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ABSTRACT
Purpose: To explore the underlying dimensions of the Barriers and Motivators Questionnaire that is used
to assess barriers to and motivators of physical activity experienced by recipients of solid organ trans-
plantation and thereby improve the application in research and clinical settings.
Method: A cross-sectional study was performed in recipients of solid organ transplantation (n¼ 591;
median (IQR) age¼ 59 (49; 66); 56% male). The multidimensional structure of the questionnaire was ana-
lyzed by exploratory principal component analysis. Cronbach’s a was calculated to determine internal con-
sistency of the entire questionnaire and individual components.
Results: The barriers scale had a Cronbach’s a of 0.86 and was subdivided into four components; a of the
corresponding subscales varied between 0.80 and 0.66. The motivator scale had an a of 0.91 and was sub-
divided into four components with an a between 0.88 to 0.70. Nine of the original barrier items and two
motivator items were not included in the component structure.
Conclusion: A four-dimensional structure for both the barriers and motivators scale of the questionnaire
is supported. The use of the indicated subscales increases the usability in research and clinical settings
compared to the overall scores and provide opportunities to identify modifiable constructs to be targeted
in interventions.

� IMPLICATIONS FOR REHABILITATION
� Organ transplant recipients are less active than the general population despite established health

benefits of physical activity.
� A multidimensional structure is shown in the Barriers and Motivators Questionnaire, the use of the

identified subscales increases applicability in research and clinical settings.
� The use of the questionnaire with its component structure in the clinical practice of a rehabilitation

physician could result in a faster assessment of problem areas in daily practice and result in a higher
degree of clarity as opposed to the use of the individual items of the questionnaire.
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Introduction

Recipients of solid organ transplantation have a less-active lifestyle
and are more sedentary than the general population.[1–8] This
lifestyle exists despite evidence that sufficient physical activity
results in a reduced risk of co-morbidities and an increased sur-
vival rate in the general population and in recipients of solid
organ transplantation.[7,9–11] Insight into barriers to and motiva-
tors of physical activity in recipients of solid organ transplantation
can provide guidance for intervention development aimed at
increasing physical activity levels and reduce sedentary behavior
within this growing population.

Currently, there is no gold standard to assess barriers to and
motivators of physical activity. However, in clinical practice the
Barriers and Motivators Questionnaire is an instrument that is

used for the assessment of experienced barriers to and motivators
of physical activity.[12] In this questionnaire, recipients endorse
whether they experience the specified barrier or motivator and
indicate the perceived intensity. Cronbach’s a indicates high-
internal consistency for barriers (a¼ 0.88) and motivators
(a¼ 0.90).[12] No other psychometric properties have been
described. The questionnaire results in sum scores, which are one-
dimensional and, as such, do not indicate the possible presence
of specific constructs, i.e., physical or psychological barriers. The
lack of the specification of constructs restricts the usability of the
questionnaire in cohort studies as well as prediction models of
physical activity. Furthermore, the existence of specific constructs
could increase clinical applicability. The aim of this study is to
identify potential underlying dimensions in the Barriers and
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Motivators Questionnaire in recipients of solid organ transplant-
ation in order to facilitate a more extensive application of the
instrument in research and in clinical settings.

Materials and methods

Study design, setting and participants

The Barriers and Motivators Questionnaire was included in a more
comprehensive cross-sectional study that took place between
June and August 2014 including all recipients of solid organ trans-
plantation (kidney, liver, lung or heart) from the University
Medical Center Groningen, the Netherlands. Recipients must have
received a transplant between 2002 and 2012, were of age 18 or
older at the time of transplantation and capable of filling out a
questionnaire in the Dutch language. Recipients currently on the
waiting list for re-transplantation or who had been re-transplanted
after 2012 were excluded. The invitation to participate was send
by mail; the questionnaire could be completed digitally, however,
a paper version could also be sent upon request. A reminder was
sent to non-responders after two weeks. The Institutional Review
Board provided approval for conducting the study (METc 2013/
410), and all participants provided informed consent. Data were
coded and processed anonymously.

Measurements

Participant characteristics regarding gender, marital status, educa-
tion level (low, lower vocational and primary; medium, intermedi-
ate vocational and secondary; high, high vocational and
university), date of transplantation and co-morbidities were col-
lected by a self-report questionnaire. Co-morbidities were classi-
fied according to the Charlson Comorbidity Index (CCI): a different
weight is assigned to specific conditions and weights are subse-
quently summed to get a total CCI.[13]

The barriers and motivators questionnaire
The Barriers and Motivators Questionnaire was originally devel-
oped (Boston, MA) in order to obtain insight into the most-salient
barriers to and motivators of physical activity in hemodialysis
patients [12] and was previously used in kidney transplant recipi-
ents.[14] The items were derived from literature on barriers to and
motivators of physical activity in several populations and from
feedback of patients, an exercise physiologist, director of nursing,
a social worker, and psychologists. Expert feedback indicated that
the types of barriers and motivators indicated were appropriate
and comprehensive. The questionnaire contains 32 items on bar-
riers and 23 items on motivators. Participants were asked to indi-
cate to which extent they experienced the stated item as a barrier
or motivator to being physically active or to exercise. Thereby
they selected one out of four answer options for each item (“not
at all”¼0, “slightly”¼1, “moderately”¼2, or “very much”¼3). A sum
score for frequency was separately calculated for barriers and
motivators by summing all items endorsed as at least “slightly”.
A second sum score was calculated for barrier intensity and motiv-
ator intensity by summing the corresponding increasing numbers
for the weight of the barriers and motivators that were endorsed.
A higher-intensity score indicated a stronger experienced
influence.

