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Background. Physical therapists play an important role in the promotion of 
physical activity (PA) and the effectiveness of PA interventions. However, little is 
known about the extent to which they implement PA interventions following the 
intervention protocol and about the factors influencing their implementation 
behaviors.

Objective. The study objective was to investigate physical therapists’ implemen
tation fidelity regarding PA interventions, including completeness and quality of 
delivery, and influencing factors with a Theoretical Domains Framework-based 
questionnaire.
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Design. The study was based on a cross-sectional design.

Methods. A total of 268 physical therapists completed the Determinants of 
Implementation Behavior Questionnaire. Questions about completeness and quality 
of delivery were based on components and tasks of PA interventions as described by 
the Royal Dutch Society for Physical Therapy. Multilevel regression analyses were 
used to identify factors associated with completeness and quality of delivery.

Results. High implementation fidelity was found for the physical therapists, with 
higher scores for completeness of delivery than for quality of delivery. Physical 
therapists’ knowledge, skills, beliefs about capabilities and consequences, positive 
emotions, behavioral regulation, and the automaticity of PA intervention delivery 
were the most important predictors of implementation fidelity. Together, the Theo
retical Domains Framework accounted for 23% of the variance in both total com
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pleteness and total quality scores.

Limitations. The cross-sectional design precluded the determination of causal 
relationships. Also, the use of a self-report measure to assess implementation fidelity 
could have led to socially desirable responses, possibly resulting in more favorable 
ratings for completeness and quality.

Conclusions. This study enhances the understanding of how physical therapists 
implement PA interventions and which factors influence their behaviors. Knowledge 
about these factors may assist in the development of strategies to improve physical 
therapists’ implementation behaviors.
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Implementation of Physical Activity Interventions

Although physical activity (PA) 
plays an important role in dis
ease prevention, health pro

motion, and quality of life,1"3 many 
people are not sufficiently active.4 In 
the Nethei'lands, 40% of adults aged 
18 to 65 years fail to achieve the 
national recommendation of at least 
30 minutes of moderately intense PA 
on at least 5 days a week.5"7 More
over, about 50% of adults with a 
chronic disease do not meet this 
norm.7 Primary health care (PHC) is 
an ideal setting in which to promote 
PA in the general population.8 9 Most 
adults visit a PHC professional at 
least once per year,8 and these pro
fessionals perceive PA promotion as 
an important part of their role.10 Fur
thermore, PHC-based PA interven
tions (eg, counseling about PA, pre
scribing PA, referral to a PA training 
program) are successful in increas
ing PA, at least in the short term.11-14

However, the public health impact 
of efficacious PHC-based PA inter
ventions is strongly dependent on 
how they are implemented in prac
tice.15"17 Implementation fidelity 
refers to the extent to which an 
intervention is delivered as intended 
(also known as adherence, compli
ance, or integrity),1618 including 
both quantity or completeness of 
delivery (ie, how many of the inter
vention components are deliv
ered)1618"20 and quality of delivery 
(ie, how well the intervention com
ponents are delivered).161820-21 
Although the efficacy of PHC-based 
PA interventions has been well stud
ied, less attention has been paid to 
PHC professionals’ implementation 
of evidence-based interventions in 
practice.21-22 Investigating PHC pro
fessionals’ implementation behav
iors is important because the extent 
to which interventions are delivered 
as intended can moderate the rela
tionship between interventions and 
their intended outcomes.16 There
fore, implementation research is likely 
to enhance the accurate interpretation

of intervention outcomes,1618 for 
example, by providing information on 
why interventions are (or are not) 
effective.23

Because of their training and experi
ence, physical therapists are PHC 
professionals who play an important 
role in PA promotion and, through 
implementation fidelity, have a 
strong potential to increase the effec
tiveness of PA interventions.9’24-25 
Moreover, they are an important 
group of health care professionals 
delivering PA interventions in Dutch 
PHC.26 During the past 2 decades, 
evidence-based practice has become 
important in physical therapy.27-28 In 
the Netherlands, the Royal Dutch 
Society for Physical Therapy (KNGF) 
has developed evidence-based proto
cols for the delivery of PA interven
tions to people with a variety of con
ditions, such as chronic obstructive 
pulmonary disease (COPD), diabe
tes, arthritis, and obesity.29 These PA 
intervention protocols provide gen
eral information on PA and back
ground information on the specific 
condition a protocol addresses and 
describe how physical therapists can 
promote PA in an evidence-based 
way. Furthermore, the protocols 
summarize the core components of 
PA interventions (intake, training 
program, evaluation, attention to 
maintenance of PA, and contact with 
the referring professional) and their 
underlying tasks (eg, determine 
goals and set up a training program 
with the right content and intensity). 
The KNGF recommends the use of 
these general evidence-based PA 
intervention protocols to guide the 
development of local PA interven
tion protocols. Furthermore, in the 
past decade, many Dutch physical 
therapists have been trained to 
deliver KNGF-based PA interventions 
to their patients.26

Despite the promising findings 
related to the efficacy of PHC-based 
PA interventions,11"14 PA interven

tions are frequently not delivered as 
intended by the intervention devel
opers.3031 Furthermore, research 
has indicated that physical thera
pists’ evidence-based practices can 
be improved.25'28’3233 These situa
tions may be due (in part) to the 
complexity of behaviors involved in 
providing patient care and delivering 
behavior change interventions (eg, 
PA interventions) as well as the many 
different potential determinants of 
such behaviors, including factors 
related to innovation, social setting, 
organizational context, innovation 
strategy, patient, and intervention 
provider.15-34"36 Indeed, qualitative 
studies have indicated that similar 
factors are important for PHC profes
sionals’ implementation of PA inter
ventions37 and physical therapists’ 
evidence-based practices.38 How
ever, only limited data on physical 
therapists’ implementation of PA 
interventions and factors that influ
ence their behaviors are available. 
Such knowledge is a prerequisite for 
the development of effective strate
gies to enhance physical therapists’ 
implementation behaviors.15’23'39-42

Given the range of potential factors 
associated with health care profes
sionals’ implementation behaviors, 
many researchers have advocated 
the use of theory to guide the 
selection of factors to investi
gate.2341’43"45 First, behavior change 
interventions that are based on the
ory are likely to be more effective 
than those that are not41-46-48; the 
same also may be true for interven
tions aimed at changing health 
care professionals’ implementation 
behaviors, that is, implementation 
strategies. Second, through assess
ment of the importance of theory- 
based factors, theoretical constructs 
that affect patterns of care and, 
therefore, may be targeted by imple
mentation strategies can be identi
fied.23-40’41 However, the heteroge
neity of theories and frameworks 
that guide implementation research

540 ■  Physical Therapy Volume 95 Number 4 April 2015



Implementation of Physical Activity Interventions

has led to challenges in measur
ing theory-based factors under
lying health care professionals’
behaviors.44’45’48’49

The Theoretical Domains Frame
work50'51 (TDF) can be used to 
develop a measurement instrument 
able to assess determinants of health 
care professionals’ implementation 
of behavior change interven
tions.52-53 In the original TDF,51 con
structs from 33 behavior change the
ories were grouped into 12 domains 
of behavioral determinants covering 
the full range of current scientific 
explanations for human behavior. 
The TDF can be used to identify suit
able theories for further investiga
tion of specific implementation 
behaviors.54 Furthermore, the TDF 
links influencing factors to behavior 
change techniques that can be used 
in implementation strategies.40-50 
Huijg et al55 developed a TDF-based 
questionnaire to assess potential 
behavioral determinants in a theory- 
based way. In the initial investigation 
of its psychometric properties, the 
Determinants of Implementation 
Behavior Questionnaire was sug
gested to have acceptable construct 
validity (based on confirmatory fac
tor analysis), and most of the TDF 
domains appeared to be reliably and 
discriminately measurable.55

The aim of the present study was to 
investigate the extent to which phys
ical therapists deliver PA interven
tions with high fidelity (ie, following 
the intervention protocol) and 
which TDF domains51 are associated 
with completeness and quality of 
delivery. The 3 specific questions 
were: (1) To what extent do physical 
therapists deliver all PA intervention 
components to all of their patients 
(ie, completeness)? (2) How well do 
they deliver PA interventions (ie, 
quality)? and (3) Which TDF 
domains are associated with physical 
therapists’ completeness and quality 
of delivery?

