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Abstract

Background: Finnish clinical guidelines are evolving toward integration of knowledge modules into the electronic
health record in the Evidence-Based Medicine electronic Decision Support project. It therefore became important to
study which factors affect professionals' intention to use clinical guidelines generally in their decision-making on
patient care. A theory-based approach is a possible solution to explore determinants of professionals' behaviour. The
study's aim was to produce baseline information for developers and implementers by using the theory of planned
behaviour.

Methods: A cross-sectional internet-based survey was carried out in Finnish healthcare organisations within three
hospital districts. The target population (n = 2,252) included physicians, nurses, and other professionals, of whom 806
participated. Indicators of the intention to use clinical guidelines were observed by using a theory-based
questionnaire. The main data analysis was done by means of multiple linear regressions.

Results: The results indicated that all theory-based variables--the attitude toward the behaviour, the subjective norm,
and the perceived behaviour control--were important factors associated with the professionals' intention to use clinical
practice guidelines for their area of specialisation in the decisions they would make on the care of patients in the next
three months. In addition, both the nurse and the physician factors had positive (p < 0.01) effects on this intention in
comparison to other professionals. In the similar models for all professions, the strongest factor for the physicians was
the perceived behaviour control, while the key factor for the nurses and the other professionals was the subjective
norm. This means that context- and guideline-based factors either facilitate or hinder the intention to use clinical
guidelines among physicians and, correspondingly, normative beliefs related to social pressures do so for nurses and
other healthcare professionals.

Conclusions: The results confirm suggestions that the theory of planned behaviour is a suitable theoretical basis for
implementing clinical guidelines in healthcare practices. Our new finding was that, in general, profession had an effect
on intention to use clinical guidelines in patient care. Therefore, the study reaffirms the general contention that
different strategies need to be in place when clinical guidelines are targeted at different professional groups.

- J

Background

Clinical guidelines are systematically developed to assist
healthcare professionals and patients in making treat-
ment decisions [1]. In Finland, there are long traditions of
developing national electronic guideline databases [2].
These are used via a national health portal http://
www.terveysportti.fi throughout the healthcare system

* Correspondence: tiina kortteisto@uta.fi
1 Tampere School of Public Health, University of Tampere, Medisiinarinkatu 3,

Tampere, Finland
Full list of author information is available at the end of the article

(in all primary care centres and secondary care hospitals)
[3]. Clinical guidelines seem well disseminated to health-
care organisations, but there is still scant evidence on
adoption in clinical practice [4-7].

There are several obstacles to guideline adherence,
some of which are related to the professionals, such as
lack of awareness, agreement, self-efficacy, and inertia of
previous practice. There are also guideline-, patient-, and
environmental-related barriers that are influenced fur-
ther by context [8]. For successful implementation of

©2010 Kortteisto et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons

() BioMed Central Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20587021
http://www.terveysportti.fi
http://www.terveysportti.fi

Kortteisto et al. Implementation Science 2010, 5:51
http://www.implementationscience.com/content/5/1/51

guidelines, there is a need to better understand the com-
plexity of changing clinical practice and especially the
implementation problems that relate to professional atti-
tudes and experiences associated with use of guidelines in
the healthcare context [9-12].

A theory-based approach is a possible solution for
exploring determinants of professionals’ behaviour
[13,14]. The theory of planned behaviour (TPB) is a con-
ceptual framework for understanding human social
behaviour [15,16]. The TPB states that one central deter-
minant of behaviour is an intention to perform it. The
strength of intention consists in three kinds of latent
components (see Figure 1). The first component, the atti-
tude toward the behaviour, is composed of human beliefs
about consequences of the behaviour. The second com-
ponent, the subjective norm, is composed of human nor-
mative beliefs and social pressure toward the behaviour.
The third component, the perceived behaviour control, is
composed of human beliefs concerning capability and the
controllability of performing the behaviour. The latter
can also be directly associated with the behaviour [17].

