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In recent years, health literacy within the
population has become a major focus of
health policy activities (e. g., in the US,
Australia, the UK, Switzerland, and Aus-
tria; Abel et al. 2011). This development
has been based on health sciences re-
search dedicated to clarifying the defini-
tions used, utilizing empirical methods
to shed light on the interrelationships be-
tween health literacy, health behaviors,
and health (e. g., Kickbusch et al. 2013;
Sorensen et al. 2012).

Despite a large number of ways of ap-
proaching this topic, a common core of
health literacy can be defined as persons
who, based on their individual knowl-
edge, skills, and abilities, are in a position
to make decisions that have a positive
effect on their health (e. g., Kickbusch
2006; Soellner et al. 2009). Beyond this
common core, there are significant dif-
ferences in the models used (Sorensen
et al. 2012): On the one hand, there
is a relatively narrow approach already
used in early works on health literacy
in the context of the medical care sys-
tem. Using this approach, health literacy
is understood as an individual ability to

understand health-related information,
which includes finding one’s way around
the healthcare system as a patient in an
informedmanner, andbeingable toact in
linewithaphysician’sorothertherapeutic
recommendations (e. g., AmericanMed-
icalAssociation1999). Ontheotherhand
are health promotion approaches that
take a broader view. These approaches
see health literacy as the abilities, skills,
and willingness required for an active
approach to dealing with health infor-
mation. Health literacy also determines
decisions relevant tohealthand the trans-
lationof thesedecisions intobehavior rel-
evant to health in lots of different areas
of life (e. g., the working environment,
the health system, and personal health
in everyday life and during leisure time).
Health literacy is thus defined broadly as
a personal resource that allows the indi-
vidual to influence his or her own health
in a positive way and promotes active
participation in designing healthy ways
of living (e. g., Abel et al. 2011).

From a European perspective and
the perspective of the German-speaking
world, two approaches can be high-
lighted. These have already been clar-
ified conceptually and have met the
diagnostic shortcoming as part of more
broadly defined concepts of health lit-
eracy. The first approach is the Health

Literacy Survey in Europe (HLS-EU),
which provides comparative surveys on
health literacy in eight European coun-
tries (HLS-EU Consortium 2012). The
questionnaire HLS-EU-Q47 was devel-
oped for this purpose, which aims to
present health literacy for the three areas
of (medical) health care, disease preven-
tion, and health promotion. The second
approach stems from research carried
out by a working group headed up by
Soellnerwithin the framework of the Pri-
ority Program for Competence Models
of the “Deutsche Forschungsgemein-
schaft” (German Research Foundation,
DFG; Soellner et al. 2009; Lenartz 2012).
Based on an expert survey, the group
developed a questionnaire used to em-
pirically derive a structural model for
health literacy (Lenartz 2012).

Furthermore, the concept of health
literacy was tackled in different applica-
tions of sport-scientific health research.
These include a broad range of differ-
ent applications, from individual-based
health promotion and prevention (e. g.,
as part of health education in physical
education at school: Demetriou et al.
2015; Döhring and Gissel 2014; Töpfer
and Sygusch 2014) to medical rehabili-
tation (e. g., Pfeifer et al. 2013).

In the field of rehabilitation, for exam-
ple, the long-term promotion of health
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Tab. 1 Descriptionof the sub-competencies of physical activity (PA)-relatedhealth competence
with their primary link to health-enhancing PA (cf.Pfeifer et al. 2013, p. 13/14)

Sub-compe-
tence

Primary link to the re-
quirements of health-
enhancing PA

Description of the refined sub-competencies
and relevant basic elements

Persons with
high movement
competence . . .

. . . can adequatelymeet
the direct movement-
related requirements of ev-
eryday physical activities
as well as health sports
activities (e. g., walking,
jogging, cycling, swim-
ming, or gymnastics, to
mobilize and strengthen
the musculoskeletal sys-
tem) . . .

. . . because they can use their availablemotor
abilities and motor skills appropriately to meet
the relevant direct movement-related require-
ments
. . . because they have adequate body and
movement awareness abilities and sensomotor
control
. . . because they have confidence in their ability
to carry out motor tasks (aspect of task self-
efficacy)
. . . because they do not allow themselves to
be obstructed by affective circumstances (e. g.,
fear) when carrying out physicalmotor move-
ments

Persons with
high control
competence. . .

. . . can gear their own
physical load adequately
toward positive effects on
health andwellbeing . . .

. . . because they have knowledge of the effects
of PA on health and wellbeing (“effect knowl-
edge”)
. . . because they have knowledge of how to
structure and control PA (“action knowledge”)
. . . because they can apply this knowledge of
the effects and methods of PA to their own
physical load in a targetedmanner that is ap-
propriate to the situation
. . . because they have a good awareness of their
own physical and psychological state and can
vary the physical load accordingly as necessary
(e. g., controlling physical load based on body
signals, such as heart rate, breathing, perceived
exertion)
. . . because they have confidence in their ability
to structure and control PA independently
(aspect of task self-efficacy)

Persons with
high PA-specific
self-regulation
competence . . .

. . . can ensure regularity
of PA for lasting effects on
health and wellbeing . . .

. . . because they have motivation that promotes
positive behavior, i. e., they have a strong and
self-determined intention; expect positive
consequences; have positive affective attitudes
toward PA; and have confidence in their ability
to implement the behavior in everyday life or
during leisure time (behavior self-efficacy)
. . . because they can judge their ownmotive
structure and tailor it to the requirements and
incentives of the physical activities chosen and
carried out
. . . because they are able to prevent other alter-
native courses of action from interfering with
them acting on their intentions
. . . because they can, if necessary, apply specific
techniques to translate PA-related intentions
into regular PA (e. g., implementationand cop-
ing plans, self-monitoring, and exercise docu-
mentation)

literacy as a general objective of ex-
ercise therapy was already planned in
the 2007 version of the classification
of therapeutic services (“Klassifikation
therapeutischer Leistungen”, KTL) by the
German pension insurance (DRV Bund

2007). The current version, KTL 2015
(DRV Bund 2014), is explicitly geared
to the promotion of physical activity
(PA)-related health competence. This
should favor the initiation and mainte-
nance of a physically active lifestyle and

promote a positive approach to dealing
with chronic diseases. Accordingly, pro-
moting PA-related health competence is
seen as an important educational task of
exercise therapy inmedical rehabilitation
(Pfeifer et al. 2013).

In the field of individual-based health
promotion and prevention, health liter-
acy is discussed based on the core ob-
jectives of health sports (Brehm et al.
2005) in connection with the promotion
of psychosocial resources. For example,
the possibilities for improving mood by
means of sport activities and the dissem-
ination of knowledge about the possi-
bilities and effects of PA are viewed as
viable options for expanding health lit-
eracy (Bürklein 2007, p. 16). Reference
is also made to the fact that a differ-
entiated and concrete knowledge of ac-
tions and effects is regarded as an impor-
tant basis for the competent self-realiza-
tion of health sports activities (Pahmeier
and Tiemann 2013, p. 680). Although
such psychosocial resources are gener-
ally primarily named as factors that pro-
mote commitment to health-enhancing
PA, there is a suggestion that they canalso
beviewedasaprerequisite for structuring
behavior in a health-competent way.