Method
Design and Respondents
This cross-sectional questionnaire 
study was conducted via the Internet 
with Qualtrics software (version 
45433, Qualtrics, Provo, Utah).56 
Recruitment and data collection took 
place between June 2012 and March 
2013- We recruited physical thera
pists delivering PA interventions to a 
variety of target groups to examine 
the association between the TDF 
domains and the implementation of 
PA interventions in general. The PA 
interventions under study were 
based on evidence-based PA inter
vention protocols recommended by 
the KNGF for COPD, diabetes, arthri
tis, and obesity29 and were similar 
with regard to their core compo
nents (intake, training program, eval
uation, attention to maintenance of 
PA, and contact with the referring 
professional).

The first strategy for recruiting phys
ical therapists was to contact their 
professional associations and collab
orations within the Netherlands. 
These associations and collabora
tions invest time and effort in the 
implementation of PA interventions 
by, for example, developing local PA 
intervention protocols, providing 
training, and organizing meetings. 
When associations and collabora
tions were willing to participate in 
the study, a questionnaire on the 
implementation of the specific PA 
intervention on which they chose to 
be evaluated was developed. Subse
quently, member physical therapists 
were sent an e-mail including a link 
to the online questionnaire and were 
assured that their responses would 
be confidential and anonymous. 
Physical therapists were eligible for 
participation if they had experience 
with and were currently delivering 
one of the PA interventions under 
study and if they were working in 
PHC. Because completing the ques
tionnaire indicated consent, no sep
arate consent was obtained. Individ

ual physical therapists were 
rewarded with a €25 voucher for 
their participation. Associations and 
collaborations were provided with a 
summary of the results.

The second recruitment strategy was 
to identify physical therapists deliv
ering PA interventions via the Inter
net and practice websites. The phys
ical therapists were contacted by 
telephone or e-mail and invited to 
join the study. Therapists who were 
willing to participate were sent an 
e-mail including a link to the online 
questionnaire. After 1, 2, and 3 
weeks, nonrespondents received a 
reminder; at the end of the study, 
nonrespondents were sent an e-mail 
with a questionnaire about their 
demographic characteristics and 
their reasons for not participating in 
the study.

M easurem ent
Dem ographic characteristics. Re
spondents and nonrespondents 
reported their sex, age, practice/ 
workplace, and the socioeconomic 
status of most of the patients to 
whom they deliver interventions. 
Practice experience was reported in 
years. Experience with PA interven
tions was measured in a slightly dif
ferent manner for the first group 
of recruited respondents than for 
nonrespondents or respondents 
recruited later on. Initially, the phys
ical therapists were asked to how 
many patients in total they had deliv
ered the intervention; later on, they 
were asked how many patients they 
had delivered the intervention to in 
the last 2 years. This change in ques
tioning was based on respondents 
stating that it was difficult to report 
the total number of patients to 
whom they had delivered the inter
vention. Therefore, median scores 
were calculated for experience with 
PA interventions. Scores below the 
median indicated a shorter period of 
experience, and median scores and
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scores above the median indicated a 
longer period of experience.

Im p lem en ta tio n  fid e lity . Physi
cal therapists’ implementation fidel
ity for PA interventions, including 
completeness and quality of deliv
ery, was assessed with a self-report 
questionnaire. The content of the 
questionnaire was based on the core 
components of PA intervention pro
tocols recommended by the KNGF 
for COPD, diabetes, arthritis, and 
obesity (intake, training program, 
evaluation, attention to maintenance 
of PA, and contact with the referring 
professional) and their underlying 
tasks (Appendix 1).

Completeness of delivery was 
assessed by asking physical thera
pists with how many patients receiv
ing interventions they had per
formed a certain task. The 
completeness of deliver}' of different 
intervention components was 
assessed with multiple items. On 
average, intake completeness was 
measured with 12 items, training 
program completeness was mea
sured with 9 items, evaluation com
pleteness was measured with 5 
items, and attention to maintenance 
of PA completeness and contact with 
the referring professional complete
ness were measured with 2 items 
each. A sample question was, “With 
how many of the patients did you 
determine PA intervention goals?” 
Responses were assessed on a 
7-point Likert scale (l=none, 2=a 
few, 3= less than half, 4 = half, 
5 = more than half, 6=almost all, and 
7=all). For each respondent, we cal
culated a total completeness score 
on the basis of the mean scores for 
all completeness items as well as a 
mean completeness score for each 
intervention component.

Specific PA intervention protocols 
were used to tailor completeness 
items to PA interventions concern
ing COPD, diabetes, arthritis, and

obesity. This approach resulted in 
questionnaires that were similar for 
all physical therapists with regard to 
the intervention components and 
tasks but that were slightly different 
for various PA interventions with 
regard to the assessment of com
pleteness at the item level. For 
instance, questionnaires assessing 
intake completeness in the delivery 
of PA interventions to people with 
COPD included a score for the 
assessment of patients’ breathless
ness, but this score was not included 
in the diabetes, arthritis, and obesity 
questionnaires. Furthermore, physi
cal therapists’ measurement of waist 
circumference was included in ques
tionnaires on diabetes and obesity' 
PA interventions, but this task was 
not included in the other 
questionnaires.

Quality of delivery was assessed by 
asking physical therapists’ about 
their satisfaction with the delivery of 
a specific intervention component 
(intake, training program, evalua
tion, attention to maintenance of PA, 
and contact with the referring pro
fessional). Thus, quality was assessed 
with 5 items in total. A sample ques
tion was, “Flow satisfied are you with 
how you did the intake?” Responses 
were assessed on a 7-point Likert 
scale ( l= n o t satisfied at all, 2 = a lit
tle dissatisfied, 3= not satisfied/not 
dissatisfied, 4=a little satisfied, 
5=satisfied, 6=very satisfied, and 
7 = totally satisfied). For each respon
dent, we calculated a total score for 
quality of delivery on the basis of the 
mean scores for all quality items.

TDF dom ains. The Determinants 
of Implementation Behavior Ques
tionnaire5” (Appendix 2) was used to 
assess which TDF domains were 
associated with physical therapists’ 
completeness and quality of delivery 
of PA interventions. This part of the 
questionnaire was similar for all par
ticipants because physical therapists’ 
implementation behaviors were

referred to as “deliver}' of [PA inter
vention] following the intervention 
protocol.” This approach allowed us 
to assess one general behavior in 
relation to each domain instead of all 
of the different tasks involved in 
delivering PA interventions. To 
remind respondents about what this 
general behavior included for them, 
we presented them with the tasks 
that they would be required to per
form if they were to deliver the spe
cific PA intervention that they were 
using following the intervention pro
tocol. A sample question was, “I am 
confident that I can deliver [PA inter
vention] following the intervention 
protocol.” Responses were assessed 
on a 7-point Likert scale (1 = strongly 
disagree and 7 = strongly agree). 
Mean scores were calculated for 
each of the 18 domains assessed in 
the questionnaire. For the domains 
organization and social influences, it 
was possible to use “not applicable” 
for some items; these scores were 
recorded as missing. To calculate the 
mean of the specific domains, we 
imputed data for items with missing 
values for each respondent sepa
rately by using the respondents’ 
mean for the remaining items.

