
Irimu et al. BMC Health Services Research 2014, 14:119
http://www.biomedcentral.com/1472-6963/14/119
RESEARCH ARTICLE Open Access
Explaining the uptake of paediatric guidelines in
a Kenyan tertiary hospital – mixed methods
research
Grace W Irimu1,2,3*, Alexandra Greene4, David Gathara2,3, Harrison Kihara5, Christopher Maina5,
Dorothy Mbori-Ngacha1, Dejan Zurovac2,3,6,7, Migiro Santau8, Jim Todd9 and Mike English1,2,3,10
Abstract

Background: Evidence-based standards for management of the seriously sick child have existed for decades, yet
their translation in clinical practice is a challenge. The context and organization of institutions are known
determinants of successful translation, however, research using adequate methodologies to explain the dynamic
nature of these determinants in the quality-of-care improvement process is rarely performed.

Methods: We conducted mixed methods research in a tertiary hospital in a low-income country to explore the
uptake of locally adapted paediatric guidelines. The quantitative component was an uncontrolled before and after
intervention study that included an exploration of the intervention dose-effect relationship. The qualitative component
was an ethnographic research based on the theoretical perspective of participatory action research. Interpretive
integration was employed to derive meta-inferences that provided a more complete picture of the overall study
results that reflect the complexity and the multifaceted ontology of the phenomenon studied.

Results: The improvement in health workers’ performance in relation to the intensity of the intervention was not
linear and was characterized by improved and occasionally declining performance. Possible root causes of this
performance variability included challenges in keeping knowledge and clinical skills updated, inadequate
commitment of the staff to continued improvement, limited exposure to positive professional role models, poor
teamwork, failure to maintain professional integrity and mal-adaptation to institutional pressures.

Conclusion: Implementation of best-practices is a complex process that is largely unpredictable, attributed to the
complexity of contextual factors operating predominantly at professional and organizational levels. There is no
simple solution to implementation of best-practices. Tackling root causes of inadequate knowledge translation in
this tertiary care setting will require long-term planning, with emphasis on promotion of professional ethics and
values and establishing an organizational framework that enhances positive aspects of professionalism. This study
has significant implications for the quality of training in medical institutions and the development of hospital
leadership.
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Background
Effective and cost-effective best-practices in manage-
ment of the seriously sick child have existed for decades,
yet knowledge translation, in the form of practice uptake
and its maintenance, is challenging [1-4]. As part of ef-
forts to promote uptake of good practices in district hos-
pitals in Kenya the Ministry of Health, in collaboration
with stakeholders, developed evidence-based clinical
practice guidelines (CPGs) – named ‘Basic Paediatric
Protocols’ [5]. The guidelines aimed to improve paediat-
ric emergency and admission care in the initial 48 hours
of hospitalization. A 5-day training programme for dis-
semination of the CPGs, dubbed ‘Emergency, Triage, As-
sessment, Treatment Plus admission care (ETAT+)’ was
also developed [5,6]. The CPGs and ETAT + were popu-
lar and demand grew even in higher-level hospitals in-
cluding Kenyatta National Hospital (KNH) which is the
largest referral and teaching hospital in Kenya [7].
We have elsewhere reported quantitative and qualita-

tive research that were carried out concurrently to deter-
mine and explore uptake of CPGs and ETAT + in KNH.
In the quantitative study we described a before and after
study examining changes in health workers’ performance
following the dissemination of the CPGs in KNH [8]. In
the qualitative work, using an ethnographic approach
and theoretical perspective of participatory action re-
search, we provided a context-driven description of the
implementation process including the facilitators of and
barriers to this process [9]. Each report contributes to
our knowledge of the implementation process, by pro-
viding some understanding of the extent of change and
how this varied. It also demonstrated how dynamic insti-
tutional effects related to the context and organization
of the hospital influenced the success. A limitation of
these prior analyses is that they identify immediate oper-
ational constraints (micro-level factors) rather than get-
ting to the root cause of the factors that influenced
adoption of best-practices.
As our interest is to try and fully understand what might

be effective implementation strategies we also planned, a
priori, to use these data in a mixed methods research ana-
lysis that recognizes the complexity of the intervention,
the barriers and contexts and their interplay. To achieve
this, we conducted an interpretive (analytic) integration of
the quantitative and qualitative data to derive meta-
inferences that provided an overarching explanation of the
study results that reflect the complexity and the multifa-
ceted ontology of the phenomenon studied [10].
In this paper, we report trends in change of different

aspects of the health workers’ performance examined
over a 5 year period spanning a pre-intervention phase
to the end of a period of intervention reinforcement. We
synthesise the results of the two research paradigms into
a single discussion section and demonstrate how the
paradigms worked synergistically to provide a whole that
is greater than the sum of its parts and increase the
knowledge yield [10,11]. Finally we discuss the implica-
tions of the results of the overall study.

Methods
Study design
This was a hospital–based, pragmatic study that utilized
mixed methods research based on the theoretical perspec-
tive of participatory action research (PAR). The quantita-
tive component was an uncontrolled before and after
design that included exploration of the intervention dose-
effect relationship [8]. The qualitative component adopted
a PAR approach based on traditional ethnographic re-
search methodology [9]. Integration of the two research
paradigms occurred at the level of formulation of the re-
search question, at the methodology level where the pre-
liminary results of the quantitative research informed the
PAR activities and finally at the level of interpretation of
the results. Priority was given to the qualitative (QUAL)
over the quantitative (Quan) research (Figure 1).

Study site
This research was conducted in Kenyatta National Hospital
(KNH), the largest tertiary hospital in Kenya and the teach-
ing hospital for the University of Nairobi Medical School.
We have previously described KNH [8,9]. In brief, KNH’s
vision is ‘To be a regional centre of excellence in the
provision of innovative and specialized health care’. KNH’s
mandate is to provide specialized health care, to provide fa-
cilities for research and training of health professionals,
and to participate in national health planning and policy.
KNH is the second largest hospital in Africa with a bed
capacity of 1800; it has four general paediatric wards each
with a bed capacity of 60, though bed occupancy is often
over 100%. There are 14,000 paediatric admissions annu-
ally. Majority (65%) of patients admitted with acute child-
hood illnesses are referred from primary care facilities, 20%
are direct self-referrals and only 15% are referred from
public or private hospitals (unpublished data).
The clinical service delivery unit of general paediatrics

consisted of 25 consultants of whom 15 were academics
and 10 employees of KNH. In this paper we refer to all the
paediatricians as consultants being the name typically used
in this hospital. In line with the hospital’s vision, 22 of the
paediatricians were professors and/or subspecialists such
as paediatric nephrologists and cardiologists. Each ward
had 5–8 paediatricians, 5–8 paediatric trainees and a nutri-
tionist. There were approximately three to four nurses on
duty each working shift.

