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background
Research has shown that physical activity is important
for healthy aging. At the same time, physical activity and
different age factors (chronological and subjective age
measures) are interrelated. The present study investigated
whether subjective physical age and chronological age are
significantly correlated with physical activity over time.

variables (B = –.12, t = –2.43, p = .015) until past physical
activity was entered (B = –.06, t = –1.44, p = .150). The final
model explained 33% of variance in subsequent physical
activity.

conclusions

A study design with baseline assessment and a 4-week
follow-up period was conducted with an online sample
(N = 541), aged 25-78 years (M = 39.62, SD = 10.74). Regression analysis with the enter method was used to predict
subsequent physical activity by baseline predictors.

Subjective physical age seems to be more important for
physical activity than chronological age. This is an important finding as subjective physical age might be a target for
interventions, to enable individuals to become more physically active. Future studies should investigate non-linear
relationships between subjective physical age, social-cognitive predictors of physical activity and physical activity
behavior.
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Maintaining a healthy lifestyle throughout the
lifespan is an important factor in the prevention of
chronic diseases (e.g., cardiovascular diseases: Archer & Blair, 2011). A sufficient amount of physical
activity contributes to such a lifestyle and has a positive impact on health, as suggested by the World
Health Organization (WHO, 2010). The broader population is probably well aware of the benefits of regular physical activity and risks of inactivity, but most
do not meet common recommendations, though they
might have the right intentions to engage in a more
active lifestyle (Rhodes & de Bruijn, 2013).
Engaging in and maintaining an active lifestyle
receives special attention considering the advancing demographic changes in some societies, since
active individuals report better physical and mental
health (Bertheussen et al., 2011). In line with Salthouse (1991), some studies in the context of health
behavior research provided support for his argument
that chronological age alone might not be a suitable
predictor to explain age-related effects in health behaviors, as long as other age concepts can also contribute to the explanation of age-related phenomena
(e.g., decline in physical activity; cf. future time perspective: Gellert, Ziegelmann, Lippke, & Schwarzer,
2012; residual life expectancy: Ziegelmann, Lippke,
& Schwarzer, 2006). One of these age concepts could
be subjective age. Overall, subjective age seems to be
a promising construct to investigate health and different health domains. This has already been shown
on a correlational level for physical and mental health
(Barak & Stern, 1986; Kleinspehn-Ammerlahn, Kotter-Grühn, & Smith, 2008) and in a crossed-lagged
study with different health domains (i.e., physical
health status, functional health, self-rated health,
and mental health; Spuling, Miche, Wurm, & Wahl,
2013), indicating that those who feel younger, irrespective of their chronological age, report better
health in some domains. Furthermore, subjective age
explained between 10% and 15% of variance in health
in a study by Hubley and Hultsch (1994). Additionally, those who indicate a younger subjective age also
seem to have higher intentions to engage in physical activity when self-efficacy is also high (Caudroit,
Stephan, Chalabaev, & Le Scanff, 2012).
The current study focused on subjective physical age, as a possible domain of subjective age, and
investigated its predictive value in the explanation
of physical activity as a starting point for future
research. Social-cognitive models of health behavior change have been proven to provide successful
means to engage in and maintain physical activity
(cf. Conner & Norman, 2005; Lippke & Ziegelmann,
2008), especially when they consider strategies to
cross the so-called intention-behavior gap (e.g., plan-
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ning: Schwarzer, 2008). One of these models is the
Health Action Process Approach (HAPA; Schwarzer,
2008), which includes various social-cognitive predictors for health behavior change. Therefore, the
social-cognitive predictors will be outlined further.
Predictors for health behavior
Besides the assumed modeling of physical activity,
the HAPA provides information about central social-cognitive predictors for the adoption and maintenance of health behaviors, such as physical activity.
In general the HAPA separates them into motivational and volitional constructs. Motivational constructs focus on the formation and implementation
of intentions to engage in the target behavior. Such
constructs are risk perception, and positive and negative outcome expectations. These are associated with
a future perspective on the target behavior and ideally benefit the formation of intentions to engage in
the behavior (Schwarzer, 2008). Volitional constructs
represent self-regulatory efforts and help to translate
good intentions into actual behavior. Such constructs
include action planning as a means to engage in the
behavior, and coping planning to deal with anticipated barriers by building counter strategies and subsequent mindsets (Schwarzer, 2008). Gholami, Knoll,
and Schwarzer (submitted for publication) reported small to medium effect sizes on health behavior
change for all HAPA components, except risk perception. This was also shown specifically for physical
activity in three longitudinal studies with rehabilitation samples (Schwarzer, 2008) and for self-efficacy and planning (e.g., Kreausukon, Gellert, Lippke, & Schwarzer, 2012; Koring et al., 2012; Mullen,
McAuley, Satariano, Kealey, & Prohaska, 2012).
Subjective age
Westerhof and Wurm (2015) described the origins
of subjective age research (focusing on ideal age) in
self and identity research. This especially included
processes of self-consistency and self-enhancement,
suggesting that both processes shape age identities.
Self-consistency reflects the motive of staying the
same stable person over time, whereas self-enhancement reflects maintaining a positive self-image while
focusing on self-esteem as a positive illusion (Westerhof & Wurm, 2015). They state that “individuals are
able to maintain consistency by assimilating new experiences into their existing self-concepts and thereby identifying with the younger age they used to be”
(Westerhof & Wurm, 2015, p. 148). This would provide especially older adults with a positive bias towards younger ages, as this fosters the identification
with younger ages and age groups by enhancing their