In this study, one item of the original questionnaire was
removed following expert review, i.e. “My kidney disease is a bar-
rier to being physically active”, as it was considered unsuitable for
recipients of solid organ transplantation. The remaining items
were judged as being applicable to the current population and

being comprehensive by an expert panel existing of physical
therapists, human movement scientists, specialized nurses and a
rehabilitation physician. The questionnaire items are presented in
the results section (Tables 1 and 2). All items were forward trans-
lated into Dutch by a healthcare professional familiar with the ter-
minology in the research area. Conceptual translation was
emphasized rather than literal translation. After expert review
(physical therapists, human movement scientists, and rehabilita-
tion physician) the questionnaire was translated back to English
by a native speaker after which final modifications were made.
Pilot testing of the questionnaire did not yield further point of
improvement.

Data analyses

Data were analyzed using the IBM statistical software package
SPSS (version 23, IBM SPSS Inc., Chicago, IL) and the statistical pro-
gramming language R (version 3.2.0). Only participants with com-
plete data on the Barriers and Motivators Questionnaire were
included in the analyses. Descriptive statistics were used to report
participant characteristics. To re-evaluate the internal consistency
of the questionnaire in the current sample, the Cronbach’s a was
calculated for the overall barrier and motivator scales. Cronbach’s
a measures the degree of consistency according to the two-way
intra class correlation coefficient.[15] Additional analyses were per-
formed to investigate possible improvement of overall Cronbach’s
a if individual items were deleted.

To explore the underlying component structure, an explorative
principal component analysis was performed and subsequently
followed by an oblique rotation according to the direct oblimin
criterion to facilitate the interpretation of the components.
Confidence intervals (CI) of the component loadings were deter-
mined by bootstrapping in order to distinguish loadings that are
significantly different from zero from those who are not. The num-
ber of unrotated components to be retained was determined
according to the minimum generalized cross-validation criter-
ion.[16] Generalized cross-validation is a model validation tech-
nique that indicates the optimal number of components to be
retained in order to account for most of the data variability. Eigen
values and corresponding cumulative variances explained by the
retained components were calculated. Items with a significant
loading greater than 0.3 in absolute value were classified as
belonging to a component, a procedure resulting in subscales.
The consistency of the implied subscales was determined by
Cronbach’s a, and its 95% CI. Cronbach’s a coefficients< (0).50
were interpreted as “unacceptable”; 0.50 to 0.60 as “poor”; 0.60 to
0.70 as “questionable”; 0.70 to 0.80 as “acceptable”; and > 0.80 as
“good”.[17]

Additionally, a series of regression analyses (ANCOVA) were
conducted to determine statistically significant differences
between the organ transplantation groups on each of the barrier
and motivator components while controlling for age and gender
of the recipient.

Results

Participants

A total of 656 persons participated in this cross-sectional study,
which represents a response rate of 46% of all invited transplant
recipients. The entire group of participants comprised 194 recipi-
ents of a renal transplantation from a living donor, 184 recipients
of a renal transplantation from a deceased donor, 146 recipients
of a liver transplantation, 102 recipients of a lung transplantation,
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and 30 recipients of a heart transplantation. From the 656 partici-
pants, 591 (90%) completed the Barriers and Motivators
Questionnaire. The characteristics of these 591 participants are
presented in Table 3. The median (IQR) barrier frequency score
and barrier intensity score were 7 (4; 11) and 9 (5; 15), respect-
ively. The median (IQR) motivator frequency score and motivator
intensity score were 16 (13; 19) and 31 (22; 39), respectively.

Barriers and motivators questionnaire

Internal consistency, as measured by Cronbach’s a of the barrier
scale and the motivator scale were .86 and .91, respectively. These
levels of internal consistency did not notably increase if any of
the items were deleted. For both the barrier and the motivator
items the inter-item correlations within the component systemat-
ically tend to be higher compared to those belonging to different
components (Appendix Tables 1 and 2).

Component structure barriers

An exploratory principal component analysis was performed on
the 31 barrier items. The generalized cross-validation criterion
indicated the optimal number of components to account for most

of the data variability at four barrier components. The combin-
ation of these four components explained 28.9% of the variance.
The components’ loadings after rotation (95% CI), Eigen values,
cumulative variance, and the a (95% CI) per component are
shown in Table 1.

The items loading significantly on the individual components
suggested the following subscales: (1) Fear of negative effects;
(2) Physical limitations; (3) Low expectations and self-confidence;
and (4) Lack of motivation or time. Nine of the 31 barrier items
did not load significantly on any of the four subscales and were
excluded from the component structure.

The analyses of internal consistency of the four suggested bar-
rier subscales showed that three subscales had an acceptable con-
sistency (a¼ 0.70–0.80). One subscale (lack of motivation or time)
exhibited questionable consistency (a¼ 0.66).

