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Objective: To examine whether engaging in multiple enjoyable activities was associated with better psychological and physio-
logical functioning. Few studies have examined the health benefits of the enjoyable activities that individuals participate in
voluntarily in their free time. Method: Participants from four different studies (n � 1399 total, 74% female, age � 19–89 years)
completed a self-report measure (Pittsburgh Enjoyable Activities Test (PEAT)) assessing their participation in ten different types
of leisure activities as well as measures assessing positive and negative psychosocial states. Resting blood pressure, cortisol (over
2 days), body mass index, waist circumference, and perceived physiological functioning were assessed. Results: Higher PEAT
scores were associated with lower blood pressure, total cortisol, waist circumference, and body mass index, and perceptions of
better physical function. These associations withstood controlling for demographic measures. The PEAT was correlated with higher
levels of positive psychosocial states and lower levels of depression and negative affect. Conclusion: Enjoyable leisure activities,
taken in the aggregate, are associated with psychosocial and physical measures relevant for health and well-being. Future studies
should determine the extent that these behaviors in the aggregate are useful predictors of disease and other health outcomes. Key
words: leisure, health behaviors, restoration, blood pressure, cortisol, mood.

PEAT � Pittsburgh Enjoyable Activities Index; SBP � systolic
blood pressure; DBP � diastolic blood pressure; BMI � body mass
index; WC � waist circumference; SES � socioeconomic status.

INTRODUCTION

Considerable research has examined the health impact of
damaging behaviors, such as smoking, physical inactivity,

and medical noncompliance. Similarly, many studies have
been devoted to examining the impact of specific healthy
behaviors, such as eating a good diet and having proper sleep
hygiene. On the other hand, noticeably less emphasis has been
devoted toward the health implications of engaging in enjoy-
able leisure activities that may also have beneficial properties.

We define enjoyable leisure activities broadly as the plea-
surable activities that individuals engage in voluntarily when
they are free from the demands of work or other responsibil-
ities. These might include hobbies, sports, socializing, or
spending time in nature. Why might these activities be bene-
ficial? From the coping literature perspective, Lazarus and
colleagues suggested that enjoyable activities may be salutary,
especially during times of stress and in the recovery period
post stress (1). Specifically, some leisure activities (e.g., va-
cations, siestas, coffee breaks) may serve as “breathers” that
provide a chance to take a break, engage in a pleasurable
diversionary activity, and consequently induce positive emo-
tions and reduce stress. Enjoyable activities may also act as
“restorers” that facilitate the individual’s recovery from stress
by replenishing damaged or depleted resources (1). Restora-

tion may occur as the result of positive social interactions
(e.g., feeling protected, cared for) or relaxation that leads to
increased positive emotions. As a result, a number of different
types of leisure may have health benefits in the context of
daily life events or during stressful situations. However, to
date, no work has tested whether the overall frequency of
engaging in breathers or restorers is beneficial for physical or
mental well-being.

A small literature examines specifically restorative activi-
ties. These activities typically involve little mental effort,
provide a sense of “being away,” maintain engagement, and
match the person’s interests and abilities providing relief from
the concerns that normally occupy the mind (2,3). Face-to-
face interviews assessing what specific activities individuals
find restorative have found several categories including cre-
ative, nature-related, social, physical, spiritual, reflective, and
travel among others (2). To date, however, research on restor-
ative activities has focused on cognitive outcomes, such as the
ability to concentrate and direct attention (4) as opposed to
physiological and psychological well-being.

Leisure scientists have long believed that leisure plays a
role in benefiting overall well-being and buffering stress (5).
This benefit may occur as the result of leisure encouraging
positive feelings and promoting a variety of social and phys-
ical resources that allow individuals to feel refreshed and
better cope with stress (6–8). Although the majority of re-
search in this field focuses on the determinants of leisure and
leisure satisfaction, there are a growing number of studies
tying leisure to mental and physical health outcomes, although
the vast majority focuses on leisure that involves physical
activity (9–11).