Although the concept of health liter-
acy is already disseminated in the sport-
scientific applications of exercise ther-
apy and health sports, a domain-specific
conceptual basis is still in its infancy.
Accordingly, there are no validated ques-
tionnaires for domain-specific health lit-
eracy with which to evaluate competence
promotionmeasures. Thequestionnaires
available to record health literacy do not
offer any distinct direction for specific
behavioral areas. In the questionnaire
from the HLS-EU study group, only one
of 47 questions addresses physical activ-
ities directly (“How easy would you say
it is to . . . join a sports club or exercise
class if youwant to?”). Soellner’sworking
group consciously focuses its self-assess-
ment on healthy literacy facets that are as
general as possible, and recommends do-
main-specific adjustments to its concep-
tual and empirical work (Lenartz 2012).

In view of this conceptual and diag-
nostic shortcoming from the perspective
of sport-scientific health research, Pfeifer
and Sudeck initially proposed a concep-
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Abstract
Health literacy represents an increasingly
important subject in health sciences. This
article initially illustrates a domain-specific
model of physical activity-related health
competence. Movement competence,
control competence, and PA-specific self-
regulation competence are described as sub-
competencies.
This article further aims to develop and
validate a questionnaire for certain aspects of
physical activity-related health competence,
especially to record control competencies,
which have yet to be operationalized. The
questionnaire was tested after a pilot study in
two study groups: In study A, 1028 persons

were interviewed in written form at the
beginning of a medical rehabilitation
program (female: 44.0%; Mean (M) age =
53.8 years; Standard Deviation (SD) age =
9.2 years). In study B, 1331 participants in
fitness- and health-related programs of the
university sports were interviewed via an
online questionnaire (female: 83.0 %; Mage =
53.8 years; SDage = 9.7 years).
Exploratory and confirmatory factor analyses
show that domain-specific facets can be
differentiated for physical activity-related
health competence. Furthermore, the results
of structural equation modeling analyses
provide evidence that control competence

is associated not only with the amount of
physical activity, but also withmotor function.
These findings support the assumption that
physical activity-related health competence
contributes to the health benefits of physical
activity. The questionnaire developed in
this study thus enhances the possibilities of
competence-orientated research within sport-
scientific applications in the area of exercise
therapy and health sports.

Keywords
Health education · Health literacy · Physical
literacy · Physical activity promotion · Health
behavior

Bewegungsbezogene Gesundheitskompetenz als integrative Zielgröße in Bewegungstherapie und
Gesundheitssport – Konzeption und Validierung eines Erhebungsverfahrens

Zusammenfassung
Die Gesundheitskompetenz ist zunehmend
Gegenstand gesundheitswissenschaftlicher
Arbeiten geworden. Dieser Beitrag stellt
zunächst ein bereichsspezifischesModell
der bewegungsbezogenen Gesundheits-
kompetenz vor. Als Teilkompetenzenwerden
Bewegungskompetenz, Steuerungskom-
petenz und Selbstregulationskompetenz
beschrieben.
Weitergehend zielt der Beitrag auf die
Entwicklung und Validierung eines Erhe-
bungsverfahrens insbesondere für die bisher
nicht operationalisierten Steuerungskom-
petenzen. Das Verfahren wurde nach einer
Pilotstudie in zwei Untersuchungsgruppen
erprobt: In Studie A wurden 1028 Personen

zu Beginn einer Reha-Maßnahme (Anteil
Frauen: 44.0%; MAlter = 53.8 Jahre; SDAlter =
9.2 Jahre) schriftlich befragt. In Studie B
wurden 1331 Teilnehmende im Fitness- und
Gesundheitssport des Hochschulsports (Anteil
Frauen: 83.0%; MAlter = 53.8 Jahre; SDAlter =
9.7 Jahre) anhand eines Online-Fragebogens
erfasst.
Explorative und konfirmatorische Faktoren-
analysen ergaben, dass bereichsspezifische
Teilkompetenzenfür die bewegungsbezogene
Gesundheitskompetenz differenziert werden
können. Mithilfe von Strukturgleichungs-
modellen konnte gezeigt werden, dass die
Steuerungskompetenz sowohl Assoziationen
mit der Sportaktivität als auch mit dem

motorischen Funktionszustand aufweist. Diese
Ergebnisse bekräftigen die Annahme, dass
bewegungsbezogene Gesundheitskompetenz
einen zusätzlichen Beitrag zu Gesundheitswir-
kungen von körperlich-sportlicher Aktivität
leistet. Das Erhebungsverfahren erweitert
die Möglichkeiten kompetenzorientierter
Forschung für die sportwissenschaftlichen
Anwendungsfelder der Bewegungstherapie
und des Gesundheitssports.

Schlüsselwörter
Gesundheitsbildung · Gesundheitskom-
petenz · Physical Literacy · Sport- und
Bewegungsförderung · Gesundheitsverhalten

tual base for PA-related health compe-
tence (Pfeiferetal. 2013). Buildingonthe
idea of this conceptual base, this article
aims to develop a questionnaire for cer-
tain aspects of PA-related health compe-
tence and to validate it in applications of
individual-based health promotion and
prevention, as well as in rehabilitation.

Conceptual base of PA-related
health competence

ThePA-relatedhealth competencemodel
proposed by Pfeifer and Sudeck (Pfeifer

et al. 2013), which is modeled after
Weinert (2001, p. 72), is based initially
on a context- and demand-specific un-
derstanding of competence. It places
a resource-oriented focus on changeable
personal competencies and thus adopts
a health promotion strategy proposed by
the World Health Organization (WHO
2009). Thecontext- anddemand-specific
nature stems from the task of integrating
PA into everyday life in a health-effec-
tivemanner. As a result, close attention is
paid to those demands that are important
for initiating and maintaining PA, and

its targeted gearing to health and wellbe-
ing. Based on these premises, three sub-
competencieswere developed (for amore
detailed description, cf. . Tab. 1).

1) Movement competence relates to
the directly movement-related require-
ments and comes primarily – but not
solely – from the basic motor skills and
abilities available. It is understood as
a necessary condition for adequately
meeting requirements of health sports
activities (such as walking, cycling,
swimming, gymnastics) and of physical
activities on an everyday basis. The
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Beneficial personal action
prerequisites and dispositions
� self-efficacy

- task-specific
- behavior-specific

� (constructive) attitude, motive 
structure
- cognitive rationale
- affective emotional

Basis

Movement-related
basic abilities and skills

� motor abilites
� motor skills
� body and movement awareness

Body and physical activity-related
basic knowledge

� »effect knowledge«
(physical activity > health)

� execution/methods
(»action knowledge«)

health-enhancing
physical activity

Sub-competencies

Movement competence

Control competence
(in relation to adequate
physical load in terms of
health and well-being)

PA-related self-
regulation competence

(motivational-volitional)
Fig. 19Model of physical
activity (PA)-related health
competence

model tackles a domain-specific adjust-
ment needed for general health literacy
models, as physical and motor aspects
play little or no role in such models.

2) Control competence relates to the
adequate alignment of physical loads in
terms of health and wellbeing. “Ade-
quate” in this context means in line with
the basic gearing of training recommen-
dations (e. g., ACSM 2011), generating
effective and efficient health gains with
minimum risk, and facilitating posi-
tive affective reactions to the PA (cf.
Ekkekakis et al. 2011). Following Pfeifer
(2007), control competence encompasses
the extent to which a training-specific
knowledge of actions and effects can
be applied in a targeted manner that is
appropriate to the situation and can be
used for structuring activity in a health-
effective way. Gearing PA to individual
health also requires that body signals
can be noticed and used to control and
manage the PA load. This relates both
to ensuring adequate stimuli (e. g., to
avoid excess load, insufficient load, or
incorrect load) and to effective mood
regulation through PA. Control compe-
tence therefore has different facets that,
based on Schlicht (1998), range from
a functionalistic health concept related
to physical fitness (training effects on
physical health) to subjectivizing health

concepts (subjectively perceived mood-
regulating effects).

