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The failure to translate evidence into clinical practice has been repeatedly highlighted. This
failure is partly attributed to disregarding the context within which healthcare is delivered. The
aim of this thesis was to develop and psychometrically evaluate the Context Assessment for
Community Health (COACH) tool, and, through that process, provide opportunities to measure
aspects of context perceived to be important for Knowledge Translation (KT) interventions in
low- and middle-income countries (LMIC).
All four studies in this thesis were mainly undertaken in Quang Ninh province, Vietnam
during 2008–2014. Study II, however, was also conducted in four other LMICs (Bangladesh,
Nicaragua, South Africa, and Uganda). Study I employed inductive content analysis of 16
focus group discussions to explore the influence of context in a community-based facilitation
intervention in Vietnam. Studies II and III reported on the development of the COACH tool and
assessment of its psychometric properties. Study IV used the COACH tool in a survey among
health workers in Vietnam.
To date, three sources of evidence regarding validity of the COACH tool have been provided,
that is, test content, response processes, and internal instrument structure, with promising
psychometric characteristics. The COACH tool could be used as means of characterizing aspects
of context ahead of KT interventions, for tailoring KT strategies, and for further understanding
of the results of KT interventions.
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Abbreviations

ACT

Alberta Context Tool

CAI

Context Assessment Index

CFA

Confirmatory Factor Analysis

CHC

Commune Health Center

CHW

Commune Health Worker

COACH

Context Assessment for Community Health

CVI

Content Validity Index

EBP

Evidence-Based Practice

FGD

Focus Group Discussion

ICC

Intraclass Correlation Coefficient

KT

Knowledge Translation

LMIC

Low- and Middle-Income Country

NeoKIP

Neonatal Health – Knowledge Into Practice

ORCA

Organizational Readiness to Change Assessment

PARIHS

Promoting Action on Research Implementation in Health Services

PCA

Principal Component Analysis

Definitions

Context

The environment or setting in which the
proposed change is to be implemented

Conceptual framework

Sets of concepts and the propositions that
integrate them into meaningful propositions

Evidence

Comprises four types of information:
research, clinical experience, patient
experience, and information from the local
context

Evidence-based practice

Integrates the four following components:
the clinical setting and circumstances; the
patient’s preferences and actions; research
evidence; and healthcare resources with all
components overlaid by health workers’
clinical expertise

Knowledge translation

A dynamic and iterative process that
includes synthesis, dissemination, exchange
and ethically sound application of
knowledge

Knowledge translation strategies Strategies or interventions, such as
education interventions, patient-directed
or Knowledge translation
interventions, aimed to embed evidence into
interventions
practice and lead to changes in health
workers’ behavior
Low-income country

Country with a GNI per capita, calculated
using the World Bank Atlas method, of
$1,045 or less

Middle-income country

Country with a GNI per capita, calculated
using the World Bank Atlas method, of
more than $1,045 but less than $12,736

Preface

I have been working as a lecturer and researcher in the reproductive health
field at the Hanoi University of Public Health, Vietnam since 2006. The work
served me well when I started my journey for this thesis in 2009 as an assistant
researcher for the Neonatal Health – Knowledge Into Practice (NeoKIP)
project in Quang Ninh, a northern province in Vietnam. During this project,
my role was to assist in the supervision of the intervention. There was so much
to learn and for the entire three years that I had spent working on the project
were the most memorable period of my life. It was amazing to me then, that
in such a beautiful province as Quang Ninh, one of the most interesting place
for tourists in Vietnam to visit, the gap in healthcare provision between richer
districts and poorer districts could be so huge! There were newborns and
mothers who did not receive essential healthcare services during pregnancy,
delivery, and in the first 28 days of the baby’s life.
Yes, these variances in the healthcare service provision are not only an issue
for Quang Ninh province, but they also exist in many other provinces in Vietnam.
The NeoKIP project was successful in promoting an effective strategy for
improving neonatal health and survival in several other low- to middle-income
countries and indeed proved to also be a success in Vietnam! It was, however,
implemented with little understanding of how context might influence its
facilitation, therefore, there was a need to further explore which contextual aspects
were present and how the practice setting influences the process of gaining and
applying the knowledge of health workers in their daily work in Vietnam.
Therefore, this doctoral study aimed to contribute to the development and
validation of a context assessment tool for low- and middle-income countries and
thus enhanced the potential for understanding the influence of contextual factors
in the implementation of evidence-based practice in Vietnamese healthcare.
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Introduction

Evidence-based practice
Evidence may be one of the most fashionable words in healthcare nowadays.
Globally, a huge volume of evidence in healthcare is published annually.
As an example, estimates indicate that a health worker who wants to keep up
with the advancement of knowledge in their field would need to read up to
20–30 papers daily [1]. Evidence in the delivery of care, in a broad view,
comprises four types of information, categorized as research, clinical
experiences, patient preferences, and information from the local context [2].
Health workers and patients need access to valid and relevant evidence to
make decision without delay and, thus, improve their ability to achieve better
patient outcomes. Since the first documented use of the concept in the early 1990s,
Evidence-Based Practice (EBP) has become a driving force in the
improvement of the quality of care and patient outcomes as well as in the
reduction of the cost of care across healthcare settings [3]. Despite being a
relatively new term, EBP has rapidly become an international standard for
providing effective healthcare [4]. The definition of EBP has been changed
many times in its evolutionary process; from a description of clinical decision
making to a guide that informs decision. In its early days, EBP was defined
as ‘the integration of best research evidence with clinical expertise and
patient values’ to facilitate clinical decision making [5]. The definition
of EBP adopted in this thesis integrates the four following components:
the clinical setting and circumstances; the patient’s preferences and actions;
research evidence; and healthcare resources, with all components overlaid by
health workers’ clinical expertise [6] (Figure 1).
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Clinical setting &
circumstances

Patient’s
preferences &
actions

Health workers’ expertise
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Healthcare
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Figure 1. Model for evidence-based practice and clinical decisions [6]

Considering the benefits of basing clinical practice on evidence, EBP has
already become the norm for determining both healthcare delivery and the
ways in which organizations should operate [7]. Unfortunately, the realization
of putting evidence into daily clinical practice remains inconsistent [8, 9].
To date, significant investments have been made to produce and synthesize
research evidence for EBP. Considerably less effort has been made to
implement evidence into practice. Simply providing synthesized evidence is
necessary but not sufficient for ensuring that evidence is being used by
practitioners [10, 11]. An example is that guideline-based recommendations
are not widely implemented in healthcare settings [8]. Some publications even
estimate that it could take 17 years on average to translate 14% of research
findings to benefit patient care [12, 13].
There are many reasons why evidence has failed to become applied in optimal
use across all decision-maker groups, including health workers and disciplines [8].
Some of these reasons are the limitations of the EBP systems themselves,
such as that they include an overwhelming amount of information or
contradictory findings in the research. Other barriers are related to a lack of
knowledge and negative attitudes concerning EBPs, scarce skills in finding and
appraising research findings among health workers, and still others are related to the
context, that is, the ‘practice setting in which the healthcare is delivered’ [14, 15].
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The context in which EBP takes place has been considered as a determinant
for successful translation of evidence into practice. Among many strategies
for overcoming barriers to improve healthcare, building a context in which
EBP is valued, supported, and expected would be most helpful, but also
difficult to achieve [16].

Knowledge translation
Several terminologies have been used to describe the process of translating
evidence into clinical practice [17], which may contribute to confusion about
this process and, thus, hinder its advance [10]. In European countries,
implementation science and research utilization are commonly used terms [10].
In the US, the terms, dissemination and implementation, research use, and
knowledge transfer and uptake, are often used. In Canada, the term
Knowledge Translation (KT) has largely been adopted by the Canadian Institutes
of Health Research, who state that KT aims to improve healthcare through ‘a
dynamic and iterative process that includes synthesis, dissemination, exchange
and ethically sound application of knowledge’ [18, para. 1]. This definition
implies that KT encompasses the entire process of the creation of new
knowledge and its application. The involvement of various stakeholders is
what makes KT a broader process than EBP, which focuses on individual
health workers [19]. ‘Knowledge’ in KT has an implicit meaning and is
considered to be research-based knowledge, including research findings, and
other sources of information, such as local data, patient preferences and clinical
experiences that could be used to make decisions within healthcare [20].
The above definition of KT has been accepted and adapted by the World
Health Organization [21]. The common element of these different terms is
the move beyond simple dissemination of knowledge towards the actual
use of knowledge. This thesis applies the definition of KT launched by
the Canadian Institutes of Health Research. Further, the thesis also uses
‘KT strategies’ and ‘KT interventions’ interchangeably. These two terms
both refer to strategies and/or interventions, such as education interventions,
patient-directed interventions, whose aim is to embed evidence into practice
and thus leads to changes in health workers’ behavior [22].
Increasing recognition of the gap between what is known and what is
practiced has led to numerous KT interventions to affect health worker
behavior, practice or policy change. KT is a complex process and various
factors influence the implementation of EBP [23, 24]. Five areas have been
revealed as encompassing the most common challenges to influence KT:
evidence, health workers, healthcare context, communication and facilitation,
and patients [25]. Successful initiatives should target all of these areas,
particularly the access to and implementation of valid evidence, evaluation of
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healthcare context, and involvement of all relevant groups, such as health
workers, policy makers, and patients [26, 27].