Applying the TPB to identify which theoretical con-
structs predict use of guidelines in clinical practice, as has
been done in studies among healthcare professionals
[18,19], is advisable since intention seems to be a valid
proxy measure for behaviour [20]. These studies have tar-
geted either a specific profession, such as gynaecologists
[21], or one specific guideline in a specific healthcare set-
ting--for example, hand hygiene among neonatal health-
care workers [22]. One American study [23] examined
physicians' compliance with one of four specific sets of
clinical guidelines on five practice sites--for example, an
asthma guideline among two family practice residency

Page 2 of 10

groups. The results show that the perceived behavioural
control was the strongest predictor of physicians' behav-
ioural intention.

However, there are still some concerns about the corre-
spondence between an intention and a future behaviour,
particularly in healthcare professionals' practice [24],
even though intentions explaining 28% of the variance of
behaviour should be considered 'good' [25]. In addition,
both nurses' and physicians' self-reported adherence to
guidelines have been assessed as greater than their actual
use of guidelines [23,26]. Moreover, in a systematic
review [19], it was shown that a number of methodologi-
cal and theoretical moderators may influence the efficacy
of prediction of intention.

This study focuses on the general level of clinical guide-
lines' use in healthcare practice wherein each profession
has its own duty concerning, and also relationship to,
guidelines. Only a few previous studies applying qualita-
tive methods [27-29] have explored this topic before,
none of them in a Finnish context. Here, the TPB-based
survey is applied for the first time among several types of
professionals (physicians, registered nurses, public health
nurses, midwives, ward nurses, physiotherapists, occupa-
tional therapists, and others) in both primary and sec-
ondary care. In addition, Finnish clinical guidelines are
currently evolving from access via the internet environ-
ment to integration of knowledge modules into the elec-
tronic health record in the Evidence-Based Medicine
electronic Decision Support (EBMeDS) project [30-32].
To produce baseline information, it was considered
important to study which factors affect professionals'
intention to use clinical practice guidelines in making
their decisions concerning care of patients. The study
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Figure 1 A framework of the theory of planned behaviour [17]; see also [63].
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questions were as follows: Do healthcare professionals
have positive or negative intention to use clinical guide-
lines for their area of specialisation in their decision-mak-
ing for patient care? How do healthcare professions differ
in their intentions? What factors are associated with
healthcare professionals' intention to use clinical guide-
lines in patient care?

Methods

Procedures and participants

A cross-sectional internet-based survey was carried out
from October 2006 to May 2007 in publicly funded
healthcare organisations (n = 26) within three hospital
districts, which were to become the pilot sites of
EBMeDS. The target population included all physicians,
registered nurses, and other healthcare professionals with
at least nursing-level education in the Kymenlaakso (KL)
and Central-Finland (CF) hospital districts (n = 1,400);
units of dental care, radiology, and laboratory workers
were excluded. In the hospital district of Northern-Savo
(NS), professionals involved in the care of diabetes were
included (n = 913). Different professions were included
because the EBMeDS system was to be piloted among all
of these groups. The target groups were approached
through a contact person nominated from the participat-
ing organisations, the chief medical officers of which
approved the study.

The final target study population consisted of 2,252
professionals (61 professionals were excluded because of,
for example, an invalid e-mail address). After two
reminders, 806 healthcare professionals responded: 135
physicians (out of 463), 552 nurses (out of 1,477), and 112
other professionals (out of 312).

Questionnaire

A questionnaire was designed by the EBMeDS study
group complemented by two advisers with psychology
degrees. The aim was to develop a multifaceted and prac-
tical questionnaire consisting of relevant questions.
Therefore, the first two questionnaires were constructed
to be of differing length. These were piloted among a con-
venience sample of healthcare professionals (n = 56) ran-
domised into two groups [33]. Pilot group one were given
the longer questionnaire one, and pilot group two
received the shorter version two, in an internet-based
survey. The response rate increased from 22% to 44% in
group one, and from 36% to 50% in group two after one
reminder. The respondents gave valuable feedback, such
as that questionnaire one was too long, questions were
targeted more to physicians than nurses, there were too
many issues addressed within one question and by the
questionnaire overall, and formulation of a very informa-
tive covering letter would encourage responses.
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Next, JK and TK carefully considered each question in
relation to the objectives of the EBMeDS project. The
EBMeDS study group reflected on the feedback and then
abbreviated the questionnaire to 27 questions in the fol-
lowing areas: information technology questions, which
included nine questions about the usefulness of and satis-
faction with the electronic patient record and informa-
tion databases; guideline questions, which involved the
Attitudes towards Guidelines Scale [34] and included also
the TPB-based items; job content questions, which
applied a concise form of the Job Content Questionnaire
[35]; and questions on the respondent's individual and
organisational background. Four investigators tested the
technical validity of the internet questionnaire. Here, we
included the TPB-based items and background questions
(see Additional File 1). A covering letter described the
objectives of the study, with a link to the web pages of the
EBMeDS project, approval of the study, and investigator
information [33].