In the context of health research, the most common ap-
proach for those studying enjoyable leisure activities is to
focus on a single behavior thought to be beneficial and to look
for direct effects on health or psychological outcomes. For
example, exercising, engaging in social activities, having hob-
bies, vacationing, and spending time outdoors have all been
independently shown to benefit a variety of well-being out-
comes, both psychological (12–14) and biological, ranging
from improved physiological function (15–18) to less severe
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disease outcomes (12–21) and greater longevity (22–24). Al-
though informative, this approach may be limited in terms of
our understanding of the true impact of engaging in leisure.
What may be most important to health is whether an individ-
ual is taking the time to break from daily activities and work.
Assessing only one activity may incorrectly assume that indi-
viduals are not taking time for a breather. Furthermore, the
cumulative occurrence of different enjoyable behaviors is
likely a more meaningful predictor of health and physiology
as opposed to the occurrence of any one activity. To date,
however, the well-being impact of the cumulative frequency
of different types of leisure activities thought to be beneficial
to health has not been established.

The current paper described the combined results across
four studies that assess the associations between a measure of
various types of enjoyable activities (Pittsburgh Enjoyable
Activities Test (PEAT)) and psychological and physiological
measures associated with well-being. We tested five hypoth-
eses. Although we were primarily interested in whether it is
valuable to group different types of enjoyable activities into
one scale, we first considered demographic differences in
these activities and the role of socioeconomic status (SES).
Given the known strong SES-health relationship (25) and the
importance of financial resources for some types of leisure
activities (26,27), we believed it important to consider leisure
as a possible pathway by which SES could influence health.
We anticipated that higher SES would be associated with
greater frequency of these enjoyable activities, given the need
for time and economic resources for some types of leisure. We
did not have a priori hypotheses about other measured demo-
graphic characteristics, i.e., ethnicity, age, or gender.

For our second hypothesis, we anticipated that, to the extent
that the PEAT measures breathers and restoring activities, it
should be associated with better mood states. Restoration is
thought to be associated with increased vigor, well-being, and
calmness, which are all components of positive affect (PA).
This indicates that PA and other positive constructs (e.g., life
satisfaction) should be strongly associated with the PEAT. We
also expected that the PEAT would be associated with lower
levels of negative affect (NA) as well as more social support

and larger social networks given the social nature of some
types of leisure.

Third, based on prior research showing health benefits of
individual leisure behaviors, we hypothesized that more fre-
quent overall leisure (assessed by the PEAT) would be asso-
ciated with better physiological function, including lower
blood pressure, body mass index (BMI), and stress hormones,
smaller waist circumference (WC), and better self-reported
physical functioning. We also anticipated that the cumulative
PEAT score would be a stronger correlate of these markers as
opposed to any one leisure activity.

Fourth, to the extent that enjoyable leisure activities are a
unitary concept, we expected that PEAT activities would be
associated with other health behaviors thought to be restor-
ative (i.e., more physical exercise and better sleep). However,
we anticipated that these activities would not be entirely
responsible for any found connections between the PEAT and
well-being.

Finally, leisure has been hypothesized to buffer the dam-
aging effects of stress (6,8). We anticipate that individuals
who engage in more frequent enjoyable activities will expe-
rience less distress during times of stress as compared with
those who infrequently engage in these activities.

METHODS
Participants
Four different studies from the Pittsburgh Mind Body Center were used in

this paper and are described in Table 1. Study 1 (data collected 1999–2004)
consisted of 193 healthy community-dwelling adults recruited from the gen-
eral population (via newspaper advertisements) to participate in a study on
upper respiratory illness. Study 2 (2000–2003) consisted of 262 patients with
osteoarthritis and their spouses plus 19 unmarried female participants in a
study of psychosocial factors involved in adjustment to osteoarthritis. Indi-
viduals in this sample were recruited from rheumatology clinics. Study 3
(1999–2005) consisted of 379 women participating in an already existing
study (Pittsburgh Healthy Women Study) examining changes in cardiovas-
cular risk factors as a function of transitioning through menopause and
beyond. The final study (2001–2004) consisted of 284 patients participating
in a study of adjustment to breast cancer. Newly diagnosed and recurring
patients were identified by nurses in oncologists’ offices and contacted by a
study recruiter.

