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Abstract

Background: Canada is among the most prosperous nations in the world, yet the health and wellness outcomes
of Canadian children are surprisingly poor. There is some evidence to suggest that these poor health outcomes are
partly due to clinical practice variation, which can stem from failure to apply the best available research evidence
in clinical practice, otherwise known as knowledge translation (KT). Surprisingly, clinical practice variation, even for
common acute paediatric conditions, is pervasive. Clinical practice variation results in unnecessary medical
treatments, increased suffering, and increased healthcare costs. This study focuses on improving health outcomes
for common paediatric acute health concerns by evaluating strategies that improve KT and reduce clinical practice
variation.

Design/Methods: Using a multiple case study design, qualitative and quantitative data will be collected from four
emergency departments in western Canada. Data sources will include: pre- and post-implementation focus group
data from multidisciplinary healthcare professionals; individual interviews with the local champions, KT intervention
providers, and unit/site leaders/managers; Alberta Context Tool (ACT) survey data; and aggregated patient outcome
data. Qualitative and quantitative data will be systematically triangulated, and matrices will be built to do cross-
case comparison. Explanations will be built about the success or lack of success of the clinical practice guidelines
(CPG) and clinical pathways (CPs) uptake based upon the cross-case comparisons.

Significance: This study will generate new knowledge about the potential causal mechanisms and factors which
shape implementation. Future studies will track the impact of the CPG/CPs implementation on children’s health
outcome, and healthcare costs.

Background
Canada is among the most prosperous nations in the
world, yet when compared to other nations in the Orga-
nisation for Economic Co-operation and Development
(OECD), Canadian children’s health and wellness out-
comes are surprisingly poor [1]. Each year almost 25% of
Canada’s approximate 9,500,000 million children require
emergency acute healthcare resulting in considerable
financial and emotional costs for families and society.
Clinical practice variation, even for common acute child
health conditions, continues to be pervasive, despite gui-
dance from research evidence [2]. Poorer health out-
comes, unnecessary medical treatments and suffering,

and increased strain on the healthcare system are poten-
tial outcomes from practice variation. Strategies that
mobilize the use of research evidence to inform children’s
healthcare can reduce healthcare utilization [3-11] and
high hospitalization rates. Hospitalization accounts for
43% to 62% of healthcare expenditures [12-16] and
comes with inherent risks [17-19]. Reduction of undesir-
able practice variation has been a major focus of systema-
tic efforts to improve the quality of the healthcare system
[20]. Clinical practice guidelines (CPGs) and clinical
pathways (CPs) have been embraced as one strategy to
decrease clinical practice variation through providing the
best available research evidence in the form of optimal
care recommendations. However, current research high-
lights that strategies to put CPG/CPs in clinical practice* Correspondence: shannon.scott@ualberta.ca
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have not resulted in uniform implementation rates across
sites.
Despite the billions annually spent globally and the hun-

dreds of millions spent in Canada [21] on high-quality
health research, research transfer is a slow and haphazard
process [22]. In fact, it often takes 10 to 20 years for
research findings to be ‘translated’ into conventional
healthcare delivery [23]. Regrettably, child healthcare set-
tings are not immune to the challenges of applying the
best available research evidence to clinical practice, also
known as knowledge translation (KT). The literature high-
lights that the effectiveness of KT interventions, such as
CPG/CPs, to facilitate the transfer of research into clinical
practice varies by condition, professional group, and con-
text; however, the processes and factors shaping the imple-
mentation processes are not well studied.
CPGs are systematically developed research-based

recommendations to assist health professional and patient
decisions about appropriate healthcare for specific clinical
circumstances [24,25]. While broadly similar to CPGs, CPs
differ by being more explicit about the sequence, timing,
and provision of interventions [26]. Pathways are usually
based on pre-existing CPGs and developed by a multidisci-
plinary team of healthcare providers from one health insti-
tution for use within that institution. Despite the
prevalence of CPs, few published studies have evaluated
their impact on professional practice patterns or clinical
outcomes [26].
While CPG/CPs are well-established tools to ensure