3) PA-specific self-regulation compe-
tence involves the motivational and voli-
tionalabilitiesandwillingnessrequired in
order to integrate regular health-enhanc-
ing PA into everyday life. The descrip-
tion (cf. . Tab. 1) here is closely linked
to health psychology and action theo-
ries of health behavior, which have iden-
tified elaborated motivational and voli-
tional behavior determinants (in sum-
mary, e. g., Lippke andWiedemann2007;
Geidl et al. 2014).

To localize these three sub-competen-
cies in amodel of PA-related health com-
petence, the basic structure of the health
literacy model developed by Soellner’s
working group was used (cf. above all
Lenartz 2012; . Fig. 1). In particular, the
method addresses the differentiation of
basicelements traditionally foundinclas-
sic health literacy approaches (e. g., ba-
sic abilities and skills, knowledge) from
competence facets (in terms of refined
abilities). The latter, with their broader
focus on the implementation of health-
relevant behaviors, are more in line with
competence-based approaches of health
promotion.

One fundamental idea of the model,
which was developed based on Lenartz
(2012), is that the sub-competencies each

comprise specific couplings of the ba-
sic elements in terms of refined abili-
ties. How the coupling of basic elements
and further-reaching abilities character-
ize a high level of competency and lead
to the specific requirements being ade-
quately met is clarified in . Tab. 1. For
example, in addition to good physical
and motor prerequisites, the competent
execution of movements requires that
the person is confident about his or her
ability to carry out the movement task
and is not restricted by, e. g., fears relat-
ing to carrying out the movements (cf.
Whitehead 2010, who bundles “physi-
cal competence” and “confidence” in one
common element within her framework
of physical literacy). Likewise, control
competence cannot be sufficiently de-
scribed solely by declarative knowledge
(e. g., knowledge of the effects of health,
“effect knowledge,” cf. Tiemann 2006) or
action-related knowledge (e. g., knowl-
edge of the training-effective design and
control of physical load, “action knowl-
edge,” cf. Tiemann 2006). Instead, the
body- andmovement-related knowledge
must be applied in a targeted manner
that is appropriate to the situation. Fur-
thermore, it is necessary to have good
perception and processing of body sig-
nals under load, in order to be able to
apportion individual load and structure
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activity soas toachievepositive effects for
health and wellbeing. In the area of PA-
specific self-regulation competence, in-
dividual behavior determinants likewise
cannot be seen as sufficient elements of
the sub-competence in isolation. It is
only through the interaction of the de-
terminants that effective self-regulation
can occur and thus the requirements for
regular integration of health-enhancing
PA in everyday life can be achieved.

Based on the individual sub-compe-
tencies, follow-up opportunities for crit-
ical and reflective functions of PA-re-
lated health competence can be opened
up. AccordingtoNutbeam(2000), along-
side instrumentalandcommunicationel-
ements, these critical and reflective func-
tions constitute the third pillar of health
literacy. Forexample, personswithahigh
level of control competence combined
withhighself-regulationcompetence can
take a (more) critical look at recommen-
dations for health-effective PA and assess
theirsignificance for theirownhealthand
individual wellbeing (Pfeifer 2007). To
do this, they can navigate easily through
the varied possibilities, incentives, and
requirements of physical activities. They
know their own motive structure, which
is based onmotivations that overlap con-
siderably with their own objectives and
values and, in a best-case scenario, with
their intrinsic motivation for health-en-
hancing PA. This allows them to make
competent decisions regarding the ad-
equacy of exercise activities, to choose
activities that feel right, and to carry out
these activities on a regular basis (Pfeifer
et al. 2013).

Against the backdrop of formulat-
ing this PA-related health competence
model, steps were taken to provide em-
pirical access to key components of the
sub-competencies named above. By
analogy to the health literacy research
approaches described, this initial opera-
tionalization took place on the basis of
self-assessments.

Empirical research questions

The aim of developing and validating
a questionnaire for sub-facets of PA-re-
lated health competence was to extend
the possibilities for competence-based

research in the applications of exercise
therapy and health sports. The initial
development and validation work first
focused on the areas of control compe-
tence, critical reflective decisionmaking,
and volitional self-control in the imple-
mentation of PA-related intentions (as
a sub-aspect of PA-specific self-regula-
tion competence).

The new development placed a spe-
cial emphasis on control competence in
particular, as it is a central factor for
structuring one’s own physical activities
in a health-promoting way as part of PA-
related health competence. Operational-
ization must be delineated – for example,
frommotivational and volitional facets –
by additionally including aspects of an
effective and low-risk increase in phys-
ical health or PA-specific mood regula-
tion. For this conceptual core of control
competence that incorporates qualitative
behavior aspects in terms of positive ef-
fects onhealth andwellbeing, the authors
are not aware of any validated German-
languagequestionnaire. Theclosestcom-
parable approaches can be found in the
area of task self-efficacy. McAuley and
colleagues (1993) define task self-efficacy
as a belief in one’s capabilities to carry out
certain exercise tasks and satisfy situa-
tional demands. Existing questionnaires
focus heavily on the belief in an ability
to meet a health-effective situational de-
mand (e. g., to be able to be physically
active at moderate intensity for a certain
time period three times a week; McAuley
et al. 1993) or to be able to bemore phys-
ically active generally on a regular basis
(e. g., Armitage and Arden 2010). The
prerequisite for this, namely the concrete
belief in an ability to meet the task-spe-
cific demand as such, is not dealt with
in as much detail. Exceptions include
the motor self-efficacy inventory (MOSI;
Wilhelm and Büsch 2006) or question-
naires prepared by theworking group led
by Rodgers (e. g., Rodgers et al. 2008).
However, the latter are closer in content
to movement competence than control
competence, as they are geared to meet-
ing the directmovement-related require-
ments (cf. . Tab. 1).

Therefore, building on the consider-
ations in relation to control competence
as an objective of exercise programs for

a healthy back (Pfeifer 2007), a ques-
tionnairewas developed that presents the
(perceived) competence for individually
adequate structuring and control of PA.
This questionnaire was developed to al-
low empirical access to such competen-
cies that – in line with the definition of
the core of health literacy – ensure opti-
mum positive effects on health and well-
being in structuring and controlling PA
(e. g., effective training of strength and
endurance to improve physical health re-
sources; adjusting the activity structure
to individual physical and psychological
prerequisites; controlling load to avoid
excess load or insufficient load based on
one’s own body signals; gearing the ac-
tivity to improving mood).

One aim of the questionnaire is to de-
lineate control competence from the PA-
specific self-regulation competencies. As
a representative parameter, the question-
naire considers the participant’s assess-
ment with regard to his/her own PA-
specific self-control. The selection of this
feature and the empirical method were
chosen to closely follow Lenartz’s health
literacy model (2012). Although com-
parable tools are already available for
this area (e. g., Sniehotta et al. 2005),
a short instrument for measuring PA-
specific self-control in line with health
literacy research was tested in order to
examine the discriminant validity.

The questionnaire also aims to allow
an assessment of the extent of critical
reflective decision making with regard to
structuring PA in a health-promoting
way. This should also allow for consid-
eration of the critical function of health
literacy, which refers to a critical reflec-
tive approach to recommendations for
health-effective PA on a domain-specific
basis.