TABLE 1. Characteristics of Each Study Participant Sample and the Combined Sample

Cohort 1 Cohort 2 Cohort 3 Cohort 4 Combined Samples

n 193 543 379 284 1399
% female (n) 50.8 (98) 51.6 (280) 100 (379) 100 (284) 74.4 (1041)
% non-white (n) 44 (85) 13.1 (71) 6.9 (26) 12.3 (35) 15.5 (217)
Median education category Some college or

associates degree
Some college or
associates degree

College graduate Some college or
associates degree

Some college or
associates degree

Median income category $15,000–19,000 $30,000–39,999 $50,000–59,999 $50,000–59,999 $40,000–49,999
Median birth Year 1964 1932 1937 1950 1937
PEAT score (SD) 22.20 (5.85) 21.15 (5.68) 23.47 (5.35) 21.87 (5.40) 22.11 (5.63)
Cronbach’s � 0.72 0.68 0.65 0.66 0.68

PEAT � Pittsburgh Enjoyable Activities Index; SD � standard deviation.
Sample 1 � community-based sample of adults; 2 � osteoarthritis patients and their spouses; 3 � community-based sample of middle-aged women; 4 � women
with breast cancer.
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Design and Procedure
The research was approved by the Institutional Review Boards at Carne-

gie Mellon University and the University of Pittsburgh. All four studies
administered a common battery of sociodemographic, psychological, and
physiological measures. WC, BMI, and resting systolic (SBP) and diastolic
(DBP) blood pressures were measured either at home (Cohorts 2 and 4) or in
a laboratory (Cohorts 1 and 3) by study experimenters using a standardized
protocol. Salivary cortisol was collected at five preset times after waking up
in the morning over 2 days. Because of the additional requirements unique to
each study, the timing of each measurement component could not be precisely
standardized. However, with only a few exceptions, participants completed
their psychosocial batteries within 2 weeks of physiological data collection,
typically with questionnaires completed first followed by biological measures
in the ensuing weeks. The exception was Study 1, which had participants
collect cortisol samples before psychosocial measure completion.

Measures
Sociodemographic Characteristics
Five questions were used to assess demographic information about the

participants, including date of birth, sex, race, education, and income. We
categorized participants as white/Caucasian or non-white/Caucasian because
of the low percentage of minorities in our total sample (�15%). Educational
attainment was scored on an 18-point scale ranging from “no formal educa-
tion” (1 point) to “doctoral degree” (18 points). Yearly household income
(before taxes) was assessed on a 13-point categorical scale ranging from “Less
than $5,000” (1 point) to “$150,000 or more” (13 points).

PEAT
We considered a broad array of leisure activities, specifically focusing on

those that might enhance well-being by acting as breathers, restorers, and
stress buffers. After investigating various scales that assess leisure and re-
storative behaviors, we realized that no single index was available to assess
the frequency with which individuals engage in various types of enjoyable
leisure activities. Although there were existing scales, they were often too
specific (e.g., leisure-time physical activity measures), too detailed (e.g., �50
items) making them implausible due to subject burden, or focused on leisure
preferences or satisfaction as opposed to the cumulative frequency across
activities, which we reasoned was the most important health determinant. We,
therefore, constructed the PEAT as a brief index that would assess the
frequency of engagement in a spectrum of enjoyable activities that could be
done alone or with others, in an array of locations, and were both active and
inactive. To do this, six items were drawn from an existing measure of leisure
satisfaction, which had been developed to measure caregiver satisfaction with
leisure time activities (28). Four additional items believed to be restorative or
offer a breather were generated by the study investigators.1 The ten total items
were: spending quiet time alone; spending time unwinding; visiting others;
eating with others; doing fun things with others; club, fellowship, and reli-
gious group participation; vacationing; communing with nature; sports; and
hobbies. Although this list was not all inclusive, it tapped many different
types of leisure (discussed in the above literatures) ensuring that no one
demographic group went ignored.

Instructions for the PEAT were: “We are interested in how often in the last
month you were able to spend time in activities that you enjoyed. Over the
past month, how often have you been able to spend time doing the follow-
ing?” Response options ranged from “Never” (0 point) to “Every Day” (4
points) and “Not Applicable/Do Not Enjoy” (0 point). The PEAT was scored
as the sum of all items (maximum � 40).

Table 1 displays the means, standard deviations, and reliability coeffi-
cients of the PEAT across the four cohorts and for the combined sample. We

did not anticipate that that these items would be correlated strongly, given that
individuals have different leisure preferences; however, the overall reliability
coefficient of the index was a 0.67, indicating some overlap. Based on the
Scree Plot extraction method (29), one factor emerged in the PEAT (Eigen-
value � 2.70, accounting for approximately 30% of the variance). Eight items
loaded �0.40, with two items having a lower loading (quiet time � [0.35] and
church/fellowship � [0.25]), again suggesting that the PEAT items are
tapping different types of activity preferences not necessarily correlated with
one another.