that the best available research evidence informs health-
care, purposeful KT interventions, such as educational
sessions and reminders, are required to implement or
ensure that the CPG/CPs get used. Studies that deter-
mine whether KT interventions (e.g., printed reminders,
interactive educational sessions, and local champions)
result in improved patient outcomes have been con-
ducted, but little has been published about the causal
mechanisms that facilitated CPG/CP use (the ‘how’) or
the effect modifiers (factors) that shaped the process.
This would not be an issue if we expected uniform CPG/
CP implementation rates across different settings and
conditions that could then be generalized to practitioners
outside of a study area. However, current evidence sug-
gests variation in CPG/CPs implementation rates across
the study sites and by condition, professional group, and
context [27,28] seemingly occur because the causal
mechanisms of the interventions are modified in the pre-
sence of different barriers and facilitators (the effect
modifiers). Thus, studying the causal mechanisms and
effect modifiers at each study site is an imperative step to
understand how to design future CPGs/CP implementa-
tions with a more consistent effect [29] that can be custo-
mized to the attributes of the CPG/CP condition,
professional group, and context [30].

There is increasing recognition of the importance of
process evaluation studies alongside trials of complex
interventions, such as KT interventions that demand beha-
vior change [27,31] in complex environments [32,33].
These studies can: delineate the extent to which all inter-
vention components are implemented; outline the factors
that shaped the implementation process; assess the consis-
tency of intervention delivery across multiple sites; explain
positive, modest, and insignificant results’ and provide
important links to understand and improve interventions.
Process evaluation studies are comparable to measuring
intermediate endpoints in clinical trials to further under-
stand the biological basis of any observed effect [27]. The
published literature includes a wealth of studies about KT
interventions that have successful outcomes [28,34], how-
ever there are a limited number of studies that disentangle
the factors that facilitate or hinder successful outcomes,
characterize the failure to achieve success, or attempt to
document the steps involved in achieving successful CPG/
CP implementation [33]. To date, much of the KT
research has not explored the ‘black box’–that is, KT inter-
ventions (inputs) are tested and outcomes (outputs) are
measured, however there has been no examination of the
mediating factors and processes (in the box) that lead to
the outcomes.
A unique opportunity exists to develop new knowledge

to improve children’s health outcomes, as well as make
theoretical contributions to KT. A CP for paediatric gas-
troenteritis and a CPG for croup will be implemented in
15 emergency departments (EDs) and Urgent Care Cen-
tres (UCC) in western Canada. This mix of health settings
reflects the variation of settings in which children receive
healthcare. Each of the 15 sites will have a gastroenteritis
CP and a croup CPG implemented using evidence-based
KT strategies including printed materials, educational ses-
sions and champions [35-37]. The study proposed here
evaluates the implementation of the CPG/CP by examin-
ing the factors that shape the implementation process to
develop theory to explain the well established variation in
CPG/CP implementation.

Research questions
With this study, we intend to answer the following
research questions:
1. What are the causal mechanisms and effect modi-

fiers (factors) that shape the CPG/CP implementation
processes?
2. How do the causal mechanisms and effect modifiers

of the KT interventions shape CPG/CP implementation?

Specific objectives
Our objectives are:
1a. to assess dose received of each of the KT interven-

tions at each site and the differences in dose received
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using qualitative and quantitative data from health pro-
fessionals, managers, KT intervention providers, and
local champions.
1b. to assess dose delivered, reach, and fidelity of each

the KT interventions.
1c. to assess the attributes of the CPG/CP, factors from

each context (effect modifiers) and extent (both of effort
and uptake) of CPG/CP implementation at each site.
2. to develop an explanatory theory of the effect modi-

fiers and causal mechanisms shaping the CPG/CP imple-
mentation in healthcare settings delivering care to
children using ‘pattern matching’ [38,39] techniques across
the study variables within four of the 15 study sites.

