
© The Author 2014. Published by Oxford University Press on behalf of The Gerontological Society of America. All rights reserved.  
For permissions, please e-mail: journals.permissions@oup.com.

Role of Physical Activity in the Relationship 
Between Mastery and Functional Health
Kerry A. Sargent-Cox, PhD,* Peter Butterworth, PhD, and Kaarin J. Anstey, PhD

Centre for Research on Ageing, Health & Wellbeing, Australian National University, Canberra, Australian 
Capital Territory, Australia.

*Address correspondence to Kerry A. Sargent-Cox, PhD, Centre for Research on Ageing, Health & Wellbeing, Australian 
National University, Canberra ACT 0200, Australia. E-mail: kerry.sargent-cox@anu.edu.au

Received January 12 2014;  Accepted April 1 2014.

Decision Editor: Nicholas G. Castle, PhD

Purpose of the Study:  To examine the influence of mastery, physical activity levels, and 
subsequent trajectories of domains of functional health across the adult life course.
Design and Methods:  We examined 8-year trajectories of physical functioning (handgrip 
strength) and functional health (physical [RAND PHC12], psychological [RAND MHC12], 
and cognitive [processing speed]) in a large Australian sample (n = 7,485 at baseline) of 
3 cohorts (20–24, 40–44, and 60–64 years). Within- and between-person indirect effects of 
physical activity on the relationship between mastery and health were examined using 
multilevel structural equation models.
Results:  Mastery was positively related to within-person change in physical and psycho-
logical health for all cohorts, and processing speed for the 60s.  Between-person mastery 
was positively associated with all health domains across all cohorts.  Physical activity 
indirectly influenced the between-person relationships between mastery and handgrip 
strength, physical health, and psychological health in all cohorts, and between mastery 
and processing speed for the 60s.
Implications:  Psychological resources are important mechanisms for functional health 
as they may drive adaptive behaviors such as physical activity. The within-person asso-
ciation connecting mastery with physical and psychological health trajectories provides 
promise for interventions that foster or improve a sense of mastery. The findings con-
tribute to the understanding of complex relationships between personal resources and 
behaviors that aid in successful aging across the life span.
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Mastery is considered a central psychological resource for 
adaptation to age-related changes (Smith & Baltes, 1997). 
Defined as ‘control over those circumstances that impor-
tantly bear on the life of the individual’ (Pearlin, Nguyen, 
Schieman, & Milkie, 2007, p. 164), the concept of mastery 
is focused on successful actions or behaviors and is related 
to Bandura’s construct of self-efficacy, where those with 
high self-efficacy believe that desired outcomes are achiev-
able (Bandura, 1999).

Mastery is associated with health outcomes in later life. 
High mastery is related to a reduction in the rate of decline 
in mobility (Milaneschi et al., 2010), whereas low mastery 
is associated with functional decline (Kempen, Ranchor, 
Van Sonderen, Van Jaarsveld, & Sanderman, 2006) and 
increased risk of cardiovascular disease mortality (Surtees, 
Wainwright, Luben, & Wareham, 2010). Self-efficacy and 
mastery beliefs are also associated with cognitive and func-
tional performance in older adults (e.g., Femia, Zarit, & 
Johansson, 1997), and there is preliminary evidence that 
mastery may moderate the relationship between physical 
functioning and institutionalization in later life (Cooper, 
Huisman, Kuh, & Deeg, 2011).

The mechanism through which mastery influences health 
has not yet been fully elucidated, but a logical avenue of 
thought is that with high mastery comes a higher likelihood 
of performing behaviors that allow the individual to control 
their environment and health trajectory (Lachman & Firth, 
2004; Skaff, 2007). Mastery levels predict health behavior 
practice and physical activity (Scholz, Sniehotta, Schuz, & 
Obeberst, 2007), and is considered a personal resource for 
self-regulation of health and behaviors (Skaff, 2007).

Lifecourse Approach to Mastery, Health 
Behaviors, and Successful Aging

Regular physical activity is associated with many successful 
aging domains. Here, we are aligning the term of “success-
ful aging” as it refers to Rowe and Kahn’s (1997) original 
notion of high overall functioning and do not intend to imply 
moral or prerogative interpretations of “success.” For exam-
ple, in a recent cross-sectional study, Dogra and Stathokostas 
(2012) showed that middle-aged and older adults who per-
formed walking for 30 min or more a day were more likely 
to be classified as “successful agers” in physical and cogni-
tive functioning, emotional vitality, and psychological well-
being. Compared with adults who do not meet physical 
activity requirements, adults who do meet requirements have 
increased strength and reduced frailty over time (Cooper 
et al., 2011; Dogra & Stathokostas, 2012), protection against 
physical health status decline (Sargent-Cox, Cherbuin, 
Morris, Butterworth, & Anstey, 2014), higher psychologi-
cal health (Windle, Hughes, Linck, Russell, & Woods, 2010), 
and neurocognitive performance (Hamer & Chida, 2009).