self-esteem and well-being – especially in cultures
that devalue old age (cf. Weiss & Lang, 2009, 2012).
Additionally, previous research describes subjective age as the outcome of a self-evaluative process
of distal reference points in the past, present, and
future (Montepare, 2009) and is usually operationalized as the difference between chronological age and
the indicated perceived age, i.e. the age people perceive themselves to be (Barak & Stern, 1986; Kleinspehn-Ammerlahn et al., 2008). Stephan, Chalabaev,
Kotter-Grühn, and Jaconelli (2013) showed that subjective age can be manipulated via downward social
comparison. This would complement the suggested
internal self-evaluation with an external, comparative evaluation. Furthermore, those who feel subjectively younger seem to be less susceptible to negative aging stereotypes (Eibach, Mock, & Courtney,
2010), and therefore might not behave in a stereotypical way. Subjective age also seems to be associated with health and well-being, which was shown
by several studies. Those who feel younger reported
a better health or higher well-being in different domains and better outcomes on other health indicators
(Demakakos, Gjonca, & Nazroo, 2007; Kotter-Grühn,
Kleinspehn-Ammerlahn, Gerstorf, & Smith, 2009;
Westerhof & Barrett, 2005). Furthermore, a higher
self-efficacy to cope with stressful life events was
reported to be associated with a younger subjective
age, highlighting the possible importance for self-efficacy in a health behavior context (Boehmer, 2007).

Aims
The present study focused on exploratory testing of
hypotheses by building on past findings from a study
by Caudroit and colleagues (2012) which investigated
the influence of subjective age on the formation of intentions to engage in physical activity. We explored
differences in chronological and subjective physical
age when predicting self-reported physical activity
using motivational and volitional components of the
HAPA as the theoretical outline to provide a more
detailed understanding of how chronological and
subjective age might differ in predicting physical activity. This was done by measuring domain-specific
subjective age via subjective physical age.
The current study also draws on results from research on other domain specificity of measures used
in health psychology in various contexts. For measures such as self-efficacy (Maibach & Murphy, 1995)
and locus of control (Lachman, 1986) domain specificity proved to increase validity and interrelation
with other measures. Thus, the current study used
subjective physical age as a domain-specific measure
of subjective age. We suggest that this might also
provide similar benefits for our measure, namely
a higher explanatory value and a higher sensitivity

for changes in one domain (cf. Lachman, 1986; Maibach & Murphy, 1995).
The present study focused on testing whether
feeling physically younger is associated with higher
levels of self-reported physical activity. Specifically,
we investigated whether a high intercorrelation between chronological age and subjective physical age
exists (Hypothesis 1) to test for comparable effects
between subjective physical age and physical activity, as already reported for general subjective age and
physical activity (cf. Barak & Stern, 1986). Given the
past results concerning general subjective age and
health outcomes, we also expected that subjective
physical age would show an inverse direct relationship with physical activity, indicating that people
who feel physically younger show an increase in
self-reported physical activity (Hypothesis 2). Furthermore, we hypothesized that subjective physical
age can function as a predictor of self-reported physical activity while also controlling for chronological
age (Hypothesis 3).