Theoretical framing
The Ottawa Model of Research Use [40] will be used to
frame the data collection and analysis for this study. This
model, derived from theories of change, is a comprehen-
sive, interdisciplinary framework of elements that affect
KT. The six elements in the model considered central to
KT are: the evidence-base of the innovation (CPG/CP);
potential adopters (those using the CPG/CP); practice
environment (context); interventions to transfer the inno-
vation (i.e., KT strategies); adoption of the innovation (use
of the CPG/CP); and outcomes (i.e. CPG/CP implementa-
tion rates, actual health outcomes).

Methods/design
A mixed method multiple case study research design
[39,41] will be used to systematically explore the simulta-
neous implementation of two research-based CPG/CPs in
four clinical sites. A ‘case’ for each study site will be devel-
oped. Case studies provide the needed depth and com-
plexity to develop theory to explain how the attributes of
the KT interventions interact with contextual elements
(effect modifiers) to ‘produce’ CPG/CP implementation
processes that shape patient and system outcomes. The
components to be assessed in the study are included in
Table 1.

Sampling
Settings and site selection
There are 15 sites implementing the CPG/CP; four imple-
mentation sites will be purposefully selected to reflect
both urban and rural healthcare centres. All health profes-
sionals in each study site will be invited to participate in
the focus group interviews and surveys.
Data types and collection
The following data types will be collected for each case
(study site): pre-and post-implementation focus group
data with representation from all relevant health profes-
sional groups (e.g. nurse, physicians, and allied health
professionals working in the ED); individual interviews
with the local champions, intervention providers and

managers of each study site; Alberta Context Tool (ACT)
[42] survey data from health professionals at each study
sites; survey data on the extent of CPG/CP use and KT
intervention effectiveness; and documentation on KT
intervention delivery. Furthermore aggregate patient and
system outcome data (e.g., hospitalization rates, length of
stay) will be used as additional data sources.
Data collection
Group and individual interviews Group interviews
(focus groups) are an efficient, cost-effective data collec-
tion method that provide opportunities to generate rich
data while also observing group dynamics and levels of
consensus on topics. Focus groups will include four to
six participants and will range from 60 to 90 minutes.
Depending on the study site, participants could include a
paediatrician and emergency physician, a nurse from the
ED and inpatient setting, a pharmacist, a nurse manager,
and a nurse educator. Two focus groups will be con-
ducted at each site both pre-implementation and post-
implementation (16 focus groups) to acknowledge the
power dynamics amongst the health professional groups.
Key informant selection will be done in collaboration
with the local champion at each site. Interview questions
will focus on: attributes of and experiences using the
CPG/CP; attributes of their work environment (context);
barriers to using the CPG/CP; perceptions of CPG/CP
implementation success; and perceptions of the utility of
the KT interventions.
The focus groups will be conducted by SDS, and the