There is debate in the literature regarding the trajectories 
of mastery across the life course (Skaff, 2007). At the popu-
lation level, perceived control (Mirowsky & Ross, 2007) 
and mastery (Cairney & Krause, 2008) have a nonlinear 
relationship with age, increasing in early and mid-adult-
hood, and declining in later life. At the individual level, 
mastery has been shown to fluctuate with stressors outside 
of personal control, such as involuntary job loss (Avison, 
2001). A life-span approach suggests that individuals high 
in mastery will enter later life with better health due to bet-
ter proactive care of their health (Skaff, 2007). Perceptions 
of control and mastery are also considered to be accumula-
tive across the life course (Pearlin et al., 2007), so mastery 
levels will be reflective of adaptation to personal experience 
with stressors encountered. There are also potential cohort 
effects in levels of mastery due to differences in, for exam-
ple, education levels (Mirowsky & Ross, 2007). Together, 
this literature indicates that the investigation of mastery 
should be stratified by age.

What is not clear from the literature is how within-person 
changes in mastery affect health outcomes via health behav-
iors with aging. The study of developmental trajectories aims 
to understand how individuals reliably differ with age, as 
well as how individuals’ trajectories may vary from norma-
tive change. Advances in longitudinal analysis provide greater 
complexity of modeling, including the isolation of within- and 
between-person variance in trajectories. Isolation of within-
person change allows the direct examination of developmental 
processes, whereas isolation of between-person change evalu-
ates relationships among predictors and outcomes between 
individuals and reflects population-level trends. Therefore, to 
explore mechanisms that are related to both intraindividual 
and interindividual change, it is important to separate within- 
and between-person effects. This will contribute to the current 
literature by investigating the adaptive or maladaptive effects 
of departures from initial levels of mastery for individuals 
with regard to health behaviors and outcomes.

The Present Study

The aim of this study is to explore the role of mastery in tra-
jectories of functional health, as an important component 
of successful aging. Of particular interest is the accumula-
tion of lifecourse influences and behaviors on health trajec-
tories, which is especially important in late-life outcomes 
(Freund & Baltes, 1998). There is a paucity of research 
examining the determinants and mechanisms of successful 
aging components through young adulthood and middle 
age. To address this gap, we will examine trajectories of 
functional health in young adulthood and middle age, as 
well as in older adults.

To explore potential cohort differences in trajectories 
of mastery suggested in the literature, the models will be 
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stratified (early adults: 20–24 years at baseline; mid-adults: 
40–44  years; older adults: 60–64). The functional health 
domains that we will investigate are as follows: (a) hand-
grip strength—an objective biomarker measure of physical 
functioning that is predictive of musculoskeletal reserves, 
disability, and frailty (Angst et  al., 2010; Syddall et  al., 
2010); (b) self-reported physical health—a robust predic-
tor of health outcomes (e.g., Ben-Ezra & Shmotkin, 2006; 
DeSalvo, Fan, McDonell, & Fihn, 2005; Emmelin et  al., 
2003); (c) self-reported mental health and well-being—an 
important component of functioning (Depp & Jeste, 2006; 
Rowe & Kahn, 1997) associated with health and mortality 
(e.g., Anstey, Burns, Von Sanden, & Luszcz, 2008; Chida 
& Steptoe, 2008); and (d) processing speed—an indica-
tor of cognitive functioning (Finkel, Reynolds, McArdle, 
& Pedersen, 2007; Salthouse, 2000) and associated with 
health and mortality (Anstey, Luszcz, Giles, & Andrews, 
2001; Anstey, von Sanden, & Luszcz, 2006). It is hypoth-
esized that adults with high mastery will have better health 
across the age groups compared to those with low mas-
tery. The second hypothesis proposes that the relation-
ship between mastery and functional health outcomes will 
be indirectly influenced through physical activity levels. 
Within-person change in mastery will be explored, and the 
relationship between changes in mastery, physical activ-
ity, and functional health outcomes will be examined and 
compared with the average, between-person relationship 
among these variables. It is expected that on occasions 
when mastery levels are high, physical activity levels will 
also be high.