Procedures
We have presented the methods for both qualitative [9]
and the quantitative [8] research components separately
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QUAL results
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QUAL results
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Figure 1 Visual presentation of research procedures demonstrating the levels of integration.
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to allow detailed description. The quantitative research
examined hypotheses with a focus on assessing the rela-
tion between interventions and uptake of best-practice
recommendations. The qualitative research was explana-
tory with a strong emphasis on ‘thick description’ of the
phenomena [12], a thematic focus on the implementa-
tion process of best-practice recommendations and why
additional reinforcement interventions worked or did
not work. The qualitative data were largely in the form
of 18 months’ diary entries of participant observations
and reflective notes. The data collection from the two
research methods was concurrent.

Approach to data analysis
We present data analysis in two parts; first our explor-
ation of the trends for changes in different aspects of the
health workers’ performance and then our approach to
interpretive integration of the quantitative and qualita-
tive data sets.

Trends for change in different aspects of health
workers’ performance
The intervention was delivered and evolved over 18 months.
The contextual factors and effect modifiers arising as
a result of the learning during the PAR must then be
appreciated as parts of the intervention. Interpretation
of the ‘effect size’ from our before and after interven-
tion study should therefore be more nuanced. We
therefore explored the trends for changes (2005–2009)
in greater depth by graphically displaying the six
monthly performances of 13 quality indicators with
bars indicative of the 95% confidence intervals (CI)
around an estimate of the mean performance. We have
previously described the development and definition of
the indicators [8,9]. In brief, the definitions of the indi-
cators were based on KNH’s adaptation of WHO/Kenya
case management guidelines [5,13]. An indicator was con-
sidered achieved or correct if the care was consistent
with CPGs, ETAT + recommendations or staff consensus
(Table 1). We excluded two indicators that evaluated
follow-up care of the patients who died in the first
48 hours after admission because the small number of
these patients precluded meaningful analysis.
In an attempt to relate the performance of quality of

care indicators to intensity and coverage of ETAT +
training, we divided the entire study into four periods:
i) Period 0 - pre-intervention period; January to December
2005, ii) Period 1 - piloting of ETAT+ training materials;
January to December 2006, iii) Period 2 - formal ETAT+
training; January 2007 to June 2008, and iv) Period 3 -
period of PAR; July 2008 to December 2009. Change in per-
formance was considered of potential interest if the 95% CI
of the six monthly mean performance measures suggest
statistically significant changes between measurements.

Interpretive integration
The first step was to make a summary of the main find-
ings from the quantitative and qualitative data sets.
Then, we examined the fit of hypotheses generated from
qualitative research across composite quality indicators
derived from four domains of care (assessment, classifi-
cation, treatment and treatment administration) depicted
in the quantitative data [8]. We took notes and reflected
on the variations of performance across the target dis-
eases. We moved back and forth constantly between the
two data sets asking ourselves questions to interrogate



Table 1 Definition of the composite indicators of processes of care for each disease (doi:10.1371/journal.pone.0039964.t001.)

Domain of
care

Criteria for considering the
composite indicator achieved

Pneumonia Dehydration Severe malnutrition

Assessment Patient adequately assessed if all the
following signs are assessed

Level of consciousness ability to drinka,
cyanosis, lower chest wall indrawing and
respiratory rate

Level of consciousness, pulse characterb,
ability to drinka, sunken eyes and skin turgor
(and duration of skin fold to return)

Oedema, and weight for height Z-score
or visual assessment of degree of severe
wasting

Classification Consistent with CPGs/ETAT + if any
the corresponding terms are used

Very severe pneumonia, severe pneumonia, Shock, severe dehydration, some dehydration
and no dehydration

Severe malnutrition, oedematous
malnutrition, protein energy malnutrition,
marasmic kwashiorkor, kwashiorkor
marasmus

Treatment Consistent with CPGs if the following
key treatment was prescribed at the
correct dose and frequency (and duration
for rehydration therapy)

Crystalline penicillin 50,000 units/kg/dose ×
4 per day (+/−20%) and/or Gentamicin
7.5 mg/kg/day × 1 per day (+/−20%)

Hartman’s solutionc at 80–120 mls per kg
if not given bolus for shock management
or 56–120 mls per kg if given bolus for shock
management given over 5–6 hours for patients
ages 2–11 months and 2.5-3 hours in patients
aged 12–59 months

100-130 mls/kg/day (+/−20%) of F75d

Follow-up
care

Consistent with WHO/Kenya guidelines
as adapted by the hospital staff

Evidence that doses of Crystalline penicillin
were given as prescribed in the first 48 hrs
of admissione

Evidence that intravenous fluid (IV) therapy
for severe dehydration was monitored

Evidence that intake of feeds for severe
malnutrition was monitorede

aPatients documented to have altered consciousness were assumed that they are not able to drink if ability to drink is not documented while patients documented in the history as able to drink were assumed to
have the sign ‘able to drink’.
bPatients documented as able to drink or alert were assumed not to have a weak pulse if pulse character was not documented.
cIf dextrose added, correct if given at 2.4-6.0 mg/kg/min (approximates dextrose requirement for a sick child 3-5 mg/kg/min; +/−20%).
dWas either a manufactured product (depending on the availability) or milk-based solution prepared in the hospital that provided 75 kcal and 0.9 g of protein/100 ml.
eInitial treatment is considered given on time if it is given within 12 hours of admission on the ward.
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Table 3 Barriers to implementation of best-practices
observed in the participatory action research

Theme Implications

Mismatch between hospital’s
vision and reality

The hospital strategic planning was
based on its vision to provide
innovative and specialized health
care contrary to the reality that
majority of patients had common
acute illnesses that did not require
specialized care. There was a
mismatch of infrastructure and the
skill mix of the workforce did not
sufficiently match the patient’s needs.
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the data by using a framework adapted from Strivastava
and Hopwood’s work [14] (Table 2). We acknowledged
that the structure can define the scope of an agent’s abil-
ity to act and agency may also have the ability to change
the structure [15].
The integration was an iterative process; requiring fre-

quent revisiting of the databases and gathering more in-
formation as additional questions emerged and new
connections and deeper understanding of the data oc-
curred. The findings were related to other empirical
studies in this field, theoretical frameworks, our experi-
ences and interdisciplinary backgrounds [16]. Social cog-
nitive theory [17,18] and complex adaptive system
theory [19,20] provided a framework for understanding
our data and root cause analysis.

