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This study used structural equation modeling to examine longitudinal relations among physical health,
personality and mood in a sample of 360 college students. Research focused on the longitudinal associ-
ations among physical health and mood and their systematic relations with the Big Five personality
dimensions of Extraversion and Neuroticism. Longitudinal analyses over successive 1-month intervals
revealed lagged reciprocal effects between physical health and negative affect. After controlling for the
effect of negative affect, physical health influenced subsequent positive affect, but positive affect did
not influence subsequent physical health. Implications of these findings for subsequent research on
health, personality, and emotions are discussed.
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1. Introduction

In a great deal of research, scholars have tried to better under-
stand the relationship between affect, personality and physical
health. Negative affect (NA) is associated with a number of physical
and mental health outcomes (Chida & Hamer, 2008; Kiecolt-Glaser,
McGuire, Robles, & Glaser, 2002; Kubzansky & Kawachi, 2000), and
has been of interest to scholars for quite some time. More recently,
scholars have also started to examine the role of positive affect
(PA), with some initial studies suggesting that PA may also be an
important factor for understanding physical and mental health
(Pressman & Cohen, 2005).

Associations between NA, PA and self-reported physical health
have been demonstrated in the literature, but the vast majority of
these studies have used cross-sectional designs (Lyubomirsky, King,
& Diener, 2005; Suls & Bunde, 2005). As such, important conceptual
questions remain unanswered. First, the causal direction underly-
ing the association between affect and physical health has yet to
be resolved. Second, many studies examining the effect of affect
on health fail to compare the effects of PA and NA simultaneously,
which leaves questions regarding which construct explains most of
the variance in physical health. Third, Neuroticism has well-docu-
mented links to self-reported health (Watson & Pennebaker,
1989), but it is plausible that another major dimension of personal-
ity, such as Extraversion contributes to self-reported physical
health above and beyond NA and PA. In the current paper, we devel-
ll rights reserved.
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op and empirically test a longitudinal model that addresses these
gaps in the literature by systematically examining the links
between PA, NA, personality and physical health.

1.1. Positive affect, negative affect and physical health

PA and NA represent the broadest conceptualization of overall
mood (Watson, Clark, & Tellegen, 1988). PA reflects an individual’s
level of pleasurable engagement with the environment, and is
characterized by feelings of enthusiasm, high energy, and atten-
tiveness. NA reflects an individual’s experience of distress, dissatis-
faction, or unpleasant arousal, and is characterized by guilt, fear,
anger, and nervousness. PA and NA represent individuals’ levels
of approach or withdrawal, and as such can be conceptualized as
positive activation (PA) and negative activation (NA) (Watson, Wi-
ese, Vaidya, & Tellegen, 1999).

In a series of seven studies examining the relation between af-
fect and physical symptom reporting, Watson and Pennebaker
(1989) found a consistent association between both state and trait
NA and somatic health complaints. Similarly, using a longitudinal
design in which common physical symptoms (e.g., respiratory
problems) and affect were measured daily, Brown and Moskowitz
(1997) found unpleasant affect related to concurrent as well as
subsequent common physical symptoms. Finally, Knapp et al.
(1992) used a laboratory procedure and found that the experience
of NA resulted in increases in systolic blood pressure and decreases
in mitogenic lymphocyte reactivity. Qualitative and meta-analytic
reviews of NA and health bolster these earlier findings, showing
that NA is related to cardiovascular disease (Kubzansky & Kawachi,
2000; Suls & Bunde, 2005), decreased immune functioning,
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(Kiecolt-Glaser et al., 2002), and physiological responses to stress
(Chida & Hamer, 2008).

In contrast to the consistent relationship between NA and phys-
ical health, measures of PA exhibit weaker and inconsistent associ-
ations with physical symptom reporting (Cohen & Pressman,
2006). On one hand, meta-analytic research suggests that positive
affect relates to physical health and immunity at r = .38 (Lyubomir-
sky et al., 2005). On the other hand, across three different samples,
Watson and Pennebaker (1989) obtained a mean correlation of
only �.15 between trait PA and common physical symptoms. Sim-
ilarly, Watson and Clark (1992) found somatic complaints to corre-
late between �.15 and �.21 with general PA. By comparison,
correlations between common physical symptoms and NA were
much stronger and ranged from .24 to .46.

A limitation of these studies and most of the studies examining
PA, NA, and physical health is that researchers often look at just
PA or NA, not both simultaneously. This is problematic, as PA and
NA tend to be negatively correlated. There are some exceptions,
however. In a cross-sectional study that explicitly examined the
comparative utility of PA and NA in predicting physical health,
Dua (1993) found NA, but not PA, to significantly predict physical
health. In a second study, however, Dua (1994) found both dimen-
sions of affect to predict physical health significantly, but NA proved
to be the better predictor in terms of proportion of explained
variation in the criterion. Following this trend, NA, but not PA, is
associated with chronic stress (Steptoe, O’Donnell, Marmot, &
Wardle, 2008). In the area of immunology, researchers have found
that negative psychological states tend to be stronger predictors
than positive psychological states (Cohen & Herbert, 1996). These
findings support the overall notion that ‘‘bad is stronger than
good’’ (Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001).

In a comprehensive review of the literature, Pressman and Co-
hen (2005) suggested reasons why PA relates to health less consis-
tently than NA. First, there is less agreement among researchers
regarding the nature of PA. Researchers debate if PA was related
to health because PA was the absence of NA or because it is a sub-
stantively different emotional state (Keyes, 2003). Second, there
are inconsistencies in the literature regarding the conceptualiza-
tion and operationalization of PA. For example, the Levy, Slade,
Kunkel, and Kasl (2002) study is often cited as strong evidence
for the relationship between PA and health, but PA was not actually
measured, Satisfaction with Aging was used. Similarly, reports of
subjective well-being, satisfaction with life, and positive psycho-
logical traits, such as optimism, are often used interchangeably
with PA. Furthermore, there may be heterogeneities in mecha-
nisms across samples, supported by findings that PA may be
related to health among older individuals, but that PA may actually
be harmful to institutionalized individuals and individuals coping
with a serious illness (Pressman & Cohen, 2005).