Indicators

The items in the guideline-based set of questions were
designed according to the principles of the brief form of
the TPB questionnaire manual [36]. In keeping with the
principle of compatibility [17,37,38], the four indicators
referred to clinical practice guideline use in general, not
one specific guideline. The target behaviour is considered
to involve a professional's knowing use of patient-specific
guidelines in clinical decision-making, which was not
directly observed. The dependent variable was an inten-
tion, which was measured with one item: T intend to use
clinical practice guidelines for my area of specialisation in
the decisions I make on the care of patients in the next
three months.' The first latent component, the attitude
toward the behaviour, was assessed by way of three
behaviour beliefs associated with the use of clinical prac-
tice guidelines. The second latent component, the subjec-
tive norm, was assessed in terms of three normative
beliefs about social pressures to use clinical practice
guidelines. The third latent component, the perceived
behaviour control, was assessed with six control beliefs
about context and guideline factors that might facilitate
or hinder use of clinical practice guidelines. These behav-
ioural, normative, and control belief items were devel-
oped by means of a manual [36], earlier evidence [39,40],
and guideline-based Finnish national document [41] such
that each of them should be relevant and important for
healthcare professionals in the Finnish healthcare con-
text. Each item for the variables was assessed directly by
the respondent, rated on a seven-point scale: 1 = abso-
lutely negative, 2 = negative, 3 = probably negative, 4 =
neither negative nor positive, 5 = probably positive, 6 =
positive, 7 = absolutely positive.
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Analyses

Statistical analyses were performed with SPSS for Win-
dows, version 15.0. The characteristics of the sample and
the dependent variable frequency were analysed with
descriptive statistics. Factor analysis with principal com-
ponent analysis, using the varimax rotation method, was
carried out for 12 TPB items in order to verify the dis-
criminant validity of the three predicted variables com-
puted in the analysis [42]. These items were combined
according to the theory into three latent components.
The internal consistency of the scales, measured via
Cronbach's alpha coefficient, was above 0.8 for each of
these variables, which can be considered a satisfactory
value [43]. Profession group differences for the intention
variable were analysed via variance analysis with Welch's
and Gamess-Howell's tests, which have been recom-
mended for use in cases of unequal sample sizes and
unequal variances [44]. The main data analyses were con-
ducted with multiple linear (ordinary least square)
regressions [45]. The models were formed to use the the-
ory-based variables, dummy variables related to respon-
dents (age and gender) and profession in the overall
model, and organisation characteristics (healthcare level
and hospital district). In the analyses, the variables were
directly entered in the model to investigate the effect of
each on the professionals' intention to use clinical prac-
tice guidelines. The theory-based TPB variables were
handled as continuous in the models despite being com-
posed of only seven discrete values. Subjects with missing
values were excluded from all analyses. This caused a
reduction in the number of respondents, which is
reported upon further in the discussion section.

Results
The e-mail invitation to participate the internet-based
survey was followed by two reminders. The overall
response rate was 36%; broken down by profession, it was
29% among physicians, 37% for nurses, and 36% for other
professions. The majority of the respondents (89%) were
female (see Table 1), and the mean age was 45 years
(range: 24 to 67 years). The distribution by profession was
17% physicians, 69% nurses (registered nurses, public
health nurses, and midwives), and 14% other profession-
als in the healthcare field (physiotherapists, ward nurses,
occupational therapists, rehabilitation advisers, et al.).
The intention to use clinical practice guidelines in deci-
sion making for patient care was more often positive than
negative. Overall, 18% of the respondents indicated abso-
lutely positive and 30% positive intention, while only 1%
indicated absolutely negative and 4% negative views. The
mean score of the intention variable was 5.5 points for the
physicians, 5.3 for the nurses, and 5.0 for the other pro-
fessionals (see Table 2). The Welch's variance-weighted
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ANOVA (asymptotically F 3.83, p = 0.02) indicated that
at least one difference existed between the groups. Fur-
ther, the Games-Howell's test indicated positive differ-
ences between physicians and nurses (mean difference
0.30, p = 0.04), and between physicians and other profes-
sionals (mean difference 0.42, p = 0.04).