project coordinator will record observations of the focus
group as field notes (descriptive written accounts of
events). A court reporter will be present at all focus groups
to do ‘real-time transcription.’ This method produces tran-
scripts of greater fidelity more rapidly, which prevents the
loss of important contextual information and provides a
more complete and accurate account of the proceedings
on which to base subsequent analysis [43]. Individual
interviews will also occur with: local champions at each
site (n = 4); the KT intervention providers (n = 3); and
clinical setting managers post-implementation (n = 4).
Survey data All health professionals working at the four
study sites will be invited to complete an on-line version
of the ACT one month following the initial delivery of
the KT interventions. The ACT measures organizational
context and research utilization behaviours through
assessing eight dimensions of context, including: culture,
leadership, evaluation, social capital, informal interac-
tions, formal interactions, structural and electronic
resources, and organizational slack. This tool has been
used with nurses, physicians, clinical specialists, allied
health professionals, and managers, and the dimensions
have internal reliability, ranging from 0.5 to 0.96 [44,45].
The survey takes approximately 20 minutes to complete
and it has been revised, pilot tested, and used with both
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adult and paediatric health professionals in multiple
Canadian healthcare settings [46]. Given the size of each
of these sites, and previous response rates from other stu-
dies we have conducted at these sites, we anticipate
approximately 30 completed surveys/site. In addition,
health professionals will be asked to complete 10 survey
questions to assess the attributes of the KT interventions
and extent of CPG/CP implementation.
KT intervention documentation The providers of the
KT interventions will be asked to complete a spread-
sheet to assess delivery and participation in the KT
interventions.
Data analysis Analysis of the multiple data sources will
require a combination of qualitative and quantitative
approaches.
Qualitative data analysis The 16 focus group and 11
individual interviews will yield a large quantity of com-
plex data. SDS will lead the qualitative (inductive) analy-
sis working with the project co-ordinator and a graduate
student. To monitor the progress of the interviews and
permit follow-up of ideas that emerge from the data, data
collection and analysis will proceed concurrently. The
inductive analysis will occur in three phases: coding, cate-
gorizing, and developing themes. First, all data will be
coded to facilitate analysis. The code word(s) will reflect
the essence of the data, leading to ease of recognition as
the number of code words increases. Codes will be opera-
tionally defined so that they can be consistently applied
throughout the data. Second, codes will be placed into
broad categories that correspond to the major unit of
analysis. As categories emerge, their theoretical proper-
ties will be defined. Comparisons between multiple cate-
gories will be carried out in order to locate similarities
and differences between them. Finally, to obtain a holistic
view of the data, categories will be synthesized into

themes. This process will be replicated for the qualitative
data for each ‘case.’ Data analysis will be managed using
the NVIVO software package.
Survey analysis All ACT data will be entered into Statis-
tical Package for Social Sciences (SPSS) version 18.0.
These data collected at the individual level will be aggre-
gated to the level of the clinical setting (case) by calculat-
ing group means. Descriptive statistics (frequencies) and
proportions will be first conducted. Parametric (ANOVA)
and nonparametric (Kruskal-Wallis test) will be used to
provide a robust comparison among the four cases (study
sites) in terms of each of the eight dimensions of context.
Quantitative data will be graphically displayed to reflect
the variation in the eight dimensions across the four sites.
Statistical results will be one evidence source for each case.
Data triangulation Data triangulation will occur
through an integrated approach where the qualitative
and quantitative data will be systematically juxtaposed by
case (study site) through matrices [38] to examine pat-
terns and differences (across-cases) in terms of delivery
of the KT intervention (e.g., reach, dose delivered, and
fidelity), effect modifiers such as context, and outcomes
(health professional survey scores on CPG/CP implemen-
tation, case aggregated patient outcomes). Next, detailed
case descriptions will be written on each of the four cases
(study sites). Throughout data triangulation, ‘pattern
matching’ will occur across the four sites’ data in order
to build theory explaining the CPG/CP implementation
process. The complementary use of qualitative and quan-
titative data lend to the development of rich, detailed and
credible findings [38,39].
Strategies to ensure study rigor To minimize potential
bias, the collection and initial coding and analysis of the
qualitative data will be supervised and conducted by SDS,
who is not implementing the CPG/CPs. The investigators

Table 1 Components to be assessed in the study

Component Definition Data collection Study
objective

Context Environment/setting where CPG/CP is occurring -ACT survey
-Pre/Post focus group data

1c

CPG/CP attributes Features of the CPG and CP -Post focus group data 1c

Reach (of KT interventions) Proportion of professionals that participates in each KT
intervention.