Methods

Participants
Participants were drawn from the PATH Through Life 
Study, a large 20-year longitudinal cohort study (20–24, 
40–44, and 60–65  years at baseline) from the Canberra/
Queanbeyan districts, Australia. The study design and 
sample have been fully described elsewhere (Anstey et al., 
2012). In brief, random recruitment was conducted using 
the Australian electoral roll. Sampling through the electoral 
roll is considered to elicit a representative sample of the area 
as enrolment to vote is compulsory in Australia. Eligible 
participants were within the cohort age range on January 
1 of the baseline year for each cohort (1999/2000 for 
20–24 years, 2000/2001 for 40–44 years, and 2001/2002 
for 60–64 years). Participation rates at baseline was 58.6% 
for the 20s cohort (n = 2,404, 48% males), 64.6% for the 
40s cohort (n  =  2,530, 47% males), and 58.3% for the 
60s cohort (n  =  2,551, 52% males). Cohorts were fol-
lowed up every 4 years, and the present investigation uses 
data for the first three waves (20s: 2003/2004 [n = 2,139], 

2007/2008 [n  =  1,978]; 40s: 2004/2005 [n  =  2,354], 
2008/2009 [n  =  2,182]; 60s: 2005/2006 [n  =  2,222], 
2009/2010 [n  = 1,973]). Loss to follow-up from Wave 1 
to Wave 3 included not contacted (20s: 4%; 40: 6%; 60s: 
9%), refused (20s: 11.3%; 40s: 6%; 60s: 9%), death (60s: 
3%), and not found (20s: 25; 40s: 1%; 60s: 1%).

Measures

Mastery
Mastery was measured at each wave using Pearlin and 
Schooler’s (1978) 7-item scale. Items included “I have little 
control over the things that happen to me” and “I can do 
just about anything I really set my mind to do.” Responses 
are on a 4-point Likert type scale from 1 (strongly agree) to 
4 (strongly disagree). Items were summed, so a higher score 
indicated greater sense of mastery. The scale has shown 
good construct validity and internal consistency reliability 
(Pearlin, Menaghan, Lieberman, & Mullan, 1981; Pearlin, 
et al., 2007).

Physical Activity
Items adapted from the U.K. Whitehall II Study (Stafford, 
Hemingway, Stansfeld, Brunner, & Marmot, 1998) assessed 
physical activity. Frequency engaging in moderate (e.g., danc-
ing, cycling) and vigorous (e.g., running, squash) physical 
activity was reported as three times a week or more (1), one 
to two times a week (2), one to three times a month (3), or 
never/hardly ever (4). Patterns of response for the moderate 
and vigorous physical activity were examined, and a score 
was calculated based on these patterns ranging from 0 to 7, 
with 0 indicating never/hardly ever doing physical activity 
and 7 representing those who reported both moderate and 
physical activity frequency three times a week or more.

Functional Health Domains
Handgrip strength was measured using a Smedley Hand 
Dynamometer (Model No PE7, Stoelting Co., Wood Dale, 
IL). Four trials were given for each hand, and the mean 
average score in kilograms of the left and right hands was 
used. The RAND-12 physical and mental health component 
scores were derived from the Short Form Health Survey (SF-
12; Anstey, Windsor, Luszcz, & Andrews, 2006). Six items 
comprise the physical health score (RAND-PH) and measure 
physical functioning, physical role, bodily pain, and general 
health questions; and six other items measure psychologi-
cal distress for the mental health component (RAND-MH). 
Higher scores indicate better physical and psychological 
health. Processing speed was assessed with the Symbol-Digit 
Modalities Test (Smith, 1982) which requires participants to 
find in a key the digit corresponding to a specific symbol and 
to complete as many symbol-digit pairs as possible in 90 s. 
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A higher score indicates faster processing speed, as measured 
by the number of correct symbol-digit pairs answered.

Covariates
Models were adjusted for gender and years of education 
at baseline. Time-varying covariates known to influence 
physical activity and health outcomes were included in the 
models including aggregate number of self-reported medical 
conditions (heart problems, cancer, arthritis, asthma, diabe-
tes, and stroke), body mass index (BMI), self-rated health 
(SRH; 1  =  poor, 5= excellent health), and current smok-
ing status (smoker and nonsmoker). Alcohol consump-
tion was measured using the first three items (frequency, 
number of drinks/day, and number of occasions where six 
drinks or more consumed) from the 10-item World Health 
Organization Alcohol Use Disorders Identification Test 
(Saunders, Aasland, Babor, de la Fuente, & Grant, 1993). 
To account for the u-shaped association between alcohol 
consumption and health outcomes (Ronksley, Brien, Turner, 
Mukamal, & Ghali, 2011), categories based on Australian 
Guidelines (National Health and Medical Research Council, 
2001, 2009) were dummy coded into two variables: abstain-
ers versus rest, and moderate drinkers versus rest.