The questionnaire was pilot tested 
with 5 research colleagues and a 
sample of physical therapists (n=8). 
Pilot testing indicated that the ques
tionnaire was understood and 
received well by the respondents. 
Questions on the implementation of 
specific PA interventions were dis
cussed with physical therapists who 
had experience with their delivery.

D ata Analysis
The target sample size was based on 
the recommendation of Stevens57 for 
a minimum of 270 respondents in a 
multiple regression analysis with 18 
predictors.

Questionnaires were exported from 
Qualtrics56 to IBM SPSS Statistics for 
Windows (version 19 0, IBM Corp,
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T a b le  1.
Demographic Characteristics of Respondents and Nonrespondents13

D e m o g r a p h ic  V a r i a b le

R e s p o n d e n ts

( n = 2 6 8 )

N o n r e s p o n d e n t s

( n = 6 8 )

X ( S D ) N o . ( % ) X ( S D ) N o . ( % )

Sex

M en 112  (4 1 .8 ) 27  (3 8 .6 )b

W om e n 156  (5 8 .2 ) 39 (5 5 .7 )b

Age, y 39 .8  (1 2 .3 )c 4 5 .6  (1 1 .7 )c'd

P ractice experience , y 1 5 .0 (1 1 ,3 )e 19 .8  (1 1 , 8 ) «

Experience w ith  physica l a c tiv ity
in te rv e n tio n  (based o n  m e d ian  scores)

S hort 121 (4 5 .1 ) 26  (48.1 )e

Long 147 (5 4 .9 ) 28  (5 1 .9 ) '

T ype  o f p ra c tice /w o rkp la ce

Solo p ractice 7 (2 .6 ) 3 (4 .3 )d

D uo  p ractice 9 (3 .4 ) 1 (1 .4 )d

C ro u p  practice 183  (6 8 .3 ) 3 6 (5 1 .4 )d

M u lt id is c ip lin a ry  hea lth  care cen te r 61 (2 2 .8 ) 11 (1 5 .7 )d

O th e r 8 (3 .0 ) 4 (5 .7 )d

SES o f pa tien ts  re ce iv ing  in te rven tio ns

M o s tly  h ig h  SES 6 (2 .2 ) 4 (5 .7 )d

50 :5 0 141 (5 2 .6 ) 30 (4 2 .9 )d

M o s tly  lo w  SES 121 (4 5 .1 ) 21 (3 0 .0 )d

“ T h e  results o f ch i-square  tests and  in d e p e n d e n t t tests are re po rted . S E S =socioeconom ic status. 
b n = 6 6 . 
c P < .05. 
d n = 5 5 .  
e n = 5 4 .

Armonk, New York)5” for analyses. 
Differences in demographic charac
teristics between respondents and 
nonrespondents were analyzed with 
chi-square tests for categorical vari
ables and independent t  tests for 
continuous variables. Associations 
between domains were assessed 
with the Pearson correlation and 
were defined as small (.10), medium 
(.30), and large (.50), in accordance 
with the guidelines of Cohen.59 Intra
class correlations were calculated to 
assess the proportion of the total 
variability in the outcome that was 
attributable to the different PA 
interventions.

To answer the third research ques
tion (associations between the 18 
TDF domains and the outcome vari
ables self-reported completeness of 
delivery and quality of delivery), we 
performed multilevel regression 
analyses60 for each outcome variable 
separately. These multilevel analyses 
took into account the nonindepen
dence of physical therapist scores 
(level 1) nested within the different 
PA interventions that they delivered 
(level 2). Two types of multilevel 
analyses were performed: a series of 
analyses including each domain sep
arately as a predictor variable to 
assess (per domain) its univariate 
association with the outcome vari
able and an analysis including all 
domains together as predictor vari
ables to identify the domains having 
the strongest unique association 
with the outcome variable (ie, 
adjusted for the influence of the 
other domains). Domains with 
strong univariate associations pro
vide possible clues for targets of 
implementation strategies. Domains 
with the strongest unique associa
tion can be regarded as the most 
influential ones.

In the univariate multilevel analyses, 
the false discovery rate controlling 
procedure61 was used to correct for 
multiple testing. In the multivariate

multilevel analyses, we computed 
the proportion of variance explained 
(JR2) at the first level, that is, the 
physical therapist level. The R2 can 
be regarded as a measure of the total 
goodness of fit of the solution (ie, 
ranging from 0 to 1). The R2 was 
calculated as the decrease in residual 
variance from the intercept-only 
model to the model of interest (see 
formula 4.8 in Hox,601?711 based on 
Raudenbush and Bryk62).

Role o f th e  F u n d in g  Source
This research was funded by 
ZonMw, the Netherlands Organisa
tion of Health Research and 
Development.

Results
C h aracteris tics  o f th e  
R esp o n d en ts
Of the 496 physical therapists 
invited for the study, 274 (55.2%) 
delivering 15 different PA interven
tions completed the questionnaire. 
Of the 274 questionnaires, 268 were 
used in the analyses. Reasons for 
removal were no experience with 
PA intervention delivery (n=4) and 
nonreliable completeness and qual
ity scores (n=2). Table 1 shows the 
characteristics of the respondents 
and nonrespondents. Of the respon
dents, 58.2% (n=156) were women, 
their average age was 39-8 
(SD = 12.3) years, and they had an 
average of 15.0 (SD = 11.3) years of 
practice experience. Most of the
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Table 2.
Completeness and Quality Scores and Intraclass Correlation Coefficients (ICCs) (n = 268)°

Intervention Completeness Quality

Component X (S D ) Median IQR ICC X (SD) Median IQR ICC

A. In take 6 .2  (0 .7 ) 6.4 0 .84 .11 5 .5  (0 .9 ) 5 .0 1.00 .00

B. T ra in in g  p ro g ra m 6.1 (0 .7 ) 6.2 0 .82 .12 5 .4  (0 .8 ) 5 .0 1.00 .00

C. Evaluation 6.1 (1 .1 ) 6 .4 1.20 .15 5.1 (1 .1 )b 5 .0 b 1 .0 0 b . 0 0 b

D. A tte n tio n  to  m a in tena nce  of 
physica l a c tiv ity

6 .0  (1 .2 ) 6 .0 1 .00 .03 4 .9  (1 .2 ) 5 .0 2 .0 0 .04

E. C o n ta c t w ith  th e  re fe rrin g  
professional

5 .6 ( 1 .4 ) b 6 .0 * 2.00b ,1 0 b 4 .9  (1 .2)b 5 .0 b 1 .0 0 b .0 1 b

Tota l 6 .0  (0 .7 ) 6 .0 0 .88 .04 5 .2  (0 .8 ) 5.2 0 .8 7 .00

°  IQ R = in te rq u a rtile  range. 
b n = 2 5 5 .

respondents worked in a group prac
tice (68.3%, n=183), and most deliv
ered PA interventions to equal per
centages of patients with low and 
high socioeconomic status (52.6%, 
n = l4 l )  or, specifically, to patients 
with low socioeconomic status 
(45.1%, n=121). None of the demo
graphic variables showed a signifi
cant correlation with total complete
ness and quality scores (data not 
shown).

Of the 222 nonrespondents, 68 
(30.6%) completed the nonrespon
dent questionnaire. Comparisons 
between respondents and nonre
spondents indicated that the latter 
were significantly older and had 
more practice experience. The main 
reasons for not filling out the ques
tionnaire were lack of experience 
with the specific PA intervention 
addressed by the questionnaire 
(n=26), lack of experience deliver
ing the PA intervention due to a lack 
of patients receiving the PA interven
tion (n = 33), and lack of time to fill 
out the questionnaire (n = l6 ).