The factors associated with the professionals' intention
to use clinical practice guidelines were analysed via multi-
ple linear regression models. The overall regression
model was statistically acceptable (F = 37.41, p < 0.001)
and explained 36% (adjusted R square) of the variation in
the intention to use clinical guidelines. Moreover, the
TPB variables, as well as nurse and physician variables,
had a positive effect on the intention to use clinical prac-
tice guidelines (see Table 3). When similar models were
run in both primary and secondary care settings, the pos-
itive profession effect on the intention remained among
secondary care workers (B = 0.55, p = 0.01 among nurses
and B = 0.98, p < 0.001 among physicians) but did not
remain statistically significant among primary care work-
ers. After these results, similar regression models were
run in each profession group.

The physicians model explained 48% variation in the
intention to use clinical guidelines (see Table 3). All TPB
variables were positively correlated with the intention
variable. The strongest of these was perceived behaviour
control, showing a positive association with the intention
variable. This indicates that the physicians, who had a
more positive view of contexts and guideline factors, also
intended to use clinical practice guidelines more often.
Among the variables of individual and organisation char-
acteristics, only the variable for primary care had a nega-
tive effect on the intention variable, thus showing less
intention among primary care physicians to use clinical
practice guidelines than among secondary care physi-
cians.

The nurses model explained 34% of the variation in the
intention to use clinical guidelines (see Table 3). Of all
variables in the model, only the TPB variables were posi-
tively correlated with the intention variable. The subjec-
tive norm was the strongest factor, indicating that those
nurses who perceived social pressure to use clinical prac-
tice guidelines also had more positive intention to use
them than did nurses who did not perceive social pres-
sure.

The model for other professionals explained 32% of the
variation in the intention to use clinical guidelines (see
Table 3). Of all variables, only the subjective norm and
the perceived behaviour control were positively corre-
lated with the intention variable. The subjective norm
was the strongest factor, indicating that the professionals'
perception of social pressure toward the use of clinical
guidelines produced positive intention to use them.
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Table 1: Characteristics of the respondents, compared to the target population

Respondents Target

n % n %
Gender (n =792)
Female 703 89 1,948 87
Male 89 1 304 13
Age (n=788) No information
Below 35 years 103 13
35 to 44 years 258 33
45 to 54 years 327 41
55 and over 100 13
Profession (n =799)
Physician 135 17 463 20
Nurse 552 69 1,477 66
Other 112 14 312 14
Healthcare level (n =799)
Primary care 437 55 1,105 49
Secondary care 362 45 1,147 51
Hospital district (n = 802)
KLa 423 53 1,248 55
NSP 326 40 888 40
CFe 53 7 116 5

aKL = Kymenlaakso hospital district.
bNS = Northern-Savo hospital district.
¢CF = Central-Finland hospital district.

Discussion

Main results

The results of this study indicate that the TPB variables--
the attitude toward the behaviour, the subjective norm,
and the perceived behaviour control--are important fac-
tors associated with the healthcare professionals' inten-
tion to use clinical practice guidelines generally in their
decisions on patient care. Consequently, the results con-
firm suggestions that the TPB is a suitable theoretical
basis for implementation of clinical guidelines in multiple
healthcare professions' practices [13,20,46].

An important finding for clinical guideline developers
and implementers is that both the nurses and the physi-
cians had stronger intention to use clinical guidelines in
patient care than other professionals did when other fac-
tors in the model were fixed. In particular, this effect was
strong among secondary care workers. On the other
hand, nurses and physicians had similar intention to util-
ise clinical guidelines when compared only against each
other in a regression model. Thus, our results indicate

that contextual factors, such as multiple profession
groups or healthcare setting, were important in our
model.