Statistical Analysis

Mastery, physical activity, and outcome variables were 
standardized to a T-metric (M = 50, SD = 10), based on mean 
scores at baseline, in order to establish a common metric for 
comparative purposes. Multilevel structural equation mode-
ling (MSEM) was used to examine direct and indirect effects 
in change in the outcomes (Preacher, Zyphur, & Zhang, 
2010) using Mplus, version 5.1 (Muthén & Muthén, 2007). 
The model uses a maximum likelihood estimation (MLR) 
EM algorithm (with robust standard errors) to accommo-
date for missing data and unbalanced cluster sizes (i.e., 
number of observations over time for each person) (Muthén 
& Asparouhov, 2008). Participants data are included in the 
model if they have at least one wave of data with all inde-
pendent variables. As described by Preacher and colleagues 
(2010), MSEM can overcome possible conflation or bias of 
the indirect effects at both the within- and between-effect 
levels, normality is not assumed, and robust estimates of 
asymptotic covariances of parameter are estimated.

Four indirect effects models were specified (handgrip, phys-
ical health, psychological health, and processing speed) with 
random intercepts and fixed slopes (except for each outcome 
slope over time; Preacher et al., 2010). Time-invariant vari-
ables (gender, cohort, and years of education at baseline) were 
included in Level 2 of the model, and time-varying variables 
(self-rated health smoking status, BMI, alcohol consumption, 
and number of medical conditions) were included at both 

levels of the model. Due to the number of tests and effects the 
p value was set at <.01. Figure 1 demonstrates a simplified 
version of the indirect model, where physical activity has an 
indirect effect on the relationship between mastery and health 
outcomes at both the between- and within-person levels.

Results

Description of Sample
Table  1 summarizes the raw (nonstandardized) scores for 
mastery, physical and psychological health, and process-
ing speed. Unadjusted mixed linear models (see Figure  2) 
showed a significant increase in mastery over the 8  years 
for the 20s and 40s, but trended toward declining in the 
60s (nonsignificant). Physical activity levels significantly 
decreased. Handgrip strength increased significantly for the 
20s but declined in the 40s and 60s. Physical health declined 
across all cohorts. No significant change was found in the 
psychological health of 20s or 40s, but decline was found in 
the 60s. Processing speed showed a significant increase in the 
20s over time, although significant slowing over time was 
found in older age cohorts.

All measures showed significant variance in slopes (p < 
.001), indicating individual differences in rates of change. 
Intraclass  coefficients statistics for the 20s, 40s, and 60s, 
respectively, showed between-person variance in mastery 
(51.5%, 58.9%, 56.3%), physical activity (44.6%, 53.8%, 
51.9%), handgrip (controlling for gender—60.9%, 64.7%, 
58.4%), physical functioning (37.4% 56.2%, 62.6%), psy-
chological functioning (45.5%, 52.1%, 56.6%), and pro-
cessing speed (74.3%, 77.1%, 77.7%).

Direct Effects—Relationship Between Mastery 
and Functional Health Domains

Handgrip Strength
Table 2 shows the results for all MSEM models by cohort. 
For handgrip, there were no significant associations found at 
the within-person level. At the between-person level, direct 
effects were similar across cohorts. High average mastery was 
associated with higher average levels of physical activity and 
handgrip strength. In addition, high average physical activity 
levels were associated with stronger average handgrip.

Physical Health
At the within-person level, a significant direct effect between 
mastery and physical health was found for all cohorts, indi-
cating that when mastery was high reporting of physical 
health was also high. A  significant within-person direct 
effect between physical activity and physical health was also 
found. At the between-person level higher average mastery 
was associated with higher levels of physical activity and 
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better physical health. A direct association was also found 
between physical activity levels and physical health.

Psychological Health
A significant within-person direct effect of mastery across 
cohorts indicates that when mastery was high, psychologi-
cal health was also high. No direct within-person effects 

were found between mastery and physical activity, but 
direct effects between physical activity and psychological 
health was shown in all cohorts. At the between-person 
level, higher average mastery was significantly associated 
with higher average physical activity levels and psycho-
logical health for all cohorts, and the direct effect between 
physical activity and psychological health also indicated 

Figure  1.  Graphical representation of multilevel structural equation (MSEM) model where the direct relationship between mastery and health 
domains is indirectly influenced by physical activity at the within- and between-person levels. Note: PA = physical activity; HD = health domains. 
Adapted from Preacher, K. J., Zyphur, M. J., & Zhang, Z. (2010). A general multilevel SEM framework for assessing multilevel mediation. Psychological 
Methods, 15, 209–233.
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that higher average levels of physical activity was associ-
ated with higher levels of psychological health.