Implementation Fidelity
Physical therapists’ completeness 
and quality scores are shown in 
Table 2. Mean completeness scores 
ranged from 5.6 (SD=1.4; for con
tact with the referring professional) 
to 6.2 (SD=0.7; for intake), indicat

ing that (on average) the respon
dents delivered PA interventions fol
lowing the intervention protocol to 
more than half and almost all of the 
patients receiving interventions. 
Mean quality scores were lower but 
were still relatively high, ranging 
from 4.9 (SD=1.2; for attention to 
maintenance of PA) to 5.5 (SD=0.9; 
for intake). These data indicated that 
(on average) the respondents were 
satisfied with how they delivered PA 
interventions. Correlations between 
completeness and quality scores 
ranged from .36 to .68, indicating 
that these were indeed different out
come measures (data not shown).

Role of Different PA 
Interventions in the Data
Intraclass correlation coefficients 
(ICCs) are shown in Table 2. The 
ICCs for completeness were higher 
than the ICCs for quality, indicating 
that the influence of the different PA 
interventions was larger for how 
respondents reported the complete
ness of delivery than for how they 
reported the quality of delivery. The 
ICCs for intake, training program, 
and evaluation completeness were 
higher than .10, supporting the 
appropriateness of multilevel 
analyses.63

Domains
Table 3 shows descriptive variables 
and correlations for all domains. The 
mean scores indicated that the phys
ical therapists had generally favor
able perceptions toward delivering 
PA interventions following the inter
vention protocol. The highest mean 
scores were found for the domains 
knowledge (X= 5.95, SD=0.84),
organization (X=5 82, SD=1.06), 
and skills (X=5.80, SD=1.01). These 
data indicated that the respondents 
were positive about their knowledge 
and skills for delivering PA interven
tions following the intervention pro
tocol and that the organizations at 
which they worked provided them 
with sufficient resources and sup
port to deliver PA interventions fol
lowing the intervention protocol. 
The lowest mean scores were found 
for the domains negative emotions 
CX=1.68, SD = 0.79), sociopolitical 
context (X=3.05, SD = 1.22), and 
innovation strategy (X =4.l6, 
SD = 0.96). These data indicated that 
the respondents experienced few 
negative emotions while delivering 
the PA intervention; that they 
thought the medical culture and the 
availability of support in the socio
political context could be improved; 
and that they thought innovation 
strategies, such as training, material, 
and reimbursement, could be 
improved. Correlations between
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Table 4.
Domains and Total Completeness and Quality of Delivery (n=268)°

D om ain

U n iv aria te  Analyses M u ltiv a r ia te  Analysis

Com pleteness Q uality Com pleteness6 Q u a lity6

b 9 5 %  Cl P b 9 5 %  Cl P b 9 5 %  Cl P b 9 5 %  Cl P

D l :  K now led ge .20 0 .1 1 , 0 .3 0 .0 0 0 5 .30 0 .1 9 , 0 .4 0 ,0 0 0 s

D 2: Skills .17 0 .09 , 0.25 ,0 0 0 s .24 0 .1 5 , 0 .33 .0 0 0 s

D 3: Socia l/p ro fess iona l ro le  and 
id e n tity

.13 0 .04 , 0.21 .0 0 3 10 .15 0 .0 6 , 0 .25 .0 0 1 "

D 4: Beliefs a b o u t capab ilities .43 0 .3 2 , 0 .5 5 .0 0 0 ’ .60 0 .4 8 , 0 .7 3 .0 0 0 ' .32 0 .1 5 , 0 .5 0 .000 .48 0 .3 0 , 0 .67 .000

D 5: O p tim ism .16 0 .06 , 0 .2 6 .0 0 3 "

D6: Beliefs a b o u t consequences .26 0 .1 5 , 0 .3 7 ,0 0 0 s .30 0 .2 8 , 0 .42 .0007

D7: In te n tio n s .14 0 .0 6 , 0 .22 .000? .13 0 .04 , 0 .22 .0 0 5 "

D 8: Goals .09 0 .02 , 0 .16 .0 1 4 12 .08 0 .00 , 0 .16 .0 4 1 17

D 9: In n o va tio n .14 0 .0 4 , 0 .24 .0 0 6 " .24 0 .1 3 , 0 .35 .0 0 0 8

D IO : S oc iopo litica l c o n te x t .08 0 .0 1 ,0 .1 6 .0 3 4 "

D l 1: O rg an iza tio n .09 0 .0 1 ,0 .1 7 .0 3 3 " .18 0 .1 0 , 0 .27 .0 0 0 'o

D 12 : P atien t .11 0 .0 2 , 0.21 .0 2 2 " .19 0 .08 , 0 .30 .0 0 1 12

D 13: In n o va tio n  s tra tegy

D 14 : Social in fluences .16 0 .0 7 , 0 .25 .0 0 1 8 .21 0 .1 1 , 0.31 .0 0 0 "

D 15: Positive em o tions .17 0 .0 7 , 0 .27 .0 0 1 9 .30 0 .2 0 , 0.41 .0 0 0 4

D 16: N ega tive  em o tions - . 2 5 - 0 .3 7 ,  - 0 .1 3 .0009

D 17: Behaviora l re gu la tio n .33 0 .2 2 , 0 .4 5 ■0 0 0 2 .40 0 .2 7 , 0 .53 0 0 0 2

D l 8: N a tu re  o f th e  behaviors .19 0 .1 1 , 0 .2 7 .0 0 0 4 .27 0 .1 8 , 0 .3 6 ,0 0 0 s

°  A fte r th e  false d iscovery ra te  c o n tro llin g  p ro ce d u re  was used to  co rre c t fo r  m u lt ip le  te s tin g , th e  overa ll P  va lue was .05. Values p r in te d  in b o ld  typ e  w ere  
th e  m o s t im p o rta n t p red ic to rs , as in d ica ted  by  th e  co rrec te d  P values. S upe rscrip t num era ls ind ica te  ranks o f  P values. C I= c o n fid e n c e  in te rva l (n o te  th a t P 
values w e re  co n tro lle d  fo r  m u lt ip le  te s tin g  b u t th a t CIs w e re  n o t).
6 M o d e l f i t  (R2) = . 23.

domains were mostly small or medi
um; 11 correlations were large.

Domains and Implementation 
Fidelity
With regard to total completeness 
and total quality, univariate multi
level analyses revealed multiple sig
nificant predictors (Tab. 4). On the 
basis of ranked P values, the most 
important predictors of both total 
completeness and total quality were 
beliefs about capabilities, behavioral 
regulation, nature of the behaviors, 
and knowledge. Furthermore, beliefs 
about consequences was one of the 
most important predictors of total 
completeness, and positive emotions 
was one of the most important pre
dictors of total quality. The multivar
iate analysis resulted in only one sig

nificant predictor of both total 
completeness and total quality—be
liefs about capabilities. Together, the 
TDF domains accounted for 23% 
(/><.001) of the variance in both 
total completeness of delivery and 
total quality of delivery.

The most important predictors of 
physical therapists’ total complete
ness and quality scores were con
firmed by univariate multilevel anal
yses of the completeness and quality 
of delivery of the different interven
tion components (Tabs. 5 and 6). 
Knowledge, skills, beliefs about 
capabilities, and behavioral regula
tion were significantly associated 
with the completeness of delivery 
and the quality of delivery of all inter
vention components. In addition to

these domains, nature of the behav
iors, beliefs about consequences, 
and positive emotions were signifi
cantly associated with the quality of 
delivery but not with the complete
ness of delivery of all intervention 
components.

