.55). which suggests that optimism aray he par-
tially Jearned (29} Training programs that reliubly increase
optimism have been developed in which individuals are encour -
aged 1o engage in planaing behaviors or (o develop a more posi-
tive outlook on lite (10.53.36). To date. smoking cessation and
occupational changes have been thought 10 be the only interven-
tions that may alter the course of lung function. The 1esuls of
this study suggest thal modilying cognitive or emotional styfes.
such as optimistic ot pessimistic explanatory style. may help o
delay or atteavate potential pulmonary decline i1 individuals w
risk of poor pulmonary health
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