Psychosocial Measures
Several measures of positive and negative psychological attributes were

assessed in the current study. Positive and negative affective states were
measured with a reduced (18-item) version of the Profile of Mood States (30)
as determined by a factor analysis of the adjectives. The scale consists of three
PA subscales assessing vigor, well-being, and calm, and three NA subscales
assessing depression, anxiety, and anger in the past week (� values: range �
0.76–0.92) with the factor analysis indicating independent factors for PA and
NA. Depressive symptoms were assessed with the 10-item version of the
Center for Epidemiological Studies Depression scale (31), a scale that corre-
lates well with other measures of depressive symptoms and is used widely in
diverse populations (� � 0.84). Global life satisfaction was measured with the
Satisfaction with Life Scale (32) (� � 0.87) where participants rate how much
they agree with self-descriptive sentences about their satisfaction of life. This
measure has been shown not to correlate with social desirability and is
associated in the expected direction with other measures of subjective well-
being. Purpose in life was measured using the Life Engagement Test (33), a
scale designed to assess the extent to which a person has a sense of purpose
and meaning in life (� � 0.87).

Social network size and diversity was assessed with the 12-item Social
Network Index (21), a measure of participation in different types of social
relationships. It assesses network diversity as well as the number of people in
the social network. Social support was assessed by the short form (12-item)
Interpersonal Support Evaluation List (34), a well-validated measure assess-
ing the perceived availability of different types of social support (appraisal,
belonging, and tangible) (� � 0.88).

Recent stressful life events were assessed using 15 items drawn from the
“Life Events Scale” (35) and the Elders Life Stress Inventory (36). Partici-
pants answered yes/no to whether particular events (e.g., death of a close
friend; change in finances) had been experienced in the past 6 months. A sum
score of “yes” answers was calculated.

Health Behaviors
Physical activity was assessed via the Paffenbarger Activity Questionnaire

(37), an established, brief measure which assesses general level of exercise
using kilocalories expended weekly. Sleep behaviors were assessed using a
modification of the Pittsburgh Sleep Quality Index (38), an eight-item scale
with the ability to distinguish reliably between good and poor sleepers (� �
0.83). All scales are described in the high scoring direction.

Physical/Physiological Measurements
Participants completed the physical functioning scale from the Short-

Form Health Survey, with higher scores meaning better functioning (39) (� �
0.80). BMI was calculated by dividing weight (in kilograms) by the square of
height in meters. WC was measured with a nonstretchable measuring tape to
the nearest 1⁄2 inch (1.27 cm) at the narrowest area in the waist region (above
the level of the umbilicus).

SBP and DBP measures were taken at the midpoint of the upper arm on
the dominant arm as the participants were in a seated position. Participants
rested quietly for 5 minutes with feet flat on the floor before measurement
with their arms resting on a flat surface at the level of the heart. Three blood
pressure measures were taken with approximately 2 minutes between readings.

Salivary cortisol levels were determined using a competitive immunoas-
say procedure. Participants provided cortisol samples via “Salivette” (Sartst-
edt, Numbrecht, Germany) five times per day (1, 4, 9, 11, and 14 hours after
waking up) for 2 consecutive days and were told not to eat or brush their teeth

1The six items drawn from the Stevens Leisure Satisfaction scale (28) were:
spending quiet time by yourself; attending church/fellowship/club meetings;
hobbies; going out for meals with friends and/or relatives; visiting family and
friends; and doing fun things with others. The remaining four items generated
by the authors were: engaging in sports; taking vacations out of town; being
in parks and other outdoor settings; and “unwinding” at the end of the day.
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during the hour before the sample, and not to smoke within the half hour
before the sample. Samples were excluded if the sample was �60 minutes off
the scheduled time or if the cortisol value was an outlier (�3 standard
deviations from the sample mean). Area under the curve (AUC) with respect
to ground was calculated for each day to assess total cortisol production and
averaged for a 2-day mean score (40). AUC was not calculated if any of the
five samples were missing. Additionally, we assessed average cortisol slope
over the 2 days (using the same exclusionary criteria) as an indicator of
cortisol rhythm and calculated by random coefficient model in which the
participants were treated as a random factor (41).