Domains unrelated to implementa
tion fidelity outcomes were innova
tion strategy (ie, unrelated to total 
completeness and quality of deliv
ery) and optimism, sociopolitical 
context, and negative emotions (ie, 
unrelated to total completeness) 
(Tab. 4). Furthermore, the domains 
innovation strategy and sociopoliti
cal context were unrelated to the 
completeness of delivery of any of 
the intervention components 
(Tab. 5).
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Table 5.
Domains and Completeness of Delivery of Intervention Components (Univariate Analyses) (n=268)°

D om ain

A. In tak e B. T ra in in g  P rogram C. E valuation

D. A tte n tio n  to  
M a in te n a n c e  o f  
Physical A ctiv ity

E. C ontact w ith  
th e  R eferring  
Professional6 n

b 9 5 %  Cl b 9 5 %  Cl b 9 5 %  Cl b 9 5 %  Cl b 9 5 %  Cl

D1: Knowledge .16 0.06, 0.25 .16 0.06, 0.25 .18 0.04, 0.32 .28 0.11, 0.44 .27 0.07, 0.46 5/5

D2: Skills .12 0.04, 0.20 .14 0.06, 0.22 .17 0.06, 0.29 .18 0.04, 0.32 .24 0.08, 0.41 5/5

D4: Beliefs about capabilities .31 0.19, 0.43 .33 0.21, 0.45 .35 0.17, 0.53 .56 0.35, 0.76 .65 0.41, 0.90 5/5

D17: Behavioral regulation .27 0.16, 0.39 .33 0.22, 0.45 .26 0.09, 0.43 .34 0.15, 0.54 .50 0.27, 0.74 5/5

D18: Nature of the behaviors .14 0.06, 0.22 .21 0.13, 0.29 .21 0.09, 0.33 .25 0.09, 0.42 4/5

D6: Beliefs about consequences .24 0.13, 0.34 .28 0.18, 0.38 .42 0.21, 0.64 3/5

D7: Intentions .16 0.09, 0.24 .18 0.10, 0.25 .19 0.04, 0.35 3/5

D14: Social influences .18 0.09, 0.27 .18 0.09, 0.26 .29 0.11, 0.47 3/5

D15: Positive emotions .14 0.04, 0.24 .18 0.09, 0.28 .25 0.09, 0.41 3/5 '

D3: Social/professional role and identity .11 0.03, 0.19 .21 0.04, 0.37 2/5

D8: Goals .11 0.04, 0.18 .18 0.03, 0.32 2/5

D9: Innovation .14 0.04, 0.24 .24 0.07, 0.41 2/5

D16: Negative emotions -.1 4 -0 .24 , -0 .03 -.11 -0 .22 , -0 .01 2/5

D5: Optimism .28 0.13, 0.43 1/5

D11: Organization .09 0.01, 0.17 1/5

D12: Patient .13 0.04, 0.23 1/5

D10: Sociopolitical context 0/5

D1 3: Innovation strategy 0/5

“ After the false discovery rate controlling procedure was used to correct for multiple testing, the overall P value was .05. CI=confidence interval (note that P 
values were controlled for multiple testing but that CIs were not). 
b n=255.

Discussion
Because of the increasing impor
tance of physical therapists’ 
evidence-based practices, we investi
gated physical therapists’ complete
ness and quality of delivery of PA 
interventions. To our knowledge, 
this is the first study investigating 
physical therapists’ implementation 
of PA interventions in general as well 
as factors associated with their 
implementation behaviors.

The data from the respondents indi
cated that they delivered PA inter
ventions with high fidelity. The com
pleteness and quality scores 
indicated that they delivered PA 
interventions following the interven
tion protocol to more than half and 
almost all of their patients and that 
they were satisfied with the quality

that they provided. The complete
ness scores appeared to be very 
good, particularly given that tailoring 
PA interventions to individual 
patients’ needs may, at times, require 
deviation from the protocol.33 The 
high completeness scores may be 
explained by the use of a self-report 
questionnaire to assess implementa
tion fidelity (discussed further 
below). Given the range of satisfac
tion scores (l=not satisfied at all, 
2=a little dissatisfied, 3=not satis- 
fiecl/not dissatisfied, 4=a little satis
fied, 5 = satisfied, 6=very satisfied, 
and 7=totally satisfied), our results 
suggested that physical therapists’ 
quality of delivery of PA interven
tions could be improved. The find
ings seem to be in line with previous 
research on physical therapists’ 
evidence-based practices, which sug

gests that the majority' of patients 
receives evidence-based care but 
that there is still room for 
improvement.25-28'3233

The results of the univariate multi
level analyses indicated that the most 
important domains associated with 
implementation fidelity were physi
cal therapists’ knowledge; skills; 
beliefs about capabilities to deliver 
PA interventions following the inter
vention protocol; beliefs about con
sequences of delivering PA interven
tions following the intervention 
protocol; positive emotions toward 
working with PA interventions; 
plans with regard to intervention 
delivery, including what to do when 
barriers, such as lack of time or lack 
of patient motivation, are encoun
tered; and the extent to which deliv-
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Table 6.
Domains and Quality of Delivery of Intervention Components (Univariate Analyses) (n=268)°

D om ain

A. In ta k e B. T ra in in g  P rogram C. E valuation6

D. A tte n tio n  to  
M a in te n an ce  o f  
Physical A c tiv ity

E. C on tac t w ith  
th e  R eferring  
P rofessional6

nb 9 5 %  Cl b 9 5 %  Cl b 9 5 %  Cl b 9 5 %  Cl b 9 5 %  Cl

D1: Knowledge .22 0.09, 0.34 .24 0.12, 0.35 .33 0.18, 0.48 .28 0.11, 0.46 .42 0.25, 0.59 5/5

D2: Skills .21 0.11, 0.31 .22 0.12, 0.31 .28 0.15, 0.41 .16 0.02, 0.31 .33 0.19, 0.48 5/5

D4: Beliefs about capabilities .48 0.33, 0.63 .56 0.43, 0.70 .74 0.56, 0.91 .69 0.48, 0.90 .55 0.34, 0.77 5/5

D6: Beliefs about consequences .17 0.04, 0.31 .32 0.19, 0.44 .39 0.21, 0.56 .23 0.04, 0.42 .41 0.22, 0.61 5/5

D15: Positive emotions .23 0.11, 0.35 .28 0.16, 0.39 .44 0.29, 0.59 .25 0.07, 0.42 .30 0.13, 0.47 5/5

D1 7: Behavioral regulation .29 0.15, 0.44 .40 0.26, 0.53 .47 0.28, 0.65 .38 0.18, 0.59 .45 0.24, 0.65 5/5

D18: Nature of the behaviors .22 0.12, 0.32 .32 0.22, 0.41 .35 0.22, 0.48 .20 0.05, 0.34 .24 0.09, 0.39 5/5

D 11: Organization .23 0.14, 0.32 .22 0.09, 0.34 .17 0.03, 0.31 .17 0.03, 0.31 4/5

D3: Social/professional role 
and identity

.14 0.04, 0.24 .19 0.06, 0.32 .23 0.08, 0.38 3/5

D5: Optim ism .13 0.02, 0.25 .18 0.07, 0.28 .23 0.07, 0.39 3/5

D 7: Intentions .19 0.10, 0.28 .20 0.07, 0.32 .17 0.04, 0.31 3/5

D9: Innovation .33 0.21, 0.44 .23 0.08, 0.40 .35 0.17, 0.52 3/5

D12: Patient .16 0.04, 0.28 .25 0.14, 0.37 .22 0.06, 0.37 3/5

D14: Social influences .21 0.10, 0.31 .20 0.05, 0.34 .24 0.08, 0.40 .30 0.13, 0.46 3/5

D16: Negative emotions - .2 0 -0 .3 3 , -0 .0 7 - .3 4 -0 .4 6 , -0 .2 2 - .4 6 -0 .6 2 , -0 .3 0 3/5