Although the empirical link between NA and physical health is
clear, there is no current consensus among researchers regarding
the mechanisms that might explain the association. One explana-
tion, the psychosomatic hypothesis (Watson & Pennebaker, 1989),
suggests that chronically elevated levels of NA trigger a variety of
health problems through multiple pathways, including cortisol
profiles, inflammatory processes, and sleep disturbances (Steptoe,
Dockray, & Wardle, 2009), which in turn are manifested as higher
scores on physical symptom measures. A second plausible inter-
pretation, however, is that causality operates in the reverse direc-
tion with physical health problems resulting in higher levels of
subsequent NA, called the disability hypothesis (Watson & Penne-
baker, 1989). The underlying logic of this model is that health
problems tend to generate substantial stress and physical discom-
fort, which result in elevated levels of psychological distress and
NA. Researchers have also proposed mechanisms by which PA
leads to improved physical health. Pressman and Cohen (2005)
propose that PA may directly lead to improved health through
improved health practices, social ties, endogenous opioids, and
hypothalamic–pituitary-adrenal axis activation or may indirectly
lead to improved health by serving as a stress buffer and helping
individuals to cultivate important social, psychological, and
physical resources (Fredrickson, 1998). Alternatively, individuals
who are not in good health may not report the energy that
characterizes PA.
1.2. Positive affect, negative affect, and personality

Personality is one of the most robust predictors of PA and NA
(DeNeve & Cooper, 1998; Diener & Lucas, 1999). In earlier research,
Costa and McCrae (1980) noted that NA correlates significantly
with characteristics associated with Neuroticism, and PA correlates
with characteristics associated with Extraversion. Moreover, NA is
largely unrelated to Extraversion, and PA is generally unrelated to
Neuroticism (e.g., Larsen & Ketelaar, 1991). Tellegen (1985) argued
that Extraversion and Neuroticism reflect basic dimensions of
emotional temperament that relate to an inherent susceptibility
to positive and negative emotional experiences (cf., Rothbart,
1991). In this view, traits related to Extraversion foster a predispo-
sition towards the experience of positive mood, whereas traits re-
lated to Neuroticism relate to a susceptibility to negative mood
experiences. For example, Lucas, Le, and Dyrenforth (2008) found
a relationship between extraversion and PA, even after controlling
for social activities. Indeed, meta-analytic investigations show that
Extraversion relates to PA at .44 and Neuroticism relates to NA at
.54 (Steel, Schmidt, & Shultz, 2008), and there is support for NA
mediating the relationship between Neuroticism and related out-
comes and for PA mediating the relationship between Extraversion
and related outcomes (Rusting, 1998).

The present investigation used a longitudinal design to empiri-
cally investigate the directionality of self-reported physical health
and affect. In contrast to cross-sectional analyses based on ordin-
ary least-squares regression, estimation of a longitudinal model
permitted the assessment of hypothesized reciprocal relations be-
tween personality, affect and physical health complaints across
time, as well as a comparison of the relative strength of the lagged
effects in each direction (Dwyer, 1983). We measured personality
at time one, and measured NA, PA, and physical health complaints
at times one, two, and three.
2. Method

2.1. Participants and procedure

A total of 360 undergraduate students enrolled in two sections
of an introductory psychology course participated in return for ex-
tra course credit. Three consecutive assessments were separated
by a period of 30 days. The first measurement occurred during
the beginning of the semester, the second during midterms, and
the third during finals week. We chose times during the semester
when students would be coping with a number of stressors, which
we thought would help increase the variability in physical health
reports. To justify completion of the same measures, participants
were told that they were involved in a study of stability and change
in physical health and mood. Sixty-nine percent of the sample was
female. The majority of participants was 18 or 19 years old (75.4%)
and White, non-Hispanic (81.3%). The modal reported family in-
come was above $60,000 (44.3%), with another 20.1% reporting
their family income between $45,000–$60,000.
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2.2. Measures

2.2.1. Physical health
The 20-item short-form of the General Health Survey (SF-20;

Stewart, Hays, & Ware, 1988) was used to measure self reports of
physical health in the present study. We examined physical func-
tioning, role functioning, and health perceptions. Respondents
rated aspects of their physical health using a 5-point Likert scale
with higher scores on physical functioning and health perceptions
reflecting better functioning and lower scores on role functioning
reflecting better functioning. Coefficients alpha for the physical
functioning subscale (four items), the role functioning subscale
(four items), and the health perceptions subscale (three items)
were .80, .83, and .86, respectively.
2.2.2. Positive and negative affect
The Positive and Negative Affect Scale (PANAS; Watson et al.,

1988) was used to measure PA and NA. Each scale consists of 10
items that represent characteristics of either high PA or high NA.
Characteristics assessing NA include ‘‘scared,’’ ‘‘ashamed’’ and ‘‘jit-
tery’’ whereas descriptors assessing positive affect include ‘‘enthu-
siastic,’’ ‘‘excited,’’ and ‘‘happy.’’ Respondents indicated on a 5-
point scale the extent to which they had experienced each mood
state during the previous one-week period. Coefficients alpha were
.93 and .88 for PA and NA, respectively.
2.2.3. Neuroticism and extraversion
Two subscales from the 44-item version of the Big Five Inven-

tory (BFI-V44; John, Donahue, & Kentle, 1991) were used to mea-
sure Neuroticism and Extraversion. For each item, subjects were
asked to rate, on a 5-point scale, the degree to which the person-
ality attribute applied to them. In the present study, the Neurot-
icism and Extraversion scales demonstrated moderate internal
consistency, as shown by coefficients alpha of .77 and 86,
respectively
3. Results

3.1. Model selection

To investigate the relationships between physical health and af-
fect, we sought a longitudinal model that would capture two key
features of the data. First, we wished to use a model that permitted
tests of the lagged relationships of both the affect ? health rela-
tionship and the health ? affect relationship so that causal prece-
dence could be assessed. Not all longitudinal models permit such
tests, as we discuss below. Second, the substantial rank order sta-
bility of personality and related variables has been well docu-
mented in meta-analytic studies (Conley, 1984; Roberts &
DelVecchio, 2000). Roberts and DelVecchio found that the mean
rank order stability is .54 during the college years, with both extra-
version (.54) and neuroticism (.50) falling close to this mean value.
Based on fitting curves to the results of very long term studies,
Conley (1984) suggested that the decrease in the stability as the
time interval between measurements increased was proportional
to sn where s is the annual stability and n is the number of years.
Cole (2012) reported a similar negative exponential decrease to a
lower asymptote in test–retest correlations of personality, temper-
ament, and depression as the number of months between mea-
surements increased. These findings are consistent with a model
that has an autoregressive (lag 1) process (West & Hepworth,
1991). They also imply that the rank order stability would be ex-
pected to be very high in the present data set given the 1 month
time interval between measurement waves.
One model that captures both of these features is the cross-
lagged panel model (see Biesanz, 2012; Kessler & Greenberg,
1981). In this model, lagged bidirectional relationships can be
examined, giving rise to the possibility of establishing causal pre-
cedence. The effect of X (e.g., physical health) on Y (e.g., negative
affect; positive affect) 1 month later can be estimated controlling
for the value of Y observed 1 month previously. Similarly, the effect
of Y on X 1 month later can be estimated controlling for the value
of X observed 1 month previously. Stable personality traits mea-
sured at the beginning of the study directly influence X and Y at
the initial measurement period and exert influences at later time
points primarily through the autoregressive processes of the mod-
el. Biesanz (2012) notes that such models ‘‘offer the ability to esti-
mate and determine causal precedence, a necessary condition for
making stronger causal inferences’’ (p. 467). Cross-lagged panel
models can be estimated in either the measured or latent variable
framework, with the latter framework having the advantage of
providing appropriate correction for measurement error in the
measured variables.