Ethics statement
Ethical approval was provided by the Kenyatta National
Hospital/University of Nairobi Ethics and Research
Committee (reference number KNH-ERC/01/480).

Results
We have described in detail the performance of 15 key
quality indicators in the pre-intervention period and
post-intervention periods elsewhere [8]. The trend for
change for exemplar indicators over 5 years (2005–2009)
in relation to the stage of implementation is described
below. We have described the results of the qualitative
component of this research elsewhere [9]. In brief, re-
source mobilization, relevance of ETAT + to routine
Table 2 Frame work for interrogating the data sets -
adapted from Strivastava and Hopwood (2009) [14]

Theme Approach to interrogation of the
data sets

Relevance of the data to
the research question

What are the data telling us in reference to
the research questions?

What is it we want to know according to
the research questions and theoretical points
of interest?

Variation of data How does the performance vary across and
within domains of care?

What aspects of the qualitative data can
explain this variation and are there other
factors contributing to this relationship?

What does this imply in regard to achieving
the quality indicators in a certain domain?

What is the dialectal relationship between
what the data are telling us and what we
want to know?

Relevance of the data to
the context

How will it be understood by the health
professionals and the hospital management?

What do we want to know about the
interconnectedness of the institution and
individual professionals?
work and emergence of a champion of change facilitated
implementation of best-practices. Barriers to implemen-
tation of best-practices are summarized in Table 3.
Trends for change in different aspects of health
workers’ performance
For the indicators that showed improved performance
over time, the improvement was not linear and was
characterized by improved and occasionally even declin-
ing performance. Furthermore, the response of the indi-
cators to intervention was different; with some of the
indicators showing a rapid response while others showed
a delayed response. Below is a description of the major
events that took place as the intervention evolved
depicting the quality indicators that showed a significant
change during the corresponding study periods.
Poor communication Poor communication was
compounded by a centralized
administrative system and limited
forums where working relationships
could be discussed thus hampering
knowledge sharing.

Limited objective measures for
evaluating quality of clinical care

Absence of more objectively assessed
measures of patients’ care meant
inadequacies in self- regulation could
arise and persist without notice.

Limited capacity for strategic
planning.

Inadequate structures to optimize
efficiency of service delivery.

Inadequate management skills to
introduce and manage change.

Unwillingness to do things differently
reflected a general negativism
towards innovation and limited
ability of the managers to articulate,
supervise and guide change efforts.

Hierarchical relationships among
the staff and patients

Passage of knowledge was largely
unidirectional with lower cadres
being the recipients. Doctors as well
other health workers maintained
their primacy in care of patients and
protected their profession.

Inadequate adaptation of ETAT +
to the local context.

Among all cadres, there was
inadequate knowledge in some basic
procedures that were not the focus
of ETAT+. Some of the existing job
aids were outdated and did not
permit staff to adopt best-practices.
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Period 0 (Pre-intervention period)
Performance of indicators for prescription of gentamicin
for pneumonia and prescription of feeds for severely
malnourished patients demonstrated a significant im-
provement in period 0. This change coincided with
the Child Health Evidence Week in June 2005, a forum
attended by some KNH consultants and trainee pae-
Period 1

Period 0

Period 2 Period 3

a

e

c

Figure 2 Trend for change for proportion of patients who achieved k
change for proportion of patients who achieved key quality indicators acro
1- Piloting ETAT + training materials Period 2 – Formal scaling up of ETAT +
diatricians in which the importance of prescribing cor-
rect drug dosages was highlighted [6]. Both indicators
showed further improvement during the formal scale-up
of ETAT + training. The PAR activities did not have a sub-
stantive effect on the gentamicin indicator. Moreover,
some deterioration was observed in the performance of
feed prescriptions (Figure 2a,b).
Period 1Period 0 Period 2 Period 3

f

b

d

ey quality indicators across periods of intervention. a-f: Trend for
ss periods of intervention Period 0 – Pre-intervention period Period
Period 3 – Period of PAR.



Irimu et al. BMC Health Services Research 2014, 14:119 Page 7 of 13
http://www.biomedcentral.com/1472-6963/14/119
Period 1 (Piloting ETAT + training materials)
Prescription of crystalline penicillin for pneumonia pa-
tients improved rapidly in period 1 suggesting a link
with piloting of the ETAT + training and small-scale dis-
tribution of CPGs booklets (to trainee paediatricians)
and influence of early adopters. This performance was
maintained during the rest of the study period and no
further improvement was noted as a result of formal
ETAT + training and PAR (Figure 2c).
Period 2 (Formal scale-up of ETAT+)
Five key indicators showed initial response that may be
attributed to the gradual rolling out of the formal train-
ing. These included two indicators for pneumonia man-
agement (assessment and classification) and all the three
indicators for diarrhoea management (assessment, classi-
fication and fluid prescription) (Figures 2d-f and 3a,b).
Period 1Period 0 Period 2 Period 3

a

c

Figure 3 Trend for change for proportion of patients who achieved k
change for proportion of patients who achieved key quality indicators acro
1- Piloting ETAT + training materials Period 2 – Formal scaling up of ETAT +
Period 3 (Period of PAR)
Major activities during PAR included audit and feed-
back, tailored educational sessions and reorganization of
service delivery [9]. At the commencement of the PAR
four indicators had not shown any improvement in per-
formance. Despite attempts to promote uptake of the
best-practices during the PAR only one of these indica-
tors, monitoring of administration of intravenous fluid
therapy improved, though the performance was still
poor at the end of the study period (Figure 3c). Surpris-
ingly, only two indicators (assessment and classification
of pneumonia) demonstrated an augmented response
during the period of PAR (Figure 2d,e). Except for pre-
scription of feeds that showed deterioration in perform-
ance, other indicators that had previously improved
maintained their performance.
Despite ETAT+ training and promotion of uptake of

best-practices, four indicators failed to show any significant
Period 1Period 0 Period 2 Period 3

b

d

ey quality indicators across periods of intervention. a-d: Trend for
ss periods of intervention Period 0 – Pre-intervention period Period
Period 3 – Period of PAR.
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improvement during the entire five year period (2005–
2009). These included assessment and classification of
severe malnutrition, administration of crystalline peni-
cillin and monitoring of intake of feeds for the mal-
nourished children. Among them only classification of
severe malnutrition had good performance in the pre-
intervention period. We display graphically the trend
for change for the indicator of administration of peni-
cillin as an example of indicators that showed no sig-
nificant change (Figure 3d).