Evidence
In terms of evidence, there is much literature discussing the important
characteristics of evidence, including its type, quality and volume,
which influences the rate, extent, and adherence to its adoption amongst
health workers [25, 28]. For example, the content of the evidence, an
attribute of its quality, is often inadequate for the needs of the endusers. A paper assessing the description of treatment highlights that 22
out of 25 systematic reviews published over a year (2005–2006) in peerreviewed scientific journals lack details about types of evidence, its
accessibility, and risk of adverse events [29]. These shortages, in turn,
do not facilitate clinical decision making and implementation [29].

Health workers
The characteristics of health workers were examined closely in early attempts
to understand their influences in relation to EBP [24, 30]. A common
challenge that health workers face relates to a lack of knowledge-management
skills (the sheer volume of evidence, and skills to appraise, understand, and apply
research evidence) combined with infrastructure (their access to evidence) [24].
Lack of skills in appraising evidence is also a challenge because this skill has
not been taught in most training programs [23]. Personality traits, such as
motivation, learning styles, and learning capacity, also determine the level of
adoption of new knowledge [25].

Healthcare context
Recent research also suggests that the failure of KT interventions can be
attributed to the disregard of the context within which healthcare is delivered.
Healthcare context varies enormously within and between organizations,
hampering generalizability of research findings from one to another [31, 32].
KT interventions might be more likely to be successful if organizations are receptive
to change and are willing to take risks and to experiment with new evidence [31, 33].
Other context factors that influence EBP implementation include structural
determinants, absorptive capacity, and inter-organizational networks [34, 35].
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Communication and facilitation
The fourth area, communication and facilitation, includes four approaches that
have shown positive outcomes for KT interventions. First, the social network
approach has been successful in various professional groups in healthcare [28, 36].
Change champions are another frequently used approach to endorse the
adoption of new evidence in organizations [25]. The third approach for
promoting change to EBP by influencing the beliefs of the peers is
opinion leaders [37]. A fourth promising approach for facilitating
evidence is through boundary spanners [28]. A boundary spanner is
defined as an individual who ‘bridges the structural hole between two
clusters conceptualized as being separated by a boundary of some sort,
that is outside the network or department’ [38].

Patients
The involvement of patients in healthcare delivery is another area that could
improve the success of KT interventions [39]. Involving patients in making
healthcare decisions could accurately reflect their preferences and values, and
thus, may result in better healthcare service provision [40]. Health treatments
often have advantages and disadvantages and the health workers alone are not able to
determine the best choice of treatment. Yet, little is known about the role of the patient
in promoting the rate of adoption of new knowledge among clinicians [39, 40].

Conceptual frameworks for knowledge translation
A number of conceptual frameworks have been developed as a way to better
understand the ‘black box’ of implementation [10, 41, 42].
Frameworks provide useful frames of reference to point their users in the
direction of what they need to think about and pay attention to while
implementing EBP. In this thesis, conceptual frameworks are viewed as ‘sets
of concepts and the propositions that integrate them into
meaningful propositions’ [43, p.27]. KT frameworks can be categorized in the
following way: (1) Interaction-focused frameworks; (2) Context-focused
models and frameworks; and (3) Individual-focused models [44]. Often there is
a lack of consistency about the terms used in conceptual frameworks for KT,
and sometimes these terms are not used synonymously across frameworks. As
implementation science advances, researchers have attempted to consolidate
nomenclature and develop multidisciplinary frameworks [45, 46].
Choosing an appropriate conceptual framework is a potential challenge.
Should a single framework or a combination of frameworks be considered?
Although a number of criteria have been proposed to facilitate this choice [43, 47, 48],
applying these criteria only reduces the list, and does not necessarily identify
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the best framework [43]. Amongst many sound theoretical frameworks, the
Promoting Action on Research Implementation in Health Services (PARIHS)
framework posits the importance of three ingredients for successful change of
clinical practice: evidence, context, and facilitation (Figure 2) [41].

Evidence - research,
clinical experience,
patient experience,
local information

Context - culture,
leadership,
evaluation,
resources

Facilitation purpose, role,
skills, attributes

Figure 2. The PARIHS framework: Interrelationship of Evidence, Context, and Facilitation

Developed inductively from the originators’ experiences as change agents
and researchers, the PARIHS framework, initially published in 1998 [41],
has evolved and developed over time [14, 27, 49]. The PARIHS framework
was conceived as a means of understanding the complexities involved in the
successful implementation of KT. The hypothesis offered by the PARIHS
framework is that the ingredients necessary for the successful implementation
is a function of the nature and perceptions of the evidence, the quality of the
context, and the way in which the process is facilitated, thus, ‘Successful
implementation = f (E,C,F)’. The three elements, evidence, context, and
facilitation, and their sub-elements, are each positioned on a high–low
continuum (Figure 2). The working hypotheses were that the most
successful implementation will occur when evidence is ‘high’, health
workers agree about it, the context is developed, and where there is
appropriate facilitation [50]. The framework could be used under three
broad areas of work, namely, as a conceptual framework for research and
evaluation, as a basis for tool development, and as a guide for modeling
research utilization [43]. The PARIHS framework has a number of strengths.
Fundamentally, the framework appears to have a good face validity and is
parsimonious with good content validity [44]. The framework provides both
broad, and, if required, specific elements and sub-elements that need to be
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considered for successful implementation. Further, it is flexible enough to be
applied in a wide variety of disciplines, clinical settings, and populations, as
well as methodological approaches. Because of these strengths, the PARIHS
framework has been widely applied, tested, reviewed, and refined in
reviews about KT as well as in individual studies and projects amongst its
intended users [35, 51-53]. A Google Scholar search using the term ‘PARIHS
framework’, a combination of citations and reports of its actual use or
application, yielded approximately 2,230 hits (January 26, 2017).
There are, however, a number of challenges related to the PARIHS
framework, including: the lack of evidence from prospective implementation
studies on its effectiveness; lack of clarity between elements and sub-elements
of the framework; a focus on the role rather than the process of facilitation; and
the lack of a clear definition of what ‘successful implementation’ actually is [54].
Other weaknesses of the model are that it fails to focus on the central role of
individual health workers [55] and the shortage of evidence on the social,
political, and legal context of implementation [56]. This has led to the creation
of the refined version of PARIHS, the integrated PARIHS (i-PARIHS)
framework, in the last few years [27]. This thesis, however, applied the
PARIHS framework as its design was conceived before the revised version of
the framework was developed.

Healthcare context for knowledge translation
For evidence to be successfully implemented into practice, the importance
of context as a key influence on KT has been widely recognized [31, 35, 57].
There is, however, little information about this influence, for example,
what makes a context receptive to evidence and what contextual factors
have the most impact on KT. Thus, there is a clear need for research in this
field to clarify how context relates to the use of evidence and to develop
methods for assessing and appraising the potential impact of contextual
factors on KT interventions.
Context is a multifaceted concept, which can be seen as infinite as it exists
in a variety of settings, communities, and cultures that are all influenced by a
variety of factors. Context can include leadership, policy, organizational
structure, and societal and cultural issues [31, 55]. As a result, there are few
contexts, if any, that are the same, even within the same area of practice.
The complexity of context has been referred to by many KT researchers as the
‘black-box of practice’ [48]. Because of the diverse elements of context,
multiple methods to implement EBP are needed.
Due to its complexity, there is still no consensus with regard to
defining context [31]. It is almost impossible to capture all of the different
contextual factors related to healthcare practice. In the PARIHS framework,
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context is defined as ‘the environment or setting in which the proposed change
is to be implemented’ [31, p. 150]. The practice settings, which shape how
health workers experience the organization, and ultimately how evidence is
translated into practice, are important. According to the PARIHS framework,
context is primarily comprised of three sub-elements: culture, leadership, and
evaluation [31, 50], spanning a continuum from ‘high’ to ‘low’ that indicates
a more or less favorable context for a successful implementation to occur.
Culture is defined as ‘forces at work, which give the physical
environment a character and feel’ [41, p. 152]. Subsequent exploration
resulted in the further refinement of the term Culture to include the existing
beliefs and values, as well as the receptivity to change, among health
workers in a facility [31]. Culture influences the way things are carried out,
understood, judged, and valued [58]. Ideal culture is defined as
‘transformational’ because it is always changing, adapting, and responding
to the work context [59]. A transformational culture is based on values that
enable staff at all levels to feel empowered, to develop their own potential,
and to be innovative in developing practice and thus produce best practice
for patients [59].
The PARIHS framework defines leadership as the ‘nature of human
relationships’ [31, p.98] with effective leadership giving rise to clear roles,
effective teamwork and organizational structures, and involvement by
organizational
members
in
decision
making
and
learning.
‘Transformational leaders’ is a broad term reflecting effective leaders, who
are committed to allowing themselves and others to optimize their skills,
abilities, knowledge, and potential [59]. They are described as leaders who
could gather different types of evidences together (research, patient
experience, and clinical experience) and implement these evidences into
practice. In this way they can change the work culture and create a supportive
context for EBP [31]. The PARIHS framework points out that everyone can
be a leader of something, and that the potential for leadership needs to be
developed and released [49].
Evaluation is described as feedback mechanisms (individual and
system level), sources, and methods of evaluation [14, 41].
Evaluating practice takes many forms, from the use of ‘hard’ data (such
as cost-effectiveness and length of stay) to ‘soft’ data (such as the
patients’ experience of practice). In an effective culture, healthcare
professionals use evidence gathered from various sources to make decisions
about individual or organizational effectiveness. This culture embraces peer
review, user-led feedback, and reflection on practice, as well as evidence from
systematic literature reviews, meta-analyses, and audits of effectiveness.
Audit with feedback, one of the most commonly applied evaluation methods
in healthcare facilities, provided to staff within units has potential to result in
improved professional practice [60]. Research implementation is
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hypothesized by the PARIHS developers to be most successful when
evaluation occurs routinely.
Resources, are suggested as the fourth sub-element of context [49].
Time, equipment, and clinical skills as resources are needed to implement
research findings [49]. Effective and sustainable KT may require the
development of organizational knowledge infrastructures to facilitate access,
dissemination, exchange, and/or use of evidence [61]. Components of
organizational knowledge infrastructures are classified into two broad
categories: technological and organizational [62]. Technological components
include electronic databases and search engines. Organizational
components include documentation specialists, data analysts,
knowledge brokers (that is, ‘individuals who manage the collaboration
between an organization, external information, and knowledge
producers and users’ [61, p. 4]), and training programs (to facilitate
activities such as searching for evidence, and using evidence).