Component structure motivators

A second exploratory principal component analysis was performed
on the 23 motivator items. The generalized cross-validation criter-
ion analysis indicated the optimal number of components at four
motivator components. These four motivator components
explained 43.3% of the variance. Component loadings after

Table 1. Component loadings (95% CI) and Eigen values of the explorative maximum likelihood component analysis of barriers (n¼ 591).

Component
1. Fear of

negative effects
2. Physical
limitations

3. Low expectations
and self-confidence

4. Lack of
motivation or time

Fear of falling 0.84 (0.75; 0.89)
Fear of injury 0.82 (0.71; 0.88)
Anxiety 0.65 (0.49; 0.78)
Poor sidewalks 0.53 (0.38; 0.66)
Fear of increased pain 0.43 (0.26; 0.57)
Fear of crime during outdoor exercise 0.32 (0.17; 0.49)

Being to fatigued 0.82 (0.71; 0.89)
Unpleasant sensations associated with exercise 0.71 (0.58; 0.81)
Shortness of breath 0.61 (0.47; 0.72)
Not wanting to become more fatigued 0.58 (0.45; 0.68)
Co-morbid health problems 0.49 (0.35; 0.60)

Lack of encouragement to exercise 0.61 (0.25; 0.77)
Lack of support from family or friends 0.61 (0.23; 0.85)
Low expectations by family or friends 0.55 (0.23; 0.75)
Low expectations by health care providers 0.44 (0.12; 0.67)
Low expectations by self to exercise 0.38 (0.10; 0.60)
Self-conscious about appearance while exercising 0.32 (0.06; 0.50)

Preferring to spend time doing other things 0.71 (0.50; 0.81)
Lack of interest 0.57 (0.33; 0.70)
Lack of motivation 0.49 (0.29; 0.63)
Lack of time 0.46 (0.27; 0.62)
Physically demanding job 0.41 (0.23; 0.57)

Items loading �0.30
Doctor’s advice not to exercise
Concern that exercise will make to thirsty
Fear of making health worse
Financial resources
Lack of knowledge of the benefits of exercise
Depression
Lack of access to exercise facilities
No place to sit down while exercising outside

Bad weather
Eigen values 6.48 2.33 1.76 1.51

95% CI 5.86; 7.16 2.16; 2.66 1.68; 2.02 1.47; 1.74
Cumulative variance (%) 9.5 17.4 23.4 28.9
a 0.80 0.80 0.70 0.66

95% CI 0.78; 0.83 0.78; 0.83 0.66; 0.74 0.61; 0.70

CI: confidence interval. Eigen values and 95% CI of unrotated components.
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rotation (95% CI), Eigen values for each component, the cumula-
tive variance, and the a (95% CI) per component are shown in
Table 2.

The items loading significantly on the individual components
suggested the following subscales: (1) Health and Physical out-
comes; (2) External influences; (3) Groups activities and financial
resources; and (4) Psychological outcomes. Two of the

23 motivator items did not load significantly on any of the sub-
scales and were not included in the component structure.

The analyses of the internal consistency of the four suggested
motivator subscales showed that two subscales (“health and phys-
ical outcomes”, and “external influences”) had good consistency
(a¼>0.80). The other two subscales (“group activities and finan-
cial resources’, and “psychological outcomes”) had an acceptable
consistency (a¼ 0.70–0.80).

Differences between organ transplantation groups

After correction for age and gender, additional analysis on differ-
ences in barrier and motivator scores between the organ trans-
plantation groups revealed some minor differences on all of the
barrier components and two out of the four motivator compo-
nents (Table 4). As an example, contrast showed that kidney trans-
plant recipients of a deceased donor had significant higher scores
on “fear of negative effects” compared to kidney transplant recipi-
ents of a living donor, recipients of a liver transplantation and
recipients of lung transplantation. The overall between-subject
effect of transplant group was significant for the barrier “physical
limitations” but contrasts showed no significant mean differences
between groups.

Age and gender were significant covariates in the association
between organ type and “fear of negative effects” (p¼ 0.049 and
.030, respectively); female and older recipients tended to score
higher. Age and gender were also significant covariates in the
association with the motivator “group activities” (p¼ 0.045 and
0.013, respectively); female and younger recipients tended to
score higher. Age was a significant covariate in the association

Table 2. Component loadings (95% CI) and Eigen values of the explorative maximum likelihood component analysis of motivators (n ¼ 591).

Component
1. Health and

Physical outcomes
2. External
influences

3. Groups activities
and financial resources

4. Psychological
outcomes

Wanting increased health 0.88 (0.79; 0.92)
Wanting to feel better 0.78 (0.70; 0.84)
Wanting increased strength 0.73 (0.58; 0.78)
Feeling healthy 0.72 (0.45; 0.79)
Wanting increased energy 0.70 (0.58; 0.78)
Knowing the value of increased exercise 0.56 (0.39; 0.65)
Wanting enhanced physical mobility 0.54 (0.40; 0.66)
Enjoying how exercise feels 0.50 (0.17; 0.62)
Wanting to manage weight 0.49 (0.35; 0.57)
Having less pain 0.31 (0.15; 0.39)

High expectations from health care providers 0.76 (0.51; 0.85)
High expectations from family or friends 0.75 (0.40; 0.83)
Encouragement from health care providers 0.61 (0.39; 0.84)
Encouragement from family or friends 0.59 (0.40; 0.72)
Receiving information on how to exercise 0.43 (0.23; 0.63)