Findings of the interpretive integration and
discussion
Our interpretive integration of the quantitative and the
qualitative data yielded six major themes that explained
the uptake of CPGs and ETAT + recommendations in
KNH. These themes were: i) knowledge and clinical skills,
ii) commitment to continued improvement, iii) profes-
sional role models, iv) professional integrity, v) work in
teams, and vi) mal-adaptation to institutional pressures.

Knowledge and clinical skills
Professionals in this setting faced challenges in keeping
knowledge and skills updated. However, the challenge of
accessing knowledge in a low-income country like Kenya
is different from that described in a high-income country
where there is so much information and knowledge
available that professionals ‘risk drowning in it’ [21].
Within KNH and UoN accessibility of knowledge was a
problem. In addition, professionals had a culture that
did not sufficiently support self-reading directed at im-
proving practice and the training curriculum rarely en-
couraged trainee paediatricians to seek new information
on patients’ care [22]. Accordingly in Kenya, as reported
previously, problems in professionals’ behaviour are
linked to problems in medical knowledge [4].
Clinicians are believed to be sensitive to threats of loss

of clinical autonomy by using guidelines [23]. However
we observed that clinicians in KNH appreciated the
guidelines, a finding consistent with Sheaff et al’s work
in the UK [24]. This paradoxical support for guidelines
but failure often to promote their application we suggest
was due to the fact that such guidelines and ETAT +
provided a shortcut to being knowledgeable and an abil-
ity to teach evidence-based medicine with minimal ef-
fort. As a result, an important professional value was
perceived as achieved – to be supportive of evidence-
based guidelines was to be doing the right thing - this
contributed to the acceptance of the CPGs in principle
but not necessarily in practice.
The management of serious common illnesses, the

focus of the CPGs, was however perceived as a simple
task and was often therefore not given due attention by
the senior professionals despite the major contribution
of these diseases to mortality in KNH. Indeed there was
a tendency to equate valued knowledge with the rarity of
a medical condition. In fact, awareness of the ‘fine print’
medical diagnosis and management was perceived as
more important than knowledge applicable to the bur-
den of patients’ needs. The attitude expressed was that
knowledge of ‘simple’ diseases does not define a paedia-
trician; this should have been mastered in basic training.
However, with such illnesses ‘forgotten’ there was no
one to teach such mastery; as those expected to teach
also had limited knowledge on local and international
recommendations for management of the common
illnesses.
Mechanisms that might address such problems, such

as appropriate knowledge management linked with pro-
fessionals’ interactions, were not considered a priority in
KNH. There were rigid inter-professional boundaries
and a low value attached to socialization processes that
hindered knowledge transfer. Although the approach to
intervention aimed to address these hurdles through
hospital audit and multi-professional feedback, consider-
able barriers to this resulted in little success in breaking
down ‘silos’ [9].

Commitment to continued improvement
Inadequate normative commitment of the long senior
serving staff, who provided interpersonal support and
role modelling, also enhanced the resilience of the pre-
existing KNH norms and values that undermined change
efforts. Professionals did not provide sufficient order-
generating rules (standards) to help operationalize the
best-practice recommendations and promote change.
Such rules and standards, when codified, would include
policies on appropriate documentation practices, for ex-
ample for follow-up care of the seriously sick child. Such
formal and informal rules and standards were however
largely absent and it appeared that the introduction of
CPGs did not promote real accountability of the profes-
sionals for the quality of care delivered. This was despite
the fact that quality targets were collectively set in a
consensus approach [9].
Thus, there were minimal active efforts among the se-

nior staff to influence the uptake of best-practices, des-
pite them having the necessary autonomy to exercise
legitimate control over the conduct of their work and
change working conditions as demonstrated by a cham-
pion of change in the PAR [9].

Professional role models
Consultants’ everyday behaviour, including demonstrat-
ing expertise and the practice of ethics and commitment,
is the living demonstration of professionalism. Patients’
reviews by consultants provide junior staff opportunities
to observe diverse real-life narratives and engage in
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small-group discussions that can encompass and enact
many conventional aspects of such professionalism. This
experiential learning provides opportunities for thought-
ful reflection and clarification of professional practice
roles amongst trainees and has the potential to bridge
the theory and practice gap [25]. The benefits of these
interactions were, however, not exploited optimally in
KNH because competing priorities limited consultants’
time and efforts to participate in such ‘informal’ curricu-
lar activities.
In contrast, exposure to negative role models increases

the likelihood of trainees becoming cynical and adopting
negative professional values. As a consequence, inad-
equate consultants’ commitment to ward-rounds and to
improve care adversely influenced experiential learning.
In general, therefore, adopted mechanisms to introduce
‘change’ were limited to formal, didactic sessions or
meetings with little consideration given to the differ-
ences and applicability of different mechanisms of shar-
ing both knowledge and values [26,27].

Professional integrity
It appeared that many positive facets of professionalism
were abandoned while the consultants were within the
role context of the tertiary hospital. This contrasted with
more positive expressions of professionalism in contexts
outside the institution - within private practices or
where consultants were engaged in research or leader-
ship of national health programmes. In these contexts,
the consultants appeared to be loyal to professional goals
and observant of professional values, while the structure
of KNH reduced the agents’ desire and ability to act pro-
fessionally. A similar double standard was seen amongst
other staff including trainee paediatricians and nurses.
Such contrasts suggest that the contextual influence of
KNH is very powerful and indicates that interventions
targeting behaviour of individuals are likely to have lim-
ited success in the absence of major organizational
change.