Measurement tools to assess healthcare context
Another way that PARIHS has been used is as the basis for the development
of measurement tools. The elements and sub-elements have been used to
develop diagnostic and evaluative questions, which could guide users in
developing particular interventions or provide insights on how context
influenced the implementation and outcomes of particular interventions.
Success is deemed to be more likely within the organization or setting with a
strong context where the dominant values and beliefs are defined, individual
staff and patients are valued, the organization is classified as ‘learning’, and
consistent teamwork and leadership exist [31]. Despite the advancements of
the PARIHS framework, relatively few studies have quantified elements of
context (culture, leadership, and evaluation) or investigated how external factors
– operating at micro, meso or macro levels – determine context [27, 47, 63].
Thus, developing instruments for systematic assessment of the healthcare
context have been considered to be of importance. Such instruments would
not only benefit a deepened understanding of practice context and its
association with the implementation of EBP but would also provide
information to tailor KT interventions adapted to the specific context [64].
This thesis departed from the notion that the three available tools for
measuring context were developed for high-income settings and that
none of them were adapted for or available for use in Low- and MiddleIncome Country (LMICs). The three instruments, all developed based on
the PARIHS framework, were the Organizational Readiness to Change
Assessment (ORCA) [57], the Context Assessment Index (CAI) [34],
and the Alberta Context Tool (ACT) [65]. The ACT was initially developed
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in Canada to measure healthcare professionals’ perceptions of their
work context [66]. The ACT comprises 56 items representing eight
contextual dimensions: (1) leadership, (2) culture, (3) evaluation, (4) social capital,
(5) structural and electronic resources, (6) formal interactions, (7) informal interactions,
and (8) organizational slack (staffing, space, and time) [65]. It has been
applied in several studies in high-income countries amongst different
professional groups, such as physicians, nurses and nurse assistants [66], and
medical specialties, including residential long-term care [67], elderly care [68],
and pediatric acute care [35].
The CAI has been developed to assist health workers with assessing and
understanding the context in which they work and the effect it has on
implementing evidence into practice [34]. The third tool, ORCA, measures
readiness to change at the organizational level and focuses the respondent
on a specific change referent rather than on innovation in general [57].
The ORCA is designed to be used after an organization has agreed to adopt a
change but prior to the start of implementation efforts. It assesses aspects of
both the willingness of respondents to adopt the new practice (that is,
agreement with the evidence and innovative culture) and their capability to
implement change (that is, available resources and leadership effectiveness).
Out of the three tools, the ACT is the instrument that has been most widely
used and has been subjected to the most rigorous evaluation of validity and
reliability, such as thorough surveys in pediatric clinics [69] and in residential
long-term care centers [52].
There has been no tool readily available for use in LMICs, where contextual
issues influencing efforts to implement EBPs might include other aspects than
those in high-income settings [70, 71].

Knowledge translation in low- and middle-income
countries
The final report on the Millennium Development Goals suggests that while
there have been remarkable achievements in health and well-being, progress
has been uneven across regions and countries [72]. For example, a vast
majority of LMICs failed to meet targets of reducing the child mortality by
two-thirds and the maternal mortality ratio by three-fourths between 1990
and 2015 [72]. To complete what the Millennium Development Goals did not
fully achieve, the commitment to KT represents a major opportunity for
enhancing healthcare, particularly for populations in resource-scarce settings [73].
A sound example is that up to three-fourths of the neonatal deaths in LMICs
could be averted using available cost-effective interventions [74].
Unfortunately, the KT process is generally slow, particularly in LMICs [15, 75],
and continues to be fraught with challenges, and, at times, is unsuccessful in
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these settings [71, 75]. LMICs cannot afford to waste money and resources on
treatments that are not effective due to the scarcity of resources [76, 77]. There
is little empirical knowledge on effective KT strategies to translate EBP into
clinical practice in the case of LMICs [15, 78]. Further efforts must be made
to understand the best KT strategies to effectively introduce new
knowledge into practice in these settings. In doing so, the need to select a
strategy suited to the type of evidence, the individuals involved, and the
local context, is highlighted [61].
There is some evidence of the effectiveness of KT interventions to improve
health outcomes in LMICs. Using facilitation and a participatory process with
women’s groups in communities has been shown to be effective in reducing
neonatal mortality in LMICs [79]. Further, audit and feedback has been found
to be an effective method for changing health workers’ behavior [78].
However, the evaluations of these KT interventions indicate that the effect size of
these interventions is highly variable and dependent on the setting, raising
questions of whether they would be effective across different settings [79].
Although contextual aspects could help explain this variation, only a few
studies have been conducted to measure contextual factors in relation to KT
in LMICs, thus there is scarce empirical knowledge on how to translate
evidence into practice [78, 80, 81].

Healthcare context in Vietnam
Along with economic reforms, since the late 1980s, Vietnam’s healthcare
system has been transformed from a fully public services system to a mixed
public-private provider system. Vietnam’s healthcare system comprises four
administrative levels (Figure 3): national level (Ministry of Health),
provincial level (provincial health departments), district level (district
health offices), and commune level (commune health center). The service
delivery is divided by four official levels of organization: (1) national level
(central and regional hospitals); (2) provincial-level providers (provincial and
regional hospitals); (3) district-level hospitals and centers; and
(4) commune health centers [82].
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hospitals);

Figure 3. The health system hierarchy in Vietnam in 2015 [83]

At the national level, the Ministry of Health formulates and supports the
implementation of national health policies and programs. Provincial, district,
and commune health facilities are responsible for healthcare services at their
corresponding levels: tertiary care is provided at provincial hospitals,
secondary care at district hospitals, and primary care at commune level.
Emergency and comprehensive obstetric service and inpatient care are
provided at district hospitals (secondary care level), for an average of
80,000–90,000
people
in
the
surrounding
community
[82].
Commune Health Centers (CHCs) provide primary health services, such as
normal birth assistance, basic obstetric care, and outpatient care, for an
average of 6,000–7,000 people in its catchment areas. Each CHC employs five
to six health workers, including physicians, nurses, midwives, and
pharmacists. In addition, each CHC is supported by an extensive network of
8–10 Community Health Workers (CHWs), also referred to as ‘village health
workers’, who conduct outreach activities in each of the villages belonging to
the commune where the CHC is located. CHWs assist in providing preventive
services and collecting routine health data at the village level [82].
The health sector has achieved remarkable progress in improving its
capacities and performance since its economic reformation in 1986 [84].
Vietnam’s health indicators are better than what currently occur in other
LMICs at its development level [85]. During the last 30 years, Vietnam’s
health system has witnessed multiple reforms [82], such as the introduction of
user charges, the legalization of the private health sector and the initiation of
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health insurance schemes, decentralization and government stewardship, and
the provision of funding for healthcare for the poor and children under six
years of age. The private sector has grown steadily, but is mainly active in
outpatient care. However, private clinics are generally small in size and are
located in urban areas. Little is known about the performance and quality of
services provided in the private healthcare sectors, especially as many of these
health workers are not licensed.
The government has emphasized the development of an effective and safe
healthcare system to achieve universal health coverage. Primary healthcare,
which is provided in primary and secondary levels of care, is among the most
important strategies to pursue ‘social justice, the right to better health for all,
participation and solidarity’ [86, p.1]. The service delivery, however, faces
many challenges. The most crucial issues are: the shortage of human resources
with high-level qualifications for healthcare, especially in primary and
secondary levels of care; the lack of an effective health management
information system; the high proportion of out-of-pocket payments; and the
weakness in quality of the management of health services [87].