D8: Goals .13 0.02, 0.24 1/5

DIO: Sociopolitical context .11 0.02, 0.19 1/5

D1 3: Innovation strategy .19 0.03, 0.34 1/5

° A fter the false discovery rate controlling procedure was used to  correct fo r m ultip le testing, the overall P  value was .05. CI = confidence interval (note tha t P 
values were controlled fo r m u ltip le  testing bu t tha t CIs were not).
6 n= 2 55 .

ering PA interventions following the 
intervention protocol is an auto
matic behavior. The importance of 
these domains was previously
reported in qualitative studies of 
health care professionals’ behav
iors.38-48'64"66 Furthermore, con
structs related to the domains knowl
edge,25 beliefs about capabilities
(self-efficacy42-67 and perceived
behavioral control42-67-68), beliefs 
about consequences (outcome
expectations42-67 and atti
tudes28-67-68), behavioral regulation 
(action planning42-67 and coping 
planning12), and nature of the behav
iors (automaticity or habit42-67-68) 
were found to predict health care 
professionals’ behaviors in multiple 
quantitative studies. The findings 
suggest suitable theories for further 
investigation of physical therapists’

implementation of PA interventions, 
such as the Social Cognitive The
ory69 the Theory of Planned Behav
ior,70 and the Self-regulation The
ory.71 Furthermore, they provide 
possible clues for targets of imple
mentation strategies. For linking 
associated domains to techniques of 
behavior change,40-50 strategies for 
enhancing physical therapists’ 
implementation fidelity may include 
discussion and elaboration of guide
lines to enhance knowledge and 
beliefs about consequences 72 mod
eling and self-monitoring to enhance 
beliefs about capabilities and skills,72 
forming implementation intentions 
to enhance planning,72 and self
monitoring and positive feedback to 
increase the automaticity of imple
menting PA interventions following 
the intervention protocol.73 These

goals could be achieved through 
well-designed implementation strate
gies, such as the provision of work
shops and conferences, and systems 
to register behaviors related to 
guidelines.

On the basis of the results of the 
multivariate multilevel analyses, 
beliefs about capabilities appeared 
to be the most influential domain, 
with the strongest unique associa
tion with implementation fidelity. 
Together, the domains accounted for 
23% of the variance in both total 
completeness of delivery and total 
quality of delivery. Although Huijg et 
al55 demonstrated discriminant valid
ity of the domains of the Determi
nants of Implementation Behavior 
Questionnaire, the lower percentage 
of explained variance in the present
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study may be attributable to the large 
correlations between some of the 
domains, implying that they were 
not independent. In addition, the 
fact that only one significant predic
tor was found in the multivariate 
analysis, whereas in the univariate 
analyses many domains were signifi
cantly associated with the outcome 
variable, indicates that domains 
explain more or less the same por
tion of variations in implementation 
behaviors.

This finding may be explained by the 
fact that the TDF does not specify 
relationships between domains, 
which exist between the theoretical 
constructs that are integrated in the 
TDF. Therefore, the multivariate 
approach of exploring associations 
between domains and implementa
tion behaviors lacks the theoretical 
strength of the individual theories 
that inform the TDF. The results sug
gest that the TDF is a good frame
work for use in implementation sci
ence in the sense that domains that 
relate to implementation behaviors 
are included, but they suggest that 
more effort is needed in formulating 
the paths through which domains 
influence behaviors. Moreover, the 
TDF may be used in a different 
approach, such as operationalizing 
different theories and comparing 
their predictive validities or opera
tionalizing a specific theory (eg, the 
Theory of Planned Behavior70) and 
investigating the integration of other 
theoretical domains (eg, environ
mental context and resources) to 
enhance the prediction of health 
care professionals' behaviors.

Domains that were unrelated to 
implementation completeness were 
physical therapists’ optimism, their 
negative emotions, and characteris
tics of the sociopolitical context and 
innovation strategy. The lack of 
effect of optimism and negative emo
tions may have been related to phys
ical therapists’ feedback on these

specific questionnaire items, indicat
ing that emotions do not play a role 
in how they do their work; however, 
the domain positive emotions was 
significantly related to the outcome 
variables. Notably, domains unre
lated to implementation fidelity 
mainly concerned the context, 
whereas the most important 
domains associated with implemen
tation fidelity were related to the 
individual physical therapist. A pos
sible explanation for the lack of 
effect of the context domains is that 
we included physical therapists who 
were already delivering PA interven
tions to their patients, as we were 
interested in physical therapists’ 
implementation behaviors. There
fore, the contextual barriers usually 
encountered before delivery takes 
place (ie, in the adoption stage), 
such as lack of financial support 
from insurance companies and a 
consequent lack of PA intervention 
patients, did not play a role. Our 
results correspond to previous 
research reporting that contextual 
factors are more related to the adop
tion of innovations and less related 
to their implementation.74'75

Some limitations of the present study 
should be considered in the interpre
tation of the results. First, we took 
the perspective that generally PHC- 
based interventions are effective 
when they are delivered as intended. 
However, we still need to identify 
the active ingredients within PA 
intervention components and the 
conditions under which interven
tions are effective.76 Second, 
because of the cross-sectional design 
of the study, no causal relationships 
could be determined. One of the 
main limitations of the present study 
was the use of a self-report question
naire to assess implementation fidel
ity; the possibility of socially desir
able responses may have led to more 
favorable ratings of completeness 
and quality of delivery. Specifically, 
it might be problematic to ask phys

ical therapists to rate the quality of 
their own practices, which, in this 
study, was operationalized by a 
series of satisfaction questions. 
Moreover, it may be difficult for 
physical therapists to recall their 
behaviors with regard to specific 
tasks (ie, recall bias). Researchers 
may want to use other methods, 
such as observation, medical records 
data, and patient self-report, to assess 
physical therapists’ implementation 
behaviors. However, because all of 
these methods have their own 
advantages and disadvantages77 a 
comprehensive assessment of physi
cal therapists’ practices may require 
multiple data collection methods.78 
These issues emphasize the need for 
studies of instruments designed to 
reliably measure physical therapists’ 
completeness and quality of deliver)' 
of PA interventions, including the 
use of a combination of data collec
tion methods.

Another limitation is related to the 
55.2% response rate, which suggests 
a potential selection bias of study 
recruitment. In addition, compari
sons of respondents and nonrespon
dents indicated that the latter were 
significantly older and had more 
practice experience. Although the 
response rate is similar to those 
reported by Shirley et al9 and van der 
Wees et al,79 our respondents may 
have been physical therapists who 
found it more important to deliver 
PA interventions following the inter
vention protocol. This possibility 
may explain the high scores for 
implementation fidelity and little 
variation between them, limiting the 
generalizability of our results. The 
sample used for the present study 
comprised physical therapists deliv
ering PA interventions to people 
with COPD, diabetes, arthritis, and 
obesity. Although the study sample 
was a heterogeneous group, the PA 
interventions delivered to the 
patients may have been more similar 
to each other than other types of PA
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interventions, such as those given to 
people with low back pain. There
fore, our findings should be inter
preted with caution and cannot auto
matically be generalized to physical 
therapists delivering PA interven
tions to other target groups. Finally, 
we did not ask respondents about 
their reasons for not following the 
intervention protocol. We recom
mend inclusion of this question in 
future research, as deviation from 
the protocol may be valuable; for 
example, an intervention may need 
to be tailored to an individual 
patient’s needs. In addition, devia
tions can provide information on 
how to improve existing guidelines.