Attending exercise class 0.83 (0.05; 0.92)
Exercising with others 0.69 (0.18; 0.79)
Having financial resources 0.42 (0.05; 0.55)

Wanting decreased depression 0.61 (0.46; 0.80)
Wanting decreased anxiety 0.60 (0.44; 0.80)
Wanting to have decreased pain 0.48 (0.34; 0.59)

Items loading �0.30
Having a supportive exercise leader

Belief in one’s ability to be physically active
Eigenvalues 7.65 2.39 1.86 1.23

95% CI 7.07; 8.21 2.19; 2.67 1.68; 2.10 1.13; 1.39
Cumulative variance (%) 19.3 29.1 36.4 43.3
a 0.88 0.81 0.70 0.72

95% CI 0.87; 0.90 0.78; 0.83 0.65; 0.74 0.68; 0.76

CI: confidence interval. Eigen values and 95% CI of unrotated components.

Table 3. Participant characteristics (n ¼ 591).

Age, yrs (median, IQR) 59 (49; 66)
Male gender (n, %) 332 (56)

Marital status (n, %)
Living with partner 450 (77)
Living alone 138 (24)

Educational level (n, %)
Low 244 (41)
Medium 192 (33)
High 153 (26)

Transplanted organ (n, %)
Kidney, living donor 182 (31)
Kidney, deceased donor 160 (27)
Liver 130 (22)
Lung 93 (16)
Heart 26 (4)

Time since transplantation, months (median, IQR) 73 (47.5; 110.0)

Charlson Co-morbidity Index (n, %)
0 192 (33)
1–2 299 (51)
�3 99 (17)

IQR: Inter Quartile Range. The sum of percentages can be >100% due to
rounding.
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with “lack of motivation or time” (p¼ 0.013); younger recipients
tended to score higher.

Discussion

This study showed that the Barriers and Motivators Questionnaire
has a multidimensional structure in regard to recipients of solid
organ transplantation. A four-component structure was supported
for the barriers section, which explained 28.9% of the variance.
The internal consistency of the components ranged from accept-
able to questionable. The motivators’ section also demonstrated a
four-component structure, explaining 43.3% of the variance.
Internal consistency of the motivator components ranged from
good to acceptable.

The components derived from the barriers scale identified well
interpretable subscales of barriers. Items clustering within the
same component all related well to each other and cover a mean-
ingful construct to be measured. The first-three barrier compo-
nents exhibit acceptable internal consistency which indicates
reliable scales. The barrier component “lack of motivation or time”
had a “questionable” internal consistency. This is likely a reflection
of the component existing of two related but slightly different
constructs: lack of motivation (“preferring to spend time doing
other things”, “lack of interest”, “lack of motivation”) and lack of
time (“lack of time”, “physically demanding job”).

All four components derived from the motivator scale have an
acceptable internal consistency and represent reliable scales.
Three of the four components contain consistent questions within
the component and represent “health and physical outcomes”,
“external influences”, and “psychological outcomes”. One compo-
nent is composed of diverse questions regarding “group activity”
and “financial resources” and, therefore, must be interpreted with
caution when emerging from the questionnaire. When this com-
ponent is highly salient in a recipients assessment in clinical prac-
tice it is recommended to look into the specific motivator item
endorsed within this component to assess the main element
within the component.

From the original 31 barrier items, nine were determined as
not being part of the component structure due to either non-
significant or minimal loadings. From the original 21 motivator
items, two could not be included in the component structure. The
component structure, therefore, results in a less complete picture
because it does not encompass all possible barriers to and moti-
vators of physical activity. The items that were not included pos-
sibly belong to constructs that are insufficiently represented in
the other questions in the questionnaire and thereby do not form

a specific construct. However, these barrier items are indicated
only by a small proportion of participants and therefore appear to
be of restricted importance to the population under study. Out of
the nine barrier items that were not part of the component struc-
ture, seven are mentioned as a barrier by fewer than 20% of the
respondents, and fewer than 1% of those respondents indicated
these items as being a barrier “very much” (data not shown). The
remaining two barrier items (financial resources and bad weather)
are cited as being a barrier “very much” by fewer than 5% of the
respondents. The motivator item “belief in one’s ability to be
physically active”, that was not part of the component structure,
could reflect exercise self-efficacy which is a highly relevant item
in physical activity behavior [18–21]. This construct is not well rep-
resented in the Barriers and Motivator Questionnaire. As exercise
self-efficacy is an important construct in activity behavior
[18,22,23], it is recommended to assess this construct separately
with the appropriate tools.

The explained variance of the barrier component structure is
limited (28.9%) and plausibly related to not including several bar-
rier items in the component structure. The nine items that were
not included do not constitute a subscale due to low correlation
with other items in the questionnaire (<0.30, Appendix Table 1).
This indicates that these items are likely to measure isolated bar-
riers. In clinical application the questionnaire can be used with its
component structure only for general assessment of the most
common barriers or the four subscales can be complemented
with the individual questions that were not clustered within a
subscale to generate a full overview. The latter will result in an
indication of the constructs experienced by a recipient and an
indication of the most salient isolated barriers. The use of the
questionnaire can facilitate discussion of the subject in consult-
ation and guide possible referral to allied health care
professionals.