Processing Speed
A direct within-person relationship was found for the 60s 
for mastery and physical activity with processing speed. At 
the between-person level, higher average mastery was asso-
ciated with higher physical activity and faster processing 
speed for all cohorts. For the 60s only, a direct between-
person effect was found for physical activity and processing 

speed. The negative effect indicated that for this age group, 
higher average physical activity levels were associated with 
slower processing speed.

Indirect Effects of Physical Activity on the 
Relationship Between Mastery and Functional 
Health Domains

Within- and between-person indirect effects are also 
reported in Table 2. No evidence of within-person indirect 

Figure 2.  Average sample level trajectories for successful aging domains by cohort: (A) mastery, (B) physical activity, (C) handgrip strength, (D) physi-
cal health, (E) mental health, and (F) processing speed.

The Gerontologist, 2015, Vol. 55, No. 1 126



Ta
b

le
 2

. 
M

u
lt

ile
ve

l S
tr

u
ct

u
ra

l E
q

u
at

io
n

 M
ed

ia
ti

n
g

 M
o

d
el

s 
(S

M
E

M
) 

Pr
ed

ic
ti

n
g

 D
ir

ec
t 

an
d

 In
d

ir
ec

t 
E

ff
ec

ts
 o

f 
M

as
te

ry
 o

n
 H

an
d

g
ri

p
 S

tr
en

g
th

, P
hy

si
ca

l H
ea

lt
h

, P
sy

ch
o

lo
g

ic
al

 

H
ea

lt
h

 a
n

d
 P

ro
ce

ss
in

g
 S

p
ee

d
, v

ia
 P

hy
si

ca
l A

ct
iv

it
y 

Le
ve

l (
20

s:
 N

 =
 2

,3
05

; 4
0s

: N
 =

 2
,3

39
; 6

0s
: N

 =
 2

,1
99

)

D
ir

ec
t 

ef
fe

ct
s

In
di

re
ct

 e
ff

ec
ts

W
it

hi
n-

pe
rs

on
 (

le
ve

l 1
) 

ef
fe

ct
s

B
et

w
ee

n-
pe

rs
on

 (
le

ve
l 2

) 
ef

fe
ct

s
W

it
hi

n-
pe

rs
on

B
et

w
ee

n-
pe

rs
on

M
as

te
ry

—
 

ou
tc

om
e

M
as

te
ry

—
 

ph
ys

ic
al

 a
ct

iv
it

y
Ph

ys
ic

al
 a

ct
iv

it
y 

—
 

ou
tc

om
e

M
as

te
ry

—
 

ou
tc

om
e

M
as

te
ry

—
 

ph
ys

ic
al

 a
ct

iv
it

y
Ph

ys
ic

al
 a

ct
iv

it
y—

 
ou

tc
om

e

B
 (

SE
), 

p
B

 (
SE

), 
p

B
 (

SE
), 

p
B

 (
SE

), 
p

B
 (

SE
), 

p
B

 (
SE

), 
p

B
 (

SE
), 

p
B

 (
SE

), 
p

H
an

dg
ri

p 
st

re
ng

th
 

20
s

0.
01

 (
0.

01
), 

.5
99

0.
03

 (
0.

02
), 

.2
14

0.
01

 (
0.

01
), 

.1
23

0.
08

 (
0.

02
), 

<.
00

1
0.

36
 (

0.
03

), 
<.

00
1

0.
11

 (
0.

02
), 

<.
00

1
0.

00
 (

0.
00

), 
.3

27
0.

04
 (

0.
01

), 
<.

00
1

 
40

s
0.

01
 (

0.
01

), 
.1

10
0.

02
 (

0.
02

), 
.2

64
0.

01
 (

0.
01

), 
.2

59
0.

08
 (

0.
02

), 
<.

00
1

0.
18

 (
0.

02
), 

<.
00

1
0.

10
 (

0.
02

), 
<.

00
1

0.
00

 (
0.

00
), 

.4
18

0.
02

 (
0.

00
), 

<.
00

1
 

60
s

0.
01

 (
0.

01
), 

.2
39

0.
01

 (
0.

02
), 

.4
71

0.
02

 (
0.

01
), 

.0
67

0.
06

 (
0.

02
), 

.0
02

0.
23

 (
0.

03
), 

<.
00

1
0.

10
 (

0.
02

), 
<.

00
1

0.
00

 (
0.

00
), 

.5
04

0.
02

 (
0.