Predicting
self-reported
physical activity
via subjective
physical age

Participants and procedure
Sample and participant selection
This study was carried via online survey completion for
which participants from various sources were recruited
(e.g., newspaper, flyer, radio). After informed consent
was given, participants followed a link to a self-administered questionnaire (t1). After four weeks, they
received an e-mail invitation to answer a follow-up online questionnaire (t2). The survey was carried out using the open access software dynQuest, an easy-to-use,
platform-independent, and reliable package to assess
data online (Rademacher & Lippke, 2007).
In total, 2,201 potential participants responded
to the initial website with the questionnaire. Warmup questions were applied at t1 (first six questions)
to ensure sincerity of participation, and to reduce
the impact of dropout from the study itself (Reips,
2002). Those questions focused on the perceived
severity and vulnerability to suffer from a chronic
health impairment (e.g. diabetes). In total, 158 participants decided to quit during the warm-up phase,
and were excluded from the subsequent analyses.
Furthermore, 481 participants were excluded from
subsequent analyses because they did not meet the
inclusion criteria (missing values on relevant constructs at t1 and t2). Outlier analysis for inconsistent
replies was performed (three standard deviations of
subjective age measures), excluding 21 more par
ticipants. The cross-over point of subjective age at
25 years was applied to the data. This cross-over point
represents the turning point when changing cognitions with the tendency to report an older subjective
age towards a younger subjective age (cf. Galambos,
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Overall sample at the beginning
(n = 2201)
Excluded (n = 772)
- Quit after warm-up
questions (n = 158)
- Not meeting inclusion
criteria (n = 481)
- Outlier analysis (n = 21)
- Crossover point at 25 years
(n = 112)
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Eligible study sample at t1
(n = 1429)
Lost to follow-up (n = 888)

Analyzed at t2 (n = 541)