-Education session
attendance
-Local champion interviews

1b

Dose delivered (of KT
interventions)

Amount of intervention delivered -Intervention provider
interviews

1b

Dose received (of KT
interventions)

Extent participants engaged with the KT interventions -Post-focus group data
-KT intervention records

1a

Fidelity (of the KT interventions) Extent to which the interventions were delivered as planned -Intervention provider
interviews
-KT intervention records

1b

Implementation of the CPG/CP Extent to which the intervention has been implemented and
received

-CPG/CP use survey scores
-Outcome data on CPG/CP
use

1c
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who were involved in the CPG/CP implementation will
be incorporated into the final stages of analysis as
debriefers to provide credibility to the case descriptions.
All methodological decisions and insights will be docu-
mented in an audit trail [47,48]. Throughout analysis,
memos (detailed written accounts of events and deci-
sions) will be written to document the analysis process
and facilitate the development of explanatory theory.
Coding will be done jointly by the qualitative analysis
team and consensus negotiated to ensure representative-
ness [47].
Ethics Ethical approval has been granted for this study.
Informed consent procedures will include seeking the par-
ticipants’ consent to be interviewed (interviews and focus
groups) and having the interview and/or focus group
audio taped and/or transcribed in ‘real time.’ All identify-
ing information from the interview and focus group tran-
scripts will be removed prior to data analysis. The court
reporter (focus groups) will also sign a confidentiality
agreement. All research data will be stored under double
lock and key for a period of seven years.
Knowledge translation
Decision-maker partnership and integrated KT To
ensure effective communication and involvement
between the research team and potential users and to
accelerate the capture of benefits from this study, a stra-
tegic partnership a multidisciplinary group of paediatric
clinicians, healthcare decision makers, and researchers
from across the province who are charged with optimiz-
ing child health outcomes in Alberta has been developed.
This will serve as the ideal environment to provide input
about study findings and to facilitate evidence-informed
policy making to improve children’s health outcomes.

Discussion
Systematically studying CPG/CP implementation pro-
cesses is integral to improving future child health and sys-
tem outcomes. This study will generate new knowledge
about the causal mechanisms and factors that shape the
implementation of CPG/CPs in health settings delivering
care to children. Further, this study will generate
new knowledge on how economies-of-scale can be lever-
aged through innovative sharing of KT interventions to
implement two CPG/CPs. This knowledge can then be
leveraged to inform and improve future CPG/CP imple-
mentation efforts. Most importantly, in order for CPG/CP
to be an effective approach to put the best research evi-
dence into clinical practice, it is essential that CPG/CP
implementation processes are systematically studied to
develop theory to explain implementation variation across
sites. The application of research findings in healthcare
interventions, services, and policy decisions is a strategic
value and a fundamental principle of many provincial and
national healthcare agencies, as well as an important

‘return-on-investment’ societal priority. The findings
developed through this research will be especially impor-
tant for health organizations because great priority has
been placed on the development and standardization of
CPs to facilitate equitable, seamless, and consistent access
to healthcare. Knowledge of the processes and factors
shaping CPG/CP implementation will provide needed gui-
dance to assist health system bodies as future research-
based pathways are developed and implemented.

Acknowledgements
We recognize the contribution of the following funding organizations: SDS’s
work on this project is being supported by a Population Health Investigator
Award from the Alberta Heritage Foundation for Medical Research (Alberta
Innovates Health Solutions) (#200900525) and a New Investigator award
from the Canadian Institutes of Health Research.

Author details
1Faculty of Nursing, University of Alberta, Edmonton, Canada. 2Department
of Pediatrics, Faculty of Medicine and Dentistry, University of Alberta,
Edmonton, Canada. 3Ottawa Health Research Institute, Faculty of Medicine,
University of Ottawa, Ottawa, Canada. 4Department of Pediatrics and Child
Health, Faculty of Medicine, University of Manitoba, Winnipeg, Canada.
5Department of Pediatrics and Community Health Sciences, Faculty of
Medicine, University of Calgary, Calgary, Canada. 6Department of Pediatrics,
Faculty of Medicine, University of Calgary, Calgary, Canada.

Authors’ contributions
SDS conceived this evaluation study, provided leadership and coordination
in the design and conduct of the study, obtained funding, drafted and
edited the final manuscript, and approved the final submitted manuscript.
DJ contributed to study conception, and TK, JG, and ANA participated in
critically appraising and revising the intellectual content of the manuscript.
All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 3 November 2011 Accepted: 28 December 2011
Published: 28 December 2011

References
1. Canadian Institutes of Health Research: Institute of Human Development,

Child and Youth Health: Strategic Plan 2006-2010: building the
Foundations of Life. Montreal, QC: CIHR: IHDCYH; 2006.