01
), 

<.
00

1
Ph

ys
ic

al
 h

ea
lt

h
 

20
s

0.
12

 (
0.

02
), 

<.
00

1
0.

03
 (

0.
02

), 
.2

09
0.

12
 (

0.
01

),
<.

00
1

0.
23

 (
0.

02
), 

<.
00

1
0.

36
 (

0.
03

), 
<.

00
1

0.
17

 (
0.

02
), 

<.
00

1
0.

00
 (

0.
00

), 
.2

14
0.

06
 (

0.
01

), 
<.

00
1

 
40

s
0.

07
 (

0.
02

), 
<.

00
1

0.
02

 (
0.

02
), 

.2
81

0.
11

 (
0.

02
),

<.
00

1
0.

36
 (

0.
02

), 
<.

00
1

0.
18

 (
0.

02
), 

<.
00

1
0.

17
 (

0.
02

), 
<.

00
1

0.
00

 (
0.

00
), 

.2
85

0.
03

 (
0.

01
), 

<.
00

1
 

60
s

0.
06

 (
0.

02
), 

.0
08

0.
01

 (
0.

02
), 

.5
08

0.
18

 (
0.

02
),

<.
00

1
0.

34
 (

0.
03

), 
<.

00
1

0.
24

 (
0.

03
), 

<.
00

1
0.

39
 (

0.
03

), 
<.

00
1

0.
00

 (
0.

00
), 

.5
09

0.
09

 (
0.

01
), 

<.
00

1
Ps

yc
ho

lo
gi

ca
l h

ea
lt

h
 

20
s

0.
36

 (
0.

02
), 

<.
00

1
0.

03
 (

0.
02

), 
.2

07
0.

09
 (

0.
02

),
<.

00
1

0.
57

 (
0.

03
), 

<.
00

1
0.

36
 (

0.
03

), 
<.

00
1

0.
12

 (
0.

03
), 

<.
00

1
0.

00
 (

0.
00

), 
.2

11
0.

04
 (

0.
01

), 
<.

00
1

 
40

s
0.

30
 (

0.
02

), 
<.

00
1

0.
02

 (
0.

02
), 

.2
53

0.
09

 (
0.

02
),

<.
00

1
0.

55
 (

0.
02

), 
<.

00
1

0.
18

 (
0.

02
), 

<.
00

1
0.

05
 (

0.
02

), 
.0

37
0.

00
 (

0.
00

), 
.2

64
0.

01
 (

0.
00

), 
.0

39
 

60
s

0.
17

 (
0.

02
), 

<.
00

1
0.

01
 (

0.
02

), 
.5

06
0.

07
 (

0.
02

),
<.

00
1

0.
49

 (
0.

03
), 

<.
00

1
0.

24
 (

0.
03

), 
<.

00
1

0.
18

 (
0.

03
), 

<.
00

1
0.

00
 (

0.
00

), 
.5

12
0.

04
 (

0.
01

), 
<.

00
1

Pr
oc

es
si

ng
 s

pe
ed

 
20

s
-0

.0
0 

(0
.0

1)
, .

75
0

0.
02

 (
0.

02
), 

.2
19

-0
.0

1 
(0

.0
1)

, .
48

2
0.

17
 (

0.
03

), 
<.

00
1

0.
36

 (
0.

03
), 

<.
00

1
 0

.0
0 

(0
.0

4)
, .

98
9

0.
00

 (
0.

00
), 

.5
42

 0
.0

0 
(0

.0
1)

, .
98

9
 

40
s

-0
.0

1 
(0

.0
1)

, .
37

8
0.

02
 (

0.
02

), 
.2

64
 0

.0
1 

(0
.0

1)
, .

41
9

0.
12

 (
0.

02
), 

<.
00

1
0.

18
 (

0.
02

), 
<.

00
1

-0
.0

2 
(0

.0
3)

, .
40

2
0.

00
 (

0.
00

), 
.5

17
-0

.0
0 

(0
.0

1)
. .

40
5

 
60

s
 0

.0
3 

(0
.0

1)
, .

00
6

0.
01

 (
0.

02
), 

.4
53

 0
.0

3 
(0

.0
1)

, .
00

2
0.

19
 (

0.
03

), 
<.

00
1

0.
23

 (
0.

03
), 

<.
00

1
-0

.1
2 

(0
.0

3)
, <

.0
01

0.
00

 (
0.