In the profession-based models, the factor associated
most strongly with intention was the perceived behaviour
control for the physicians, but the subjective norm for the
nurses and other professionals. These results indicate
that, in particular, context- and guideline-based factors
either encourage or hinder the intention to use clinical
practice guidelines among physicians, and that normative
beliefs related to social pressures have a corresponding
effect for nurses and other professionals. It can be argued
that for successful implementation of clinical guidelines
the implementers should recognise and make better use
of those context and guideline factors that can have a pos-
itive effect on implementation by physicians as well as
those normative belief factors with positive effects, such
as a superior's support for use of clinical guidelines, for
nurses and other professionals [47]. According to the
behaviour science perspective [15,16,38], it is necessary
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Table 2: Description of the variables in the models--means (standard deviations)

Variable Overall model Physicians model Nurses model  Others model
(n=638) (n=123) (n=436) (n=79)
Theory of planned behaviour variables
Intention (1 item), scale: 1-72 5.3(1.3) 5.5(1.2) 5.3(1.3) 5.0(1.3)
Attitude (3 items), scale: 1-72 54(1.2) 5.2(1.3) 54(1.2) 54(1.2)
Subjective norm (3 items), scale: 1-72 5.4(1.0) 5.4(1.0) 54(1.1) 5.4(1.0)
Perceived behaviour control (6 items), scale: 1-72 4.4 (0.8) 4.5 (0.8) 4.3(0.9) 4.4 (0.8)
Individual-level variables for the respondents
Gender (male =0, female = 1) 0.9(0.3) 0.6 (0.5) 0.9(0.2) 0.9(0.2)
Age 44.4 (8.4) 45.8 (8.9) 43.9(8.3) 45.2(7.7)
Nurse_d (nurse = 1, physician or other professional = 0) 0.7 (0.5) - - -
Physician_d (physician = 1, nurse or other professional =0) 0.2 (0.4) - - -
Organisation-level variables for the respondents
Primary care (primary care = 1, secondary care = 0) 0.6 (0.5) 0.5 (0.5) 0.6 (0.5) 0.7 (0.5)
KL (KL = 1, others = 0)° 0.5(0.5) 0.4 (0.5) 0.5(0.5) 0.5(0.5)
NS (NS =1, others = 0)b 0.4 (0.5) 0.5(0.5) 0.4(0.5) 0.4 (0.5)

aHigher score = more positive view.

bKymenlaakso (KL) and Northern-Savo (NS) hospital districts, as dummy variables, with the Central-Finland hospital district (CF) as a reference

group in the regression models.

at the first stage in planning of an implementation to
identify the beliefs behind the target behaviour where one
wishes to see change.

Similar findings to those for the physician group have
been reported earlier [23,39,48,49]. However, also oppo-
site results have been reported; for example, Puffer and
Rashidian [40] found that among nurses the attitude
toward the behaviour and the perceived behaviour con-
trol are the most important indicators of intention to
offer smoking cessation advice. Limbert and Lamb [50]
found the subjective norm the strongest indicator of
intention to use the asthma guidelines and the attitude
toward the behaviour the strongest indicator of intention
to use the antibiotic guidelines among physicians. How-
ever, these differences from our results could be simply
explained by the different target behaviour. This study
considered not specific guideline-based behaviours but,
instead, professional's general self-reported behaviour in
the patient-specific use of guidelines.

The variables of individual and organisation character-
istics had no effect or only a modest one on the profes-
sionals' intention to use clinical practice guidelines in the
profession-based models. The negative effect of the pri-
mary care variable in the physicians group may be clini-
cally relevant, highlighting the nature of the work

environment for guideline implementers. This phenome-
non is described thoroughly by McKenna et al. [51], who
analysed studies of barriers to evidence-based practice in
primary care. The conclusions were that potential barri-
ers to target behaviour have to be identified specifically in
relation to the work environment in which they arise, and
that there was only limited high-quality evidence avail-
able of this phenomenon.