Rationale
The call for research to better understand contextual factors influencing
KT interventions in LMICs has been emphasized repeatedly [78, 88, 89].
The assessment of the healthcare context is a critical issue, yet there is a lack
of instruments specifically developed for LMICs that could capture reliable
and valid information on relevant aspects of the healthcare context and could
be used amongst various health professional groups. Thus, based on the
context element of the PARIHS framework, this doctoral study aimed to
develop and psychometrically validate a tool for LMICs to assess aspects of
context influencing the implementation of EBPs. Such a tool could help to
achieve better insights into the process of implementing EBP by:
(1) enhancing the opportunities to act on locally identified shortcomings of
the health system to increase effectiveness; (2) guiding planning and
promoting adaptation of implementation strategies to the local context; and
(3) linking contextual characteristics to outcome indicators of healthcare
interventions.
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Aims

General aim
The overall aim of this doctoral study was to contribute to the development
and validation of a context assessment tool for LMICs and thus enhance the
potential for understanding the influence of contextual factors in the
implementation of EBP in Vietnamese healthcare.

Specific objectives
1.
2.
3.
4.

To explore the influence of context on the facilitation process in
a community-based intervention in Vietnam.
To develop and initially validate the Context Assessment for
Community Health (COACH) tool for measuring aspects of
context influencing the implementation of EBPs in LMICs.
To advance the validity and reliability properties of the COACH
tool by exploring the understanding, testing the stability, and
evaluating its internal structure among health workers in Vietnam.
To describe aspects of context influencing the implementation of
EBPs among health workers at primary and secondary levels of
care in Vietnam.
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Methods

Study setting
All four studies in this thesis were mainly undertaken in Quang Ninh province,
Vietnam (Figure 4). Study II, however, was conducted in five countries
(Bangladesh, Nicaragua, South Africa, Uganda, and Vietnam), where Quang
Ninh province constituted the study setting in Vietnam. Quang Ninh can be
considered representative of Vietnam in terms of geography, demography, and
administrative construction. The province is located in north-eastern Vietnam,
120 km east of the capital Hanoi. Quang Ninh is a large province with a long
coastline and bordering China to the north. The terrain of the province varies,
and 80% is covered by mountains and hills. Quang Ninh is a developing
province, with its annual average income per capita recently reaching
US $2,000 [90]. The province is divided into 14 districts and has more than
one million inhabitants, with 8% of the population belonging to what is
defined as ‘poor’ households (having an average income of less than
US $240–$250 per capita per year) [90]. The province has a diverse ethnic
pattern with 10 ethnic groups, whereof Kinh is the majority (accounting
for about 90% of the population) [90]. Most of the ethnic minority groups
have their own language and culture, which differs from each other
and from Kinh.
The healthcare system in Quang Ninh province follows the national guidelines,
which consists of tertiary care provided at provincial hospitals, secondary care at
district hospitals, and primary healthcare at commune level [91]. The primary and
secondary healthcare is provided through 13 district hospitals and 184 CHCs.
Besides the formal healthcare system, other local stakeholder groups, such as the
Women’s Union, also serve the population regarding healthcare issues.
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Figure 4. Maps of Quang Ninh province, Vietnam, the study setting for the thesis

The Context Assessment for Community Health project
NeoKIP (Neonatal Health – Knowledge Into Practice, ISRCTN44599712),
a population-based cluster randomized study, was conducted in Vietnam over
three years (2008–2011) to evaluate the effectiveness of facilitation as a KT
strategy for improved neonatal health [92]. The NeoKIP trial resulted in a 49%
lower risk of neonatal mortality in the intervention areas versus the control areas [93].
This achievement asserted the strategy of using facilitators to support local
stakeholder groups for improving neonatal health and survival in an LMIC [92].
The NeoKIP intervention was informed by the PARIHS framework [92].
In the framework, context is acknowledged as an important aspect to consider
in achieving a successful implementation [70]. Similar to the NeoKIP project
conducted in Vietnam, other interventions aimed at improving KT for
maternal and neonatal health were undertaken in several other LMICs and
discussed at annual meetings within an international research network.
In these meetings, the context in which these interventions were implemented
was repeatedly reported as being an important factor, but there was, to our
knowledge, no systematic way to assess its aspects or influence. Thus, the idea
of developing a tool for measuring the aspects of context that influence the
implementation of KT interventions in LMICs was conceived.
The Context Assessment for Community Health (COACH) project was thus
developed within an international network of researchers with the aim of
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developing and testing a tool to assess aspects of healthcare context that influence
the implementation of EBP in LMICs. The network formed a core group to carry
out the COACH project and included researchers from Bangladesh, Canada,
Nicaragua, South Africa, Sweden, Uganda, and Vietnam. The researchers had
extensive experience in working on projects conducted in LMICs.
For three years (2010–2013), the COACH project was undertaken in five
countries, including Bangladesh, Nicaragua, South Africa, Uganda, and Vietnam.

Study design, sample, and data collection
The Standards for Educational and Psychological Testing guided the six
phases of development (Studies I and II). The COACH tool was further tested
in a psychometric assessment (Studies III and IV), and this measured aspects
of the healthcare context that were considered to be of importance for KT in
healthcare in LMICs (Study IV) [94]. A mixed-methods approach, applying
both quantitative and qualitative methods, was used in this thesis (Table 1).
For Study I, we applied a secondary qualitative content analysis for 16
Focus Group Discussions (FGD) with facilitators and a sample of the
stakeholder groups from the NeoKIP trial (2008–2011). This study was
undertaken to explore the influence of context on the facilitation process in
the NeoKIP intervention. Semi-structured interview guides, with open-ended
questions and probes [95], steered all FGDs. These FGDs targeted all
facilitators at four different occasions (at 0, 6, 27, and 36 months) and FGDs
conducted with six of the stakeholder groups in the NeoKIP intervention at 2
different occasions (21 and 36 months into the intervention).
The six stakeholder groups participating in the FGDs were purposely sampled
and represented a variety of groups in relation to their geographical locations,
facilitator performance in the groups, and overall group performance in terms
of neonatal and maternal healthcare. Each FGD lasted 60–120 minutes.
All FGDs were audio recorded, transcribed verbatim, and translated into English.
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Study
period

2008 – 2011

•
•
•

Inductive qualitative
content analysis

Data
analysis
•

•

•

2010 – 2013

Content Validity Index (CVI)
Response problem matrix
Reliability (Cronbach’s alpha
coefficient)
Principal Component
Analysis (PCA)

Bangladesh, Nicaragua, South
Africa, Uganda, and Vietnam
(Quang Ninh province)

Quang Ninh province, Vietnam

Setting

Content validity assessment
with 41 experts
Response process evaluation
with 11 health workers
Internal structure evaluation
including 690 health workers

•

Secondary data analysis (16
focus group discussions
(FGD) with facilitators and
intervention groups)

•

Design,
study
sample,
and data
collection

What are the dimensions
of context influencing KT
in LMICs?
Is it possible to develop a
generic tool aimed to
measure aspects of context
for KT in LMICs?

How do aspects of context
influence a KT intervention in
a LMIC?

•

Study II

Research
question

Study I

Table 1. Overview of the four PhD studies

Response process evaluation
with 16 health workers by
think-aloud interviews
Test-retest reliability on 77
health workers

Study IV
How do health workers in
Vietnam perceive aspects of
context influencing the
implementation of EBPs?
What is the internal consistency
of the COACH tool?

2014

•

2014

Descriptive and
correlational statistics
(stepwise backward
elimination for binary
logistic regression)
Confirmatory Factor
Analysis (CFA)
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•

•
•

Response problem matrix
Intra-class Correlation
Coefficient (ICC) & BlandAltman plots

Quang Ninh province, Vietnam

Cross-sectional survey on 677
health workers

•

•

Quang Ninh province, Vietnam

•

•

•

Study III
How do respondents
understand the COACH
tool and what determines
their response process?
What is the stability of the
COACH tool?

•

In Study II, we aimed to develop and psychometrically validate the
COACH tool in its ability to assess the aspects of the healthcare context
that influence the KT in LMICs. The development of the COACH tool
departed from the PARIHS framework and went through six phases [94]:
(I) Defining dimensions and developing a draft version of the COACH tool;
(II, III) Content validity assessment in country panels and amongst
international experts; (IV) Response process; (V) Translation; and
(VI) Investigating the internal structure (Figure 5). The approach adopted for
assessing reliability and validity was guided by the Standards for Educational and
Psychological Testing [94].

Figure 5. COACH tool development phases and methods used
In Study III, the Vietnamese version of the COACH tool was further explored
by undertaking a response process and a test-retest survey to assess the
stability of the constructs. First, 16 think-aloud interviews were undertaken in
2014 with five CHWs, six nurses/midwives and five physicians to investigate
the response process. Following the think-aloud interviews, the test-retest
survey, using the COACH tool as a self-administered questionnaire, was
investigated by including 77 health workers from all 10 CHCs in one district
and from the maternal and neonatal departments at the district hospital in the
same district in the Quang Ninh province. The time interval between the test
and retest survey was 6–13 weeks depending on the type of health facility.
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Study IV used the COACH tool to describe the healthcare context as
perceived by health workers at primary and secondary levels of care in Quang
Ninh province in Vietnam. During August–September 2014, a cross-sectional
survey was administered to 677 eligible health workers in 90 CHCs (primary
level) and maternal and neonatal departments at seven district hospitals
(secondary level) in the areas where the NeoKIP trial had been conducted [92].
Eligible respondents were full-time health workers (physicians, nurses, and
midwives) who had been working for at least one year at their current unit.
Further, half of the CHWs who had worked in their current position for at least
three years were also randomly selected.