A variety of conceptually attractive alternatives to the cross lag
panel model are variants of models that partition the measured X
and Y variables (or their corresponding latent constructs) into a
time-varying state component and orthogonal stable trait compo-
nent (Eid & Diener, 2004; Steyer, Ferring, & Schmitt, 1992) or into
a time varying within-subject component and a stable between-
subject component (Ryu, West, & Sousa, 2012). Such partitions
have the potential advantage of providing trait and state con-
structs that map more directly onto some current conceptions of
personality. Unfortunately, the basic versions of these models do
not easily allow tests of lagged effects nor do they capture the
autoregressive nature of the data. In these models the multiple
waves of data serve solely as replications. Temporal ordering of
the measured variables is not preserved. If the measurement
waves were interchanged (e.g., wave 1 was treated as wave 2
and vice versa), identical model fit and parameter estimates
would be obtained. The correlation between trait variables (across
all waves) or state variables within each wave can be estimated,
but such concomitant associations do not address temporal
precedence.

To address these issues Kenny and Zautra (1995, 2001) pro-
posed a trait-state-error model for a single construct that in-
cludes an autoregressive component. While elegant, the model
‘‘is finicky, often failing to converge or generating out-of-range
parameter estimates’’ (Cole, 2012, p. 587). Cole, Martin, and
Steiger (2005) showed that this model is theoretically not identi-
fied until there are at least four waves of measurement. Even
with four waves of data the Kenny and Zautra model produces
an unacceptably high rate of problematic solutions unless there
are at least 500 participants measured on at least 5 measurement
occasions. Problematic solutions are particularly likely when the
autoregressive component is relatively high as the model has dif-
ficulty distinguishing between the stable trait component and the
autoregressive component. Cole (2012) describes several exten-
sions of the Kenny and Zautra model, some of which appear to
have improved properties over the original. However, these mod-
els appear to require at least four waves of measurement, a rela-
tively large sample size, and their performance has not yet been
fully evaluated. Extensions of the Kenny-Zautra model to address
the issue of temporal precedence of two constructs (X ? Y;
Y ? X) have not been developed. In the present data set, only
three waves of data from n = 360 participants were available.
The Kenny and Zautra model and Cole’s (2012) extensions are
attractive conceptually, but their complexity places stringent de-
mands on the data that we were not able to meet in the present
study. Consequently, we used the traditional cross-lagged panel
model which has been used to address issues of causal
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precedence in past research (Aneshensel, Frerichs, & Huba, 1984;
Biesanz, 2012).

3.2. Model specification and estimation

To examine the relations between physical health and affect,
the models were estimated using EQS 6 (Bentler, 2006). In specify-
ing the measurement component of the model, scores on three
subscales of the SF-20 were used as indicators of the physical
health construct. Similarly, for PA and NA, two indicators were
used for each construct. These were computed by summing across
(a) the first five and (b) the second five PANAS items measuring
each affective domain. Finally, two indicators were also employed
for each of the exogenous personality dimensions of Neuroticism,
Extraversion, and computed by averaging over (a) the first four,
and (b) the second four BFI-V44 items measuring each of these
three trait dimensions.

In terms of model specification, structural paths reflecting the
cross-lagged effects of physical health on NA 1 month later, and
NA on physical health 1 month later were specified as free to be
estimated. The structural relationships between physical health
and PA, by contrast, were constrained to equal zero. To model
the effects of personality, paths from Extraversion to PA were spec-
ified as free to be estimated, as were the paths from Neuroticism to
both NA and physical health. Consistent with domain-specific pre-
dictions, the paths from Extraversion to NA and Neuroticism to PA
constrained to equal zero. Synchronous relations between con-
structs were modeled by correlating, within each wave, the struc-
tural disturbances associated with physical health and affect (it
should be noted that this specification provides no information
about directionality of effects). In addition, errors of measurement
associated with the same indicator of each construct at successive
points in time were correlated. Fig. 1 portrays the model specifica-
tion for the relationships between NA and health.

To perform the strongest test of the longitudinal model (Dwyer,
1983), a number of equality constraints were imposed. First, man-
ifest variable loadings of a given indicator on its target construct at
TIME 1

Extraversion

Positive
Affect

Physical
Health

Negative 
Aff tect

Neuroticism

Fig. 1. Hypothesized latent longitudinal model
successive points in time were constrained to be equal. Second,
autoregressive effects across waves for the same variables were
constrained to be equal (e.g., the effect of Time 1 NA on Time 2
NA was constrained to equal the effect of Time 2 NA on Time 3
NA, etc.). Third, covariances between structural disturbances were
set equal across waves. Fourth, separate equality constraints were
imposed on the lagged effects of (a) NA on health and (b) health
and NA (e.g., the effect of Time 1 physical health on Time 2 NA
was constrained to equal the effect of Time 2 physical health on
Time 3 NA). Finally, equality constraints were imposed on the
covariances between the uniquenesses associated with the same
indicator of each construct at successive points in time. In addition
to providing a stringent test of the hypothesized relations, these
constraints also offered the additional benefits of reducing the ra-
tio of subjects to free parameters and forcing invariance (replica-
tion) of the effects at each lag.
3.3. Assessment of model fit

Most researchers advocate using multiple fit indices for evaluat-
ing model fit (e.g., Hoyle & Panter, 1995; Hu and Bentler, 1999). Cur-
rently, the most rigorous evaluation of fit criteria has been
conducted by Hu and Bentler (1999). These researchers recommend
using a combination of the standardized root mean square residual
(SRMR; expected to be .08 or less), the Comparative Fit Index (CFI;
Bentler, 1990), which is expected to be .95 or greater, and the Root
Mean Square Error of Approximation (RMSEA; Steiger, 1990).
Browne and Cudeck (1993) suggest that values of the RMSEA of
.05 or less indicate a close fit; values between .05 and .08 indicate
adequate fit; values greater than .10 indicate room for improve-
ment in the model. Here we report all three measures (SRMR, CFI,
RMSEA). Since these indices do not localize sources of poor fit with-
in a specified model, the normalized residuals and modification
indices generated by EQS (Bentler, 2006) were inspected to obtain
more detailed diagnostic information. In addition, given the skew-
ness associated with measures of physical health, the Satorra–Ben-
TIME 2 TIME 3

Positive Positive
Affect Affect

Physical Physical
Health Health

Negative 
Aff

Negative 
Affect ect

of physical health, personality, and affect.