Figure 1. Study exclusion and dropout.
Turner, & Tilton-Weaver, 2005). This was done to ensure the same meaning of the subjective age measure
used across the sample and resulted in 112 study participants being excluded. During the 4-week period
between t1 and t2, 888 participants dropped out of
the study (see Figure 1). Besides the exclusion criteria, no specific inclusion criteria were set.
The final sample consisted of 542 (24.60%) participants for the analyses to predict physical activity,
aged 25 to 78 years, with a mean age of M = 39.70
(SD = 10.85) to draw general conclusions over a wide
life-span. Of the initial sample, 71.40% were women,
58.40% were living with a partner, 80.00% had completed senior high school, and 61.40% of them held
a university degree.
Significant differences (p < .050) between study
dropout and study participants occurred in terms of
gender (more men dropped out), school education
(more participants with lower education dropped
out), vocational education (more participants with
a lower vocational qualification dropped out), coping
plans (participants who left the study made more use
of plans), and self-reported physical activity (participants who left the study were less active) using t-test
statistics with dummy variables and χ2 test.
Independent measures
Past studies revealed the significant role of predictors such as self-efficacy for physical activity and
planning on health behavior (e.g., Kreausukon et al.,
2012; Koring et al., 2012; Mullen et al., 2012). These
predictors were included in the subsequent analyses
as independent variables, to show the additional predictive value by using chronological and subjective
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physical age. The independent variables are stated
below.
Age measures. Age measures were differentiated
into chronological age and subjective physical age.
Besides the usual question “How old are you?”, participants were asked “How old do you feel physically?”. In line with previous subjective age research,
a difference score for both measures was calculated
(perceived age – chronological age = subjective age),
resulting in a subjective physical age score. A negative value represents a youthful subjective age, and
a positive value represents an older subjective age
(Kleinspehn-Ammerlahn et al., 2008).
Health status. Current health status was assessed
via a single item from the German SF-12 (Bullinger
& Kirchberger, 1998) asking, “In general, would you
say your health is”, recoding the answer format for
the analysis (1 = poor, 2 = fair, 3 = good, 4 = very
good, 5 = excellent).
Self-efficacy. Self-efficacy refers to “…beliefs in
one’s capabilities to organize and execute the courses
of action required to produce given levels of attainments” (Bandura, 1998). Three types of self-efficacy
were assessed, each with three items: motivational
(e.g., “I am confident that I can be physically active
for 30 minutes on 5 days a week”), maintenance
(e.g., “I am confident that I can do at least 30 minutes
of strenuous physical activity 5 days a week, even
though I need a few attempts”), and recovery self-efficacy (i.e., “I am confident that I can be physically
active for 30 minutes on 5 days a week again, even
though I adapted my concrete plans to do so several
times”). Participants used the response set 1 = totally
disagree, 2 = disagree, 3 = agree, 4 = totally agree
for each item. Despite the theoretical separation into
three facets, factor analysis revealed a single factor
structure with a Cronbach’s α of .87.
Intention. Participants were asked to rate their intentions to engage in regular physical activity. Intentions were assessed according to suggestions by Nigg
(2005), addressing three different intensity levels of
physical activity. “I intend to perform the following
activities at least 5 days per week for 30 minutes...”:
(1) “...strenuous (rapid heartbeats, sweating) physical
activities”; (2) “...moderate (not exhausting, light perspiration) physical activities”; and (3) “...mild (minimal effort, no perspiration) physical activity”. Participants used the response set 1 = totally disagree,
2 = disagree, 3 = agree, 4 = totally agree for each item.
This scale was aggregated including all intensities to
obtain an index that reflects the broadness of the
construct (discriminant validity; Lippke, Ziegelmann,
Schwarzer, & Velicer, 2009).
Planning. Three action plan items were used to
specify the concrete performance and the setting
related to the behavior, stating, “I already made detailed plans of when and how often I would like to be
physically active”. Three coping plan items were used

plore intercorrelations and possible problems with
multicollinearity. Hierarchical multiple regression
analysis with the ‘enter method’ for the independent
measures at t2 was applied to test further hypotheses
using SPSS 21.0 software. In the first step a standard
set of socio-demographic variables was included to
adjust for gender, marital status, education status,
employment status, and health status. Furthermore,
the variance inflation factor (VIF) and the tolerance
were checked for multicollinearity. No predictor
raised serious concern for multicollinearity regarding a cut-off at 10 for the VIF and tolerance values
below 0.2 (Field, 2009).

to determine whether people were able to deal with
certain barriers while performing the behavior, stating, “I have already made detailed plans of what I can
do in difficult situations to stick to my goals.” Participants used the response set 1 = totally disagree,
2 = disagree, 3 = agree, 4 = totally agree for each item.
Factor analysis revealed a single factor structure with
a Cronbach’s α of .86.
Dependent measures
Behavior. Physical activity was assessed by asking
how often (1 = less than 1 time a week for 30 minutes,
2 = at least 1 time a week for 30 minutes or more,
3 = at least 3 times a week for 30 minutes or more, 4 = at
least 5 times a week for 30 minutes or more) within
the last month the person had been active in terms
of physical fitness (e.g., going to the fitness studio),
active commuting (e.g., taking the bicycle instead
of the bus or car) and physical activities in daily life
(e.g., gardening). All three indicators correlated significantly at p < .010 and were aggregated to represent the broadness of the construct (discriminant validity; Lippke et al., 2009).

Results

Predicting
self-reported
physical activity
via subjective
physical age

Chronological age showed a significant interrelation with subjective physical age (r = –.34, p < .001).
Additionally, subjective physical age significantly
correlated with physical activity at both measurement points as well (t1: r = –.24, p < .001; t2: r = –.21,
p < .001). Furthermore, subjective physical age was
significantly interrelated with all other variables related to the HAPA (see Table 1).
Hierarchical regression steps were as follows:
Step 1 included control variables (gender, marital status, school education, vocational training, employment
status, and health status). Step 2 included chronological age, step 3 included subjective physical age, step 4
included self-efficacy, step 5 included intention, step 6
planning, and step 7 past physical activity (Table 2).