2. Landrigan CP, Conway PH, Stucky ER, Chiang VW, Ottolini MC: Variation in
pediatric hospitals’ use of proven and unproven therapies: a study from
the Pediatric Research in Inpatient Settings (PRIS) Network. J Hosp Med
2008, 3:292-8.

3. Bjornson CL, Klassen TP, Williamson J, Brant R, Mitton C, Plint A, Bulloch B,
Evered L, Johnson DW: A randomized trial of a single dose of oral
dexamethasone for mild croup. N Eng J Med 2004, 351(13):1306-13.

4. Johnson DW, Jacobson S, Edney PC, Hadfield P, Mundy ME, Schuh S: A
comparison of nebulized nebudesonide, intramuscular dexamethasone,
and placebo for moderately severe croup. N Eng J Med 1998,
339(8):498-503.

5. Russell K, Wiebe N, Saenz A, Ausejo SM, Johnson D, Hartling L, Klassen TP:
Glucocorticoids for croup. Cochrane Database Syst Rev 2004, 1(CD001955).

6. Plotnick LH, Ducharme FM: Combined inhaled anticholinergics and beta2-
agonists for initial treatment of acute asthma in children. Cochrane
Database Syst Rev 2000, 4(CD000060).

7. Rowe BH, Bretzlaff JA, Bourdon C, Bota GW, Camargo CA Jr: Magnesium
sulfate for treating exacerbations of acute asthma in the emergency
department. Cochrane Database Syst Rev 2000, 2(CD001490).

8. Rowe BH, Spooner C, Ducharme FM, Bretzlaff JA, Bota GW: Early
emergency department treatment of acute asth ma with systemic
corticosteroids. Cochrane Database Syst Rev 2001, 1(CD002178).

Scott et al. Implementation Science 2011, 6:133
http://www.implementationscience.com/content/6/1/133

Page 5 of 6

http://www.ncbi.nlm.nih.gov/pubmed/18698602?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18698602?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18698602?dopt=Abstract


9. Rowe BH, Spooner C, Ducharme FM, Bretzlaff JA, Bota GW: Corticosteroids
for preventing relapse following acute exacerbations of asthma.
Cochrane Database Syst Rev 2001, 1(CD000195).

10. McGillivray DL, Chalut DF, Plotnick LH, Savdie CR, Ducharme FM: Impact on
admission rates of evidence-based asthma guidelines in the real life of
the emergency department. Can J Emerg Med 2004, 6(3):173-212.

11. Johnson DW, Williamson J: Management of croup: variations in practice
among 21 Alberta hospitals. Pediatr Res 2004, 55:24A.

12. Langley JM, Wang EE, Law BJ, Stephens D, Boucher FD, Dobson S,
McDonald J, MacDonald NE, Mitchell I, Robinson JL: Economic evaluation
of respiratory syncytial virus infection in Canadian children: a Pediatric
Investigators Collaborative Network on Infections in Canada (PICNIC)
study. J Pediatr 1997, 131(1 Pt 1):113-7.

13. Chin R, Brown G, Lam L, McCaskill ME, Fasher B, Hort J: Effectiveness of a
croup clinical pathway in the management of children with croup
presenting to an emergency department. J Paediatr Child Health 2002,
38(4):382-7.

14. Peter S, Fazakerley M: Clinical effectiveness of an integrated care pathway
for infants with bronchiolitis. Paediatr Nurs 2004, 16(1):30-5.

15. Wilson SD, Dahl BB, Wells RD: An evidence-based clinical pathway for
bronchiolitis safely reduces antibiotic overuse. Am J Med Qual 2002,
17(5):195.

16. Ungar WJ, Coyte PC: Pharmacy medication monitoring program advisory
board: prospective study of the patient-level cost of asthma care in
children. Pediatr Pulmonol 2001, 32:101-8.