Data analysis
In Study I, transcripts of FGDs were analyzed by applying inductive content
analysis [96] in five steps: (1) initial reading and re-reading of FGD transcripts
to get a naïve understanding of the context; (2) identifying and labelling all
meaning units using a structured analysis; (3) create sub-categories from the
meaning units; (4) create categories from these sub-categories;
(5) and create main-categories from the categories. The naïve understandings
were used as a background to assure trustworthiness of the analysis [46].
The analysis was undertaken separately by four authors, and was discussed
together until full agreement was reached.
In Study II, a variety of analysis methods were performed through the six
steps of the tool’s development. This study consisted of three evidentiary
perspectives of validation: (a) content validity; (b) response processes; and
(c) internal structure. Phases II and III used content validity index (scalecontent validity (S-CVI) and item content validity (I-CVI) [97]) in identified
panels of 8–11 experts to assess the perceived relevance of each item in the
COACH tool. The 41 panel experts in Bangladesh (n = 11), Nicaragua (n = 11),
Uganda (n = 11), and Vietnam (n = 8) assessed the English version of the
COACH version I tool. A response process investigation was applied in Phase
IV to understand how respondents (CHWs (n = 6), nurses/midwives (n = 2),
and physicians (n = 2)) comprehended the items and the cognitive processes
that contributed to the resulting response decision. The think-aloud interviews
were analyzed using Conrad and Blair’s taxonomy [98] addressing the
following:
lexical
problems,
inclusion/exclusion
problems,
temporal problems, logical problems, and computational problems.
Phase V applied the translation process followed by Brislin’s model [99, 100],
including several rounds of forward translation, backward translation,
review, and comparison of the original and the translated version
focusing on conceptual equivalence. Finally, Phase VI analyzed the
internal consistency of the COACH tool using Cronbach’s alpha and
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Principal Component Analysis (PCA) with varimax rotation extraction.
The data included an equal number of respondents across the three health
worker groups (CHWs, nurse/midwives, and physicians) and the five
countries. Factors with eigenvalues greater than 1 were extracted. A factor
loading greater than 0.40 was regarded as ‘practically’ significant [101].
The final COACH version V tool included 49 items in eight dimensions:
Resources, Community engagement, Monitoring services for action,
Sources of knowledge, Commitment to work, Work culture, Leadership, and
Informal payment. Items in all dimensions of the COACH tool except the
Sources of knowledge dimension were rated using a five-point Likert scale
ranging from ‘strongly disagree’ to ‘strongly agree’. These seven dimensions
were referred to as scaled. The Sources of knowledge dimension includes five
items which used the following response options: not available and a fivepoint frequency scale for available, signifying that the sources asked for are
available and are used to varying degrees (that is, never, rarely, occasionally,
frequently, and almost always). This dimension was referred to as non-scaled.
Study III applied Conrad and Blair’s taxonomy [98] to analyze identified
problems emerging from 16 think-aloud interviews. Further, the identified
problems were also grouped into two categories according to our estimation
of the magnitude of the problem’s effect on response data: prominent versus
minor problems [102]. To determine the stability of the COACH tool,
each item’s level of reliability was analyzed using Intraclass Correlation Coefficient (ICC)
and percent agreement, whereas the analysis of the dimension level applied
ICC and Bland-Altman plots.
Study IV described the healthcare context for KT as perceived by health
workers through their responses to the COACH tool’s items and
dimensions. Scores of the seven scaled dimensions, which include items
rated using a five-point Likert scale, were calculated using their individual
mean scores (mean score method). Notably, scores of the six negatively
worded items (items 42–47) in Informal payment dimension were reversed
in the analyses. For the non-scaled dimension, Sources of knowledge,
the items’ scores were recoded into 0 (not available, never, and rarely),
0.5 (occasionally), and 1 (frequently and always). The overall score of this
dimension was then calculated by adding the items’ recoded scores.
The scores of scaled dimensions were categorized into ‘high’ and ‘low’ with
a cut-off set at >3.5 (high) and ≤3.5 (low) to represent a context theoretically
more or less supportive of change. The relationships between the healthcare
context and demographic characteristics of the health workers were calculated
by binary logistic regression. In addition, we further examined the internal
structure of the COACH tool by applying a first-order independent cluster
model of Confirmatory Factor Analysis (CFA). The CFA explored the loading
of items to the latent structure of the COACH tool, that is, to the subdimensions and dimensions. The model fit was presented using multiple
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conventional fit indices, including comparative fit index, the Tucker-Lewis
Index, the standardized root mean residual, and the root mean square error of
approximation.

Ethical considerations
Ethics approval for Study I was obtained from the Ministry of Health in
Vietnam (ref 3934/QD-BYT), the Provincial Health Bureau in Quang Ninh and
the Research Ethics Committee at Uppsala University in Sweden (ref 2005:319).
Study II was approved by the Ethical Review Committees in Bangladesh,
Nicaragua, South Africa, Sweden, Uganda, and Vietnam. Studies III and IV
were approved by the Provincial Department of Science and Technology in
Quang Ninh province, Vietnam (ref 3934/QD-BYT) and the Research Ethics
Committee at Uppsala University, Sweden (ref 2014:205).
Participation in all four studies was voluntary. Respondents were informed
that their responses were anonymous, confidential, and kept secure. They were
also informed about the purpose of each study and thereafter gave their
verbal/written consent to participate. In Studies III and IV, the data collector
encouraged respondents not to discuss their responses with each other while
providing their answers to the COACH tool. Data were handled confidentially
and de-identified.
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Results

The COACH tool was developed and initially validated amongst three
health worker groups (CHWs, nurses/midwives, and physicians) across
five LMICs (Studies I and II). The tool was then further tested
psychometrically (Studies III and IV), and finally applied to describe aspects
of the healthcare context and their perceived importance for KT amongst
health workers at primary and secondary levels of care (Study IV) in Vietnam.

Development of the COACH tool
Throughout the six phases of its development, the COACH tool was a
collaborative work between researchers in Canada, Bangladesh, Nicaragua,
South Africa, Sweden, Uganda, and Vietnam and the tool was tested amongst
three professional groups (CHW, nurse/midwife, and physician) on a pooled
dataset from all countries. The final COACH tool (version V) covers eight
dimensions of context perceived to be of importance for the implementation
of EBPs: Resources, Community engagement, Monitoring services for action,
Sources of knowledge, Commitment to work, Work culture, Leadership, and
Informal payment (Table 2). As the result of the development process, the
number of items were reduced from 94 to 49, which included
44 five-point Likert items (scaled items) and five six-point frequency
items (non-scaled items). The non-scaled items asked the respondents
about how often they use particular sources of knowledge in a ‘normal’
month. In general, the COACH tool was shown to have evidence of acceptable
reliability and internal structure.
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Table 2. Definition of COACH tool dimensions

Dimension
Organizational
resources
Community
engagement
Monitoring
services for action
Sources of
knowledge
Commitment to
work
Work culture
Leadership
Informal payment

Definition
The availability of resources that allow an
organization (unit) to adapt successfully to internal
and external pressures.
The mutual communication, deliberation and
activities that occur between community members
and an organization (unit).
The process of using locally derived data to assess
performance and plan how to improve outcomes in
an organization (unit).
The availability and use of sources of knowledge in
an organization (unit) to facilitate best practice.
The individual’s identification with and involvement
in a particular organization (unit).
The way ‘we do things’ in an organization (unit)
reflecting a supportive work culture.
The actions of a formal leader in an organization
(unit) to influence change and excellence in practice
achieved through clarity and engagement.
Payments or benefits given to individual(s) in an
organization (unit), which are made outside the
officially accepted arrangements, to acquire an
advantage or service.

Defining dimensions and developing items (Phase I)
The COACH version I tool was a result of a thorough process of developing
dimensions and items through literature studies and iterative discussions.
The dimensions and items of ACT were used as the starting point for the
process of identifying dimensions and items to be included in the COACH tool.
All dimensions in the ACT were included as they were considered to be
relevant for testing in LMICs.
Further, studies focusing on how aspects of the healthcare context
influence KT interventions in LMICs were reviewed. In the NeoKIP trial
in Vietnam, three main-categories of context influencing the facilitation
process were reported: (1) Support and collaboration of local authorities and
other communal stakeholders; (2) Incentives to, and motivation of, participants;
and (3) Low healthcare coverage and utilization. Notably, local authorities’
engagement, non-financial incentives, and organizational resources in
resource-scare settings were recognized as being important and were
considered to be included in the COACH tool.
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Testing content validity across expert panels (Phases II and III)
Content validity assessment was exercised with the English version of the
COACH versions I and II tool. In Phase II of the tool’s development, the
content validity assessment showed that several dimensions reached
scale-content validity index/average of 0.9 in one or more of the settings.
However, none of the dimensions reached the generally accepted thresholds,
that is, the scale-content validity index/average (S-CVI/Ave) ≥ 0.9
or scale-content validity index/universal agreement (S-CVI/UA) ≥ 0.8 in all
of the four settings [63]. The result from the content validity assessment was
used to improve the tool. A COACH version II tool was developed based on
findings from Phase II. Content validity was also assessed amongst eight
international experts in Phase III, which resulted in the development of
COACH version III tool.