Work in teams
In the KNH context, poor teamwork could be attributed
to the lack of role clarity, hierarchical relationships, a
centralized and cadre-specific administrative system,
poor communication, and insufficient fora where work-
ing relationships could be discussed. All these determi-
nants inhibited knowledge sharing across professional
boundaries. Inadequate engagement of the senior staff in
decision-making made them identify less with the hos-
pital services. In addition, such personnel acted in a sys-
tem that did not have a mechanism to hold the staff
accountable for their actions or inactions while paternal-
istic relationships with the patients precluded this group
holding them to account.
Teamwork within disciplines
Performance in administration of treatment and conduct
of patients’ regular clinical and nursing reviews are illus-
trative of problems of collaboration among professionals
of the same discipline. These activities represent an ag-
gregate of tasks performed by several interdependent
care providers in the first 48 hours of admission. For ef-
fective review of patients’ progress after admission on
the ward, knowledge of the clinical state of the patient
during previous reviews is required. Poor documentation
of these activities suggests that clinicians did not recog-
nise the interconnectedness of these tasks, or if recog-
nised, they did not consider it important to provide
co-workers with information needed to allow meaningful
assessment of patients’ progress. Thus, on admission the
signs documented were those perceived to be just ad-
equate to allow one to make a diagnosis, fulfilling the
needs of the primary clinician, but inadequate to allow
the patient’s progress to be adequately assessed by subse-
quent clinicians. This was likely sustained by the fact
that fora to discuss work processes were rare.
Multi-disciplinary care was inadequately developed in

KNH. If sub-optimal care was observed it was the norm
of neither the nurses nor doctors to question. For ex-
ample, there was limited documentary evidence that
crystalline penicillin for treatment of pneumonia, intra-
venous fluid for severe dehydration, or feeds for the mal-
nourished children were given to the patients as
prescribed. This problem, while widely known to all pro-
fessionals and highlighted during audit feedback meet-
ings continued to be seen by clinicians as a ‘nursing
problem’ and not of their concern. Inadequate role
clarification exacerbated the situation. For example, it
was not clear whether it was the nurses’, nutritionists’
or clinicians’ responsibility to take height and calculate
the Z-score (for diagnosis of malnutrition) or oversee
monitoring of feed intake. No group ultimately accepted
responsibility resulting in insignificant change in this prac-
tice. In fact, perceiving problems as the responsibility of
‘other professions’ absolved one from personal responsibil-
ity and undermined staff ’s self-efficacy to improve care
even in their own ‘territory’.

Paternalistic relationships with the patients
It is a doctor’s obligation to enhance, empower and en-
rich the patients’ (and/or the care-takers’) capacity to
participate in the decision-making process of their care
[28]. Nevertheless, the KNH clinicians as well as other
health professions maintained primacy in the care of pa-
tients and protected their expert professional role. This
power imbalance made patients vulnerable - they did
not have any opportunity to question decisions in care
such as not being given the prescribed treatment or not
being reviewed regularly.
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Institutional pressures led to mal-adaptation
As a teaching hospital there was a felt need to expose
the students to a wide spectrum of medical conditions
ranging from those that are common to those that are
rare. However, it was practically very difficult to adhere
to KNH’s vision. Patients with uncomplicated acute ill-
nesses were admitted to KNH due to limited affordable
alternative in-patients health facilities and an inad-
equately functioning referral system. Thus, KNH served
primarily as a large acute care facility for low-income
families. This reality contrasted with the strategic plan-
ning that determined the hospital’s structure, staff re-
cruitment and resource allocation policies that focused
on the aspirations of KNH. As a result, there seemed to
be a mismatch between the skills and interests of the
consultants and the tasks they were faced with. A large
number of sub-specialists were not motivated by excel-
lence in management of common illnesses and generally
did not consider skills in management of service delivery
a priority. Exacerbating this situation the subspecialists,
faced with poor resources and congested wards full of
children with common illnesses, often felt unable to per-
form satisfactorily in a subspecialist role. Feeling let
down they ultimately rejected the more general role con-
fronting them.

Implications based on root cause analysis
Adoption of new, best-practices met variable success.
We found it useful to adopt a more system-wide per-
spective and explore the complexity of the barriers and
the context in which solutions must be implemented.
Tackling root causes of failure takes longer and the solu-
tions are more difficult to advance, but without them,
solutions such as training and increased funds often ad-
vanced as simple interventions to correct inadequacies
are likely to lead to only limited success [29]. We now
discuss the implications of our findings in promoting
uptake of best practices under three headings: i) improv-
ing medical education, ii) improving hospital leadership,
and iii) improving institutional collaboration.

i) Improving medical education
Medical professionalism has for a long time been pre-
sumed to be a calling supported by attitudinal compe-
tency and based on innate characteristics or an altruistic
personal philosophy. There is increasing evidence that
professionalism cannot be assumed; it is acquired and
thus must be taught [30]. In the Kenyan health system
where considerable reliance is still placed on profession-
alism, the starting point for its development should be
the undergraduate medical programme, subsequently re-
inforced by postgraduate programmes and continuous
professional development. Cruess et al. suggest concepts
to be included such as: altruism and the notion of
calling, knowledge of the code of ethics, understanding
the nature and limitations of individual and collective
autonomy and making explicit links between profes-
sional status and societal obligations [30]. Thus medical
education should pay greater attention to the following:

Enhancing adaptation to change
Medical education should enhance capability (the extent
to which individuals can adapt to change), generate new
knowledge and develop individuals who continue to im-
prove their performance as professionals despite stressors
and competing personal and professional priorities [31].
Thus, the teaching methods used in medical schools
should enhance creativity and the imaginative dimension
of professionals’ capability rather than relying on planned
formal events with tightly defined content-orientated
learning objectives (an approach replicated in our own
intervention during the PAR). Ward-rounds provide
chances for this because cases are presented in their
real-world context [21]. In particular, ward-rounds can
enhance the imaginative dimension of professional cap-
ability and help in the development of problem-solving
capabilities that contribute to abilities in analytic think-
ing in complex decision-making processes [17]. How-
ever, problem-based learning does not by itself improve
knowledge content as assessed by written examinations,
thus content learning is required too [21].

Inculcating a culture of team-work
Teaching methods used in medical schools should
reinforce the culture of team work rather than promote
values based on individual decision-making as a collect-
ivistic culture is needed to improve performance in
group-oriented activities. Developing team approaches
may particularly help people perform if their psycho-
logical orientation is congruent with the structure of the
social systems in which they work [18].

Emphasizing ethics and professionalism
Building professional ethos and identity should be a key
role of medical education with implications for the cur-
riculum design and content. This should include teach-
ing leadership skills (see below), communication skills
and nurturing ethical sensitivity by adopting a life-long
regular practice of reflective learning. The students
should also be familiar with the ethical codes and local
ethical guidelines that are set by the respective regula-
tory bodies.