The processing of the empirical re-
search questions is based on two studies,
which were carried out after a pilot study
(. Tab. 2). In the first study, in the area of
exercise therapy, the questionnaire was
used in a study group of persons un-
dergoing medical rehabilitation and was
examined by factors analysis. Then the
final item set was used in a survey of
participants in university sports in order
to subject the factor structure to cross-
validation in the area of health sports
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Tab. 2 Overview of the individual studies on the development and validation of the question-
naire for sub-competencies of physical activity (PA)-related health competence

Study Question and data analysis Samples
(N for data analysis)

Pilot study Development of the initial item pool
Empirical testing, including initial exploratory
analyses and exclusion of inadequate items

Ad hoc sample withmiddle-
aged adults (N = 90)

Study A (exer-
cise therapy)

Exploratory factor analysis with reduced item
set
Confirmatory factor analysis with final item set
More in-depth construct validation, taking into
account sport activity and motor function

Persons at the beginning
of a medical rehabilitation
program (N = 1,028)

Study B (health
sports)

Cross-validation of confirmatory factor analysis
with final item set
More in-depth construct validation, taking into
account sport activity and motor function

University sports partici-
pants (students, university
employees, and “guests”;
N = 1,331)

and to carry out further validations of
the construct.

Developing and testing the item
pool

In the pilot study, 21 items were initially
generated that were tested in a written
survey of an ad hoc sample comprising
65 women and 30 men aged between
30 and 65 years (Mean (M) = 48.6 years;
Standard Deviation (SD) = 9.6 years).

To measure the control competence for
physical load, two content areas were in-
cluded. The items formulated (cf. also
. Tab. 3) were based on previous concep-
tual work on control competence within
the context of an exercise program for
healthy backs (Pfeifer 2007). Five items
were geared toward assessing the extent
towhich exercise-specific knowledge can
be applied in a targetedmanner and used
to structure activity in a health-effective
way. Another four items involved assess-
ing the extent to which an individual’s
own load-related body signals can be no-
ticed and used to control and manage
load.

Five items were developed to mea-
sure PA-specific mood regulation. Their
formulation was based closely on the
model used for general health literacy
(Lenartz 2012; “self-regulation” sub-
scale). For PA-specific self-control, three
items from the “self-control” sub-scale in
the study conducted by Lenartz (2012)
were adapted for specific exercises.

In addition, a further four items were
developed that aim to assess critical re-
flective decision making with respect to

adequate physical load. For example, the
questionnaire asked respondents to as-
sess the extent to which they themselves
can judge whether exercise is doing them
good or the extent to which they make
sure to understand themeaning and pur-
pose of individual exercises.

In the empirical test, all itemshad tobe
answered using a four-stage Likert scale
with responses ranging from “disagree
completely” (1) to “agree completely” (4).
Based on the response behavior (under-
standability, acceptance) and the initial
statistical explorations of the distribution
properties of the items and the internal
consistencies of the factors considered,
15 items were selected for the further
studies. They were allocable to the four
areas of control competence for physi-
cal load (six items), PA-specific mood
regulation (four items), critical reflective
decision making (two items), and PA-
specific self-control (three items).

Empirical validation of the
questionnaire

Methods

Samples and data collection
For study A, participants were inter-
viewed in written form at the beginning
of amedical rehabilitation program (Hu-
ber and Sudeck 2014).1 The interviews
took place in ten rehabilitation facil-
ities in Baden-Württemberg, Bavaria,
and Rhineland Palatinate. The Ethics
Commission of the Faculty of Behav-
ioral and Cultural Studies at Heidelberg

University passed a positive vote on the
implementation of the study.

The sample comprised n = 463 per-
sons with musculoskeletal disorders,
n = 231 with metabolic disorders, n =
199 with cardiovascular diseases, and
n = 164 with oncologic diseases. The
rate of return for the questionnaires was
between approximately 35% (oncology)
and approximately 65% (cardiology).
A total of 29 persons had to be excluded
from further data analyses because they
had not completed the questionnaire
properly (see below). The remaining
1028 persons included 452 women and
576 men. The average age was M =
53.8 years (SD = 9.2 years). Most were
aged between 35 and 65 (89.2 %). Only
2% of the study group were younger
than 35 years and 7.5 % were older
than 65 years. Furthermore, 40.8 % of
respondents had completed basic sec-
ond-level education, while 31.7 % had
obtained advanced second-level edu-
cation, and 25.4 % had a third-level
education.

In study B, 3603 participants of uni-
versity sports fitness- and health-related
programs were alerted by e-mail to an
online questionnaire.2 They were given
11 days to log into the questionnaire
using a personalized code. Development
of the online questionnaire, manage-
ment for recruiting of the participants,
and data backup were carried out using
the software package Unipark (www.
unipark.com). As an incentive for the
subjects taking part, there was a draw for
ten free memberships for paid university
sports programs in the next semester as
well as 15 book vouchers with a value of

1 The survey was part of a research project
headed by Prof. Dr. Gerhard Huber (University
of Heidelberg) and Prof. Dr. Gorden Sudeck
(University of Tübingen). The research project
was funded by the German pension insurance
(“DeutscheRentenversicherungBund”; funding
code: 0422-40-64-50-16).
2 Thecoursesselectedwerebasedonthecriteria
that new participants or returning participants
could also be recruited if possible, substantial
fluctuationrateswereexpected,andthecourses
were not primarily preparatory courses for
a competition. As a result, mainly fitness,
prevention,andhealth-relatedcoursesaswellas
beginners’ courses insportswere selected.
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Tab. 3 Patternmatrix of the principal axis analysis and commonalities (h2) of the 13 indicators of
control competence forphysical training (CC), physical activity (PA)-specificmoodregulation (MR),
and PA-specific self-control (SC) in study A (N=1028)
Abbre-
viation

Item Factor h2

1 2 3

MR3 I amwell able to improve my depressed mood
by exercising

0.91 0.65

MR4 I amwell able to work off pent-up stress and inner
tension through exercise

0.82 0.63

MR2 If I am feeling down, I can distract myself well
through physical activity

0.80 0.59

MR1 I am able to regulatemymood through physical
activity

0.74 0.53

CC6 I know what to pay attention to in relation tomy
body in order to avoid excess load or insufficient
load

0.80 0.48

CC4 I can use my body signals (pulse, breathing speed)
very well to gauge and regulate the amount of
physical load

0.71 0.39

CC5 If I want to enhancemy health by strengthening
trunk muscles (back, stomach), I am confident that I
know the right exercises to do

0.69 0.39

CC3 If mymuscles are tensed up, I know exactly how to
counter this through physical activity

0.67 0.42

CC1 I am able to adjust my training effort well to my
physical condition

0.50 0.16 0.43

CC2 I know how to use physical training to improve my
endurance in the best possible way

0.47 0.17 0.39

SC2 I stick with my plan to do exercise and am not easily
distracted from that plan

0.84 0.45

SC3 When I decide to do more exercise, I am very disci-
plined in implementing this plan

0.66 0.39

SC1 If I have planned to exercise, I generally follow
through on this plan

0.65 0.40

Eigenvalues (rotated) 4.16 4.50 3.92

Factor loadings λ < |.10| are not shown. Main factor loadings are presented in italics. The items have
been originally used in German language. The translations above are from German into English (see
the supplementary material for the items in German language)

EUR 20 each. In total, 1741 persons used
a link to access the further information
on taking part in the study (48.3 %).
Of those, 1679 persons provided their
informed consent by clicking to place
a check mark in a field (cf. Dzeyk 2001)
and 1374 persons ultimately completed
the questionnaire, i. e., 38.2 % of the
persons contacted.