Data analysis
Pearson’s correlation coefficients were determined to
examine the relationship between age measures and
all variables used in the following analysis and to ex-

Table 1
Intercorrelations, means, and standard deviations for age measures, self-efficacy, and plans for physical activity
(N = 541)
M

SD

Range

3.36

0.90

1–5

1.00

39.62

10.74

25–78

–.43*** –.34*** 1.00

–2.55

6.14

–19–20

1

2

3

4

5

6

7

8

Health status
1.00
t1
Chronological
–.06
age t1
Subjective
physical age
t1
Self-efficacy
t1

.23*** .04

–.20*** 1.00

2.73

0.66

1–4

Intention t1

.05

–.10*

.38*** 1.00

2.54

0.78

1–4

Planning t1

.20*** .03

–.14**

.38*** .28*** 1.00

2.56

0.75

1–4

Past physical
activity (t1)

.27*** .05

–.24*** .32*** .25*** .36*** 1.00

2.12

0.66

1–4

Subsequent
physical
activity (t2)

.24*** .01

–.21*** .27*** .19*** .33*** .53*** 1.00

2.25

0.68

1–4

.11*

Note. *p < .05, **p < .01, ***p < .001
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Table 2
Hierarchical multiple regression analysis predicting physical activity after 4 weeks (N = 541)
Predictor

Julian Wienert,
Tim Kuhlmann,
Sonia Lippke

Step 1
Control variables
Gender
Marital status
School education
Vocational training
Employment status
Health status
Step 3
Control variables1
Chronological age
Subjective physical age
Step 6
Control variables1
Chronological age
Subjective physical age
Self-efficacy
Intention
Planning
Step 7
Control variables1
Chronological age
Subjective physical age
Self-efficacy
Intention
Planning
Past physical activity

B

SE B

β

ΔR2
.08***

–.07
.01
–.05
–.01
.04
.20

.06
.05
.03
.04
.02
.03

–.05
.01
–.08
–.01
.09*
.26***
.01**

< .01
–.02

< .01
.01

–.04
–.15**
.04***

< .01
–.01
.10
.06
.21

< .01
.01
.05
.04
.04

–.06
–.12*
.10*
.06
.23***
.14***

< .01
–.01
.04
.02
.11
.45

R2

.33

N

541

< .01
.01
.04
.04
.04
.04

–.06
–.06
.04
.02
.12**
.44***

Note. *p < .05, **p < .01, ***p < .001
1
Control variables are included in every step of the regression analysis. Steps 4 and 5 were excluded from the table to reduce the
information. This information can be obtained from the authors.

Predicting physical activity
At step 1, control variables were entered into the
model, of which only employment status (B = .09,
t = 2.23, p = .026) and health status (B = .26, t = 6.20,
p < .001) were significant. Chronological age entered the model at step 2 (B = .01, t = 0.27, n.s.;
not reported in Table 2) and subjective physical age
at step 3 (B = –.15, t = –2.89, p = .004). Self-efficacy
entered the model at step 4 (B = .21, t = 4.87, p < .001;
not reported in Table 2). Intention to engage in physical activity entered the model at step 5 (B = .10,
t = 2.32, p = .021; not reported in Table 2), and planning at step 6 (B = .23, t = 5.30, p < .001).
Past physical activity entered the model at step 7
(B = .44, t = 10.58, p < .001). Until the sixth step of
the model, subjective physical age was able to predict subsequent physical activity (B = –.12, t = –2.43,
p = .015) among employment status (B = .10,
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t = 2.39, p = .017), health status (B = .13, t = 2.81,
p = .005), self-efficacy (B = .10, t = 2.14, p = .033), and
planning (B = .23, t = 5.30, p < .001). When past physical activity was entered in step 7, only planning remained a significant predictor besides past behavior.
In this model 33% of the variance could be explained
by the variables.