We found that the intention to use clinical practice
guidelines in decision making regarding patient care was,
for the most part, positive for all professions. Almost one-
half of the respondents had positive intentions, and only
5% were negative. This is a positive message for imple-
mentation of the EBMeDS in clinical practice. It also con-
firms our earlier findings among Finnish physicians [52].
It seems that there exist in Finland potential pilot users
for automatic reminders based on the clinical guidelines.
However, it is equally important to notice that 40% of
physicians and 50% of nurses and other professionals
responded with a 3, 4, or 5 on the seven-point scale here.
It seems that the main conclusion is that almost one-half
of the respondents were uncertain of their intentions or
that intentions may change in changing clinical situa-
tions. Another possibility is that the intention item 'I
intend to use clinical practice guidelines for my area of
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Table 3: Effects of TPB variables and individual and organisation characteristics on professionals' intention to use clinical

guidelines--ordinary least squares models

Overall model

Physicians model

Nurses model Others model

Variables B t-test B t-test B t-test B t-test
Constant 0.84 2.07 * 1.15 1.26 0.98 2.03 * 1.96 1.50

Attitude 0.26 6.15 i 0.24 3.1 ** 0.27 5.18 il 0.15 1.16
Subjective norm 0.34 7.13 il 0.27 2.67 ** 0.33 5.71 il 0.48 3.02 **
Perceived behaviour 0.34 5.94 *** 045 3.82 *¥** - 0.28 3.99 b 0.35 2.03 *
control

Gender -0.01 -0.09 0.01 0.05 0.09 0.38 -0.07 -0.12

Age -0.01 -1.62 -0.01 -1.19 -0.00 -0.54 -0.03 -1.84

Primary care 0.9 0.93 -0.40 -2.34 * 0.20 1.74 0.30 0.97

KLa -0.32 -1.89 0.07 0.16 -0.24 -1.14 -0.71 -1.63

NSa -0.18 -1.11 0.45 1.10 -0.21 -1.03 -0.55 -1.33
Nurse_dummy®b 0.34 2.70 **

Physician_dummyb 0.52 3.25 **

n 637 122 435 78

R square 0.37 0.52 0.36 0.39

Adjusted R 0.36 0.48 0.34 0.32

F 37.41 XX 15.13 Fxx 29.73 X 5.56 Fxx

***p < 0.001, **p < 0.01, *p < 0.05

aKymenlaakso (KL) and Northern-Savo (NS) hospital districts: dummy variables, with the Central-Finland hospital district (CF) as a reference

group.

bThe other profession group was a reference group in the overall model.

specialisation in the decisions I make on the care of
patients in the next three months' was too general, and
therefore it was hard for professionals to respond more
precisely. This, in turn, may simply translate into tailoring
behaviour individually according to the patients' needs.
These findings are in line with previous evidence on the
use of guidelines in Finnish primary care [53,54] and sec-
ondary care [7]. For example, the guidelines concerning
resuscitation are reported to be used in only 42% of Finn-
ish health centres [5].

Differences were found in the variance analysis
between professions in their intentions to use clinical
guidelines. The score for this intention was higher among
physicians than among nurses or other professionals.
Similar results were reported in the study of Goossens's et
al. [55], wherein physicians' and nurses' willingness to
adopt a set of guidelines at an academic medical centre
were compared. This is an important message for over-
coming possible barriers in implementation of the
EBMeDS in a multi-profession context. An Australian
study [56] also found that education of professionals and
motivation of multidisciplinary groups to redesign care
processes can aid in overcoming potential barriers to

implementation. In addition, our results reaffirm that
needs of nurses and other professionals have to be care-
fully targeted in the development of automatic reminders
for those specific groups [57].

Strengths and limitations
The strength of the study lies in its comprehensiveness: in
contrast to previous studies [19] here all major healthcare
professions, in both primary and secondary care, were
represented. Also, the study concentrated on factors that
possibly can affect professionals' intention to use clinical
guidelines in their decision making. The choice of factors
was based on the TPB and on previous findings
[13,15,17,20,23,40]. A recent systematic meta-review of
factors influencing implementation of clinical guidelines
for healthcare professionals listed factors such as charac-
teristics of the guidelines, professionals, patients, and
environment that influence use of guidelines [58].
Another review highlighted that evidence concerning
proxy measures of clinicians' behaviour is still limited
[59].