17. Kaushal R, Bates DW, Landrigan C: Medication errors and adverse drug
events in pediatric inpatients. JAMA 2001, 285:2114-20.

18. Walther FJ, Bruggeman C, Daniels-Bosman MS: Symptomatic and
asymptomatic rotavirus infections in hospitalized children. Acta Paediatr
Scand 1983, 72:659-63.

19. Zetterson R: Responses of children to hospitalization. Acta Paediatr Scand
1984, 73:289-95.

20. Institute of Medicine: Crossing the quality chasm: a new health system for the
21st Century Author: Washington, DC; 2001.

21. Graham ID, Tetroe J: How to translate health research knowledge into
effective health care action. Healthc Q 2007, 10(3):20-2.

22. Agency for Health Research and Quality: Translating research into practice
(TRIP)-II. Rockville, MD, AHRQ Publication No. 01-P017, March 2001;, http://
www.ahrq.gov/research/trip2fac.htm. Accessed August 25, 2009.

23. Sussman S, Valente T, Rohrbach L, Skara S, Pentz MA: Translation in the
health professions: converting science into action. Eval Health Prof 2006,
29:7-32.

24. In Guidelines for Clinical Practice: From Development to Use. Edited by: Field
MJ, Lohr KN. Washington, DC: The National Academies Press; 1992:.

25. Eccles M, McColl E, Steen I, Rousseau N, Grimshaw J, Parkin D, Purves I:
Effect of computerized evidence based guidelines on management of
asthma and angina in adults in primary care: cluster randomized
controlled trial. BMJ 2002, 525:941-44.

26. Rotter T, Koch R, Kugler J, Gothe H, Kinsman L, James E: Clinical pathways:
effects on professional practice, patient outcomes, length of stay and
hospital costs. (Protocol) Cochrane Database Syst Rev 2007, 3, Art. No.:
CD006632. doi: 10.1002/14651858.CD006632.

27. Grimshaw JM, Zwarenstein M, Tetroe JM, Godin G, Graham ID, Lemyre L,
Eccles MP, Johnston M, Francis JJ, Hux J, O’Rourke K, Légaré F, Presseau J:
Looking inside the black box: a theory-based process evaluation
alongside a randomized controlled trial of printed educational materials
(the Ontario printed educational message, OPEM) to improve referral
and prescribing practices in primary care in Ontario, Canada. Implement
Sci 2007, 2(38).

28. Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR, Vale L,
Whitty P, Eccles MP, Matowe L, Shirran L, Wensing M, Dijkstra R,
Donaldson C: Effectiveness and efficiency of guideline dissemination and
implementation strategies. Health Technol Assess 2004, 8(6):iii-i, 1-72.

29. Eccles M, Grimshaw J, Walker A, Johnston M, Pitts N: Changing the
behaviour of health professionals: the use of theory in promoting the
uptake of research findings. J Clin Epidemiol 2005, 58:107-12.

30. Chesla CA: Translational research: essential contributions from
interpretive nursing science. Res Nurs Health 2008, 31(4):381-90.

31. Oakley A, Strange V, Bonell C, Allen E, Stephenson J, RIPPLE Study Team:
Process evaluation in randomized controlled trials of complex
interventions. BMJ 2006, 332(18):413-6.

32. Buckwalter KC, Grey M, Bowers B, McCarthy AM, Gross D, Funk M, Beck C:
Intervention research in highly unstable environments. Res Nurs Health
2008, 32:110-21.

33. Harachi TW, Abbott RD, Catalano RF, Haggerty KP, Fleming CB: Opening
the black box: using process evaluation measures to assess
implementation and theory building. Am J Community Psychol 1999,
27(5):711-31.

34. Jamtvedt G, Young J, Kristoffersen D, O’Brien M, Oxman A: Audit and
feedback: Effects on professional practice and healthcare outcomes.
Cochrane Database of Systematic Reviews 2006, 2.