Thissamplewascomposedof1070stu-
dents as well as 282 participants in uni-
versity sports who were allowed to take
part as university staff (n = 108) or as
guests (n = 174). A further 22 persons
did not provide any information on their
status. The mean age was M = 26.6 years
(SD = 9.7 years). Most people were aged

under 30 (82.0 %), 10.5 % were aged
between 30 and 40, and 9.5 % were aged
over 40 years. Significantly more women
took part than men (n = 1141; 83%).
Roughly one in nine participants was
male (n = 157; 11.4 %), while 76 did not
state their gender.

Measurement method
The data evaluations centered on the
items for the sub-competencies of PA-
related health competence as described
above. In addition, questionnaires for
habitual sport activities and for motor
function were used to test the validity of
the construct.

In study A, the measurement of ha-
bitual sport activities was based on the
questionnaire to measure PA, exercise,
and sport activities (BSA-F, Physical Ac-
tivity, Exercise, and SportQuestionnaire;
Fuchs et al. 2015). The sport and exercise
index is relevant for this study report; it
was used twice on account of the spe-
cial situation of some of the persons at
the beginning of a medical rehabilitation
program (e. g., current limitations due to
health problems; cf. Huber and Sudeck
2014). First, the BSA-F variant for sport
and exercise activities in the past 4 weeks
was completed. If those 4 weeks deviated
considerably from the person’s usual ac-
tivity, e. g., due to health limitations, the
respondents were to complete the BSA-F
again in the variant for sport and exercise
activities normally undertaken. The ha-
bitualweeklyvolumeofhabitual sport ac-
tivities (in minutes) was calculated based
on the details regarding frequency and
duration using the procedure adopted
by Fuchs et al. (2015). If the persons at
the beginning of a medical rehabilitation
program used the second questionnaire,
that questionnaire was taken as an in-
dication of habitual sport activities. If
the past 4 weeks did not deviate from
habitual sport behavior, the first ques-
tionnaire was taken as an indication of
habitual sportactivities. InstudyA,seven
persons (0.1 %) did not provide any in-
formation on habitual sport behavior.

In study B, the habitual sport activities
were recorded using the Baecke inven-
tory (Wagner and Singer 2003), which
uses four indicators to calculate the ex-
tent of habitual sport activities. Some
information was missing for the sport
index indicator that was to be calculated
based on the details on the nature, du-
ration, and annual frequency of a max-
imum of two activities undertaken (cf.
also . Fig. 3: S1). For example, at least
one piece of information was missing for
9.3 % of respondents, whichmeant that it
wasnotpossible to calculate the indicator
S1 for those persons. By contrast, rela-
tively few values (maximum 0.5%) were
missing for the other three Likert-scaled
items (e. g., S4: “During leisure time I
play sports”). Where all four items were
answered, there was satisfactory inter-
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Tab. 4 Parameters for the individual items and scalemeanvalues aswell as reliability indices for
study A (N=1028) and study B (1308≤N≤ 1331)
Features Item Study A (exercise therapy) Study B (health sports)

Descriptives rit α Descriptives rit α

M SD S K M SD S K
PA-
specific
mood
regula-
tion

MR3 2.52 0.96 –0.84 –0.93 0.80 0.89 3.01 0.82 –0.53 –0.24 0.79 0.88

MR4 2.51 0.99 –0.02 –1.03 0.77 3.13 0.81 –0.71 0.06 0.75

MR2 2.42 1.02 0.08 –1.11 0.75 2.94 0.89 –0.48 –0.53 0.73

MR1 2.66 0.96 –0.26 –0.87 0.70 3.05 0.77 –0.43 –0.31 0.70

Scale mean value 2.53 0.85 –0.04 –0.84 3.03 0.70 –0.59 –0.03
Control
compe-
tence for
physical
load

CC6 2.75 0.86 –0.23 –0.60 0.67 0.84 2.82 0.79 –0.31 –0.31 0.61 0.80

CC4 2.60 0.94 –0.19 –0.83 0.60 2.38 0.91 0.12 –0.80 0.63

CC5 2.64 0.91 –0.11 –0.79 0.60 2.64 0.96 –0.14 –0.92 0.52

CC3 2.49 0.94 0.01 –0.88 0.61 2.38 0.93 0.18 –0.82 0.52

CC1 2.83 0.85 –0.34 –0.50 0.60 2.91 0.79 –0.39 –0.22 0.51

CC2 2.79 0.92 –0.27 –0.78 0.58 2.55 0.89 0.02 –0.74 0.54

Scale mean value 2.68 0.67 –0.12 –0.41 2.61 0.62 –0.10 –0.31
PA-
specific
self-
control

SC2 2.83 0.87 –0.26 –0.67 0.64 0.78 2.77 0.84 –0.16 –0.63 0.66 0.80

SC3 2.58 0.88 –0.01 –0.72 0.62 2.65 0.85 –0.09 –0.63 0.64

SC1 2.99 0.86 –0.52 –0.40 0.59 3.10 0.68 –0.34 –0.11 0.63

Scale mean value 2.80 0.72 –0.18 –0.57 2.84 0.67 –0.15 –0.37

MR = Mood regulation; CC = Control competence; SC = Self control; M = Mean; SD = Standard
Deviation; S = Skewness; K = kurtosis; rit = item-test correlation; α = Cronbachs Alpha

nal consistency for the four indicators
(Cronbachs α = 0.75).

The FFB-Mot (Physical Fitness Ques-
tionnaire) was used tomeasure themotor
function (Bös et al. 2002). In study A,
the short version (12 items) was used,
while the long version (20 items) was
used for study B. Each of the items can
be primarily allocated to one motor skill.
In the long version, the creation of total
scores provides reliable and valid indica-
tors for status diagnostics in the areas of
endurance, strength, coordination, and
flexibility (Bös et al. 2002). These total
scores were only created if all five items
for a motor ability were answered. As
only between 3.8 % (flexibility) and 2.6 %
(strength) of respondents did not answer
all items, there was only a small number
of missing values. By contrast, the short
version is designed primarily to deter-
mine an overall score for motor fitness.
In study A, however, there were already
good internal consistencies for the mo-
tor abilities for the three respective items
(endurance: α = 0.75; strength: α = 0.83;
flexibility: α = 0.74; coordination: α =
0.74). Total scores were thus also created
if all three items were answered.

Statistical data analysis
In study A, the following strategies were
used for dealing with missing values (cf.
Huber and Sudeck 2014). People who
provided less than 75% of the informa-
tion requested were excluded from the
data analyses in order to minimize pos-
sible distortions in subsequent statistical
methods for substituting missing values
(cf. Wirtz 2004). This meant that 29 per-
sons (2.7 %) were excluded. For the re-
maining persons, 97% of the informa-
tion was available. The values missing
here were substituted based on a maxi-
mum-likelihood estimation (expectation
maximum, EM). For the items of PA-re-
lated health competence, the percentage
of missing values was between 0.2 % and
1.1%, with a total 0.6 % of the informa-
tion for the items in this area substituted.