The study design was a cross-sectional survey at the
EBMeDS pilot sites. These results are utilised in system
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development and testing. In comparison of the respon-
dents to the target population (Table 1), it seems that the
participants are representative in their gender, profession,
and hospital district. In spite of this, only a small differ-
ence (6%) was found between healthcare levels. This
could be a potential source of bias in the interpretation of
the study results.

A clear limitation is the low response rate and the miss-
ing values for some of the respondents. These may cause
non-response bias and, accordingly, problems in interpre-
tation of the results [45]. Since an internet-based
webropol format was used, the response rate can be
assessed by using the work of Bosnjak et al. [60]: of a total
of 2,252 potential respondents, 47% did not open the
questionnaire, 14% viewed the questionnaire (i.e., opened
the web link in their e-mail letter) but did not start to
respond, 5% began to respond but did not complete the
questionnaire, and 36% responded. At least two reasons
can be posited to explain the low response rate. First, the
busy healthcare workers may have felt that they did not
have enough time to complete the survey and the cover-
ing letter did not convince them of the need to do so. Sec-
ond, the internet-based survey and questions may have
been too technically difficult or unusual for some. Recent
evidence on surveys of healthcare professionals supports
these assumptions [61,62].

By profession, 9% of the physicians' responses had miss-
ing values and were therefore excluded from the analyses;
the corresponding figure was 21% for nurses and 29% for
other professionals. Accordingly, the real response rates
in the regression models were 26% for physicians, 29% for
nurses, and 25% for other professionals. Although the
variance explaining the intention (R square), at above
28%, can be classed as good [25], the interpretations of
the other professionals' regression model (adjusted R
square 0.32, F value 5.56) cannot be practically genera-
lised, because the results came from a low total number
of respondents (n = 79), who, in addition, represented
many, different professions. However, the applicability of
the results in the physicians' and nurses' groups is rather
good--the variables of the physicians' model explained
48% (adjusted R square 0.48, F value 15.13) of the varia-
tion in the intention to use clinical guidelines, and the 436
nurses were representative clinical guideline users of all
relevant nursing professions.

Our main target in the formulation of the questionnaire
was the unique EBMeDS study context concerned, not
more general approaches [33,45]. However, a theory-
based approach was used in this formulation [36], and the
questionnaire was piloted and refined on the basis of the
findings from the pilot tests [33]. These actions con-
firmed the content validity of the questionnaire. Similarly,
the internal consistency of the sum variables was analy-
sed as being adequate (Cronbach's alpha coefficient over
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0.8 for each variable). We only used one item related to
the intention variable, which can be considered a meth-
odological limitation [17,36] (see Additional File 1). In
subsequent analyses, from the same study context, in dif-
ferent survey data (n = 38 primary care professionals'
responses), we tested the extent of the correlation
between a single intention variable ('I intend to do...") and
a generalised intention variable ('T except/want/intend to
do...") [36]. We found that the single intention variable
explained 82% (adjusted R square 0.82, F = 164.36, p <
0.001) of the variation of the generalised intention vari-
able. Thus, we acknowledge a methodological limitation
of our questionnaire formulation, but this potential
source of bias seems minor. Finally, it has to be recogn-
ised that the results of this study are based on the profes-
sionals' self-reported assessments, which were not
verified with observations of actual use of clinical guide-
lines [23,26].

Summary

Regardless of some limitations of our study, we conclude
that we found some support for the idea of using TPB for
implementation of clinical practice guidelines in multiple
professional groups. The new finding that is of impor-
tance for guideline developers and implementers is that,
when compared to other professionals, both nurses and
physicians had positive intention to use clinical practice
guidelines in patient care. This reaffirms the general con-
tention that different strategies need to be in place in tar-
geting of different professional groups. It could be worth
investigating whether involving the various groups more
intensively from the beginning of guideline development
all the way through to implementation, or supporting
guideline uptake, would have a positive effect on adop-
tion in their decision making.

Additional material

[ Additional file 1 The guidelines and background questions PDF. ]
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