00
), 

.4
63

-0
.0

3 
(0

.0
1)

, .
00

1

N
ot

e:
 M

od
el

s 
ad

ju
st

ed
 fo

r 
ge

nd
er

 a
nd

 y
ea

rs
 o

f e
du

ca
ti

on
 a

t b
as

el
in

e,
 a

nd
 ti

m
e-

va
ry

in
g 

sm
ok

in
g 

st
at

us
, B

M
I, 

al
co

ho
l c

on
su

m
pt

io
n,

 a
nd

 n
um

be
r 

of
 m

ed
ic

al
 c

on
di

ti
on

s.
 H

an
dg

ri
p 

an
d 

pr
oc

es
si

ng
 s

pe
ed

 m
od

el
s 

w
er

e 
al

so
 a

dj
us

te
d 

fo
r 

se
lf

-r
at

ed
 h

ea
lt

h.
 B

M
I 

= 
bo

dy
 m

as
s 

in
de

x.

The Gerontologist, 2015, Vol. 55, No. 1 127



effects were found. Significant between-person indirect 
effects were observed for handgrip strength, and physi-
cal and psychological health. This indicates that higher 
average mastery was associated with higher physical 
activity levels, which in turn was associated with stronger 
handgrip strength, and better physical and psychological 
health. An indirect between-person effect was found for 
the 60s for processing speed. The negative effect indicated 
that higher average mastery and faster processing speed 
were associated with lower levels of physical activity for 
this cohort.

Sensitivity Analysis

Sensitivity analysis was completed to examine effects of 
missing data on model outcomes. Compared with those 
who were not included (n = 642), those who included in 
the final models (n  =  6,843) were younger, less likely to 
smoke or drink at harmful levels, have higher education, 
SRH, mastery, levels of physical activity, handgrip strength, 
physical and cognitive functioning scores, and lower BMI 
and number of medical conditions at baseline (all p < .001).

Models in Table 2 were reanalyzed using complete-case 
data (no missing data on any variables: n = 4,820) to com-
pare potential effects of missing observations on depend-
ent variables. Comparison of full data and complete-case 
analyses showed no significant differences in patterns of 
effects across cohorts.

Discussion

Our objective was to examine the relationship between mas-
tery and outcomes commonly used as markers of successful 
aging. We were interested in the effects of changes in mastery 
and health outcomes as a consequence of mastery influenc-
ing levels of physical activity. A significant, novel contribu-
tion of this study is investigation of this indirect relationship 
at both the between- and within-person level comparing 
young adulthood, middle-aged adults, and older adults.

Our hypothesis of an indirect between-person relation-
ship between mastery and health outcomes through physi-
cal activity was supported for handgrip strength, physical 
health, and psychological health. These findings are in line 
with previous research showing that high mastery levels 
are associated with good health in a large sample of adults 
aged 25–75 years, as well as being more likely to maintain 
health over a 9-year period (Gerstorf, Röcke, & Lachman, 
2010). Our findings also correspond with notions in health 
psychology of individual differences in mastery influenc-
ing the likelihood of performing health behaviors and the 
consequences of these behaviors. Those with high sense of 
control are more likely to engage in behaviors to achieve 

goals and objectives, such as performing physical activity 
to maintain or increase health (e.g., Bandura, 1998).

We did not find support of within-person indirect effects 
of physical activity on any health outcomes. Within-person 
variance in mastery and physical activity was associated 
with change in physical and psychological health for all 
cohorts, and processing speed for the 60s cohort. We also 
found significant within-person change in mastery and 
physical activity, indicating that both of these constructs 
had significant variance, which is consistent with past 
research (Sargent-Cox, Anstey, & Luszcz, 2012). However, 
unlike at the between-person level, individual variation in 
mastery was not associated with corresponding changes in 
physical activity levels. There is little research on mastery 
change and accompanying effects on physical activity lev-
els outside of intervention studies; therefore, it is difficult 
to refer our findings back to the literature. Nevertheless, 
our findings suggest an important distinction between trait 
and situational mastery in terms of physical activity levels. 
Pearlin and colleagues (2007) consider levels of mastery 
to be based on status, experiences, and perceptions of past 
mastery over the life course that can fluctuate depending 
on situations or difficult conditions. Our findings suggest 
that general levels of mastery are more strongly associated 
with general levels of physical activity, but that variability 
in mastery is not related to change in activity over time.

To the extent that we argue mastery influences participa-
tion in physical activity, it is possible that a more nuanced 
test of within-person association of mastery and physi-
cal activity is needed to understand this relationship. For 
example, a recent daily diary study showed that on days 
when greater activity was performed, subjective well-being 
was rated higher (Maher et  al., 2013). Future research 
would benefit from examining within-person relationship 
between mastery and physical activity in more intensive 
repeated measures design, as well as using time-lag analy-
sis. A further consideration is the notion of mastery within 
different contexts and domains. A domain-specific measure 
of task mastery over physical activity and outcomes may be 
more appropriate in determining the relationship between 
intraindividual change in mastery and performance of 
physical activity (Marks & Allegrante, 2005).