Leadership skills
Leadership skills that need to be learned include: leading
and motivating teams, networking and appreciating the
contributions of others, conflict management, communi-
cation and negotiation skills, and planning and organizing
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meetings. It follows then, that doctors in training and
trainee paediatricians should be acquainted with the diag-
nostic and analytic skills to guide implementation of qual-
ity initiatives. These might include developing goals and
minimum standards, using clinical audit and feedback as a
means to promote reflection, team learning, and using
data to understand quality of care and root cause analysis.
Emphasis should be on the common aspects of care; pro-
cesses that affect the majority of patients rather than cre-
ating an impression that an effective solution to health
care must be complex or reliant on advanced technology.
In addition, students should be encouraged to be curious
rather than dogmatic, to be inquisitive rather than judg-
mental, to be empowering rather than patronizing, and to
be approachable rather than presenting themselves as
someone who knows it all [32].

ii) Improving hospital leadership
A hospital is a complex system complicated by the fact
that it is also a professional organization. Often little
thought has been given in low-income settings to leading
and managing hospitals and greater attention should be
paid to the following:

Understanding the characteristics of complex
adaptive systems
The hospital’s adaptation, as an organization, to changes as
a result of the introduction of quality initiatives was a chal-
lenge. It appeared that on one hand, the managers believed
they were dealing with learned colleagues who should have
regulated themselves and automatically given the best med-
ical care. On the other hand, the consultants, as well as
other professionals, expected the hospital managers to
supervise and direct them, roles that challenge the profes-
sionals’ capability. Given this tension, hospital leadership
should enhance a learning culture and adaptation by: i) fo-
cussing on relationship building and strategies of sense-
making that allow members to construct a shared way of
interpreting complex activities and provide the staff with
identity and cohesion, ii) recognizing that complex systems
have emergent properties that can be stifled by rigid struc-
tures, thus there should be a search for improvisational be-
haviour that enables innovation and creativity at all levels.
This should be allied with awareness that interdependencies
and interactions within the organization may generate un-
anticipated, unplanned events that may derail attempts to
plan, direct or control [33], and iii) nurturing system think-
ing – to see the systemic whole and to understand how
members’ interactions trigger a network of events [33].

Vision alignment
A vision that is merely rhetoric fails to articulate the
uniqueness of the organization, provide the basis for the
leader to motivate followers or provide a sense of
identity. A vision should provide people with a frame-
work for coordination and integration of their activities
and provide a foundation for organizational norms and
structures [34]. The hospital should confront the gap be-
tween its aspirational vision and its reality and generate
a more accommodating vision in which it can realign
organizational policies and structures with practices. For
example, it might benefit from realigning its workforce
with one commensurate to the local morbidity and mor-
tality patterns so it is more responsive to societal needs.
This will require considerable diplomacy as the alle-
giance of professionals is most likely to their own profes-
sion and societal values rather than to the vision and
values of the organization [35].

Promote positive professional relationships
Leadership should realize that medicine is teamwork
and create a shared orientation for the staff and
organization. To enhance team-work, members should
understand the scope and limits of the responsibilities of
the team members as agreed upon at the operational
level. The diversity of the professionals within a hospital
should be seen as strength. Interprofessional learning
should be strengthened, aimed at building relational net-
works and more participative decision-making in ad-
dressing organizational challenges across and between
departments while encouraging emergence of bottom-up
innovative solutions that are more adaptive to the local
context [33]. This may allow staff to identify with the
hospital services and increase individual agency as well
as improve their collective capacity to adapt.

Inculcate a culture of quality care
The hospital leadership should promote accountability
by facilitating professionals to define what practices con-
stitute quality care and subsequently foster development
of goals and standards of patients’ care at all levels. The
professionals should be facilitated to develop control
measures that are embedded in the routine work-flow
processes and that promote adherence to standards.
Hospitals in similar contexts should consider embracing
biomedical ethics with a focus on patients’ interests and
the process of shared decision-making rather that a gen-
eral assumption that professionals serve the best inter-
ests of their patients [36]. Health information systems
also need to be designed to meet hospital’s needs and
provide data that can be used to inform quality improve-
ment decisions embedding these values within a learning
organization.

Decentralizing power and control
In a complex system, devolution of power enhances
adaptability and self-organization [33,35]. In addition,
critical analysis of power relationships in centralized
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administrative systems suggests the irresponsibility and
apathy observed among staff in such a system can be ad-
dressed by promoting a wider diffusion of power and re-
sponsibility through democratization of institutional
activities [37]. This can bring professionals and man-
agers into working relationships that promote improved
service provision. Further, team leaders should be identi-
fied based on their capabilities. This is in contrast to just
considering the portfolio of what one has learned; a
strategy that creates a situation in which senior staff are
retained in powerful positions regardless of their capabil-
ity and efficiency.

iii) Institutional collaboration
The partnership of a teaching hospital and medical
schools creates the social and cultural context in which
medicine is practiced and so both share responsibility
for tackling the challenges to medical professionalism
and their health system consequences. While multiple
stakeholders can be a source of strength, they may also
complicate the development of solutions linked to the
self-interests of parties, competing institutional priorities
and societal pressures. This study suggests that collabor-
ation between a hospital and its legitimate partners is
one of the fundamental challenges that make the func-
tions of a hospital complex. Solutions must therefore
embrace the complexity of the situation, posing an adap-
tive challenge that requires changes in the individual
and collective values of all partners, and in shared men-
tal models of what are good medical and organizational
practices.
Collaboration is built on honest dialogue and bilateral

access to information between the partners. In addition,
to facilitate resource exchange and to clarify changing
institutional priorities there should be regular dialogue
between the partners. For a collaboration to have opti-
mal whole-system results, the partners must be willing to
invest in the best interests of the whole. Tackling com-
plex challenges in an organization is difficult, if not im-
possible, when part of the organization is immune to
stated values, goals and guiding principles. Indeed with-
out exceptional leadership at the top, the immune group
can bring even the more well-intended organization to a
standstill [38]. Suggested approaches of enhancing collab-
oration include facilitating staff to take part in negotiation
seminars, cheerleading workshops, or team building re-
treats [38]. But organizations can only do so much, change
cannot be mandated or legislated and each individual
must be committed to change.

