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ABSTRACT
Introduction: The improvement collaborative approach

has been widely promoted in developed countries as

an effective method to spread clinical practices, but

little has been published on its effectiveness in

developing country settings. Between 1998 and 2008,

the United States Agency for International

Development funded 54 collaboratives in 14 low- and

middle-income countries, adapting the approach to

resource-constrained environments.

Methods: The authors analysed data on provider

compliance with standards and outcomes from 27

collaboratives in 12 countries that met study inclusion

criteria (at least 12 months of data available for

analysis and indicators measured as percentages). The

dataset, representing 1338 facility-based teams,

consisted of 135 time-series charts related to

maternal, newborn and child health, HIV/AIDS, family

planning, malaria and tuberculosis. An average of

28 months of data was available for each chart.

Results: Eighty-seven per cent of these charts achieved

performance levels of 80% or higher, and 76%

reached at least 90% performance, even though two-

thirds had a baseline performance below 50%. Teams

achieved average increases of 51.9 percentage points

(SE¼28.0) per chart, with baseline value being the

main determinant of absolute increase. Teams

consistently maintained this level of performance for

an average of 13 months (69% of months of

observation). The average time to reach 80%

performance was 9.2 months (SE 8.5), and to reach

90% performance, 14.4 months (SE¼12.0).

Conclusion: Collaborative improvement can produce

significant, sustained gains in compliance with

standards and outcomes in less-developed settings

and merits wider application as a strategy for health

systems strengthening.

INTRODUCTION

Background
Since the mid-1990s, supporters have proposed
that the improvement collaborative approach,

such as the Institute for Healthcare Improve-
ment (IHI) Breakthrough Series (BTS),1 is
effective for achieving significant gains in
healthcare quality.2e6 Others have questioned
the validity and rigour of evidence on collab-
oratives,7 8 found only modest effects9 10 or
suggested that its effectiveness cannot be reli-
ably predicted.8 11 12 Most of this literature
discusses applications in developed countries,
with few published results about the effects of
collaboratives in less-developed countries.
Based on promising results from applying

the BTS approach in Russia,13 the US Agency
for International Development (USAID)
supported 54 applications of the improve-
ment collaborative approach in 14 low- and
middle-income countries between 1998 and
2008. These 54 collaboratives generally
followed the BTS model, with multiple facility-
based teams working in parallel, focused on
applying ‘change concepts’ in a single area of
care, regularly measuring performance using
agreed-upon indicators, and sharing results
and best practices through periodic learning
sessions. These collaboratives addressed topics
reflecting health priorities facing less-devel-
oped countries and were, in all cases, the only
quality improvement (QI) activity being
implemented in the participating facilities.
Compliance with evidence-based standards,
which has been associated with improved
health outcomes,14 was the main measure
of collaboratives’ success. Where feasible,
measures of actual patient outcomes were
used. In general, these collaboratives were
designed as a time-limited improvement
strategy, typically lasting 12e24 months,
although some continued for 3 years or more.
USAID-supported collaboratives differed

from those implemented in more developed
settings in important ways. First, almost all
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collaboratives involved teams composed of Ministry of
Health (MOH) employees in government facilities who
were selected to participate by national authorities.
Second, site-level improvement teams in USAID-
supported collaboratives generally received regular
coaching visits and training (both QI and clinical) from
experts, but with no substantial material or other inputs
to support improvement. Finally, as most developing-
country health systems are characterised by low levels of
quality (as measured by compliance with standards or
health-worker competency),15e20 the systems have ample
room for improvement and are probably more suscep-
tible to the effects of improvement interventions.
Individual country results have been presented at inter-

national quality conferences,21e25 and non-peer-reviewed
reports have described how the BTS collaborative
approach was adapted to low-resource settings.26 27 This
study analysed results across these collaboratives to deter-
mine what this large body of experience tells us about the
effectiveness of collaborative improvement in developing-
country settings in terms of the magnitude of improve-
ment achieved, how long improved levels of care were
maintained and how fast improvements were achieved.

METHODS

Setting and selection of collaboratives
This analysis assembled data from 27 collaboratives in 12
countries meeting the study’s inclusion criteria (at least
12 months of consecutive data available for analysis and
indicators measured as percentages), shown in figure 1.
The collaboratives addressed various clinical topics:
essential obstetric and immediate newborn care,
obstetric complications, paediatric hospital care, family
planning, prevention of mother-to-child transmission of
HIV, HIV/AIDS, HIV/TB, malaria and primary health-
care. Sites participating in these 27 collaboratives
included almost exclusively government health centres
and hospitals (first, second and third referral levels). In
26% of these collaboratives, multiple waves of teams
participated, wherein new groups of teams (expansion/
spread sites) joined the collaborative before the initial
teams (demonstration sites) had completed their work,
resulting in 36 groupings of teams across the 27 collab-
oratives. Each group, made up of teams who participated
in QI activities in the same time period, was analysed
separately. The average number of teams participating
in each of these 36 groupings was 37.2 (median 22,
range 3e442), or 24.2 (median 22, range 3e126) if the
outlier collaborative with 442 teams is excluded.