Discussion
Correlational findings on subjective physical age
seem to be in line with previous findings on subjective age and health, showing an inverse relationship
with physical activity. This might be explained by
the often stated value of youth in western societies,
which has been mentioned in past studies (Barak
& Stern, 1986; Montepare & Lachman, 1989). A high
level of physical fitness might be accountable for

more youthful age identities and outdated stereotypes of aging (Montepare, 2006; Stephan, Demulier,
& Terracciano, 2012). The bi-direct effect (i.e., effect
can work in both directions) was also supported by
a study by Knoll, Rieckmann, Scholz, and Schwarzer
(2004), who reported that physical limitations after
cataract surgery might be of greater importance in
the construction of subjective age. This might be
a result of self-evaluation of one’s physical condition
(cf. Montepare, 2009). Those who experience less impairment and fewer problems might feel physically
younger, and are therefore more likely to engage in
active lifestyles. Future research on the causality of
this relationship is needed to support this hypothesis.
Future studies could also investigate the conceptual overlap between subjective (physical) age and
health or quality of life dimensions more thoroughly
in an age-diverse sample (cf., Spuling et al., 2013) and
associated self-regulatory processes (cf., proactive
coping: Gamrowska & Steuden, 2014). More thorough investigations of potential model structures
(including moderation or mediation) might help to
shed more light on a potential (indirect) relationship
between the age people feel physically and how active they are, as current findings provide a first indication by the intercorrelations of subjective physical age with common predictors of health behavior
change and physical activity, even when controlling
for chronological age and health status and checking
for multicollinearity.

Study limitations
and future directions
One limitation of this study concerns the measurement of physical activity and social cognitions
by self-report. There is evidence that self-reports
overestimate physical activity (Gillison, Standage,
& Skevington, 2006), but also evidence for the validity of self-reported physical activity (Miller, Freedson, & Kline, 1994). Though the current study cannot
contribute to this specific discussion, future studies
should examine physical activity objectively in order
to provide more validation of the current findings.
Generalization of the study results is limited due
to the given sample characteristics. High dropout
from t1 to t2 also leads to the suggestion that selected persons continued to participate in the study,
leading to a selective subgroup of the initial sample
(e.g., due to higher levels of physical activity). However, according to Frick, Bächtiger, and Reips (2001)
and Reips (2002), dropout is always an issue in online
research and not unusual especially when no incentives are given. Therefore, future studies could aim to
retain more study participants in the study by providing incentives for continued participation (e.g.,
a voucher) to increase extrinsic motivation. Future

studies should also be performed in change settings
where interventions address social-cognitive predictors of behavior change (e.g., outcome expectancies,
planning, self-efficacy) over a longer time period to especially investigate the effect direction of subjective
physical age and the interplay of subjective physical
age, social-cognitive predictors and physical activity.

Implications and conclusions
By studying subjective physical age as a part of
health behavior processes, some implications can be
drawn for future research. Our results show a slight
impact of domain-specific subjective physical age on
self-reported physical activity. This could imply that
subjective physical age should be considered in the
development of interventions targeting health behaviors, especially physical activity, as it correlates
significantly with common predictors of health behavior change. Such an approach can be especially
helpful for so-called tailored interventions, which are
personalized by a variety of factors to increase intervention participants’ commitment and adherence
due to a higher personal relevance of the provided content (Hawkins, Kreuter, Resnicow, Fishbein,
& Dijkstra, 2008). Social comparison could be one
approach to doing so by inducing younger subjective
age identities via tailored messages or providing appropriate reference groups for comparison to intervene on subjective physical age (Stephan et al., 2013).
For health behaviors, planning and the prioritization of goals seem to be of great importance (Gollwitzer, 1993; Lippke, Wienert, Kuhlmann, Fink, & Hambrecht, 2015; Reuter et al., 2010; Wiedemann, Lippke,
Reuter, Ziegelmann, & Schüz, 2011). Research in
self-regulatory planning strategies in relation to subjective physical age and physical activity might also
be of interest for future research, especially considering the given results of planning as a predictor for
physical activity in the final model. The current study
provides a first foundation to further investigate domain-specific subjective age constructs and their potential role in health behavior change processes.
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