Statistical Analysis
To determine if there were any differences in PEAT scores as a function

of sociodemographic variables, we conducted univariate linear regression for
each variable separately. To test the first hypothesis that higher SES was
related to higher PEAT scores, we conducted a multivariate linear regression
analysis that included education and income, covarying age, race, and study
sample. To test the remaining hypotheses, we first assessed the basic associ-
ation between the PEAT and the dependent variable of interest (behavior,
psychosocial trait, physical measures) using linear regression. This was fol-
lowed by an assessment of the PEAT minus any items that were assessing a
conceptually similar outcome as the dependent measure (e.g., PEAT sports
item removed for exercise; social items removed for social measures). Next,
we examined the association of the full PEAT with the dependent measures,
controlling for basic demographic characteristics (year of birth, sex, race,
sample), as well as an additional step controlling for the basic variables and
SES variables (income, education). Adjusting for SES may be inadvertently
overcontrolling. However, we included these adjustments for those readers
who may want to know if the obtained associations remained after full
adjustment. Finally, to test whether enjoyable leisure activities buffer the
negative impact of stressful life events, we conducted regression analyses
with the standard covariates, the PEAT, the life events scale, and the PEAT
X Life Events product (all variables centered) as the predictor variables and
the psychological and physiological well-being measures discussed above as
the dependent variables.

RESULTS
Are Higher PEAT Scores Associated With Higher
SES or Other Demographic Differences?

Demographic findings are shown in Table 2. Caucasians
and those with higher income and education engaged in more
frequent PEAT activities. Age was not associated with the
PEAT. Multivariate analyses including all demographic items
showed that education and income remained significant pre-
dictors of PEAT scores (� � 0.19 and 0.15, respectively; p �
.001), independent of age, sample, gender, and ethnicity.

Women had higher PEAT scores than men (Table 2).
Examination of sex differences at the item level with t tests
showed that all of the items were endorsed more frequently by

women (all p � .05) with the exception of the sports item that
was more endorsed by men (t(1315) � 3.00, p � .01), and the
vacation and fun things with others items that were endorsed
at a similar frequency by both sexes (p � .06). There were no
significant PEAT by sex interactions.

Are Higher PEAT Scores Associated With
More Positive and Less Negative
Psychosocial Characteristics?

Higher PEAT scores were associated with greater PA, life
satisfaction and life engagement, and lower levels of NA and
depression (Table 3). All three subcomponents of PA were
associated with the PEAT (vigor: � � 0.32; calm: � � 0.18;
well-being: � � 0.29; all p � .001). Social markers and
religiosity were also associated positively with the PEAT
(Table 3). Specifically, the PEAT was associated with having
a larger and more diverse social network in unadjusted and
adjusted analyses. The PEAT and the religious coping scale,
on the other hand, were not associated once the church item
was removed from the PEAT total score.

When both PA and NA were entered simultaneously into
the regression model predicting the PEAT (including all covari-
ates), only PA remained associated with the PEAT scores (PA:
� � 0.35, p � .001; NA: � � 0.029, p � .42). A follow-up
analysis examining all positive and negative psychological mea-
sures entered simultaneously indicated that PA was the strongest
predictor (� � 0.24, p � .001), followed by life engagement
(� � 0.11, p � .001) and life satisfaction � � 0.083, p � .05),
whereas NA and depression were not significant.

TABLE 2. Standardized � Values From Linear Regression Analyses
Examining the Association Between the PEAT and Sociodemographic

Variables, Adjusted for Cohort

PEAT

Sex (female � 2; male � 1) 0.096**
Birth year 0.020
Race (white � 1; non-white � 2) �0.14**
Education 0.23***
Income 0.25***

**p � .01; ***p � .001.
PEAT � Pittsburgh Enjoyable Activities Index.

TABLE 3. Standardized � Values From Linear Regression Analyses
Examining the Association Between the PEAT and

Psychosocial Measures

Covariates
Psychosocial

Measures
None

Overlapping
Item(s)

Removed

Age, Sex,
Race, and

Cohort

Age, Sex,
Race, Cohort,

Education,
and Income

Positive affect 0.33*** N/A 0.34*** 0.33***
Negative affect �0.22*** N/A �0.24*** �0.22***
Depression

(CES-D)
�0.32*** N/A �0.33*** �0.29***

Life satisfaction 0.31*** N/A 0.32*** 0.26***
Life engagement 0.28*** N/A 0.28*** 0.25***
Religiosity 0.15*** 0.021 0.15*** 0.18***
Perceived

social support
0.33*** 0.24*** 0.33*** 0.30***

Social network
diversity

0.30*** 0.26*** 0.29*** 0.25***

Social network
size

0.34*** 0.28*** 0.33*** 0.29***

The three social items were removed from the PEAT for the social outcome
variables and church attendance was removed for the religiosity analyses.
***p � .001.
PEAT � Pittsburgh Enjoyable Activities Index; CES-D � Center for Epide-
miological Studies Depression scale.