In study B, the following prepara-
torydataprocessing stepswerenecessary.
Eleven of the 1374 persons had to be ex-
cluded for not completing the question-
naire fully (eight persons did not com-
plete the PA-related health competence
section at all; an additional three persons
completed fewer than ten of the items).
Otherwise the percentage of missing val-

ues for the items of PA-related health
competence was low: seven persons did
not respond to two items and 46 persons
did not respond to one item. In addi-
tion, persons with extreme response ten-
dencies and/or with an increased prob-
ability of “quickly clicking through” as
part of the online questionnaire were ex-
cluded. To do this, persons were identi-
fied who ticked just one possible answer
(four throughout: n = 17; three through-
out: n=14) orwhoonly used the extreme
answers 1 or 4 when responding (n = 1).
The data analyses for study B were thus
carried out with 1331 persons. The re-
maining lowpercentageofmissingvalues
(0.3 % of the data points) was substituted
in later evaluationsusingmodels (Full in-
formation maximum likelihood [FIML]
procedure in Mplus).

The exploratory factor analyses were
carried out based on study A using prin-
cipal axis analyses. The purpose of these
analyses was to explain the empirical
relationship pattern of the 15 manifest
indicators using hypothetical parame-
ters. As substantial interrelationships
were assumed between the sub-compe-
tencies of PA-related health competence,
an oblique rotation method (Promax)
was used.

The confirmatory analyses based on
study A and study B were carried out
using the program Mplus 5.21 based on
amaximum-likelihood (ML) estimation.
The evaluationof the globalmodel fitwas
basedontheguidelinevaluesproposedby
Schermelleh-Engel et al. (2003). For the
convergent validity of the factors, con-
struct validityH and the average variance
extracted (AVE) were calculated. The
discriminant validity was assessed using
the Fornell-Larcker criterion, where the
AVE of a factor should be greater than
the square of the correlation with other
factors in the model. To analyze the in-
dicator reliabilities, the squared multiple
correlations (SMC) were used (Bühner
2011).

In addition, for the final set of man-
ifest indicators, descriptive parameters
andmeasures of the reliability of the sub-
competencieswere determined bymeans
of part-whole correlations as well as in-
ternal consistencies (Cronbachs α).
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Fig. 29 Results of the
confirmatory factor anal-
yses for the finalmodels
in study A (left;N=1028)
and study B (right;N=
1331). (Measurement error
variables are not shown
explicitly)

Results

Exploratory factor analyses
The principal axis analysis based on
study A showed for the first 15 items
used that two (MAP tests) or three factors
(eigenvalue criterion, scree plot) couldbe
extracted. For content-related reasons,
the three-factor solution was preferred
(explained variation: 60.9 %), as it was
considerably nearer to the differentiation
of factors derived theoretically.

The two items for critical reflective de-
cision making did not result in their own
independent factor. They also displayed
few clear allocations to one of the three
factors. In particular, one item showed
low communality (h2 = .26). As a re-
sult, the two items for critical reflective
decision making were excluded for the
following steps.

For a subsequent principal axis anal-
ysis with 13 items, as expected three fac-

tors had eigenvalues greater than 1, and
the screen test also supported an extrac-
tion of three factors (explained varia-
tion: 64.9 %). The final pattern matrix
(. Tab.3)displayedarelativelyclear load-
ing structure that did not show any no-
table external loading (λ < 0.20 in each
case). The commonalities of the individ-
ual items were medium to high (Bühner
2011), and thus the information available
did not indicate a need for any further
reduction of the item set.

Descriptive statistics and internal
consistency
InbothstudyAandstudyB, theresponses
selected to answer the items tended to
be in the mid-range of values (. Tab. 4).
Only the items onPA-relatedmood regu-
lation were rated as somewhatmore pos-
itive by the university sports participants
in study B.The spread of the response be-
havior approached normal distribution

to the extent that the parameters for the
skewness and excess did not indicate any
irregularities in the distribution (Miles
and Shevlin 2001). The reliability mea-
sures were positive on the whole.

Confirmatory factor analyses
To further test the factor validity, confir-
matory factor analyses were performed
for study A and study B.

Global model fit. To assess the global
model fit for the factor structure, two
model variants were calculated in each
case, as in the first model, a modification
index indicated a substantial measure-
ment error covariance in the area of con-
trol competence for physical load in both
studies (M.I.study A = 22.2; M.I.study B =
54.6). This second model variant was se-
lected for the further considerations, as
it was a plausible covariance in terms of
content. It indicated a common variance
that could not be explained by the latent

82 Sportwissenschaft 2 · 2016



Fig. 38 Structural equationmodeling to test the validation assumptions (a) in studyA (N=1028)
and (b) in study B (N=1331) based on the features “habitual sport activities” (study A:manifest total
index; study B: four indicators: S1–S4) and “motor function” (three indicators: E = total score for en-
durance; S = total score for strength; C = total score for coordination); Notes: significant covariances
between the dependent variables (competence facets, age, gender)were permitted; formore clar-
ity, they are not shown in the diagram, andneither are themeasurementmodels for the competence
facets;measurement error variables are only shown if covariances between twomeasurement error
variableswere included in themodel; * =p<0.05

factor of control competence. For exam-
ple, the itemsCC3 andCC5both relate to
aspects of choosing anexercise and struc-
turing activity for muscle training and/or
muscle activation (cf. also . Tab. 3).

In the overall assessment of the global
fit index for the respective final models,
an acceptable pattern of findings was ar-
rived at (study A: χ2 = 224.2; χ2/df =
3.68; p < 0.0005; Comparate Fit Index
(CFI) = 0.973; Root Mean Square Er-
ror of Approximation (RMSEA) = 0.054;
Standardized Root Mean Square Resid-
ual (SRMR) = 0.028; study B: χ2 = 361.2;
χ2/df = 5.92; p < 0.0005; CFI = 0.957;
RMSEA = 0.061; SRMR = 0.038).

Convergent and discriminant validity.
For all three factors, both study A (CC:
H=0.83;MR:H=0.89; SC:H=0.78) and
study B (CC:H = 0.79; MR:H = 0.88; SC:
H = 0.80) displayed good to very good
factor reliabilities, for which values of H
> 0.60 are recommended. While the av-
erage variance extracted was good (AVE
≥ 0.50) for self-control (study A: AVE =
0.54; study B:AVE= 0.57) andmood reg-
ulation (study A: AVE = 0.67; study B:
AVE = 0.65), this parameter was below
the threshold value for control compe-
tence for physical load (study A: AVE =
0.46; study B: AVE = 0.40). The conver-
gent validity for self-control and mood
regulation was thus classified as good,

while there were mixed findings for con-
trol competence for the two criteria H
and AVE.

For the discriminant validity, there
were likewise no limitations for the fac-
tors self-control and mood regulation.
These two latent factors had the low-
est correlations in both studies (. Fig. 2;
study A: r = 0.54; study B: r = 0.42). By
contrast, in study A the Fornell–Larcker
criterion was breached for control com-
petence for physical load. The AVE was
lower than the squared factor correlation
between control competence and self-
control (AVE = 0.46 < (0.76)2 = 0.58;
. Fig. 2). However, this limitation in the
discriminant validity was not confirmed
by studyB,where factor correlationswere
lower on the whole. Despite a low AVE
for control competence, it was higher
than the respective squared factor corre-
lations.

Indicator reliabilities. In both studies,
the factor loadings were statistically sig-
nificant for all indicators of the three fac-
tors (p<0.05) and canbe rated as satisfac-
tory to good for the most part (. Fig. 2).
In terms of the SMC, however, study B
showed irregularities in the area of con-
trol competence for physical load: The
two indicators CC3 and CC5, the mea-
surement error variance for which was
included in the model, fell short of the
recommended value (SMC = 0.28 ≤ 0.40
in each case). This lower indicator reli-
ability must be discussed accordingly in
connectionwith the other parameters for
local model fit for the factor of control
competence for physical load.