To our knowledge, this is the first 
study to investigate physical thera
pists’ completeness and quality of 
delivery of PA interventions in gen
eral as well as the theory-based fac
tors potentially influencing their 
implementation behaviors. Explor
ing influencing factors with a TDF- 
based questionnaire can help iden
tify theories that can be used to 
further investigate the implementa
tion of PA interventions.54 Knowl
edge about which factors influence 
physical therapists’ implementation 
fidelity can inform the development 
of strategies to promote the effective 
implementation of PA interventions, 
which, in turn, can enhance the pub
lic health impact of evidence-based 
PA interventions. 15'23'3 9 ~42 With
regard to the first and second 
research questions, respondents 
reported that they delivered PA inter
ventions to most of the patients 
receiving interventions and that they 
were satisfied with the quality that 
they provided. On the basis of the 
most important TDF domains associ
ated with completeness and quality 
of deliver}', it can be hypothesized 
that implementation fidelity may be 
enhanced by developing implemen
tation strategies that increase physi
cal therapists’ capabilities, beliefs 
about capabilities, beliefs about con

sequences, positive emotions, the 
quality of implementation plans, and 
the automaticity of delivery of PA 
interventions following the interven
tion protocol (ie, the third research 
question). Future studies should 
focus on investigating causal rela
tionships between factors and imple
mentation behaviors and should 
incorporate more objective mea
sures of implementation fidelity. 
Finally, when theory-based determi
nants are targeted by implementa
tion strategies, well-specified behav
ior change techniques should be 
used,76 and their effectiveness 
should be investigated in random
ized controlled trials.
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Appendix 1.
Physical Activity (PA) Intervention Components, Tasks, and Sample Items Measuring Implementation Fidelity0

PA In te rv e n tio n  
C om pon en t Tasks

Sam ple Item s M easuring Com pleteness  
o f D elivery

Item s M easuring Q u ality  o f  
Delivery

A. Intake With how many patients did you . . . How satisfied are you with how you did 
the intake?

Discuss patient history . . . discuss the patient history?

Determine goals . . . determine PA intervention goals?

Administer questionnaires . .  administer the PAR-Q?

Do physical tests . . .  do the 6MWT?

Report intake . .  . report the intake data following the 
reporting guidelines?

B. Training program For how many patients did you . . . How satisfied are you with how you 
delivered the training program?

Set up a training program . . .  set up a training program based on the 
intake?

Training program content . . . provide a training program with strength 
and cardio training?

Intensity . .  . provide a training program for at least 3 
months 2 times per week?

Do measurements . . . regularly measure training parameters?

Report parameters . . . report the parameter data following the 
reporting guidelines?

C. Evaluation With how many patients did you . . . How satisfied are you with how you did 
the evaluation?

Conduct evaluation session . .  . conduct an evaluation session?

Check goal achievement . . . check whether goals were achieved?

Readminister questionnaires . . . readminister the questionnaires from the 
intake at least once?

Repeat physical tests . . . repeat the physical tests from the intake at 
least once?

Report evaluation . . . report the evaluation data following the 
reporting guidelines?

D. Attention to maintenance 
of PA

For how many patients did you . . . How satisfied are you with how you 
gave attention to  patients' 
maintenance of PA after the 
intervention was finished?

Attention to maintenance 
of PA

. . . give attention to the maintenance of PA 
after the intervention was finished?

E. Contact with the referring 
professional

For how many patients did you . . . How satisfied are you with how you 
reported to the referring professional?

Contact with the referring 
professional

. . . report to the referring professional on the 
course and results of the PA intervention?

"The questionnaire was developed in Dutch. For the purpose of this article, all items were translated into English. PAR-Q=Physical Activity Readiness 
Questionnaire, 6MWT=Six-Minute Walk Test. The core components (and their underlying tasks) of PA interventions shown in Appendix 1 are based on 
evidence-based protocols recommended by the Royal Dutch Society for Physical Therapy (KNGF) for the delivery of PA interventions to people with chronic 
obstructive pulmonary disease, diabetes, arthritis, and obesity.29 The PA intervention protocols recommended by the KNGF provide general information on 
PA and background information on the specific condition the protocol addresses and describe how physical therapists can promote PA in an evidence-based 
way. Moreover, the KNGF has developed an additional document29 that describes chronic conditions and health care in the Netherlands, PA in people with 
a chronic condition, and theories on changing PA behavior. Specifically, several important theories on behavior and behavior change are discussed. With 
regard to individual theories, the factors that influence PA behavior are described, and strategies that physical therapists can use to promote PA behavior are 
presented. Examples of factors and strategies to promote PA behavior are as follows:

a. Attitudes: It is important for physical therapists to know how their patients think about PA. Attitudes can be influenced by discussing advantages and 
disadvantages of PA so as to alter incorrect presumptions and reinforce correct presumptions.80

b. Self-efficacy: Physical therapists should assess their patients' self-efficacy and to what extent this factor inhibits PA behavior change. Self-efficacy can be 
influenced by training skills, which can be provided to patients through graded tasks.80

c. Motivation: Motivational interviewing can be used to influence patients' motivation to change their PA behavior. Goal setting, monitoring behavior, 
and the provision of feedback on goal achievement are important elements of motivational interviewing. Furthermore, expressing empathy about patients' 
ambivalence and developing discrepancy with regard to their old behaviors is an example of a motivational interviewing strategy.81
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Appendix 2.
Determinants of Implementation Behavior Questionnaire0

Domain
Constructs 

(No. o f Items) Items

D1: Knowledge Knowledge (1) 1 know how  to  deliver [PA intervention] fo llow ing the intervention protocol

Role clarity (B) Objectives of [PA intervention] and my role in delivering the intervention are clearly 
defined for me

W ith regard to  [PA intervention], 1 know w hat my responsibilities are

In m y w ork w ith  [PA intervention], 1 know exactly w hat is expected from  me

D2: Skills Skills (3) 1 have been trained in delivering [PA intervention] fo llow ing the intervention protocol

1 have the skills to  deliver [PA intervention] fo llow ing the intervention protocol

1 am practiced in delivering [PA intervention] fo llow ing the intervention protocol

D3: Social/professional role 
and identity

Professional role (3) Delivering [PA intervention] fo llow ing the intervention protocol is part o f m y w ork as 
a PT

As a PT, it is m y job to  deliver [PA intervention] fo llow ing the intervention protocol

It is m y responsibility as a PT to  deliver [PA intervention] fo llow ing the intervention 
protocol

D4: Beliefs about capabilities Self-efficacy (4) 1 am confident tha t 1 can deliver [PA intervention] fo llow ing the intervention protocol

1 am confident that 1 can deliver [PA intervention] fo llow ing the intervention protocol 
even when other professionals w ith  w hom  1 deliver [PA intervention] do not do this

1 am confident tha t 1 can deliver [PA intervention] fo llow ing the intervention protocol 
even when there is little  time

1 am confident that 1 can deliver [PA intervention] fo llow ing the intervention protocol 
even when patients are n o t motivated

Perceived behavioral 
control (7)

1 have control over delivering [PA intervention] fo llow ing  the intervention protocol

For me, delivering [PA intervention] fo llow ing  the intervention protocol is (very 
d ifficu lt -  very easy)

For me, perform ing the intake is (very d ifficu lt -  very easy)

For me, delivering the tra ining program is (very d ifficu lt -  very easy)

For me, perform ing the evaluation is (very d ifficu lt -  very easy)

For me, giving attention to  patients' maintenance of PA behavior outside [PA 
intervention] is (very d ifficu lt -  very easy)

For me, reporting about [PA intervention] to  the referring professional is (very 
d ifficu lt -  very easy)

D5: Optim ism O ptim ism  (3) In m y work as a PT, in uncertain times, 1 usually expect the best

In m y work as a PT, I'm  always optim istic about the future

In m y work as a PT, overall, 1 expect more good things to  happen than bad

(Continued)
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Appendix 2.
Continued