S. D. PRESSMAN et al.
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Are Higher PEAT Scores Associated With Better
Physiological Function?

Higher PEAT scores were correlated with lower WC, BMI,
SBP, DBP, and cortisol AUC and higher self-reported phys-
ical function (Table 4). Inclusion of education and income
reduced the association of DBP and BMI with the PEAT
scores. Given that exercise is likely a strong correlate of many
of these outcomes, we redid the analyses of the PEAT with the
physiological outcomes after removing the sports item. All
physical outcomes remained significantly associated with the
PEAT (minus sports item). The PEAT was not associated with
cortisol rhythm as assessed by average slope.

Given that many of the activities represented by PEAT
items have been tied independently to various physiological
outcomes, we also tested whether the relative strength of the
association between any one item of the scale was a stronger
correlate of the outcomes than the PEAT in its entirety. After
accounting for the standard covariates, we found that no item
was significantly associated with as many physical or psycho-
logical outcomes as the overall PEAT.

Finally, this scale has a number of socially relevant items
raising the question of whether the benefits of the PEAT are
merely due to that of social support. Similarly, benefits of the
PEAT may also arise because of the psychological well-being
that engaging in leisure endows. We, therefore, tested
whether the associations between the PEAT and the phys-
iological outcomes would persist if we controlled sequen-
tially for PA, NA, social support, and life satisfaction. We
found that in only one case was the association of the PEAT
with the physiological variables reduced to nonsignifi-
cance. When either PA or life satisfaction was included in
the analysis of BMI, the initial association between the
PEAT and BMI was reduced approximately 30% to mar-
ginal levels (p � .1).

Are PEAT Scores Associated With Other Types of
Health Behaviors?

Greater PEAT scores were associated with better sleep and
exercise outcomes (Table 5). To test whether the PEAT is a
stronger correlate of psychological and physiological function
than these health behaviors, we examined the impact of in-
cluding them with the PEAT in the regression equation. Most
outcomes remained significantly associated (p � .05) with the
PEAT after including the standard covariates and either sleep
efficiency or exercise (KCal per week). The one exception
was BMI, which became nonsignificant when exercise was
included (� � �0.036, p � .28). None of the health behavior
measures correlated with as many well-being outcomes as the
PEAT.

Do PEAT Activities Buffer the Negative Impact of
Stressful Life Events?

After controlling for the standard covariates, stressful life
events were found to be associated with lower PA (� �
�0.24, p � .001), life satisfaction (� � �0.20, p � .001), and
life engagement (� � �0.15, p � .001), in addition to greater
NA (� � 0.25, p � .001) and depression (� � 0.27, p � .001).
Stressful life events were also associated with greater WC and
BMI (� � 0.11 and 0.13, respectively, p � .01), greater
resting SBP (� � 0.085, p � .05), and worst self-reported
physical function (� � �0.15, p � .05). DBP and cortisol
were not significantly associated with stressful life events
(p � .05).

Significant (or marginal) interaction terms were found for
all of the psychological measures with the strongest associa-
tion being found for depression (� � �0.35, p � .01) and the
weakest for PA (� � 0.22, p � .07). Figure 1 depicts the
buffering effect of enjoyable leisure activities on stress for PA
and NA (� � �0.31, p � .05) showing that stressful life
events have a lesser negative impact on mood when PEAT
activities are high. The slopes between high and low stress
groups were significantly different for both PA and NA in
these analyses (F � 3.78 and 4.44, p � .05). There were no

TABLE 4. Standardized � Values From Linear Regression Analyses
Examining the Association Between the PEAT and Physical Measures

Covariates None
Age, Sex,
Race, and

Cohort

Age, Sex,
Race, Cohort,

Education,
and Income

Cortisol: AUC �0.088* �0.074* �0.065*
Cortisol: slope 0.017 0.022 0.025
Systolic blood

pressure
�0.13*** �0.11*** �0.096**

Diastolic blood
pressure

�0.069* �0.060* �0.044

Waist
circumference

�0.15*** �0.12*** �0.076*

Body mass index �0.088** �0.089* �0.046
Perceived physical

function (SF-36)
0.27*** 0.24*** 0.22***

*p � .05; **p � .01; ***p � .001.
PEAT � Pittsburgh Enjoyable Activities Index; AUC � area under the curve;
SF-36 � Short-Form Health Survey.