The overall scale values for the internal consistency in this cur-
rent study were comparable with earlier reported values (a¼ 0.86
versus. .88 for barriers, .91 versus. .90 for motivators) [12]. An over-
all scale a is used as a one-dimensional measure of the internal
consistency of the questionnaire. However, it is recommended to
calculate internal consistency for individual subscales if several
components exist within a questionnaire [24]. From the compo-
nent analysis, it is evident that both the barrier and the motivator
section can be divided into multiple subscales. The subdivision
into multiple subscales can provide additional insight into specific
domains of barriers or motivators for individual recipients as well
as for an entire group. This affords the possibility to look into one
specific domain and opportunities to eliminate barriers or to

Table 4. Mean differences between transplant groups on the barrier and motivator component scores.

Barrier 1:
fear of
negative
effects

Barrier 2:
physical
limitations

Barrier 3:
low expectations

and self-confidence

Barrier 4:
lack of

motivation
or time

Motivator 1:
health and
physical
outcomes

Motivator 2:
external
influences

Motivator 3:
group

activities

Motivator 4:
psychological
outcomes

Kidney-l versus Kidney-d –0.173 –0.070 –0.070 –0.048 NS 0.037 –0.063 NS
Kidney-l versus Liver 0.005 0.080 0.024 –0.012 –0.089 0.051
Kidney-l versus Lung 0.094 0.162 0.112 0.163 –0.597 –0.293
Kidney-l versus Heart 0.001 0.237 0.033 0.004 –0.353 –0.185
Kidney-d versus Liver 0.178 0.150 0.094 0.036 –0.127 0.113
Kidney-d versus Lung 0.267 0.232 0.182 0.211 –0.634 –0.231
Kidney-d versus Heart 0.174 0.307 0.103 0.053 –0.391 –0.122
Liver versus Lung 0.089 0.082 0.088 0.175 –0.509 –0.344
Liver versus Heart –0.004 0.157 0.009 0.016 –0.265 –0.235
Lung versus Heart –0.093 0.075 –0.079 –0.159 0.244 0.109

Values adjusted for gender and age. Values represented in bold are significant.
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facilitate motivators. The usability of the questionnaire in cohort
studies and prediction models for physical activity is thereby
increased, and clinical applicability is expanded. In the clinical
practice of a rehabilitation physician, the use of the questionnaire
with its component structure could result in a faster assessment
of problem areas in daily practice and result in a higher degree of
clarity. The results of the assessment can guide various topics
addressed in the consultation and provide input for possible refer-
ral of the recipient for further assessment or treatment by allied
health care professionals. For instance, when the assessment of a
recipient indicates that “fear of negative effects” is a highly salient
component, attention should be paid to improving knowledge on
the effects of physical activity and gaining experience on this.
Whether the rehabilitation physician will refer the recipient to a
physical therapist with a behavioral approach or a psychologist
will depend on the severity of complaints and the individual
recipient. Components endorsed as motivators can be used for
positive endorsement to potentially stimulate or preserve physical
activity behavior. On a group level, as an example, the “health
and physical outcomes” of being active could be emphasized to
motivate recipients with insufficient physical activity levels.

Previously, the use of the questionnaire in dialysis patients [12]
and in kidney transplant recipients [14] resulted in an indication
of the most salient barriers to and motivators for physical activity
in these populations. In both studies, the questionnaire was eval-
uated per item and not as components of items measuring the
same construct. However, in the study in kidney transplant recipi-
ents, a self-clustered group of health-related barriers was reported
containing items such as “shortness of breath” and “being too
fatigued” that are largely clustered under the component “physical
limitations” in the current study. In the same study, a group of
highly salient motivators are described together in a cluster of
“health-related facilitators” containing the items “feeling healthy”,
“wanting to feel better”, “wanting increased health”, “wanting
increased strength”, and “wanting enhanced physical mobility”.
These same items are clustered together in the motivator compo-
nent “health and physical outcomes” in the current study. The
lack of use of components in the study limits the overview of
transcending constructs of barriers and motivators that potentially
influence physical activity levels. The study in kidney transplant
recipients ascertained no significant differences between physical
activity groups, however, a consistent trend was found with the
more physically active group endorsing fewer barriers and more
motivators compared to the less active group. Addressing the
items together in components may potentially reveal stronger
associations with physical activity levels and should be considered
in future research.

Although one could hypothesize that different barriers and
motivators can be experienced in different groups of solid organ
transplant recipients, we analyzed the study population as a
whole to explore the underlying dimensions of the questionnaire.
Where the influence or contribution of a particular component on
physical activity and sedentary time may vary between different
groups we do not assume the component structure of the ques-
tionnaire itself to differ. The components structure reflects the
clustering of items that highly correlate to each other, presumably
because they are influenced by the same underlying construct,
this is not expected to be influenced by the type of organ
received. The additional analyses, looking into the differences
between barrier and motivator scores between organ transplant
groups, revealed some significant, but clinically small differences.
A trend was seen in which especially recipients of kidney trans-
plantation of a deceased donor tended to score higher on the
barrier components and lower on two of the motivator

components. However, given the relatively small differences indi-
cated between organ transplants groups the choice for a single
explorative component analysis seems legitimate. The compo-
nents seem to be generic for transplant recipients rather than
organ group specific.