TIME 1 TIME 2 TIME 3

Extraversion
60***

PositivePositive Positive
.60

.67*** .66***

AffectAffect Affect

13* * 13* *.13 .13

Physical
H l h

Physical
H lth

Physical.69*** .84***

ea tea Health

-.11** -.11**

42-.42***
-.07* -.07*

Negative Negative Negative 
AffectAffect

g
AffectNeuroticism .71*** .63*** .62***

Fig. 2. Final latent longitudinal model of physical health, personality, and affect. Correlations among exogenous variables, autocorrelations among errors of measurement in
the manifest variables, and synchronous correlations among structural disturbances have been omitted. All coefficients are standardized (�p < .05. ��p < .01).

1 Examination of the univariate distributions of the three indicators of physical
health revealed these variables to be appreciably right skewed and excessively
peaked relative to a normal distribution. Skewness coefficients for these measured
health variables ranged from 2.97 to 6.19, while kurtosis ranged from 4.60 to 26.81.
Accordingly, robust estimates of the standard errors of the model parameters were
employed in the present study to take the observed nonnormality into account (West
et al., 1995). Although standard errors generated by normal theory maximum
likelihood tend to underestimate sampling variability when nonnormality is present,
corrections to normal theory standard errors that circumvent this problem are
available. These robust standard errors can be derived from the normal theory
covariance matrix and the fourth-order moments of the measured variables. The
formula that provides this correction is complex and can be found in Bentler (2006).
This correction to the standard errors of the parameter estimates is currently
available in EQS and was utilized to obtain robust tests of significance in the present
study. However, the use of robust standard errors did not change the obtained pattern
of significant associations for any of the longitudinal associations presented in Fig. 2.
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tler scaled chi-square and associated robust standard errors were
used (Satorra & Bentler, 1994; West, Finch, & Curran, 1995).

We tested the fit of the model which specified cross-lagged
associations between NA and health presented in Fig. 1. The fit
was acceptable, as reflected by v2 (df = 266, N = 360) = 589.08,
CFI = .94, RMSEA = .06, SRMR = .08). A chi-square difference test
of nested models indicated that the model with cross-lags between
NA and health fit the data significantly better than the simple sta-
bility model Dv2 (Ddf = 3, N = 360) = 22, p < .05. Inspection of the
modification indices associated with this model suggested that
covariation between physical health complaints and subsequent
affect was not being satisfactorily modeled. Accordingly, the model
was respecified by freely estimating the influence of PA on subse-
quent physical health (in keeping with the model specifications de-
scribed previously, the two structural paths from PA to subsequent
physical health were constrained to equality). The fit of this respec-
ified model was satisfactory, as reflected by v2 (df = 265,
N = 360) = 575.46, CFI = .94, RMSEA = .06, SRMR = .08). This respec-
ified model of physical health and affect is presented in Fig. 2.
Although the autoregressive and cross-lagged effects across waves
were equal in the unstandardized solution, standardization (re-
ported in Fig. 2) resulted in slightly different estimates.

Inspection of the maximum likelihood parameter estimates
associated with the model presented in Fig. 2 revealed significant
lagged reciprocal associations between NA and self-reported phys-
ical health (both NA ? health and heath ? NA). In contrast, phys-
ical health predicted PA, but PA did not predict physical health.
These lagged effects are particularly noteworthy since they are sig-
nificant over and above the substantial autoregressive (stability)
effects of NA and self-reported physical health. In line with previ-
ous research, Extraversion was found to be associated with PA
(b = .60, p < .01) whereas Neuroticism was related to NA (b = .70,
p < .01). The strong domain-specific associations between mood
and personality are consistent with the observation that affective
components pervade the general personality dispositions of Neu-
roticism and Extraversion. Finally, Neuroticism exhibited a signifi-
cant direct effect on self-reported physical health (b = �.42,
p < .01).1

In terms of coefficients not presented in Fig. 2, autocorrelations
among the errors of measurement in the manifest variables were
generally moderate in magnitude (approximately .16–.32). At time
1, the correlation between the exogenous constructs of Extraver-
sion and Neuroticism was r = �.40. Synchronous correlations be-
tween the endogenous PA, NA, and health constructs ranged
from .29 (health with PA) to �.40 (health with NA), indicating that
there may be unobserved concurrent causal influences on affect
and health.
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3.4. A test of the equality of cross-lagged associations between PA, NA
and health

In a second alternative model, a formal test of the equality of
cross-lagged relations between physical health and NA was exam-
ined. To test this hypothesis, the structural parameters reflecting
the effect of health on NA 1 month later and NA on health 1 month
later were constrained to be equal. A v2 difference test indicated
that the specification of equal cross-lagged effects failed to signif-
icantly degrade the fit of the model (i.e., significantly increase the
model chi-square) relative to the model in which these cross-
lagged effects were not constrained to equality (v2 change = 0.09,
df change = 1, p > .05). This result suggested that the effect of NA
on subsequent physical health was not significantly larger than
the effect of physical health on subsequent NA.
3.5. Tests of equality constraints

Releasing all equality constraints on the autoregressive effects
for the variables failed to significantly improve the fit, indicating
the plausibility of this constraint (v2 change = 5.41, df change = 3,
p > .05). Similar nonsignificant decreases in v2 resulted when the
equality constraints were released for the covariance between cor-
responding structural disturbances (v2 change = 0.51, df change = 6,
p > .05) and the manifest variable loadings (v2 change = 6.37, df
change = 8, p > .05), suggesting the reasonableness of both imposed
constraints. Finally, releasing the equality constraints for the auto-
correlations of the indicator uniquenesses also did not significantly
improve in the fit of the model to the data (v2 change = 3.84, df
change = 7, p > .05). Collectively, these tests supported the tenabil-
ity of the various constraints that had been imposed during model
specification. The consistency of the data with these constraints pro-
vides support that the assumptions of the autoregressive cross
lagged model are met (Kenny & Campbell, 1984).
4. Discussion

The results of the present investigation suggest that physical
health is differentially related to PA and NA. Self-reported health
was reciprocally related to NA across time, but relations between
PA and physical health were statistically significant in only one
direction, physical health predicting PA, not PA predicting health.
Additionally, we included measures of Neuroticism and Extraver-
sion and found that Neuroticism was directly related to physical
health. Neuroticism demonstrated indirect effects on self-reported
physical health through the mediating variable NA.