Conclusion
Mixed methods research and interpretive integration of
the results of the research paradigms provided an under-
standing of the root causes of problems of uptake of
CPGs that would not have been obtained if the research
methods were applied independently. The findings illus-
trate that implementation of best-practices is a complex
process that is largely unpredictable. This is attributed
to the complexity of contextual factors. There is no sim-
ple solution to implementation of best-practices; rather
solutions require system-wide approaches that take into
account the interrelatedness of agencies, functions and
other components of the system. Tackling root causes of
inadequate knowledge translation will require complex
solutions that entail long-term plans, with emphasis on
the promotion of professional ethics and values and es-
tablishing an organizational framework that enhances
the positive aspects of professionalism. Creating such a
framework will have major implications for the approach
to medical education and the hospital’s vision and lead-
ership. Apparently simple solutions such as dissemin-
ation of CPGs, in-service training, and reinforcement
activities will likely have limited success without this
more fundamental change.

Abbreviations
CPGs: Clinical practice guidelines; ETAT+: Emergency, triage, assessment,
treatment PLUS admission care; KNH: Kenyatta National Hospital;
PAR: Participatory action research; UoN: University of Nairobi.

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

Authors’ contributions
GI conceived the idea for this study and its design with advice from ME. ME
obtained the funding for this project. The study hospital and ME provided
financial support for the guideline dissemination. GI, HK, CM, SM, DM and ME
guided/facilitated the quality initiatives in the action research. GI was
responsible for qualitative data collection. GI, DG, ME, DZ and JT were
responsible for quantitative data collection and analysis. GI, ME, DZ and AG
were responsible for interpretive integration of the qualitative and
quantitative data sets. GI prepared the initial draft manuscript. All authors
reviewed the draft manuscript and provided input to and approval for the
final version of the report.

Authors’ information
CM, HK, DM, ME and GI are paediatricians and legitimate members of KNH
and UoN. ME is a Senior Research Fellow with Wellcome Trust, he conceived
and was instrumental in development of the CPGs and ETAT+. GI participated
in the development of the guidelines and ETAT + training. CM and DM were
head of KNH and UoN departments of paediatrics respectively. AG is an
anthropologist. DZ and DG are epidemiologists. JT is Biostatistician. SM is a
paediatrician and a senior officer in the Ministry of Health.

Acknowledgements
The authors are grateful to the management and staff of Kenyatta National
Hospitals, colleagues from the Department of Paediatrics (UoN) and the
KEMRI/Wellcome Trust Programme for their assistance in the conduct of this
study. This work is published with the permission of the Director of KEMRI.

Financial support
GI was supported by University of Nairobi to undertake these studies and
received additional support for training from a Wellcome Trust Strategic
Award (#084538). ME and GI were supported by a Wellcome Trust Senior
Fellowship awarded to ME (#097170). Additional support for GI to develop
this manuscript was provided by The Centers for Disease Control and
Prevention (CDC) through a cooperative agreement with the Association of
Schools of Public Health using funding provided by CDC-PEPFAR. KNH
contributed funds to support some ETAT + training courses and procured



Irimu et al. BMC Health Services Research 2014, 14:119 Page 13 of 13
http://www.biomedcentral.com/1472-6963/14/119
essential equipment for implementation of the best-practices. The funders
had no role in the design, conduct, analyses, writing of this study, or in the
decision to submit for publication.

Author details
1Department of Paediatrics and Child Health, College of Health Sciences,
University of Nairobi, P.O. Box 19676–00202, Nairobi, Kenya. 2Centre for
Geographic Medicine Research – Coast, KEMRI/Wellcome Trust Research
Programme, P.O. Box 230 Kilifi, Nairobi, Kenya. 3P.O. Box 43640–00100,
Nairobi, Kenya. 4Child Health, University of Dundee, Dundee, UK. 5Kenyatta
National Hospital, P.O. Box 20723–00202, Nairobi, Kenya. 6Nuffield
Department of Clinical Medicine, Centre for Tropical Medicine, University of
Oxford, CCVTM, Oxford, OX3 7LJ, UK. 7Center for Global Health and
Development, Boston University, Boston, MA 02118, US. 8Division of Child
Health, Ministry of Health, Nairobi, Kenya. 9London School of Hygiene and
Tropical Medicine, Keppel Street, WC1E 7HT, London, UK. 10Department of
Paediatrics, University of Oxford, Oxford, UK.

Received: 17 December 2012 Accepted: 30 January 2014
Published: 10 March 2014
References
1. English M, Esamai F, Wassuna A, Were F, Ogutu B, Wamae A, Snow RW,

Peshu N: Delivery of paediatric care at the first-referral level in Kenya.
Lancet 2004, 364:1622–1629.

2. Nolan T, Angos P, Cunha AJ, Muhe L, Qazi S, Simoes FA, Tamburlini G,
Weber MFNP: Quality of hospital care for seriously ill children in
less-developed countries. Lancet 2001, 357:106–110.

3. Reyburn H, Mwakasungula E, Chonya S, Mtei F, Bygbjerg I, Poulsen A, Olomi
R: Clinical assessment and treatment in paediatric wards in the
north-east of the United Republic of Tanzania. Bull World Health Organ
2008, 86:132–139.

4. English M, Esamai F, Wassuna A, Were F, Ogutu B, Wamae A, Snow RW,
Peshu N: Assessment of inpatient paediatric care in the first referral level
hospitals in 13 districts in Kenya. Lancet 2004, 363:1948–1953.

5. Basic Paediatric Protocols: 2013. http://www.idoc-africa.org (Last accessed
12th December 2013.

6. Irimu G, Wamae A, Wasunna A, Were F, Ntoburi S, Opiyo N, Ayieko P, Peshu
N, English M: Developing and introducing evidence based clinical
practice guidelines for serious illness in Kenya. Arch Dis Child 2008,
93(9):799–804.

7. English M, Wamae A, Nyamai R, Bevins B, Irimu G: Implementing locally
appropriate guidelines and training to improve care of serious illness in
Kenyan hospitals: a story of scaling-up (and down and left and right).
Arch Dis Child 2011, 96(3):285–290.

8. Irimu GW, Gathara D, Zurovac D, Kihara H, Maina C, Mwangi J, Mbori-
Ngacha D, Todd J, Greene A, English M: Performance of Health Workers in
the Management of Seriously Sick Children at a Kenyan Tertiary Hospital:
Before and after a Training Intervention. PLoS ONE 2012, 7(7):e39964.
doi:10.1371/journal.pone.0039964.