A limitation of the present study is that the criterion validity
of the Barriers and Motivators Questionnaire has not been
determined. Due to the lack of a gold standard for measuring
experienced barriers to and motivators of physical activity in
the transplant or general population, this could not be con-
ducted. Likewise, the instruments content validity is not deter-
mined. Although the content validity is likely limited, as it does
not measure all facets of this complex picture (i.e., individual,
social, and environmental elements), several essential aspects
that can be addressed in rehabilitation are present. As the aim
of the current study was to explore the extension of the usabil-
ity of this particular instrument used in clinical practice, analysis
of the component structure was considered useful and relevant.
In subsequent studies the construct validity could be studied
further by validation against more extensive questionnaires
measuring the constructs indicated. Especially questionnaires on
personality traits and psychological constructs could be useful
in this. For instance, the barrier component “fear of negative
effects” could be validated with other questionnaires on experi-
enced fear. However, as the questionnaire is specifically directed
at barriers to and motivators of physical activity the component
structure also revealed new constructs which are not likely to
be easily validated with existing questionnaires, like “physical
limitations” and “psychological outcomes” of physical activity.
The response rate of 46% in the current study is in line with
reported average response rates in email (35%) and mail sur-
veys (53%) [25], yet, response rates up to 60% are reported
when using a multimode approach as was used in the current
study [26]. This potentially creates a non-responder bias.
However, recent studies have showed that there is not a neces-
sary relationship between the rate of non-response and the
degree of bias [27,28] and greater participation was shown to
only minimally influence the conclusions of surveys [29,30].
Regarding generalizability of results it should be noted that the
multidimensional structure of the questionnaire was studied in
a Dutch cohort of recipients of solid organ transplantation.
When transferring findings to other settings or populations
repetition of analyzes might be needed.

In conclusion, the Barriers and Motivators Questionnaire has
a multidimensional structure in which “Fear of negative effects”;
“Physical limitations”; “Low expectations and self-confidence”;
and “Lack of motivation or time” are identified as barrier com-
ponents and “Health and Physical outcomes”; “External influ-
ences”; “Groups activities and financial resources”; and
“Psychological outcomes” as motivator components. These com-
ponents are well interpretable and, as such, indicate specific
domains in which recipients of solid organ transplantation can
experience barriers to or motivators for physical activity. The
use of subscales can increase the applicability of the question-
naire in research as well as in clinical settings and seems suit-
able for general assessment. Future studies should be focused
on the predictive validity of the specific components of the
Barriers and Motivators Questionnaire on the amount of seden-
tary time and the amount of physical activity performed by
recipients of solid organ transplantation. Components highly
associated with these activity levels should play a major role in
patient education and intervention development in order to fur-
ther reduce the risk of co-morbidities and to decrease post-
transplantation mortality.
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Appendix

Table 1. Correlation matrix of the barrier items.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1. Fear of falling

2. Fear of injury 0.694��
3. Anxiety 0.554�� 0.509��
4. Poor sidewalks 0.466�� 0.380�� 0.416��
5. Fear of increased pain 0.437�� 0.432�� 0.504�� 0.359��
6. Fear of crime during outdoor exercise 0.262�� 0.213�� 0.268�� 0.240�� 0.227��
7. Being to fatigued 0.236�� 0.201�� 0.250�� 0.185�� 0.336�� 0.075

8. Unpleasant sensations associated with exercise 0.326�� 0.327�� 0.323�� 0.223�� 0.492�� 0.111�� 0.555��
9. Shortness of breath 0.162�� 0.165�� 0.174�� 0.115�� 0.276�� 0.005 0.448�� 0.528��
10. Not wanting to become more fatigued 0.281�� 0.264�� 0.346�� 0.173�� 0.389�� 0.082� 0.577�� 0.471�� 0.297��
11. Co-morbid health problems 0.402�� 0.340�� 0.371�� 0.412�� 0.420�� 0.133�� 0.462�� 0.462�� 0.342�� 0.344��
12. Lack of encouragement to exercise 0.087� 0.043 0.136�� 0.118�� 0.166�� 0.132�� 0.111�� 0.108�� 0.191�� 0.130�� 0.044