35. Forsetlund L, Bjørndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F,
Davis D, Odgaard-Jensen J, Oxman AD: Continuing education meetings
and workshops: effects on professional practice and health care
outcomes. Cochrane Database Syst Rev 2009, 2(CD003030).

36. Farmer AP, Légaré F, Turcot L, Grimshaw J, Harvey E, McGowan J, Wolf FM:
Printed educational materials: effects on professional practice and
health care outcomes. Cochrane Database Syst Rev 2008, 3(CD004398).

37. Doumit G, Gattellari M, Grimshaw J, O’Brien MA: Local opinion leaders:
Effects on professional practice and health care outcomes. Cochrane
Database Syst Rev 2007, 1(CD000125).

38. Miles MB, Huberman AM: Qualitative Data Analysis: a Sourcebook of New
Methods Beverly Hills, CA: Sage; 1984.

39. Yin RK: Case study research: design and methods. 2 edition. Thousand Oaks,
CA: Sage Publications Inc; 1994.

40. Logan J, Graham I: Toward a comprehensive interdisciplinary model of
health care research use. Sci Commun 1998, 20:227-45.

41. Creswell JW, Plano Clark VL: Designing and conducting mixed methods
research Thousand Oaks, CA: Sage Publications Inc; 2007.

42. Hutchinson AM, Kong L, Adachi AM, Estabrooks CA, Stevens B: Context and
research use in the care of children: a pilot study Edmonton, AB: Faculty of
Nursing, University of Alberta; 2009, (Report No. 08-03-TR)., ISBN: 978-1-
55195-236-9.

43. Scott SD, Sharpe H, O’Leary K, Dehaeck U, Hindmarsh K, Moore JG,
Osmond MH: Court reporters: a viable solution for the challenges of
focus group data collection? Qual Health Res 2008, 19(1):140-6.

44. Squires JE, Kong L, Brooker S, Mitchell A, Sales AE, Estabrooks CA: Examining
the role of context in Alzheimer Care Centres: a pilot study technical report
Edmonton, AB: Faculty of Nursing, University of Alberta; (Report No. 0804-
TR). 2009., ISBN:978-1-55195-6.

45. Hutchinson AM, Kong L, Adachi AM, Estabrooks CA, Stevens B: Context and
research use in the care of children: a pilot study Edmonton, AB: Faculty of
Nursing, University of Alberta; 2009, (Report No. 08-03-TR). ISBN: 978-1-
55195-236-9.

46. Estabrooks CA, Squires JE, Cummings GG, Birdsell JM, Norton PG:
Development and assessment of the Alberta Context Tool. BMC Health
Ser Res 2009, 9:234.

47. Morse J, Field P: Qualitative Research Methods for Health Professionals. 2
edition. Thousand Oaks: Sage; 1995.

48. Rodgers B, Cowles K: The qualitative research audit trail: a complex
collection of documentation. Res Nurs Health 1993, 16(3):219-26.

doi:10.1186/1748-5908-6-133
Cite this article as: Scott et al.: Understanding implementation
processes of clinical pathways and clinical practice guidelines in
pediatric contexts: a study protocol. Implementation Science 2011 6:133.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Scott et al. Implementation Science 2011, 6:133
http://www.implementationscience.com/content/6/1/133

Page 6 of 6

http://www.ncbi.nlm.nih.gov/pubmed/9255201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9255201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9255201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9255201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12174001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12174001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12174001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15537113?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15537113?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12412948?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12412948?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11477726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11477726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11477726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11311101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11311101?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6637464?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6637464?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6377809?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18027450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18027450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16510878?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16510878?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15544708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15544708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15680740?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15680740?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15680740?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18231973?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18231973?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16484270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16484270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10676545?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10676545?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10676545?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8497674?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8497674?dopt=Abstract

	Abstract
	Background
	Design/Methods
	Significance

	Background
	Research questions
	Specific objectives
	Theoretical framing

	Methods/design
	Sampling
	Settings and site selection
	Data types and collection
	Data collection
	Knowledge translation


	Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