Further construct validation

Two assumptions were central for the
further construct validation. Firstly, it
was assumed that the three facets of
PA-related health competence in terms
of behavior determinants can make an
independent contribution to explaining
the variation in the extent of habitual
sport activity. The second assumption
relates particularly to the conceptual
background of control competence. Be-
cause control competence for physical
load is geared to the requirement of
being able to gear sport activities to
health effects, higher control compe-
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tence for physical load should be linked
to a higher level of physical fitness. This
association should go beyond the empir-
ically proven interrelationship that the
quantitative extent of sport activity has
a positive influence on physical fitness.
Therefore, it is important to test the em-
pirical expectation that there is a (direct)
association between control competence
for physical load andmotor function that
goes beyond the interrelationship be-
tween the quantitative extent of habitual
sport activity and motor function.

In order to test these two assumptions
simultaneously, the measurement model
of confirmatory factor analysis was ex-
tended to a structural model that made it
possible to test the assumptions in con-
nection with the habitual sport activities
andmotor function (cf. . Fig. 3). Theha-
bitual sport activities were either supple-
mented as a manifest indicator (study A:
volume of habitual sport activity, BSA-F)
or as a latent construct (study B: based on
the four indicators of the Baecke sport
score). Motor function was taken into
account as a latent factor in each case,
based on the total scores for motor abili-
ties (study A: three items per total score;
study B: five items per total score).3 Due
to the knownage- and gender-dependent
distribution of the FFB-Mot (Bös et al.
2002), the two features age and gender
were included as covariants for the in-
terrelationships with motor function.

3 Two plausiblemodificationswere needed for
the measurement model for motor function:
Firstly, in studyB inparticular, therewasa clearly
insufficient factor loading for motor function
for flexibility (λ = 0.36; SMC = 0.13). This
was understandable considering customary
dimension approaches to motor skills, which
seeflexibilityasdeterminedprimarilybypassive
structures of the musculoskeletal system and
delimit this from the energy and information-
processing motor abilities (e. g., Bös et al.
2002). Secondly, the modification index for
the covariance of the measurement errors of
the total scores for strength and coordination
in study B (M.I. = 53.72) indicated that the two
indicators still had a common variance thatwas
not representedby the latentconstructofmotor
function. For comparability of the evaluations,
flexibilitywas excluded for both studies and the
covariance between themeasurement errors of
the total scores for strength and coordination
wasallowed(cf..Fig. 3).

The structural equation model was
calculated using the software Mplus
5.21 based on an ML estimation. An
acceptable model fit was seen as the
prerequisite for interpreting the local
path coefficients with a view to the val-
idation assumptions. The significance
level for testing the path coefficients
was set at α = 0.05. The problem of
missing values in study B at the level of
the manifest indicators (habitual sport
activity) and total scores (motor abilities)
described in the methodology was coun-
tered with a model-based substitution
method (FIML procedure in Mplus).
In the final analyses, 1.3 % of the data
points were thus substituted in study B.

The findings for the global model fit
showed acceptable model fits on the
whole. It is true that the χ2 test showed
a significant deviation between the the-
oretical and empirical covariance matrix
(study A: χ2 (139) = 458.74; p < 0.001;
study B: χ2 (194) = 815.32; p < 0.001)
and marginal ratios between the χ2 test-
ing parameters and degrees of freedom
in both studies (study A: χ2/df = 3.30;
study B: χ2/df = 4.20). However, the
other parameters indicated acceptable
to good model fits overall (study A:
CFI = 0.962; RMSEA = 0.047 [95 % CI:
0.043–0.052]; SRMR = 0.039; study B:
CFI = 0.942; RMSEA = 0.049 [95 % CI:
0.046–0.053]; SRMR = 0.040).

The path coefficients between the sub-
facets of PA-related health competence
and habitual sport activities were statis-
tically significant in both studies with
one exception (p < 0.05; . Fig. 3). In
studyA, thepathcoefficientbetweencon-
trol competence for physical load and
habitual sport activities missed the sta-
tistical significance level. By contrast,
as expected, the strongest interrelation-
ship in each case was for self-control. In
addition, there were small tomedium in-
terrelationships for control competence
for physical load (study B) and PA-spe-
cific mood regulation (studies A and B),
andthusthethreecompetencefacetswere
able to provide an explained variation for
sport activities of R2 = 18.7 % (study A)
and R2 = 53.7 % (study B).

Furthermore, as expected, there was
evidenceofassociationswithmotor func-
tion. However, a strong interrelationship

between the habitual sport activities and
motor function in study B (β = 0.60; p
< 0.05) was countered by a considerably
smaller path coefficient in study A (β =
0.07; p < 0.05). In both studies, small to
medium interrelationships were deter-
mined between control competence for
physical load on the one hand andmotor
function on the other (study A: β = 0.28;
p < 0.05; study B: β = 0.19; p < 0.05).
The model explained 26.7 % (study A)
and 45.9 % (study B) of the variation of
motor function.

Discussion

The objective of developing the model
of PA-related health competence was to
incorporate sport-scientific perspectives
on the special aspects of health-effective
PA into current health literacy research.
A competence-based perspective in the
area of health sports and exercise ther-
apy focuses on the demands that a person
makes on him/herself to integrate more
physical activities, e. g., exercise, in ev-
eryday life in a way that is effective for
health andwellbeing. From this perspec-
tive, sub-competencies were emphasized
that can be used to take task-specific re-
quirements into further consideration.
A competence-based perspective is con-
sidered to add value in this respect, as
task-specificorsport-typicalelementsare
often not represented adequately, e. g., in
health psychology models of health be-
havior (e. g., Fuchs 2003). For example,
there is often no distinction made be-
tween task self-efficacy beliefs and beliefs
that relate to carrying out regular health-
effective PA, although task self-efficacy is
significant for the adoption of regular PA
in particular (Higgins et al. 2013).

Control competence is geared to a core
idea of health literacy in terms of tasks,
namely the ability tomake decisionswith
a positive effect on health and wellbeing.
The fit properties of the two scales devel-
oped for controlling physical load and for
PA-specific mood regulation displayed
good internal consistencies. In addition,
it was possible to delimit these two facets
satisfactorily with respect to both each
other and to PA-specific self-control. In
the written interview at the beginning
of a medical rehabilitation program, it
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wasmore difficult to distinguish between
control competence for physical load and
PA-specific self-control (cf. . Fig. 2). In
this situation, it is possible that the extent
of less actual PA before the rehabilitation
due to health limitations with related less
well-defined competence features is par-
tially responsible for the relatively high
correlations between these features.

In addition, there were indications of
conceptual and methodological optimiza-
tions for control competence for physical
load. The findings on the convergent
validity and indicator reliability showed
that the indicators are still rather broad
and would possibly have to be narrowed
down in specific applications. Corre-
spondingly, the confirmatory factor anal-
ysis showed a common variation – not
explained by the latent factor – of two
indicators that relate to specific aspects of
choosing an exercise and structuring ac-
tivity for muscle training and/or muscle
activation. Conversely, the core of op-
erationalization for control competence
for physical load currently relates more
to structuring and controlling endurance
loads, as well as to noticing and control-
ling the load.