Exploring understanding of the COACH tool (Phase IV)
The response process was evaluated using the COACH version III tool via 11
think-aloud interviews amongst health workers in South Africa. The results
revealed that most items were easily understood. However, ten of the items
were found to be difficult to understand. These findings were used when
revising the tool, which resulted in the COACH version IV tool.

Translation of the COACH tool (Phase V)
The COACH version IV tool was translated from English into Bangla
(Bangladesh), isiXhosa (South Africa), Lusoga (Uganda), Spanish
(Nicaragua), and Vietnamese (Vietnam) following the Brislin’s model [100].
The process included several rounds of forward–backward translation with
rigorous comparisons between the original and the five translated versions of
the COACH tool. The dimension that was considered to be most challenging
to translate was Informal payment. After the translation process was complete,
the English COACH version IV tool and the five translated versions were
considered ready for reliability and PCA testing.

Exploring internal structure and reliability (Phase VI)
The reliability of the COACH version IV tool was examined using Cronbach’s
alpha coefficient, corrected total item correlation and inter-item correlation, and
test-retest for its stability. All the COACH tool dimensions but one reached
acceptable Cronbach’s alpha levels of ≥0.70 (ranging between 0.76 and 0.89).
The Sources of knowledge dimension had a Cronbach’s alpha of 0.69.
All items in the dimensions had a corrected total item correlation of >0.3, and
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all dimensions had an average inter-item correlation of >0.3, which was
judged to be good [103].
The internal structure of the COACH version IV tool was primarily
investigated using PCA. The PCA revealed that an 11-factor structure
accounted for 63.6% of the variance in the dataset merged from
all five settings. The COACH tool had a good fit between the theoretical
constructs and results from the factor analysis.

Further psychometric assessment of the COACH tool in
Vietnam
Studies III and IV further tested the validity argument based on exploring the
understanding, testing the stability, and evaluating internal structure of the
COACH tool.

Exploring the understanding of the COACH tool
The final COACH version V tool in English was translated forward and
backward to Vietnamese via several rounds ahead of testing its content
validity and test-retest stability. The response process was evaluated using the
Vietnamese version of the final COACH version V tool (Study III).
The investigation relating to the response process in Vietnam provided
evidence that the COACH tool was clear, well organized, and easy to answer.
Most of the items were understood as intended or had only minor problems.
However, problems were identified in 19 of the 49 items, whereas five items
contained prominent problems and 14 items had minor problems. A few items
had more than one problem, thus, in total we identified 23 problems
(10 lexical, five logical, seven inclusion/exclusion, and one computational
problem) (Table 3). Further, we identified that some of the contents in the
Commitment, Leadership and Informal payment dimension were of
a sensitive nature.
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Organizational resources
Human resources
1. My unit has enough workers with the right training and skills to do
everything that needs to be done.
2. My unit has enough workers with the right training and skills to do
their job in the best possible way.
Space
3. My unit has enough space to provide healthcare services.
Communication & transport
4. My unit has access to the transport and fuel that are needed to
provide healthcare services.
5. My unit has access to the communication tools (e.g. telephones or
radios) that are needed to provide healthcare services.
Medicines and equipment
6. My unit has enough medicine to provide healthcare services.
7. My unit has enough functional equipment, such as a thermometer
and blood pressure cuff, to provide healthcare services.
8. My unit has enough disposable medical equipment, such as syringes,
gloves and needles, to provide healthcare services.

Dimension/ Sub-dimension/ Item

0.84
0.59
0.62

0.58
0.29
0.56
0.59
0.3
0.55

I/E, minor
Lex, prominent
Lex, prominent
Log, minor
I/E, minor
-

0.62

0.62

0.50

0.58
1.00
0.75

0.82
0.42

-

0.72

0.68
0.35

0.54

ICC(1,k)b
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Factor loading of CFA
NonScaled
scaled
items
items

I/E, minor

Taxonomy
problemsa

Table 3. Taxonomy problems, Intraclass Correlation Coefficients (ICC), and Confirmatory factor analysis (CFA) for items and dimensions of
the COACH tool

Community engagement
12. In my unit we ask community members what they think about the
healthcare services that we provide.
13. In my unit we listen to what community members think about the
healthcare services we provide.
14. In my unit we have meetings with community members to discuss
health matters.
15. In my unit we encourage community members to contribute to
improving the health of the community.
16. In my unit we encourage other organizations to contribute to
improving the health of the community.
Monitoring services for action
17. I receive regular updates about my unit’s performance based on
information/data collected from our unit.
18. My unit discusses information/data from our unit in a regular,
formal way, such as in regularly scheduled meetings.
19. My unit regularly uses unit information/data to make plans for
improving its healthcare services.
20. My unit regularly monitors its work by comparing it with the unit’s
action plans.

11. My unit has money that we can decide how to use.

9. If the workload increases, my unit can get additional resources such
as medicine and equipment.
Financing
10. My unit receives money according to an established financial plan.

0.34
0.32
0.46
0.45

Lex, minor
Lex, minor
I/E, minor

0.52
0.54
0.34
0.54

-

0.54

0.42

-

0.53

0.65

0.65

0.60

0.64

0.68

0.52

0.56

0.53

0.52

0.63
0.49

0.56
0.58

0.44

Log, minor
I/E, minor
Log, minor

0.51

0.59

I/E, minor
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21. My unit regularly compares its work with national or other
guidelines.
Sources of knowledge
Structural sources
22. Clinical practice guidelines
23. Other printed material for work (e.g. textbooks, journals)
26. In-service training/ workshops/courses
E-health
24. The Internet
25. Electronic decision support (e.g. mobile phone applications or other
electronic devices to assist with care and decision-making)
Commitment to work
27. I am proud to work in this unit.
28. I am satisfied to work in this unit.
29. I feel encouraged to do my very best at work.
Work culture
Culture of learning and change
30. My unit is willing to use new healthcare practices such as
guidelines and recommendations.
31. My unit helps me to improve and develop my skills.
32. I am encouraged to seek new information on healthcare practices.
Culture of responsibility
33. My unit works for the good of the patients and puts their needs
first.
34. Members of the unit feel personally responsible for improving
healthcare services.
-0.1
0.35
0.26
0.52
0.43

-

Lex, minor
-

0.81
0.86
0.69

0.61
0.58
0.61
0.44
0.48
-

0.66

0.67

0.67
0.65
0.79

0.51

0.87

-

0.19

Lex, prominent

-

0.46

0.89

0.64
0.26
0.63

0.72

0.33

-

C, minor

-

-

I/E, minor
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0.63

0.94
0.75
0.72
0.21
0.82
0.74

35. Members of the unit approach patients with respect.
Leadership
36. I trust the unit leader.
37. The leader handles stressful situations calmly.
38. The leader actively listens, acknowledges, and then responds to
requests and concerns.
39. The leader effectively resolves any conflicts that arise.
40. The leader encourages the introduction of new ideas and practices.
41. The leader makes things happen.
Informal payment
Informal payment
42. Patients must always give informal payment to health workers to
access healthcare services.
43. Patients are treated more quickly if they make informal payments to
health workers.
44. Medicines or equipment that should be available for free to patients
have been sold in my unit.
45. Health workers are sometimes absent from work earning money at
other places.
Nepotism
46. Health workers in my unit give healthcare services to friends and
family first.
47. Health workers in my unit give jobs or other benefits to friends and
family first.

0.4
0.61
0.39
0.41
0.41
0.64
0.56
0.64
0.16
0.32
0.44
0.55
0.39
0.54
0.53

Lex, minor
Lex, minor
-

-

-

0.89

0.89

0.85

0.67

0.83

0.89

0.87

0.87

0.78
0.64
0.62

0.78

0.80
0.75

0.77
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Lex, prominent
Log, prominent
Lex, prominent
Log, prominent
0.93

0.07
666
12819.2
(<0.001)
946.000
0.049
0.055
0.881
0.871

0.90

0.5

0.33
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672
648.7
(<0.001)
10.000
0.102
0.020
0.967
0.891

Classification according to Conrad and Blair’s taxonomy [98]: Lex (Lexical problems), I/E (Inclusion/ exclusion problems), Log (Logical
problems), C (Computational problems)
a
Magnitude of the problem's effect on response data: Prominent problem, Minor problem
b
ICC (1,k): The intraclass correlation coefficient using the one-way random average measures of items and dimensions
df = degree of freedom, CFI = comparative fit index, TLI = the Tucker-Lewis Index, SRMR = standardized root mean squared residual,
RMSEA = root mean square error of approximation

a

df
RMSEA
SRMR
CFI
TLI

χ2 (p-value)

Accountability
48. Efforts are made to stop patients from providing informal payment
to get appropriate healthcare services.
49. Efforts are made to stop health workers from asking patients for
informal payment.
Model-Data Fit
N

Testing the stability of the tool
The test-retest survey amongst 77 health workers (CHWs, nurses/midwives, and
physicians) showed that two-thirds of the items and seven of eight dimensions
had an ICC agreement ranging from moderate to substantial (0.5 to 0.7),
suggesting that the tool had an acceptable level of stability.

Internal structure of the tool
The CFA asserted that the COACH tool had acceptable internal structure,
which is robust evidence for the validity of the scores of the tool itself. The
magnitude of the factor loadings of all items and all dimensions/subdimensions, except one item (26. In-service training/workshops/courses) in
the Sources of knowledge dimension and the Accountability sub-dimension,
were greater than the commonly used threshold value of 0.50 (Table 3).