Previously, several investigators speculated that relations be-
tween physical health and affect were likely reciprocal, but the
present study is among the first to demonstrate such influences
empirically and longitudinally. Our finding regarding the effect of
NA on later symptoms is consistent with the psychosomatic
hypothesis proposed by Watson and Pennebaker (1989), which
has been supported empirically by others, as well (e.g., Brown &
Moskowitz, 1997; Krantz & McCeney, 2002). The observed effect
of health perceptions on subsequent NA, by contrast, provides
empirical support for the disability hypothesis. According to this
explanation, adverse consequences engendered by health prob-
lems (e.g., chronic pain), result in higher levels of NA. This explana-
tion has considerable intuitive appeal, and has been supported
empirically (Powell, Johnston, & Johnston, 2008). Similar to Powell
et al. (2008), our findings that NA influences self reports of physical
health and self-reports of physical health influence NA across time
show support for both the psychosomatic hypothesis and the dis-
ability hypothesis.
Our finding that self-reports of physical health are related to
subsequent PA, but that PA is not related to subsequent reports
of physical health, challenges recent research focusing on PA as a
predictor of physical health (Lyubomirsky et al., 2005). Although
studies have shown that PA predicts longevity (Levy et al., 2002),
and is related to self-reports of physical health (Mroczek & Spiro,
2005), other studies have found no association (Kaplan & Camacho,
1983) and others have found detrimental effects of PA on health
(Devins et al., 1990). There are multiple reasons why some studies,
including the current one, do not consistently show support for the
idea that PA influences physical health. First, it may be that there
are missing mediators and moderators from the model. Pressman
and Cohen (2005) propose that PA may lead to improved health
through mediating variables such as increased social ties and im-
proved health practices. Alternatively, PA may serve as a stress buf-
fer. There may be important moderators, as well, such as age. For
example, older individuals may derive greater subsequent health
benefits from PA. Second, it may be that the discrepancies are
due to researchers using various conceptualizations and operation-
alizations of PA, varying from optimism and hope to well-being
and PA. Our findings suggest that the relationship between PA
and physical health may be complex, and may vary depending
on the sample and situation.

In the present study, affect and personality were assessed
simultaneously at Time 1. Our model tested the possibility that
personality influences moods. If personality does influence moods,
the effects probably occur through direct paths, as well as indi-
rectly via mediating variables. Results from the current study show
that Neuroticism was related directly to NA, as well as indirectly
through self-reports of physical health. Extraversion, however,
was directly related to PA, but we did not find evidence to support
indirect paths through physical health.

To explain why Extraversion and Neuroticism are associated
with higher levels of PA and NA, respectively, two explanations
have been proposed. First, the temperamental explanation (Larsen
& Ketelaar, 1991; Rothbart, 1991; Tellegen, 1985) suggests that
Neuroticism and Extraversion are manifestations of biologically-
based systems that engender varying susceptibility to experiencing
PA and NA. This susceptibility may arise either from differential
sensitivity to positive- or negative-affect stimuli or from differ-
ences in the magnitude of responses to such stimuli. Second, the
instrumental explanation (Larsen & Ketelaar, 1991) suggests that
personality dimensions such as Extraversion and Neuroticism pro-
mote differences in the behaviors in which individuals engage.
These lifestyle differences, then, bring about different long-term
levels of PA and NA.

The present results suggest that both explanations may have
merit. The finding that Neuroticism exerted mediated effects on
mood via physical health is consistent with an instrumental expla-
nation. The indirect effect of Neuroticism on NA via health suggests
that individuals high on this personality dimension are more likely
than other individuals to notice and complain about health prob-
lems. In this regard, Watson and Pennebaker (1989) suggested that
neuroticism reflects individual differences in the perceptual sensi-
tivity to somatic sensations. According to these investigators, the
increased somatic complaining of individuals high in Neuroticism
may be due primarily to their increased tendency to notice bodily
sensations, particularly minor aches and pains, and to interpret
these bodily sensations as indicators of illness. This, in turn, may
lead to higher long-term levels of NA. However, in addition to this
indirect effect of Neuroticism on NA via health complaints, sub-
stantial direct effects of personality on mood were also observed.
The finding of direct effects is not incompatible with the tempera-
mental view since, in the case of Neuroticism, it suggests that dif-
ferences in the frequency of health complaints cannot entirely
account for the elevated NA of individuals high on Neuroticism.



Table 1
Correlations among the study variables.

Variable PA1 PA2 PA3 PH1 PH2 PH3 NA1 NA2 NA3 EXTRA NEURO

PA1 1.00
PA2 0.71 1.00
PA3 0.48 0.69 1.00
PH1 0.25 0.30 0.29 1.00
PH2 0.20 0.36 0.36 0.72 1.00
PH3 0.19 0.34 0.47 0.63 0.87 1.00
NA1 �0.38 �0.32 �0.25 �0.41 �0.36 �0.35 1.00
NA2 �0.27 �0.45 �0.35 �0.38 �0.42 �0.43 0.69 1.00
NA3 �0.19 �0.32 �0.45 �0.31 �0.38 �0.50 0.47 0.67 1.00
EXTRA 0.60 0.43 0.30 0.17 0.14 0.13 �0.28 �0.2 �0.14 1.00
NEURO �0.24 �0.22 �0.19 �0.42 �0.34 �0.32 0.70 0.50 0.34 �0.40 1.00
Mean 2.35 2.40 2.41 2.88 2.96 2.97 1.08 .93 .89 3.53 2.57
SD .77 .79 .84 .70 .71 .73 .72 .71 .70 1.24 1.15

Note: N = 360. All p-values < .05. Key: PA = Positive Affect, PH = Physical Health, NA = Negative Affect, EXTRA = Extraversion, NEURO = Neuroticism.
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Interestingly, this same pattern of results was not replicated for
Extraversion. Although Extraversion demonstrated a robust rela-
tionship with PA, Extraversion was not directly related to physical
health. Thus, for Extraversion, the temperamental, but not
instrumental, explanation was supported. The mechanisms that
explain these associations with PA and NA have not been firmly
established, but two that seem plausible are empathy, a process
which connects individuals to others emotionally, and generalized
liking for other people. Both of these mechanisms tie individuals to
others, and the direction and strength of these ties would have cor-
responding beneficial or harmful implications for interpersonal
relations.

4.1. Future research

Future research should expand the findings from the current
study to include objective measures of physical health. The current
study contributes to our understanding of how personality and
mood contribute to reports of physical health, and it will be impor-
tant to see how these findings generalize to immune functioning,
cardiovascular illness, and other physiological indicators of health.
Another important area for future research concerns other samples
of participants. We studied personality, affect, and health among
healthy, young college students. Future research should examine
how personality, affect and health are related among older individ-
uals, and also among individuals who are ill. Finally, future re-
search should investigate the current study’s finding that there
may be unobserved concurrent causal influence on affect and
health, and examine other theoretically-related variables in the
modeling of longitudinal personality, affect, and health, such as so-
cial relationships.