13. Lack of support from family or friends 0.140�� 0.091� 0.151�� 0.111�� 0.217�� 0.213�� 0.121�� 0.168�� 0.141�� 0.152�� 0.143�� 0.483��
14. Low expectations by family or friends 0.218�� 0.116�� 0.296�� 0.229�� 0.188�� 0.108�� 0.158�� 0.165�� 0.123�� 0.166�� 0.162�� 0.259�� 0.394��
15. Low expectations by health care providers 0.232�� 0.193�� 0.212�� 0.251�� 0.282�� 0.101� 0.162�� 0.267�� 0.168�� 0.157�� 0.204�� 0.228�� 0.202�� 0.375��
16. Low expectations by self to exercise 0.288�� 0.266�� 0.389�� 0.282�� 0.354�� 0.119�� 0.297�� 0.390�� 0.305�� 0.277�� 0.283�� 0.313�� 0.212�� 0.389�� 0.481��
17. Self-conscious about appearance while exercising 0.269�� 0.245�� 0.306�� 0.193�� 0.304�� 0.238�� 0.174�� 0.272�� 0.202�� 0.202�� 0.182�� 0.237�� 0.226�� 0.160�� 0.254�� 0.324��
18. Preferring to spend time doing other things 0.058 0.095� 0.146�� 0.041 0.087� 0.090� 0.076 0.078 0.065 0.179�� 0.037 0.138�� 0.100� 0.136�� 0.175�� 0.258��
19. Lack of interest 0.210�� 0.182�� 0.196�� 0.124�� 0.182�� 0.102� 0.155�� 0.225�� 0.116�� 0.251�� 0.154�� 0.090� 0.033 0.144�� 0.136�� 0.319��
20. Lack of motivation 0.174�� 0.136�� 0.216�� 0.127�� 0.200�� 0.045 0.297�� 0.192�� 0.170�� 0.250�� 0.108�� 0.194�� 0.086� 0.175�� 0.173�� 0.329��
21. Lack of time �0.040 �0.005 �0.007 �0.034 0.014 0.081� �0.066 �0.017 �0.019 0.107�� -.112�� 0.131�� 0.081� 0.004 0.025 0.097�
22. Physically demanding job 0.009 0.038 0.073 0.009 0.069 0.058 0.079� 0.106�� 0.041 0.199�� �0.057 0.052 0.027 0.044 0.095� 0.128��
23. Doctor’s advice not to exercise 0.244�� 0.267�� 0.238�� 0.219�� 0.263�� 0.077 0.165�� 0.257�� 0.079� 0.180�� 0.291�� 0.071 0.131�� 0.130�� 0.165�� 0.112��
24. Concern that exercise will make to thirsty 0.147�� 0.164�� 0.352�� 0.196�� 0.248�� 0.218�� 0.143�� 0.158�� 0.137�� 0.195�� 0.073 0.123�� 0.105�� 0.124�� 0.100� 0.163��
25. Fear of making health worse 0.263�� 0.286�� 0.416�� 0.190�� 0.376�� 0.106�� 0.226�� 0.317�� 0.265�� 0.256�� 0.175�� 0.197�� 0.115�� 0.160�� 0.260�� 0.253��
26. Financial resources 0.126�� 0.130�� 0.155�� 0.097� 0.187�� 0.157�� 0.126�� 0.165�� 0.174�� 0.182�� 0.139�� 0.189�� 0.178�� 0.126�� 0.112�� 0.164��
27. Lack of knowledge of the benefits of exercise 0.243�� 0.249�� 0.301�� 0.186�� 0.213�� 0.183�� 0.058 0.162�� 0.099� 0.182�� 0.107�� 0.180�� 0.142�� 0.188�� 0.194�� 0.287��
28. Depression 0.243�� 0.215�� 0.300�� 0.201�� 0.228�� 0.061 0.237�� 0.221�� 0.175�� 0.193�� 0.164�� 0.060 0.067 0.059 0.126�� 0.197��
29. Lack of access to exercise facilities 0.114�� 0.130�� 0.173�� 0.186�� 0.148�� 0.160�� 0.158�� 0.156�� 0.141�� 0.123�� 0.139�� 0.115�� 0.076 0.228�� 0.282�� 0.211��
30. No place to sit down while exercising outside 0.178�� 0.203�� 0.204�� 0.174�� 0.257�� 0.130�� 0.158�� 0.254�� 0.138�� 0.223�� 0.169�� 0.151�� 0.168�� 0.269�� 0.292�� 0.276��
31. Bad weather 0.138�� 0.135�� 0.200�� 0.114�� 0.099� 0.197�� 0.036 0.040 0.025 0.056 0.047 0.098� 0.120�� 0.130�� 0.111�� 0.175��

Table 1. continued.

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

17. Self-conscious about appearance while exercising

18. Preferring to spend time doing other things 0.153��
19. Lack of interest 0.118�� 0.443��
20. Lack of motivation 0.161�� 0.388�� 0.416��
21. Lack of time 0.080� 0.352�� 0.149�� 0.139��
22. Physically demanding job 0.108�� 0.288�� 0.146�� 0.127�� 0.359��
23. Doctor’s advice not to exercise 0.153�� 0.006 0.018 0.031 0.000 0.025

24. Concern that exercise will make to thirsty 0.173�� 0.094� 0.110�� 0.080� 0.120�� 0.118�� 0.029

25. Fear of making health worse 0.202�� 0.148�� 0.218�� 0.234�� 0.047 0.121�� 0.192�� 0.290��
26. Financial resources 0.239�� 0.071 0.110�� 0.073 �0.005 0.037 0.014 0.146�� 0.177��
27. Lack of knowledge of the benefits of exercise 0.154�� 0.173�� 0.277�� 0.180�� �0.004 0.132�� 0.052 0.121�� 0.288�� 0.164��
28. Depression 0.188�� 0.025 0.165�� 0.239�� �0.059 0.025 0.114�� 0.116�� 0.316�� 0.090� 0.120��
29. Lack of access to exercise facilities 0.129�� 0.102� 0.114�� 0.133�� 0.031 0.067 0.121�� 0.153�� 0.264�� 0.135�� 0.085� 0.069