Healthcare context for knowledge translation in Vietnam
Towards the end of 2014, the COACH tool was applied in a Vietnamese
province targeting 677 eligible health workers working in primary and
secondary levels of care (Figure 3). Study IV is one of the first surveys that
attempts to describe the complex aspects of the healthcare context that
influence KT as perceived by health workers at primary and secondary levels
of care in an LMIC. Overall, the healthcare context was perceived as being
supportive for KT. In other words, the results showed high scorings and a
minor variability in respondents’ perceptions of most of the dimensions of the
healthcare context amongst health workers and units. For example, health
workers rated Leadership with a mean of 4.1±0.3) and Commitment to work
had a mean of 4.2±0.2 in a scale ranging from 1-5. On the unit level,
significant variation between units was only found in the Monitoring services
for action dimension.
The binary logistic regression asserted that three variables (age, sex, and
facility setting) had significant associations to one of the COACH tool
dimensions. For example, there were higher scorings in the Leadership
dimension amongst health workers in urban facilities than those of their
colleagues in rural facilities (OR=2.99, 95% CI: 1.12–10.38);
and lower scores in the Commitment to work dimension among male health
workers than those of female health workers (OR=0.39, 95% CI: 0.20–0.78).
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Discussion

Through the four studies presented in this thesis, the evidence regarding
reliability and validity of the newly developed COACH tool, measuring core
aspects of context considered to be of importance to KT in LMICs, were
investigated. To date, the tool is recognized as the first and only tool available
to assess modifiable aspects of context considered to be of importance for KT
in LMICs with promising psychometric characteristics. The translated tool
can be used to facilitate research on contextual factors perceived to be of
importance for KT in Vietnamese health facilities – an important prerequisite
to improving quality of care. This thesis discussion highlights the
following issues: (1) The development of a context measurement tool;
(2) Psychometric properties of the COACH tool; and (3) Using the COACH
tool to measure aspects of the healthcare context.

The development of a context measurement tool
Researchers in implementation science repeatedly highlight the need to
document and understand the healthcare context [32, 33], placing
specific emphasis on the attributes that influence the implementation of
EBPs in LMICs [78, 89]. With information derived from a literature search,
we found three tools based on the PARIHS framework aimed at assessing the
healthcare context. This raised the question of whether to use the available
tools to measure the aspects of context that influence KT in LMICs.
Notably, these tools do not include a number of attributes that have been
perceived to be of importance for KT in LMICs, such as the engagement of
the community, commitment to work and informal payment [70, 71, 104].
Therefore, departing from the results of the literature review, we began the
process of developing and testing a new tool.
The COACH tool has been developed to satisfy a number of criteria,
including: (1) being based on a sound framework and available evidence;
(2) assessing potentially modifiable aspects of the healthcare context that
influence KT; (3) being applicable for use with various health worker groups
across different LMICs, with a particular focus on workers in primary and
secondary healthcare levels; (4) brevity; and (5) having acceptable
psychometric properties. The initial validation of the COACH tool, developed
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and tested across multiple LMICs and health worker groups, had advantages
when comparing it to the process of similar tools, such as ACT, CAI, and ORCA.
The initial validation of the ACT, for example, was only conducted in one
Canadian pediatric care hospital with one professional group, and with a
moderate sample size [35].
The COACH tool development had major challenges in being broad
enough to cover differences of context within and between settings, but also
specific enough to include crucial aspects of the healthcare context.
Further, health workers’ level of education and the roles of different
groups may differ between settings. CHWs in Vietnam, for example, had
different roles when comparing them to the other four countries where
the tool was developed [63]. The newly developed COACH tool, thereby,
asserted the potential to have an overarching approach to provide insight into
common factors influencing the implementation of EBPs in LMICs.

Dimensions of context of importance for knowledge translation
In comparison to other tools [35, 63], the new eight-dimension COACH tool
has, at least, three unique dimensions (Informal payment, Commitment to work
and Community engagement), that have particular resonance in LMICs.
Out of these three dimensions, the two dimensions, Commitment to work, and
Community engagement, have also been reported to be important for KT in
high-income countries [105, 106].
Informal payment has repeatedly been emphasized as an influential factor
in the implementation and provision of EBP in LMICs [71, 107]. In Vietnam,
Informal payment in the health sector is a national concern which could derail
health sector goals for equity, access, and quality [108]. Offering cash directly
and paying cash in envelopes to health workers are the most common ways of
making Informal payments in health services in Vietnam [109].
Yet, Informal payment goes largely unreported and there is little research on
the frequency and scope of the problem, which generates a threat to addressing
the problem. Representative data on the amount of Informal payments can
only be obtained from indirect sources such as household surveys and some
corruption surveys of international organizations, such as the World Bank and
Transparency International [107]. Further, these sources, whenever used,
only provide an estimation of the frequency and cost of Informal payment but
not its influence on service provision. Comparing among the five countries
where the COACH tool was developed, the scores for the Informal payment
items in the COACH tool aligned with the Transparency International
Corruption Perceptions Index, that is, the higher the corruption index of a
country, the more likely health workers were to agree with any of Informal
payment items in the COACH tool [110]. From this perspective, the COACH
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tool provides an opportunity to study the influence of Informal payment on
EBPs in LMICs.
Another aspect of context in the COACH tool is Commitment to work. Having
a high level of commitment has been reported as a crucial attribute in achieving
high job satisfaction and motivation, which results in higher service delivery
quality and patient satisfaction in Vietnam, especially in rural areas [104, 111].
A high proportion of health workers in Vietnam, especially at the lower level
of the healthcare system, are not satisfied with their compensation and
benefits, working conditions, and career opportunities [111-113]. Senior health
workers are also likely to have lower commitment to work and more likely to move
from lower to higher health system levels and/or from rural to urban areas [114].
Further, Commitment to work has also been perceived to be important for KT
in high-income countries. Low motivation and poor staff satisfaction lead to
insufficient KT and weak health service performance [105]. Measuring health
workers’ Commitment to work would benefit the understanding of their work
performance and job motivation.
The third unique dimension of context in the COACH tool is
Community engagement. In Study I, we highlighted that local key stakeholders
were in positions to initiate useful collaborative activities
within their communes. There were a number of local stakeholders, such as
the Women’s Union and the Youth Union, which could affect and foster the
healthcare activities in communes. Rooting their networks at all
administrative levels in the Vietnamese healthcare system, members of these
unions, particularly the representatives of the Women’s Union, are able to
connect and reach most women [115, 116]. The strengthening of the linkage
between health workers and the local stakeholders has also been proven in
other KT interventions in LMICs, such as in the results of an under-five
mortality intervention in Uganda [117] and the NeoKIP project in Vietnam
[93]. Similar to Commitment to work, there has also been a strong push
towards active communication with and the engagement of stakeholders in KT
interventions in high-income countries [106].

Equivalence between the original and translated versions
Challenges in the translation process arose from the contradictory
requirements between keeping as close as possible to the meaning of the
dimensions and items in the original version and having a reliable and valid
tool in the translated version. During the development of the COACH tool, we
struggled to find translations that: (1) were understood by health workers in
different settings; (2) did not alter the meaning of the original concepts/words;
and (3) were concise. Similar to the translation process for other tools,
this needed careful rounds of forward and backward translation, which were
time consuming and required rigorous comparison between the original and
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the translated versions [68, 118]. Semantic equivalence, that is, finding
appropriate wordings that have the same meaning for respondents of both
versions, was the most difficult element to achieve. We discovered some
incongruence between terms that captured the essence of the meaning of
dimensions and items in the translation process despite the many rounds of
extensive discussions. The Informal payment dimension was the most
challenging to translate, that is, we could not find an easy-to-understand
depiction of the concept of Informal payment in Vietnam. However, in the
Vietnamese version of the tool, Informal payments was translated into
money and gift (‘envelope’ or ‘under-table’ payment).
Other examples of concepts that were challenging to translate included
items such as Electronic decision support (e.g. mobile phones or other
electronic devices to assist with care and decision-making) and
Reminder systems (e.g. notices via e-mail). These items related to electronic
types of Sources of information, which were not always available and were
hence difficult to describe in some settings.
To understand the original concepts, avoid pitfalls, and ensure equivalence,
our translation process was undertaken primarily by the different countryspecific researchers and the tool-developing group. The group possessed an
in-depth understanding of the concepts in the tool as well as of the target setting
and target population. This was essential to ensure equivalent translation and
cultural adaptation between the original and the translated versions [67, 68].
A rigorous translation process was necessary but not sufficient to ensure
comparable, reliable, and valid translations. Comprehensiveness of the tool in
the target population was assessed through the response process by using
think-aloud interviews amongst eligible respondents. The exploratory factor
analysis showed that the items within each dimension fitted well with the
theoretical constructs across all countries, suggesting that the original and
translated versions were equivalent. The overall translation process of the
COACH tool might be used to facilitate translations of similar tools into
Vietnamese or other languages.