4.2. Limitations

The data presented here are based on self-reports, which bring
with them several interpretative problems. First, there is a potential
problem of subjective bias. That is, two individuals who are indis-
tinguishable in terms of health status may report large subjective
differences in health. It might be argued that a more objective
assessment of health status would be desirable. A second, related
problem with the present study is monomethod bias. That is, the
same person who reported on health also reported on personality
and affect. For purely methodological reasons alone, we would ex-
pect correlations among measures to be larger when all measures
are completed by the same respondent than when measures are
completed by different respondents. This result is due to shared
biases in completing paper-and-pencil measures across instru-
ments (e.g., Shadish, Cook & Campbell, 2002). Had we collected
objective measures of health, such as physicians’ ratings of health,
blood pressure, immune system functioning, or number of visits
to physicians or clinics, outcomes may have been different. It is
important to note, however, that what brings most patients to phy-
sicians’ offices is their subjective evaluation of their health; self-
appraisals of physical health also predict important health variables
such as mortality (Han et al., 2005) and illness severity (Pennebak-
er, 1982). One strength of this study was the use of longitudinal
data, collected at times when participants were coping with a num-
ber of stressors. The time interval used, however, was 30 days,
which may not have been enough of a time lapse for physical health
to change substantially. In addition, the use of only three waves of
measurement and a moderate (N = 360) sample size precluded tests
of more refined latent trait-state models that could potentially par-
tition the lagged relationships between affect and physical health
after each had been partitioned into state and trait components. Fi-
nally, the participants in this study were primarily White, middle-
class college students. As such, the generalizability of these findings
is limited and future research should examine participants from
varying demographic backgrounds. In particular, examining these
relationships among older individuals is recommended, due to
the strong relationship between physical health and age.
4.3. Concluding remarks

We employed a rigorous longitudinal structural equation mod-
eling analysis to test the proposed relationships among affect, per-
sonality, and health. It should be noted that the ability to test
associations among variables that were corrected for random mea-
surement error avoids potential attenuation bias and the underes-
timation of relationships. The fact that the effect sizes that
characterize the associations between affect and physical health
are likely modest to begin with underscores the utility of using
structural equation modeling when examining associations among
these constructs.

The hypotheses entertained here about the separate relational
systems surrounding PA and NA are necessarily speculative and
preliminary. Conceptual and methodological gaps remain in our
understanding. Conceptually, the present investigation focused
on the links among mood, personality, and physical health to pro-
vide insight into the differential relations among these constructs.
Modern dispositional approaches to emotion have shown that PA
and NA are probably not bipolar opposites, or even substantially
correlated with each other. If this claim is true, then it becomes
necessary to identify the separate systems surrounding the two
major dimensions of mood. Recent theory has specified links be-
tween positive mood and Extraversion, on one hand, and negative
mood and Neuroticism on the other hand (Watson & Clark, 1997;
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Watson & Tellegen, 1985). The connections described in the pres-
ent study represent a reasonable expansion of the nomological net-
work, and suggest further avenues for research on affect.

The present research is unusual in its use of longitudinal assess-
ment of links among personality and emotional processes. Given
the recent focus on positivity, our finding that positive affect does
not predict health after controlling for NA serve as a caution for
individuals who wish to see happiness as the answer to all ail-
ments. Our intention in writing this article is certainly not to say
that happiness is not important, but rather that the conditions un-
der which positive affect predicts health are yet to be discovered.
Our findings serve as a spring board for researchers wishing to
examine how and why the relationship between positive and NA
and health occurs (see Table 1).
References

Aneshensel, C. S., Frerichs, R. R., & Huba, G. J. (1984). Depression and physical
illness: A multiwave causal model. Journal of Health and Social Behavior, 25,
350–371.

Baumeister, R. F., Bratslavsky, E., Finkenauer, C., & Vohs, K. D. (2001). Bad is stronger
than good. Review of General Psychology, 5, 323–370.

Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychological
Bulletin, 107, 238–246. http://dx.doi.org/10.1037/0033-2909.107.2.238.

Bentler, P. M. (2006). EQS 6 structural equations program manual. Encino, CA:
Multivariate Software.

Biesanz, J. C. (2012). Autoregressive longitudinal models. In R. H. Hoyle (Ed.),
Handbook of structural equation modeling (pp. 459–471). New York: Guilford
Press.

Brown, K. W., & Moskowitz, D. S. (1997). Does unhappiness make you sick? The role
of affect and neuroticism in the experience of common physical symptoms.
Journal of Personality and Social Psychology, 72, 907–917. http://dx.doi.org/
10.1037/0022-3514.72.4.907.

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A.
Bollen & J. S. Long (Eds.), Testing structural equation models (pp. 136–162).
Newbury Park, CA: Sage.

Chida, Y., & Hamer, M. (2008). Chronic psychosocial factors and acute physiological
responses to laboratory-induced stress in healthy populations: A quantitative
review of 30 years of investigations. Psychological Bulletin, 134, 829–885. http://
dx.doi.org/10.1037/a0013342.

Cohen, S., & Herbert, T. B. (1996). Health psychology: Psychological factors and
physical disease from the perspective of human psychoneuroimmunology.
Annual Review of Psychology, 47, 113–142. http://dx.doi.org/10.1146/
annurev.psych.47.1.113.

Cohen, S., & Pressman, S. D. (2006). Positive affect and health. Psychological Science,
15, 122–125.

Cole, D. A. (2012). Latent trait-state models. In R. H. Hoyle (Ed.), Handbook of
structural equation modeling (pp. 585–600). New York: Guilford.

Cole, D. A., Martin, N. C., & Steiger, J. H. (2005). Empirical and conceptual problems
with longitudinal trait-state models: Introducing a trait-state-occasion model.
Psychological Methods, 10, 3–20.

Conley, J. J. (1984). The hierarchy of consistency: A review and model of
longitudinal findings on adult individual differences in intelligence,
personality, and self-opinion. Personality and Individual Differences, 5, 11–25.

Costa, P. T., Jr., & McCrae, R. R. (1980). Influence of extraversion on subjective well-
being: Happy and unhappy people. Journal of Personality and Social Psychology,
38, 668–678. http://dx.doi.org/10.1037/0022-3514.38.4.668.

DeNeve, K. M., & Cooper, H. (1998). The happy personality: A meta-analysis of 137
personality traits and subjective well-being. Psychological Bulletin, 124,
197–229. http://dx.doi.org/10.1037/0033-2909.124.2.197.

Devins, G. M., Mann, J., Mandin, J., Paul, L. C., Hons, R. B., Burgess, E. D., et al. (1990).
Psychosocial predictors of survival in end-stage renal disease. Journal of Nervous
and Mental Disease, 178, 127–133. http://dx.doi.org/10.1097/00005053-
199002000-00008.

Diener, E., & Lucas, R. E. (1999). Personality and subjective well-being. In D.
Kahneman, E. Diener, & N. Schawartz (Eds.), Well-being: The foundations of
hedonic psychology (pp. 214–229). New York: Russell, Sage.

Dua, J. K. (1993). Role of negative affect and positive affect in stress, depression, self-
esteem, assertiveness, Type A behaviors, psychological health, and physical
health. Genetic, Social, and General Psychological Monographs, 119, 515–552.

Dua, J. K. (1994). Comparative predictive value of attributional style, negative affect,
and positive affect predicting self-reported physical health and psychological
health. Journal of Psychosomatic Research, 38, 669–680. http://dx.doi.org/
10.1016/0022-3999(94)90019-1.

Dwyer, J. H. (1983). Statistical models for the social and behavioral sciences. New York:
Oxford University Press.