Domain
Constructs 

(No. o f Items) Items

D6: Beliefs about 
consequences

A ttitude (4) For me, delivering [PA intervention] fo llow ing  the intervention protocol is (no t useful 
at all -  very useful)

For me, delivering [PA intervention] fo llow ing the intervention protocol is (not 
w orthw hile  at all -  very w orthw hile)

For me, delivering [PA intervention] fo llow ing the intervention protocol is (not 
pleasurable at all -  very pleasurable)

For me, delivering [PA intervention] fo llow ing the  intervention protocol is (not 
interesting at all -  very interesting)

Outcom e 
expectancies (5)

If 1 deliver [PA intervention] fo llow ing the intervention protocol, [PA intervention] will 
be most effective

If 1 deliver [PA intervention] fo llow ing  the intervention protocol, patients w ill be 
appreciative

Delivering [PA intervention] fo llow ing  the intervention protocol w ill strengthen 
collaboration w ith  professionals w ith  w hom  1 deliver [PA intervention]

If 1 deliver [PA intervention] fo llow ing the intervention protocol, 1 w ill feel satisfied

Delivering [PA intervention] fo llow ing the intervention protocol w ill help patients to 
be more physically active

Reinforcement (3) When 1 deliver [PA intervention] fo llow ing the intervention protocol, 1 get financial 
reimbursement

When 1 deliver [PA intervention] fo llow ing the intervention protocol, 1 get recognition 
from  the work context

When 1 deliver [PA intervention] fo llow ing the intervention protocol, 1 get recognition 
from  patients

D7: Intentions Intention (3) 1 intend to  deliver [PA intervention] fo llow ing the intervention protocol in the next 3 
months

1 w ill defin ite ly deliver [PA intervention] fo llow ing the intervention protocol in the 
next 3 months

How strong is your intention to  deliver [PA intervention] fo llow ing the intervention 
protocol in the next 3 months?

D8: Goals Priority (2) How often is working on something else on your agenda a higher prio rity  than 
delivering [PA intervention] fo llow ing  the intervention protocol?

How often is working on something else on your agenda more urgent than 
delivering [PA intervention] fo llow ing the intervention protocol?

D9: Innovation Innovation 
characteristics (5)

It is possible to  ta ilor [PA intervention] to  patients' needs

It is possible to  ta ilor [PA intervention] to  professionals' needs

[PA intervention] costs little  tim e to  deliver

[PA intervention] is com patib le w ith  daily practice

[PA intervention] is simple to  deliver

D10: Sociopolitical context Sociopolitical 
context (3)

Government and local authorities provide sufficient support fo r interventions such as 
[PA intervention]

Insurance companies provide sufficient support fo r interventions such as [PA 
intervention]

Primary health care is sufficiently oriented toward prevention

(Continued)
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Appendix 2.
Continued

D om ain
Constructs  

(N o . o f Item s) Item s

D 11: Organization Organizational 
resources and 
support (4)

In the organization at w hich I work, all necessary resources are available to  deliver 
[PA intervention]

I can count on support from  the m anagem ent o f the organization at w hich I work, 
when delivering [PA intervention] fo llow ing the intervention protocol is d ifficu lt

The m anagem ent of the organization at w hich I work is w illing  to  listen to  my 
problems w ith  delivering [PA intervention] fo llow ing the intervention protocol

The m anagem ent o f the organization at which I w ork is helpful w ith  delivering [PA 
intervention] fo llow ing the intervention protocol

D12: Patient Patient
characteristics (2)

Patients receiving [PA intervention] are motivated

Patients receiving [PA intervention] are positive about [PA intervention]

D13: Innovation strategy Innovation strategies 

(7)
[Im plem enting organization] provides professionals w ith  tra in ing to  deliver [PA 

intervention]

[Im plem enting organization] provides the possibility to  experience delivering [PA 
intervention] before professionals need to  com m it to  it

[Im plem enting organization] provides sufficient intervention materials

[Im plem enting organization] provides assistance to  professionals w ith  delivering [PA 
intervention]

[Im plem enting organization] organizes peer support meetings fo r professionals

[Im plem enting organization] provides sufficient financial reimbursement to  
professionals fo r [PA intervention] delivery

[Im plem enting organization] provides insights in to  results o f [PA intervention]

D14: Social influences Subjective norm  (2) M ost people w ho are im portan t to  me th ink tha t I should deliver [PA intervention] 
fo llow ing the intervention protocol

Professionals w ith  w hom  I deliver [PA intervention] th ink tha t I should deliver [PA 
intervention] fo llow ing the intervention protocol

Descriptive norm  (2) Professionals w ith  w hom  I deliver [PA intervention] deliver [PA intervention] fo llow ing 
the intervention protocol

O ther professionals w ho  work w ith  [PA intervention] deliver [PA intervention] 
fo llow ing the intervention protocol

Social support (3) I can count on support from  professionals w ith  w hom  I deliver [PA intervention] 
when delivering [PA intervention] fo llow ing the intervention protocol is d ifficu lt

Professionals w ith  w hom  I deliver [PA intervention] are w illing  to  listen to  my 
problems w ith  delivering [PA intervention] fo llow ing the intervention protocol

Professionals w ith  w hom  I deliver [PA intervention] are helpful w ith  delivering [PA 
intervention] fo llow ing the intervention protocol

D15: Positive emotions Positive emotions 
(6)

When I work w ith  [PA intervention], I feel optim istic

When I work w ith  [PA intervention], I feel com fortable

When I work w ith  [PA intervention], I feel calm

When I work w ith  [PA intervention], I feel relaxed

When I work w ith  [PA intervention], I feel cheerful

When I work w ith  [PA intervention], I feel elated

D16: Negative emotions Negative emotions 
(6)

When I work w ith  [PA intervention], I feel nervous

When I work w ith  [PA intervention], I feel pessimistic

When I work w ith  [PA intervention], I feel depressed

When I work w ith  [PA intervention], I feel agitated

When I work w ith  [PA intervention], I feel sad

When I work w ith  [PA intervention], I feel uncom fortable

(Continued)
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Appendix 2.
Continued

D om ain
Constructs  

(N o. o f  Item s) Item s

D17: Behavioral regulation Action planning (3) 1 have a clear plan regarding how 1 will deliver [PA intervention] following the 
intervention protocol

1 have a clear plan regarding circumstances under which 1 will deliver [PA 
intervention] following the intervention protocol

1 have a clear plan regarding when 1 will deliver [PA intervention] following the 
intervention protocol

Coping planning (3) 1 have a clear plan with regard to delivering [PA intervention] following the 
intervention protocol when patients are not motivated

1 have a clear plan with regard to delivering [PA intervention] following the 
intervention protocol when there is little time

1 have a clear plan with regard to delivering [PA intervention] following the 
intervention protocol when other professionals with whom 1 deliver [PA 
intervention] do not

D18: Nature of the 
behaviors

Automaticity (4) Delivering [PA intervention] following the intervention protocol is something 1 do 
automatically

Delivering [PA intervention] following the intervention protocol is something 1 do 
without having to consciously remember

Delivering [PA intervention] following the intervention protocol is something 1 do 
without thinking

Delivering [PA intervention] following the intervention protocol is something 1 start 
doing before 1 realize 1 am doing it

Memory (2) Delivering [PA intervention] following the intervention protocol is something 1 seldom 
forget

Delivering [PA intervention] following the intervention protocol is something 1 often 
forget

" Reprinted with permission from: Huijg |M, Gebhardt WA, Dusseldorp E, et al. Measuring determinants of implementation behavior: psychometric 
properties of a questionnaire based on the Theoretical Domains Framework. Implement Sci. 2014;9:33. PA=physical activity, PT=physical therapist.
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