We did not find indirect effects at either within-person or 
between-person levels for the 20s and 40s cohort for process-
ing speed. This is in contrast to a recent meta-analytic review 
showing physical activity associated with better processing 
speed in wide adult age ranges (Smith et  al., 2010). Our 
measure of physical activity was broader, where respond-
ents were asked to categorize activities into mildly, moder-
ately, or vigorously energetic. Thus, self-reporting bias may 
be confounding and weakening associations here. A  sys-
tematic review of observational (nonintervention) studies 
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showed an inverse relationship between broader measures 
of physical activity (frequency, time, and/or type) and risk 
of dementia. However, the majority (81%) of the 16 stud-
ies were conducted on adults aged older than 65, indicating 
a paucity of research on the association between physical 
activity and cognitive performance (other than dementia 
risk) in younger adults. There is a growing literature indi-
cating that physical activity, particularly aerobic activity in 
midlife, may be protective of neurocognitive decline and 
dementia risk in later life (Ahlskog, Geda, Graff-Radford, & 
Petersen, 2011). Together with our lack of findings over an 
8-year period for the young and middle-aged adults in the 
current study, it is suggested that the relationship between 
physical activity and cognitive functioning may be subtle 
and does not manifest until later life. Consideration should 
also be given to the small within-person variance in pro-
cessing speed found here for the younger cohorts. Further 
research following younger adults for longer periods of time 
is needed to examine how physical activity may influence 
trajectories of other cognitive functioning measures known 
to be related to dementia and cognitive aging in later life.

In contrast, the 60s cohort did show direct within- and 
between-person effects of physical activity on cognitive 
functioning; however, the findings are difficult to interpret. 
At the within-person level, as would be expected, high 
physical activity level was associated with a corresponding 
higher score of processing speed. However, the between-
person effect was of the opposite direction; that is, those 
with higher overall physical activity levels had lower pro-
cessing speed scores. This is a surprising result based on 
previous research showing a positive relationship between 
physical activity and cognitive functioning in later life. It is 
possible that those with low processing speed, who were 
inactive, were more likely to drop out than those with high 
processing speed with low activity.

Although the PATH study boasts high retention rates 
(Anstey et al., 2012), longitudinal studies have inherent bias 
introduced through attrition over time. Maximum likeli-
hood estimators with robust standard errors shift some 
way toward dealing with this bias (MLR; Collins, Schafer, 
& Kam, 2001; Schafer & Graham, 2002), although our 
sensitivity analysis suggested that attrition would not have 
altered the pattern of findings. A  further consideration is 
the three waves of data limiting models to linear trajec-
tories over time. Additionally, we examined directional 
hypothesis of change in mastery but did not evaluate lead-
lag relationships. There is a notion of a reciprocal relation-
ship between health and mastery where there is a dynamic 
connection across the life course both directly and indi-
rectly (e.g., Lachman, 2006; Skaff, 2007). A  recent study 
found that later life levels of perceived control influenced 
health trajectories, although initial levels of health did not 

influence control trajectories, suggesting that levels of con-
trol may be the driver of health rather than the other way 
around (Infurna, Gerstorf, & Zarit, 2011).

In conclusion, our study examined the physical, psy-
chological, and cognitive functional health trajectories of 
young, mid, and older adults across 8 years to understand 
the influence of mastery and physical activity levels on 
health. We found high mastery was associated with bet-
ter health outcomes, some of which can be attributed to 
greater physical activity levels. Successful aging and health 
promotion implications suggest that the construct of mas-
tery is an important psychological resource across the life 
course. Nevertheless, the relationship between mastery, 
health behaviors, and successful aging is only helpful if 
mastery is a malleable construct or resource. Mastery is 
not considered to be a fixed trait, and its association with 
socioeconomic status and the exposure to stressors indi-
cates that life experience plays an important role (Pearlin 
et al., 2007). The malleability of constructs of mastery and 
self-efficacy has been demonstrated, particularly in relation 
to interventions to build psychological capital (Luthans, 
Avey, & Patera, 2008), and our findings confirm that 
mastery fluctuates across time. This within-person vari-
ance in mastery indicates that interventions and training 
programs would benefit from building task mastery, par-
ticularly targeting health management and exercise (Marks 
& Allegrante, 2005). In the context of the current study, 
training and health promotion interventions that focus on 
increasing general and task-specific mastery could improve 
functional health across the life span through positive 
health behaviors.
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