Despite the self-assessments recorded
here, control competence cannot be equated
with task self-efficacy beliefs either con-
ceptually or empirically. Control com-
petence is based on qualitative ways
of structuring one’s own behavior with
a functional gearing tohealth andwellbe-
ing. At the operationalization level, this
is generally reflected in the functional
basic structure of the items for control
competence with their relationship to
individual applied knowledge (“I know
how to do X in order to achieve Y”) and
estimates of competence with a func-
tional relationship to the health-effective,
risk-minimizing, or mood-improving
structuring of physical activities (“I can
do X in order to . . . ”). This results
in a substantial difference compared
with customary operationalizations for
task self-efficacy. More specifically, this
difference is that, in principle, self-as-
sessments for control competence could
be translated into performance-based
testing methods with objectifiable crite-
ria for good and bad solutions to tasks.
For example, the quality of avoiding ex-

cess physical load or insufficient physical
load, as well as the quality of noticing
one’s own body signals to regulate the
load could, in principle, be measured
objectively. Furthermore, the subjec-
tive assessments of the correct selection
of exercises or effective structuring of
exercise could be validated using per-
formance-based tests based on expert
knowledge. In this way, the items go
beyond the subjective beliefs concerning
the manageability of movement-related
requirements or the confidence in one’s
own abilities to achieve quantitative ex-
ercise recommendations. However, this
argumentation should be qualified by
emphasizing that this applies more to
control competence for physical load
than to PA-specific mood regulation,
which always retains an element that
cannot be fully objectified.

The empirical studies provide ini-
tial indications to support this conceptual
understanding of control competence and
the corresponding operationalizations.
For example, as part of construct vali-
dation the expected association between
motor function and control competence
for physical load was confirmed in both
studies to an extent that goes beyond
the positive effects of behavior quantity.
Based on the cross-sectional data, it
can thus be cautiously interpreted that
high control competence is associated
with positive effects of PA on certain
health indicators. Within the framework
of PA-related health competence, it is
therefore not just about a volume of PA
that is as high as possible or that ex-
ceeds the minimum recommendations.
Instead, control competence also incor-
porates reflecting on the content and
(individual) dosage of PA. Nevertheless,
to date, only cross-sectional findings
are available, making it impossible to
clarify interdependencies definitively.
The question regarding the extent to
which an association exists between
competence assessment for PA-specific
mood regulation and selected indicators
of psychological health must also be
examined.

Self-assessment is a common ap-
proach used to record health literacy
and has already yielded promising find-
ings in this domain-specific study. As

far as control competence is concerned,
however, the questions that still need to
be answered in the future are the extent
to which control competence is actually
based on health-relevant knowledge and
the extent to which it is expressed in
competent behavior that can be observed
objectively.

With self-regulation competence, the
model of PA-related health competence
formulates a relatively complex construct
that, in its entirety, promotes the regular-
ity of health-effective PA. The results of
construct validation using the structural
equation models accordingly affirm that
PA-specific self-control has the strongest
association with habitual sport activity.
The three-item scale, which was devel-
oped as a close adaptation of a scale for
health literacy with a psychological focus
(Lenartz 2012), shows good convergent
and divergent validity characteristics in
addition to a strong association with ha-
bitual sport activities. It therefore consti-
tutesatest-efficientalternativeforrecord-
ing volitional prerequisites in terms of
implementing intentions for PA. In ad-
dition, furthercompetence-orientedpos-
sibilities for recording data would be de-
sirable for the domain of self-regulation
that address, for example, motivational
competence facets in a domain-specific
manner (Rheinberg and Engeser 2007).

Further associations with habitual
sport activities were demonstrated for
competence assessment for PA-specific
mood regulation. This competence
assessment can therefore also be of
significance for motivational and/or vo-
litional processes. For example, it can
promote affective outcome expectancies
(e. g., Fuchs 1997) or facilitate overcom-
ing emotional barriers for carrying out
regular PA or exercise (e. g., Krämer and
Fuchs 2010).

By contrast, thereweremixedfindings
for control competence for physical load
in relation to the association with habit-
ual sport activities. While a connection
was established for the university sports
participants, this was not the case for
the persons starting a medical rehabili-
tation program. In view of the changes
in exercise behavior in some cases due
to health problems in advance of reha-
bilitation, it is not possible to clarify here
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whether this pattern of findings consti-
tutes a generalizable content finding for
the domain of rehabilitation or whether
it is a consequence of the specific timing
of the interview. In addition, the cross-
sectional designof both studiesmust also
be taken into account for these interpre-
tations to ensure that empirical support
for the function of the sub-competen-
cies that promotes positive behavior is
limited. Equally, the reverse situation
must also be considered, i. e., that habit-
ual physical activities can have a positive
effect on competence assessment.

It has not yet been possible to achieve
satisfactoryoperationalizationfor thedo-
mainof critical reflective decisionmaking.
Futurestudiesmust furtherspecify there-
lationship between this domain of health
literacy, which was included based on
Nutbeam (2000), and the facets of move-
ment competence, control competence,
and self-regulation competence. The low
levelofempirical selectivity ispartlyplau-
sible, as control competencemust be seen
as a prerequisite for a critical reflective
handling of recommendations for PA be-
havior. Nevertheless, in view of the low
selectivity, it was decided not to extend
the breadth of the content of the facets
of control competence.

Thisworkdid not discuss themethod-
ological possibilities of recording move-
ment competence. Self-assessment can
presumably be used here within more
narrowly defined limits. Instead, there
are indications in some current empir-
ical approaches to recording aspects of
physical literacy (e. g., in the summary
of Giblin et al. 2014). These testing
methods encompass the motor perfor-
mance level, but the target group has thus
far focused on children (e. g., Hermann
et al. 2015). In view of the descriptions
of movement competence provided here,
some measurement approaches could be
relevant to the context of rehabilitation.
For example, external assessment of self-
confident management of exercise tasks
(e. g., PLAY, Canadian Sport Institutes
2013) or the fulfillment of minimum re-
quirements for sport participation (e. g.,
MOBAQ, Kurz et al. 2008), which can
be restricted by physical or psychologi-
cal limitations, could be feasible. For the
applications of prevention and rehabil-

itation for adults, future studies would
have to clarify which aspects of move-
mentcompetencetoprovideaccesstoand
what form of operationalization should
be used.

Conclusion

The model of PA-related health compe-
tence provides a basis for explicating the
interdisciplinary task of assisting people
in initiating andmaintaining a physically
active lifestyle. The focus is on personal
competencies that favor the integrationof
PA into everyday life with positive effects
on health and wellbeing. As explained at
the outset, this focus is related to impor-
tant objectives in exercise therapy and
health sports concepts. In this respect,
the questionnaire developed specifically
to record control competencies broadens
the possibilities for encouraging compe-
tence-based research in the field of indi-
vidual-based health promotion and pre-
vention, aswell as for rehabilitationbased
on validated methods. In addition to the
possibilities of reliable, valid, and test-
efficient status diagnostics, which can be
assessed positively in adults on the basis
of these studies, the questionnaire may
alsobeused toevaluate efforts topromote
health competence by means of exercise
therapy or health sports offers (Pfeifer
et al. 2013). Future research should also
focus on answering the question regard-
ing the extent towhich thispersonal com-
petence comes to bear under different so-
cial, structural, andeconomicconditions;
as such conditions canpromote or hinder
PAhabits. This also includes the question
of the role played by PA-related health
competence for health-competent inte-
gration of PA into everyday life when an
individual’s circumstances change (e. g.,
new job, change in family circumstances,
health limitations). This would close the
research gap seen to exist in a failure to
link health literacy research geared to in-
dividuals and research geared to social
structural factors (Abel et al. 2011).
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