TABLE 5. Standardized � Values From Linear Regression
Analyses Examining the Association Between the PEAT and Health

Behavior Measures

Covariates None
Overlapping

Item(s)
Removed

Age, Sex,
Race, and

Cohort

Age, Sex,
Race, Cohort,

Education,
and Income

Kilocalories
burned in a
week

0.34*** 0.26** 0.35*** 0.32***

Exercised at least
once per week

0.34*** 0.26*** 0.34*** 0.30***

Sleep efficiency 0.12*** N/A 0.11*** 0.081**
Sleep quality 0.15*** N/A 0.17*** 0.25***

Sports item removed for exercise regression analyses.
**p � .01; ***p � .001.
PEAT � Pittsburgh Enjoyable Activities Index; N/A � not applicable.
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significant interactions between the PEAT and stress for the
physical outcomes.

Does the PEAT Mediate the Association Between SES
and Health?

Given the associations between the PEAT and SES, and the
findings that the associations between the PEAT and physio-
logical variables were reduced by the inclusion of SES vari-
ables, we explored whether inclusion of PEAT scores reduced
the associations between SES variables and physiological
health outcomes. First, education was associated significantly
with all physiological variables with � values ranging from
�0.06 (DBP) to 0.15 (physical function). Income level was
associated significantly with all but BP with � values ranging
from 0.005 (SBP) to �0.23 (waist). Inclusion of the PEAT in
the regression equations resulted in the original associations
being reduced up to 50% for the education variable (in this
example, WC) and up to 35% for the income variable (with
physical function).

DISCUSSION
Consistent with study hypotheses, individuals who engaged

in more frequent enjoyable leisure activities had better psy-
chological and physical functioning. They reported greater
PA, life satisfaction, life engagement, social support as well as
lower depression and NA; they had lower blood pressure,
cortisol AUC, BMI, WC, and better perceived physical func-
tion, even after adjusting for the standard demographic vari-
ables. The PEAT scores were not associated with cortisol
slope perhaps because a flatter cortisol slope is found typically
in chronically stressed or burned out populations (42,43),
whereas AUC varies with psychological function and mood
(44). BMI, WC, and blood pressure are tied to increased risk
of early mortality and morbidity (43,45–47). The frequent
occurrence of enjoyable leisure activities may play some role
in accounting for the morbidity and mortality associated with
greater weight, fat distribution, and blood pressure. However,
because the analyses are cross sectional, we cannot conclude
that these activities cause these outcomes as it is also possible
that good health encourages engagement in leisure activities.

Consistent with our hypothesis, the PEAT scores were
correlated positively with better self-reported sleep and more
exercise, even after removing the items of the scale most
relevant to these behaviors. These findings suggest that the
PEAT has convergent validity with other health behaviors.
Including these activities with the PEAT did not remove the
original associations with well-being, indicating that benefits
from these enjoyable leisure activities are not due to associa-
tions with other positive health behaviors.

As predicted, the PEAT was correlated positively with
SES. This is consistent with the leisure field (26,48) and may
be indicative of a pathway by which SES influences health.
We found preliminary evidence for this in our data: PEAT
scores account for up to 50% of the association between SES
and physiological outcomes. In addition, higher PEAT scores
were apparent for women and Caucasians. This may be due to
women placing greater importance on social and artistic as-
pects of leisure (represented by at least four items) whereas
men place more value on sports and outdoor activities (two
items) (49). Interestingly, although men scored higher than
women on the single exercise item, there was no difference in
reported outdoor activity. Race differences in the PEAT were
also consistent with previously found leisure differences in
Caucasians/African-Americans (50,51).

As predicted, we also found evidence that engaging in
multiple types of leisure activities plays a role in buffering the
negative psychological impact of stress. Individuals who had
experienced more stressful life events in the past but who also
typically engage in more PEAT activities showed lower levels
of negative moods and depression, and higher PA, life satis-
faction, and engagement than their low PEAT counterparts.
This is congruent with the idea that enjoyable leisure activities
offer a breather from stress and increase restoration (52).
Physiological measures associated with stressful events were
not buffered by enjoyable activities. This matches previous
work showing stronger buffering effects on psychological
outcomes as opposed to physical outcomes (53,54). It may be
that the physical benefits of these activities occur directly as
opposed to only during times of stress. Future studies should

Figure 1. Buffering effects of enjoyable leisure activities on stressful life events. Variables are assessed continuously and are depicted as a dichotomous split
for figure purposes only.
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test whether individuals who engage in more of these activi-
ties show stress-buffering effects on physiology during times
of stress.