30. No place to sit down while exercising outside 0.192�� 0.154�� 0.227�� 0.204�� �0.009 0.109�� 0.031 0.177�� 0.244�� 0.109�� 0.260�� 0.138�� 0.234��
31. Bad weather 0.015 0.128�� 0.079� 0.130�� 0.075 0.056 0.041 0.045 0.121�� 0.052 0.117�� 0.097� 0.119�� 0.117��
�Correlation significant at the 0.05 level. ��Correlation significant at the 0.01 level.
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Table 2. Correlation matrix of the motivator items.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Wanting increased health
2. Wanting to feel better 0.704��
3. Wanting increased strength 0.681�� 0.597��
4. Feeling healthy 0.593�� 0.509�� 0.559��
5. Wanting increased energy 0.604�� 0.570�� 0.605�� 0.526��
6. Knowing the value of increased exercise 0.501�� 0.499�� 0.486�� 0.505�� 0.502��
7. Wanting enhanced physical mobility 0.468�� 0.514�� 0.466�� 0.410�� 0.621�� 0.377��
8. Enjoying how exercise feels 0.483�� 0.420�� 0.528�� 0.541�� 0.426�� 0.546�� 0.316��
9. Wanting to manage weight 0.483�� 0.395�� 0.312�� 0.374�� 0.355�� 0.300�� 0.321�� 0.237��
10. Having less pain 0.334�� 0.390�� 0.317�� 0.296�� 0.278�� 0.293�� 0.296�� 0.335�� 0.264��
11. High expectations from health care providers 0.199�� 0.227�� 0.279�� 0.211�� 0.241�� 0.217�� 0.326�� 0.218�� 0.149�� 0.192��
12. High expectations from family or friends 0.205�� 0.222�� 0.253�� 0.259�� 0.226�� 0.228�� 0.224�� 0.280�� 0.137�� 0.212�� 0.587��
13. Encouragement from health care providers 0.304�� 0.292�� 0.309�� 0.251�� 0.310�� 0.323�� 0.319�� 0.273�� 0.206�� 0.266�� 0.520�� 0.376��
14. Encouragement from family or friends 0.374�� 0.315�� 0.417�� 0.315�� 0.343�� 0.358�� 0.315�� 0.399�� 0.164�� 0.294�� 0.416�� 0.478�� 0.548��
15. Receiving information on how to exercise 0.366�� 0.291�� 0.412�� 0.293�� 0.316�� 0.320�� 0.347�� 0.356�� 0.205�� 0.376�� 0.417�� 0.382�� 0.537�� 0.410��
16. Attending exercise class 0.183�� 0.225�� 0.263�� 0.156�� 0.295�� 0.253�� 0.243�� 0.294�� 0.109�� 0.198�� 0.316�� 0.244�� 0.270�� 0.242�� 0.335��
17. Exercising with others 0.323�� 0.326�� 0.395�� 0.314�� 0.336�� 0.334�� 0.284�� 0.436�� 0.199�� 0.244�� 0.351�� 0.318�� 0.358�� 0.402�� 0.370��
18. Having financial resources 0.217�� 0.235�� 0.217�� 0.220�� 0.269�� 0.165�� 0.241�� 0.185�� 0.201�� 0.266�� 0.294�� 0.258�� 0.183�� 0.222�� 0.279��
19. Wanting decreased depression 0.185�� 0.251�� 0.211�� 0.165�� 0.293�� 0.076 0.371�� 0.059 0.163�� 0.181�� 0.310�� 0.275�� 0.171�� 0.100� 0.202��
20. Wanting decreased anxiety 0.174�� 0.218�� 0.183�� 0.169�� 0.279�� 0.091� 0.361�� 0.091� 0.220�� 0.234�� 0.318�� 0.255�� 0.246�� 0.163�� 0.255��
21. Wanting to have decreased pain 0.300�� 0.326�� 0.312�� 0.256�� 0.394�� 0.180�� 0.513�� 0.133�� 0.267�� 0.386�� 0.238�� 0.191�� 0.204�� 0.181�� 0.310��
22. Having a supportive exercise leader 0.311�� 0.293�� 0.313�� 0.239�� 0.361�� 0.347�� 0.306�� 0.257�� 0.219�� 0.287�� 0.259�� 0.242�� 0.388�� 0.342�� 0.402��
23. Belief in one’s ability to be physically active 0.340�� 0.263�� 0.395�� 0.499�� 0.298�� 0.403�� 0.139�� 0.595�� 0.200�� 0.305�� 0.237�� 0.276�� 0.223�� 0.340�� 0.269��

Table 2. continued.

16 17 18 19 20 21 22 23

16. Attending exercise class
17. Exercising with others 0.575��
18. Having financial resources 0.387�� 0.359��
19. Wanting decreased depression 0.221�� 0.204�� 0.330��
20. Wanting decreased anxiety 0.248�� 0.195�� 0.286�� 0.602��
21. Wanting to have decreased pain 0.196�� 0.251�� 0.286�� 0.366�� 0.432��
22. Having a supportive exercise leader 0.397�� 0.429�� 0.305�� 0.218�� 0.226�� 0.244��
23. Belief in one’s ability to be physically active 0.206�� 0.359�� 0.152�� 0.008 0.036 0.060 0.135��
�Correlation significant at the 0.05 level. ��Correlation significant at the 0.01 level.
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