9. Irimu G, Greene A, Gathara D, Kihara H, Maina C, Mbori-Ngacha D, Zurovac
D, Migiro S, English M: Factors influencing performance of health workers
in the management of seriously sick children at a Kenyan Tertiary
Hospital- Participatory Action Research. BMC Health Serv Res In press.

10. O’Cathain A, Murphy E, Nicholl J: Integration and Publications as
Indicators of “Yield” From Mixed Methods Studies. J Mixed Methods Res
2007, 1(2):147–163.

11. Teddlie C, Tashakkori A: Major issues and controversies in the use of
mixed methods in social and behavioural sciences. In Handbook of Mixed
Method in Social and Behavioural Sciences. Edited by Tashakkori A, Teddlie C.
London: Sage Publications Ltd; 2003:4–50.

12. Morse J, Field P: Qualitative research methods for health professionals. 2nd
edition. London: SAGE Publications Ltd; 1995.

13. World Health Organization (Ed.): Pocket Book of Hospital Care for Children:
Guidelines for the management of common illnesses with limited resources.
Geneva: WHO Press; 2005.

14. Strivastava P, Hopwood N: A practical iterative framework for qualitative
data analysis. International J Qual Methods 2009, 8(1):76–84.

15. Musolf RG: Social structure, human agency, and social policy. International
J Sociol Soc Policy 2003, 23(6/7):1–12.
16. Moran-Ellis J, Alexander V, Cronin A, Dickson M, Fielding J, Sleney J, Thomas
H: Triangulation and integration: processes, claims and implications.
Qual Res 2006, 6(1):45–59.

17. Bandura A: Human Agency in Social Cognitive Theory. Am Psychol 1989,
44(9):1175–1184.

18. Bandura A: Social Cognitive Theory: An agentic Perspective. Annu Rev
Psychol 2001, 52:1–26.

19. Burnes B: Complexity theories and organizational change. Int J Manag Rev
2005, 7(2):73–90.

20. Stacey R: The science of complexity: an alternative perspective for
strategic change processes. Strateg Manag J 1995, 16:477–495.

21. Fraser S, Greenhalgh T: Coping with complexity: educating for capability.
BMJ 2001, 323:799–803.

22. Gituma A, Masika M, Muchangi E, Nyagah L, Otieno V, Irimu G, Wasunna A,
Ndiritu M, English M: Access, sources and value of new medical
information - views of final year medical students at the University of
Nairobi. Trop Med Int Health 2009, 14(1):118–122.

23. Broom A, Adams J, Tovey P: Evidence-based healthcare in practice: a
study of clinician resistance, professional de-skilling, and inter-specialty
differentiation in oncology. Soc Sci Med 2009, 68(1):192–200.

24. Sheaff R, Rogers A, Pickard S, Marshall M, Campbell S, Sibbald B, Halliwell S,
Roland M: A subtle governance: ‘soft’ medical leadership in English
primary care. Sociol Health and Illn 2003, 25(5):408–428.

25. Stark P, Roberts C, Newble D, Bax N: Discovering professionalism through
guided reflection. Med Teach 2006, 28(1):e25–e31.

26. Bots P, Hans De B: Effective knowledge management in professional
organizations: Going by the rules. In 35th Annual Hawaii International
Conference on System Sciences: 2002. IEEE Computer Society
Washington; 2002.

27. Nutley S, Walter I, Davies H: Using Evidence: How research can inform public
services. Bristol: The Policy Press; 2008.

28. Pellegrino ED (Ed.): The philosophy of medicine reborn. Notre Dame:
University of Notre Dame Press; 2008.

29. Travis P, Bennett S, Haines A, Pang T, Bhutta Z, Hyder AA, Pielemeier NR,
Mills A, Evans T: Overcoming health-systems constraints to achieve the
Millennium Development Goals. Lancet 2004, 364:900–906.

30. Cruess RL, Cruess SR, Steinert Y: Teaching Medical Professionalism. New York:
Cambridge University Press; 2009.

31. Lucey CR, Souba WW: Perspective: The problem with the problem of
professionalism. Acad Med 2010, 85(6):1018–1024.

32. Souba WW: The 3 essential responsibilities: A leadership story. Arch Surg
2010, 145(6):540–543.

33. Ford R: Complex leadership competency in health care: towards framing
a theory of practice. Health Service manag Res 2009, 2009(3):101–114.

34. Strange JM, Mumford MD: The origins of vision of charismatic versus
ideological leadership. The leadersh Q 2002, 13:343–377.

35. Anderson R, McDaniel R: Managing health care organization: where
professionalism meets complexity science. Health Care Manag Rev 2000,
25(1):83–92.

36. Scott R: Lords of the dance: professionals a institutional agents. Organ
Stud 2008, 29(219–238):219.

37. Willmott H: Organization Theory as a critical science. In The Oxford
Handbook of Organization Theory. Edited by Tsoukas H, Knudsen C. New
York: Oxford University Press; 2005:88–112.

38. Souba WW, McFadden DW: The double whammy of change. J Surg Res
2009, 151:1–5.

doi:10.1186/1472-6963-14-119
Cite this article as: Irimu et al.: Explaining the uptake of paediatric
guidelines in a Kenyan tertiary hospital – mixed methods research. BMC
Health Services Research 2014 14:119.

http://www.idoc-africa.org

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design
	Study site
	Procedures
	Approach to data analysis
	Trends for change in different aspects of health workers’ performance
	Interpretive integration
	Ethics statement

	Results
	Trends for change in different aspects of health workers’ performance
	Period 0 (Pre-intervention period)
	Period 1 (Piloting ETAT + training materials)
	Period 2 (Formal scale-up of ETAT+)
	Period 3 (Period of PAR)


	Findings of the interpretive integration and discussion
	Knowledge and clinical skills
	Commitment to continued improvement
	Professional role models
	Professional integrity
	Work in teams
	Teamwork within disciplines
	Paternalistic relationships with the patients

	Institutional pressures led to mal-adaptation

	Implications based on root cause analysis
	i) Improving medical education
	Enhancing adaptation to change
	Inculcating a culture of team-work
	Emphasizing ethics and professionalism
	Leadership skills

	ii) Improving hospital leadership
	Understanding the characteristics of complex adaptive systems
	Vision alignment
	Promote positive professional relationships
	Inculcate a culture of quality care
	Decentralizing power and control

	iii) Institutional collaboration

	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	Financial support
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