Analyses on the relative importance of PA and NA with the
PEAT found that, when both were entered simultaneously in
the model, NA was no longer significant. Similarly, when all
positive and negative measures were entered together, only
positive constructs remained significantly associated with the
PEAT. This may be due to the presence of PA (but not a lack
of NA) encouraging exploration, creativity, and socialization
corresponding to the Broaden and Build theory of positive
emotions (55). Although we cannot determine the direction-
ality of these associations nor the possibility that there may be
a feedback loop of leisure activities and PA, it is clear that
positive measures are tied markedly to these activities. Future
studies should further explore the possibility that leisure time
behaviors are a unique pathway by which PA influences
well-being.

There seems to be value in aggregating leisure activities
together as opposed to studying any one specific activity. No
one activity type was associated with as many outcomes as the
total PEAT, and although certain items were logically more
tied to certain outcomes (e.g., exercise with WC; data not
shown), this does not necessarily argue against the value of
having a greater number of health-relevant associations by
using a broader array of items. We also have preliminary
evidence that the PEAT is associated with physiological out-
comes (except for BMI) above and beyond the effects of
social support and affect, providing support that these activi-
ties are associated independently with physical well-being.

Our study has a number of advantages and disadvantages
related to combining the four study samples. Regarding ad-
vantages, our combined sample provided an opportunity to
assess the PEAT in a large number of individuals who were
diverse in SES, gender, ethnicity, and age. It provided a
context to test initially the reliability and validity of the PEAT
items, with adequate statistical controls, and it allowed us to
test the associations of the PEAT with multiple psychological,
social, and physical outcomes.

Regarding disadvantages, there were some minor differ-
ences in data collection techniques (e.g., completing question-
naires with or without an interviewer). Similarly, because of
the different study-specific requirements, timing of measure-
ment could not be standardized. However, the majority of the
variability in timing was between studies as opposed to within,
and the vast majority of participants completed the question-
naires and physiological samples within a 2-week period.
Thus, minor differences in timing and protocol were statisti-
cally adjusted by controlling for cohort in all analyses. We
also examined the PEAT by study interactions and no signif-
icant patterns emerged. Finally, although the categories of
enjoyable activities in the PEAT are rather broad, the PEAT
may have missed some activities that are important for spe-
cific individuals or cultural groups.

The PEAT was tested as a brief, cumulative scale that is
useful for assessing a wide range of enjoyable leisure activi-

ties that may serve a health-benefiting function by acting as
breathers or restorers. The majority of the items held together
in the internal reliability analysis and the PEAT was related to
sleep and physical exercise, suggesting that to some extent
different types of enjoyable leisure activities go hand in hand.
On the other hand, the low � of 0.68 suggests that engaging in
one activity is not necessarily indicative of participation in
another. This is especially true of the item assessing club/
church participation. This was the only item that individuals
endorsed a “not applicable or do not enjoy” response (8.4% of
the total sample) and it also had the lowest extraction score in
the factor analysis.

One remaining open question is whether or not these ac-
tivities are actually restorative. Restoration is typically marked
by greater feelings of well-being, calm, and vigor—a pattern
confirmed in this study—indicating that these enjoyable ac-
tivities may in fact serve as restorers and breathers. However,
because these data were not assessed longitudinally after pe-
riods of stress or nonstress within person, further studies are
necessary to determine whether or not these leisure activities
truly restore individuals to baseline functioning after disrup-
tion by a stressful event. Future work is also needed to
disentangle whether health benefits are due to direct associa-
tions with physiological functioning (56), indirect effects by
altering emotions, expectations, self-evaluations, and social
network qualities (also tied to health) (57–59), or via stress-
buffering effects, although in this study they were not found
for physiological health outcomes. It is also plausible that
being denied the opportunity to engage in usual leisure may
serve as an additional source of distress itself, another issue
which should be addressed. Longitudinal studies testing these
questions would prove invaluable as would research examin-
ing whether these enjoyable leisure activities predict better
disease outcomes, or whether healthy individuals are able to
engage in more leisure. The PEAT may facilitate answering
some of these questions.
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