Eid, M., & Diener, E. (2004). Global judgments of subjective well-being: Situational
variability and long-term stability. Social Indicators Research, 65, 245–277.

Fredrickson, B. L. (1998). What good are positive emotions? Review of General
Psychology, 2, 300–319. http://dx.doi.org/10.1037/1089-2680.2.3.300.
Han, B., Phillips, C., Ferrucci, L., Bandeen-Roche, K., Jylha, M., Kasper, J., et al. (2005).
Change in self-rated health and mortality among community-dwelling disabled
older women. Gerontologist, 425, 216–221.

Hoyle, R. H., & Panter, A. T. (1995). Writing about structural equation models. In R.
H. Hoyle (Ed.), Structural equation modeling: Concepts, issues, and applications
(pp. 158–176). Thousand Oaks, CA: Sage.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling, 6, 1–55. http://dx.doi.org/10.1080/10705519909540118.

John, O. P., Donahue, E. M., & Kentle, R. (1991). The ‘‘Big Five’’ Inventory—Versions 4a
and 54. Technical report. University of California, Berkeley, CA 94720: Institute
of Personality and Social Psychology.

Kaplan, G. A., & Camacho, T. (1983). Perceived health and mortality: A nine-year
follow-up of the human population laboratory cohort. American Journal of
Epidemiology, 117, 292–304.

Kenny, D. A., & Campbell, D. T. (1984). Methodological considerations in the analysis
of temporal data. In K. Gergen & M. Gergen (Eds.), Historical social psychology
(pp. 12–138). Englewood Cliffs, NJ: Erlbaum.

Kenny, D. A., & Zautra, A. (1995). The trait-state-error model for multiwave data.
Journal of Consulting and Clinical Psychology, 63, 52–59.

Kenny, D. A., & Zautra, A. (2001). Trait-state models for longitudinal data. In L. M.
Collins & A. G. Sayer (Eds.), New methods for the analysis of change (pp. 243–263).
Washington, DC: American Psychological Association.

Kessler, R. C., & Greenberg, D. F. (1981). Linear panel analysis. New York: Academic
Press.

Keyes, C. L. M. (2003). Complete mental health: An agenda for the 21st century. In
Corey L. M. Keyes & J. Haidt (Eds.), Flourishing: Positive psychology and the life
well-lived (pp. 293–312). Washington DC: American Psychological Association.

Kiecolt-Glaser, J. K., McGuire, L., Robles, T. F., & Glaser, R. (2002).
Psychoneuroimmunology: Psychological influences on immune function and
health. Journal of Consulting and Clinical Psychology, 70, 537–547. http://
dx.doi.org/10.1037/0022-006X.70.3.537.

Knapp, P. H., Levy, E. M., Giorgi, R. G., Black, P. H., Fox, B. H., & Heeren, T. C. (1992).
Short-term immunological effects of induced emotion. Psychosomatic Medicine,
54, 133–148.

Krantz, D. S., & McCeney, M. K. (2002). Effects of psychological and social factors on
organic disease: A critical assessment of research on coronary heart disease.
Annual Review of Psychology, 53, 341–369. http://dx.doi.org/10.1146/
annurev.psych.53.100901.135208.

Kubzansky, L. D., & Kawachi, I. (2000). Going to the heart of the matter: Do negative
emotions cause coronary heart disease? Journal of Psychosomatic Research, 48,
323–337. http://dx.doi.org/10.1016/S0022-3999(99)00091-4.

Larsen, R. J., & Ketelaar, T. (1991). Personality and susceptibility to positive and
negative emotional states. Journal of Personality and Social Psychology, 61,
132–140. http://dx.doi.org/10.1037/0022-3514.61.1.132.

Levy, B. R., Slade, M. D., Kunkel, S. R., & Kasl, S. V. (2002). Longevity increased by
positive self-perceptions of aging. Journal of Personality and Social Psychology, 83,
261–270. http://dx.doi.org/10.1037/0022-3514.83.2.261.

Lucas, R. E., Le, K., & Dyrenforth, P. S. (2008). Explaining the extraversion/positive
affect relation: Sociability cannot account for extraverts’ greater happiness.
Journal of Personality, 73, 385–414. http://dx.doi.org/10.1037/0022-
3514.79.6.1039.

Lyubomirsky, S., King, L., & Diener, E. (2005). The benefits of frequent positive affect:
Does happiness lead to success? Psychological Bulletin, 131, 803–855. http://
dx.doi.org/10.1037/0033-2909.131.6.803.

Mroczek, D. K., & Spiro, A. I. I. I. (2005). Change in life satisfaction during adulthood:
Findings from the veterans affairs normative aging study. Journal of Personality
and Social Psychology, 88, 189–202. http://dx.doi.org/10.1037/0022-
3514.88.1.189.

Pennebaker, J. W. (1982). The psychology of physical symptoms. New York: Springer-
Verlag.

Powell, R., Johnston, M., & Johnston, D. W. (2008). The effects of negative affectivity
on self-reported activity limitations in stroke patients: Testing the symptom
perception, disability, and psychosomatic hypotheses. Psychology and Health,
23, 195–206. http://dx.doi.org/10.1080/14768320701204153.

Pressman, S. D., & Cohen, S. (2005). Does positive affect influence health?
Psychological Bulletin, 131, 925–971. http://dx.doi.org/10.1037/0033-
2909.131.6.925.

Roberts, B. W., & DelVecchio, W. F. (2000). The rank-order consistency of personality
traits from childhood to old age: A quantitative review of longitudinal studies.
Psychological Bulletin, 126, 3–25.

Rothbart, M. K. (1991). Temperament: A developmental framework. In J. Strelau &
A. Angleitner (Eds.), Exploration in temperament: International perspectives on
theory and measurement (pp. 61–74). New York: Plenum.

Rusting, C. L. (1998). Personality, mood, and cognitive processing of emotional
information: Three conceptual frameworks. Psychological Bulletin, 124,
165–196. http://dx.doi.org/10.1037/0033-2909.124.2.165.

Ryu, E., West, S. G., & Sousa, K. H. (2012). Distinguishing between-person and
within-person relationships in longitudinal health research: Arthritis and
quality of life. Annals of Behavioral Medicine, 43, 330–342.

Satorra, A., & Bentler, P. M. (1994). Corrections to test statistics and standard errors
in covariance structure analysis. In A. von Eye & C. Clogg (Eds.), Latent variables
analysis: Application for developmental research (pp. 399–419). Thousand Oaks,
CA: Sage Publications, Inc..