Psychometric properties of the COACH tool used in
Vietnam
Studies III and IV were the first studies providing specific insights on validity
and reliability of the COACH tool in Vietnam. Three additional sources of
evidence regarding validity of the COACH tool have been provided, that is,
response processes, stability, and internal instrument structure [94].
This robust quantitative evidence supplemented the results of the initial
validation of the COACH tool (Study II), indicating that the translated version
of the tool retains good psychometric properties.
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Response process
We applied think-aloud interviews to explore how respondents comprehended
the dimensions and items (Study III). One of the difficulties of this exploration
was to avoid subjectivity, a potential flaw when analyzing think-aloud
interviews [119]. To avoid this flaw we applied a structured approach by the
application of Conrad and Blair’s taxonomy [119]. We found 19 of the 49
items indicated a level of concern, which could raise questions regarding the
comprehensiveness of the tool. However, our additional classification of all
the identified problems using an estimation of the magnitude of the problem’s
effect on the response (either minor or prominent) reduced the number of
items that needed consideration to five (Table 3). Lexical problems were the
most common problems, which implied a need to review the translation of
these items.
Sensitive issues relating to the Commitment to work, Leadership, and
Informal payment dimensions were, to some extent, expected. Informal
payment is particularly difficult to measure, especially in LMICs [108, 120].
Social desirability bias has also been reported in research measuring
Commitment to work [121, 122] and Leadership [123]. Collecting data that
reflect respondents’ thoughts about sensitive issues contains a risk of bias.
In Study IV, social desirability response bias is a potential explanation for the
high proportion of skewed scores amongst the health workers.
To minimize the risk of social desirability bias, it is important to ensure that
participants understand that their responses will be handled confidentially.
Each respondent, for example, could complete the tool in a secluded area,
instead
of
sitting
together
with
their
colleagues
[124].
Anonymity, confidentiality, and using a non-judgmental tone have been
reported as strategies to adopt to enhance the opportunities to obtain sincere
answers from respondents [125, 126].

Stability
The COACH tool had moderate to substantial ICC values in seven out of eight
dimensions, asserting an acceptable level of stability for the responses, which
was achieved by repeated applications. The ICC values for each dimension,
ranging from 0.5–0.7, are similar to those found in psychometric evaluations
of other tools measuring work context [127, 128], and a tool evaluating the
application of clinical guidelines in Sweden [129]. In terms of items, one-third
had poor ICC values (≤0.40). This could partly be due to the relatively
homogeneous scorings in the test-retest survey (high proportion of right-side
skewed responses) [130]. Further, one-third of the items with poor ICC values
contained prominent taxonomy problems. This highlights that think-aloud
interviews are important to perform ahead of using instruments for surveys to
revise and improve the stability of the items of a tool.
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Internal structure
A first-order independent cluster model CFA was calculated to assess the
internal structure of the COACH tool, that is, evaluating the loading of items
to a latent structure, when completed by health workers in Vietnam.
Bearing in mind the existence of scaled and non-scaled dimensions in the
COACH tool, three different analytic models were performed. The high
magnitude of factor loadings asserted the acceptable internal structure of the
COACH tool’s eight proposed theoretical dimensions, supported the structure
of the COACH tool, and advanced its validity evidence. Our CFA and factor
loading findings were similar with the findings of the validation studies of
other tools, such as the ACT [53, 131], and the ORCA [57].

Measuring aspect of healthcare context
One aim of the COACH tool was to measure aspects of context perceived to be
of importance for KT in LMICs. The cross-sectional survey in Quang Ninh
province (Study IV) showed a relatively positive perception of all dimensions,
that is, a context receptive to KT. The data, however, were severely skewed to
the right with a minor variability in both scores at the individual level (health
workers) and aggregated level (healthcare units) in most of the dimensions.
The high scoring of context implies an environment that is more receptive to
change as it represents a good work culture, and strong leadership and
supervision systems [49]. While our results could be interpreted as showing a
supportive healthcare context for KT in Vietnam, it might also be a
consequence of social desirability response bias. The COACH tool has not
previously been applied to study the association between healthcare
contextual factors and KT in any LMIC. Thus, further efforts to investigate
the scores of context among health workers should be undertaken as well as
an exploration of how these scores can be associated with KT interventions
and successful implementations of EBPs.
Another difficulty experienced in using the COACH tool was the lack of
information needed for CHWs to provide answers to some items.
CHWs only worked part-time as healthcare workers and were mostly active
outside the CHC. CHWs lacked knowledge about the finance of the CHC and
accessibility to the sources of knowledge available in health centers.
This implied that the COACH tool could be difficult to use with CHWs in
Vietnam. One option to address this problem might be to exclude items that
are not relevant to CHWs.
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Methodological considerations
Although the 16 FGDs in Study I were primarily conducted to explore the
facilitation process, the information was saturated concerning aspects of
context, which enabled us to perform a secondary analysis [132, 133].
Many factors were found to mutually relate to and influence both context
and facilitation. An explanation is that participants in interventions are not
only passively perceived but also interact with the intervention activities that
result in co-producing outcomes [134]. However, further interviews in the
control communes during the NeoKIP trial could have been useful to
deepen the understanding of aspects of context in relation to the
facilitation of the intervention.
The deletion of items was always carefully considered during the
development process of the COACH tool. The group strived to avoid deleting
items too quickly, but rather aimed to reduce the number of items with caution.
One example was the lowering of the cut-off value for I-CVI from 0.78 to 0.67
during Phase III in order to retain the e-health items under the Sources of
knowledge dimension. Further, the Sources of knowledge dimension did not
reach the Cronbach’s alpha coefficient cut-off (≥0.7). We, however, decided
to keep all items in the Sources of knowledge dimension because they were
considered important.
Test-retest reliability for items and dimensions was applied using intraclass
correlation coefficient with one-way random average measure [ICC (1,k)]
(Study III) [135]. Choosing the appropriate test-retest reliability coefficient
was not easy as there has been considerable debates in the literature regarding
current options, in particular, the popular use of Cohen’s Kappa coefficient
and/or the weighted Kappa for nominal scales [136]. The ICC measure was
chosen because it has a number of advantages over the Kappa coefficient,
such as the ability to isolate factors affecting reliability [137, 138].
Having very few missing responses, the test-retest reliability was also an advantage.
One could wonder whether the various time intervals in our test-retest
(6–14 weeks) strategy might have influenced the findings. We consider,
however, that the trait of context perceived to be of importance for KT is
normally a stable construct over a period of 3.5 months, the distance between
time intervals in our study period [139].
CFA models have been reported to be the best models for computing
internal structure for scales such as the COACH tool [53]. The low factor
loading of the Accountability sub-dimension in the Informal payment
dimension, despite the high magnitude of loading of the included items, could
be explained by the method effects emerging from the composition of both
positively and negatively worded items in the dimension [101].
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Conclusion

A consistent finding in health services research is that the use of EBPs is
suboptimal, particularly in LMICs. The contexts in which the services are
being provided are perceived to be of importance for the implementation of
proposed changes. However, contextual factors are generally not well
understood and, prior to the start of this thesis, no completely satisfactory
measure of the aspects of context that are of importance to KT was available
for use in LMICs. To date, the COACH tool is the first and has been
specifically developed to assess core and modifiable dimensions of context of
importance for KT in LMICs. The studies in this thesis indicated that the
COACH tool had promising psychometric characteristics. It is currently
available to use for health workers in different professions and has been
translated into six languages: Bangla (Bangladesh), isiXhosa (South Africa),
Lusoga (Uganda), Portuguese (Mozambique), Spanish (Nicaragua), and
Vietnamese (Vietnam).
The Standards for Educational and Psychological Testing guided the initial
and further psychometric assessment of the COACH tool. During its initial
development, the COACH tool was assessed for content validity, response
process validity, internal structure, and reliability. The initial assessment
asserted the acceptable reliability and validity of the tool. The subsequent
studies demonstrated that the COACH tool, after translation to Vietnamese,
was clear, well organized, and easy to answer (response process using thinkaloud) with an acceptable level of stability (test-retest). Finally, the CFA
revealed that the COACH tool had an acceptable internal structure. The
evidence provided regarding the most common sources of validity and
reliability of an instrument suggested that the translated version of the
COACH tool was useful for research on contextual factors perceived to be of
importance to KT in Vietnamese health facilities.
Whilst departing from similar tools to measure healthcare context in highincome settings, the COACH tool added three new dimensions of context
found to be relevant in LMICs (Informal payment, Commitment to work, and
Community engagement). The tool could be applied as a means of
characterizing context prior to KT interventions, as a method for tailoring a
KT strategy to adapt a specific context, and for further understanding of the
outcomes of these efforts. The tool had the potential to generate better
understanding of the process of implementing EBPs in LMICs.
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The first two surveys conducted to provide a comprehensive account of the
healthcare context in Vietnam showed a relatively homogenous positive
perception of all dimensions, that is, a context receptive to KT. These results
should, however, be interpreted with caution, due to a potential risk of social
desirability response bias, which was a concern given that the Vietnamese
people often avoid providing accurate responses to sensitive questions.
Collecting data amongst CHWs in Vietnam was also a challenge as these
part-time staff lacked information regarding their health centers to be able to
adequately answer some items of the COACH tool.
This thesis addressed the prevailing request regarding a measurement tool
for aspects of the healthcare context that are considered to be of importance
for KT in LMICs. Understanding the healthcare context for EBP was an
important prerequisite to improve the quality of care and thus the quality of
life for people. We encouraged further investigations relating to the validity
and reliability of the COACH tool whenever the research context permits.
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