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental and quasi-
experimental designs for generalized causal inference. Boston: Houghton Mifflin.

http://dx.doi.org/10.1037/0033-2909.107.2.238
http://dx.doi.org/10.1037/0022-3514.72.4.907
http://dx.doi.org/10.1037/a0013342
http://dx.doi.org/10.1146/annurev.psych.47.1.113
http://dx.doi.org/10.1146/annurev.psych.47.1.113
http://dx.doi.org/10.1037/0022-3514.38.4.668
http://dx.doi.org/10.1037/0033-2909.124.2.197
http://dx.doi.org/10.1097/00005053-199002000-00008
http://dx.doi.org/10.1097/00005053-199002000-00008
http://dx.doi.org/10.1016/0022-3999(94)90019-1
http://dx.doi.org/10.1037/1089-2680.2.3.300
http://dx.doi.org/10.1080/10705519909540118
http://dx.doi.org/10.1037/0022-006X.70.3.537
http://dx.doi.org/10.1146/annurev.psych.53.100901.135208
http://dx.doi.org/10.1146/annurev.psych.53.100901.135208
http://dx.doi.org/10.1016/S0022-3999(99)00091-4
http://dx.doi.org/10.1037/0022-3514.61.1.132
http://dx.doi.org/10.1037/0022-3514.83.2.261
http://dx.doi.org/10.1037/0022-3514.79.6.1039
http://dx.doi.org/10.1037/0022-3514.79.6.1039
http://dx.doi.org/10.1037/0033-2909.131.6.803
http://dx.doi.org/10.1037/0022-3514.88.1.189
http://dx.doi.org/10.1037/0022-3514.88.1.189
http://dx.doi.org/10.1080/14768320701204153
http://dx.doi.org/10.1037/0033-2909.131.6.925
http://dx.doi.org/10.1037/0033-2909.131.6.925
http://dx.doi.org/10.1037/0033-2909.124.2.165


J.F. Finch et al. / Journal of Research in Personality 46 (2012) 537–545 545
Steel, P., Schmidt, J., & Shultz, J. (2008). Refining the relationship between
personality and subjective well-being. Psychological Bulletin, 134, 138–161.
http://dx.doi.org/10.1037/0033-2909.134.1.138.

Steiger, J. H. (1990). Structural model evaluation and modification: An interval
estimation approach. Multivariate Behavioral Research, 25, 173–180. http://
dx.doi.org/10.1207/s15327906mbr2502_4.

Steptoe, A., Dockray, S., & Wardle, J. (2009). Positive affect and psychobiological
processes relevant for health. Journal of Personality, 77, 1747–1775. http://
dx.doi.org/10.1111/j.1467-6494.2009.00599.x.

Steptoe, A., O’Donnell, K., Marmot, M., & Wardle, J. (2008). Positive affect and
psychosocial processes related to health. British Journal of Psychology, 99,
211–227.

Stewart, A. L., Hays, R. D., & Ware, J. E. (1988). The MOS short-form General Health
Survey: Reliability and validity in a patient population. Medical Care, 26,
724–735. http://dx.doi.org/10.1097/00005650-198807000-00007.

Steyer, R., Ferring, D., & Schmitt, M. (1992). On the definition of states and traits.
European Journal of Psychological Assessment, 2, 79–98.

Suls, J., & Bunde, J. (2005). Anger, anxiety, and depression as risk factors for
cardiovascular disease: The problems and implications of overlapping affective
disorders. Psychological Bulletin, 131, 260–300. http://dx.doi.org/10.1037/0033-
2909.131.2.260.

Tellegen, A. (1985). Structures of mood and personality and their relevance to
assessing anxiety, with an emphasis on self-report. In A. H. Tuma & J. D. Maser
(Eds.), Anxiety and the anxiety disorders (pp. 681–706). Hillsdale, NJ: Erlbaum.

Watson, D., & Clark, L. A. (1997). Extraversion and its positive emotional core. In R.
Hogan, J. Johnson & S. Briggs (Eds.), Handbook of personality psychology (pp. 767–
793). San Diego, CA: Academic Press. http://dx.doi.org/10.1016/B978-
012134645-4/50030-5.

Watson, D., & Clark, L. A. (1992). Affects separable and inseparable: On the
hierarchical arrangement of the negative affects. Journal of Personality and Social
Psychology, 62, 89–505. http://dx.doi.org/10.1037/0022-3514.62.3.489.

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief
measures of positive and negative affect: The PANAS Scales. Journal of
Personality and Social Psychology, 54, 1063–1070. http://dx.doi.org/10.1037/
0022-3514.54.6.1063.

Watson, D., & Pennebaker, J. W. (1989). Health complaints, stress, and distress:
Exploring the central role of negative affectivity. Psychological Review, 96,
234–254. http://dx.doi.org/10.1037/0033-295X.96.2.234.

Watson, D., & Tellegen, A. (1985). Toward a consensual structure of mood.
Psychological Bulletin, 98, 219–235. http://dx.doi.org/10.1037/0033-2909.
98.2.219.

Watson, D., Wiese, D., Vaidya, J., & Tellegen, A. (1999). The two general activation
systems of affect: Structural findings, evolutionary considerations, and
psychobiological evidence. Journal of Personality and Social Psychology, 76,
820–838.

West, S. G., Finch, J. F., & Curran, P. J. (1995). Structual equation models with
nonnormal variables: Problems and remedies. In R. H. Hoyle (Ed.), Structural
equation modeling: Concepts, issues, and applications (pp. 56–75). Thousand Oaks,
CA: Sage.

West, S. G., & Hepworth, J. T. (1991). Data analytic strategies for temporal data and
daily events. Journal of Personality, 59, 609–662.

http://dx.doi.org/10.1037/0033-2909.134.1.138
http://dx.doi.org/10.1207/s15327906mbr2502_4
http://dx.doi.org/10.1111/j.1467-6494.2009.00599.x
http://dx.doi.org/10.1097/00005650-198807000-00007
http://dx.doi.org/10.1037/0033-2909.131.2.260
http://dx.doi.org/10.1037/0033-2909.131.2.260
http://dx.doi.org/10.1016/B978-012134645-4/50030-5
http://dx.doi.org/10.1016/B978-012134645-4/50030-5
http://dx.doi.org/10.1037/0022-3514.62.3.489
http://dx.doi.org/10.1037/0022-3514.54.6.1063
http://dx.doi.org/10.1037/0022-3514.54.6.1063
http://dx.doi.org/10.1037/0033-295X.96.2.234
http://dx.doi.org/10.1037/0033-2909.98.2.219
http://dx.doi.org/10.1037/0033-2909.98.2.219

	Physical health, positive and negative affect, and personality:  A longitudinal analysis
	1 Introduction
	1.1 Positive affect, negative affect and physical health
	1.2 Positive affect, negative affect, and personality

	2 Method
	2.1 Participants and procedure
	2.2 Measures
	2.2.1 Physical health
	2.2.2 Positive and negative affect
	2.2.3 Neuroticism and extraversion


	3 Results
	3.1 Model selection
	3.2 Model specification and estimation
	3.3 Assessment of model fit
	3.4 A test of the equality of cross-lagged associations between PA, NA and health
	3.5 Tests of equality constraints

	4 Discussion
	4.1 Future research
	4.2 Limitations
	4.3 Concluding remarks

	References