Selection of collaboratives and measures used
The analyses of magnitude, maintenance and speed of
improvement used the time-series chart as the unit of

analysis. Each time-series chart represents results for one
indicator reported by one grouping of teams over the
entire time period for which data were available for that
group. Each data point on the chart represents the
pooled average of all teams reporting in that collaborative
group. While these teams each measured four to 22
indicators, the analysis focused exclusively on indicators
of quality of care provided to patients (process indicators)
and relevant client knowledge/behaviour or health status
(outcome indicators), for an average of 3.7 indicators per
collaborative (median 3, range 1e9). One hundred and
thirty-five time-series charts were included in the analysis,
weighted equally and representing 81 unique indicators.
The data represented in the 135 time-series charts are

compilations of self-reported data compiled by teams
participating in each collaborative group through record
review, generally on a sample of clinical records. Coaches
and collaborative managers reviewed data received
from teams for inconsistencies and anomalies, and
made follow-up visits to sites with questionable results to
spot-check records to validate reported data.
Figure 2 displays how six measures of collaborative

performance were calculated. Cut-off points for
measuring the degree of improvement were set at 80%
and 90% performance levels. Each chart was individually
coded for each performance measure, phase of the
collaborative, topic, type of facility, region and type of
indicator. Analysis was completed in STATA 11.0, using

Figure 1 Inclusion and exclusion of collaboratives in the
analysis.
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c2, analysis of variance and logit and multiple linear
regression analyses.

RESULTS

Sample description
Table 1 presents the characteristics of the 135 time-series
charts analysed. While region reflects socio-economic
and health-system differences, there were also differ-
ences in other factors: collaboratives in Eurasia (all in
Russia) measured almost exclusively health outcome
indicators, whereas those in Latin America and Africa
used predominantly process measures. Collaboratives in
Latin America and Russia were more likely to involve
only hospitals, whereas those in Africa were more likely
to include health centres as well. Starting values were
generally low: the average baseline performance level
was 38.3% (SE¼28.4, median 37%, range 0e100%). No
significant differences were seen in baseline levels by
phase of the collaborative or facility type, but time-series
charts focussing on outcome indicators started lower,
while time-series charts from HIV/AIDS collaboratives
started higher.

Outcomes
Magnitude of improvement

A total of 87.4% of time-series charts reached at least
80% performance levels, and 72.6% reached 90%
performance levels. No differences in reaching either
80% or 90% performance were observed related to topic
area, phase, type of facility or type of indicator. Only
baseline level was a significant predictor of whether 80%
or 90% performance level would be achieved: charts with
baseline values below 50% were 10.6 times less likely to
reach 80% than those starting over 50% (p¼0.024) and
2.5 times less likely to reach 90% (p¼0.041), as shown in
table 2.

Across the 27 collaboratives, improvements were
measured by changes from these baseline levels in
absolute terms (difference in percentage points from the
baseline value to the highest value achieved). The
potential for absolute improvement is dependent on the
baseline level, with lower baseline levels offering greater
room for improvement. The average increase from
baseline was 51.9 percentage points (SE¼28.0, median
51%, range 0e100%). Table 3 presents the linear
regression outputs for magnitude, maintenance and

Figure 2 Indicators of
collaborative success and
example of how indicators were
calculated for one of the 135 time
series charts.

Table 1 Characteristics of time-series charts analysed
(n¼135)

Characteristic No Percentage

Topic
Maternal, reproductive, newborn
and child health

92 68

HIV/AIDS and tuberculosis 30 22
Malaria and other topics 13 10

Region (countries included)
Africa (Benin, Niger, Rwanda,
Tanzania, Uganda)

81 60

Latin America (Bolivia, Ecuador,
Guatemala, Honduras, Nicaragua)

41 30

Eurasia (Russia) 11 8
Asia (Vietnam) 2 2

Facility type
Hospitals only 70 52
Hospitals and health centres 45 33
Health centres only 20 15

Phase
Demonstration 91 67
Expansion/spread 44 33

Indicator type
Simple process indicator 46 34
Multiple criteria process indicator 62 46
Client knowledge or behaviour
outcome indicator

12 9

Health outcome indicator 15 11
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speed of improvement. The coefficients in the second
column of table 3 show that for those time-series charts
from collaboratives with baseline values above 50%, the
average improvement was 32.43% less than for those
whose baseline values were below 50%, controlling for
facility type, region, topic, phase and indicator type.
Related to the magnitude of improvement, only three
factors showed a significant influence: baseline value,
topic (HIV/TB) and indicator type (outcome indica-
tors). These three factors explained almost 60% of the
variation in absolute improvement. Absolute improve-
ment decreased as baseline values increased in an almost
linear manner, as shown in figure 3, which presents
unadjusted and adjusted values of absolute improvement
across four levels of baseline values. Increases in
performance achieved during the collaboratives for
indicators starting at lower levels (#25%) brought them
in line with standard measures of success, achieving an
average highest value of 90.2% (SE¼15.6, median 96%,
range 14e100%).

Maintenance of improvement

While achieving significant improvements is laudable,
sustaining gains over time is the critical test of an
improvement effort. We measured how long the collab-
oratives studied were able to maintain gains in quality of
care and outcomes using a very strict criterion of the
percentage of months of observation in which values
remained above 80%, once levels of 80% were achieved.
The average percentage of observed months with
performance levels over 80% (once reaching 80%) was
70.3% (SE¼30.6, median 85.0%, range 0e100%),
representing 13.4 months out of an average of
19 months of observation after having reached 80%.
Results in table 3 indicate that only facility type
(controlling for other factors) was associated with any
difference, in which time-series charts for hospital-only
collaboratives were less able to maintain gains over time
than those collaboratives including only health centres,
with health-centre-only charts showing maintenance for
an average of 26.8% more time than hospitals.

Table 2 Performance levels reached and relation to baseline values

Groups
Percentage of time-series
charts reaching 80% OR

Percentage of time-series
charts reaching 90% OR

Starting #50% (n¼87) 81.6% (71) 10.6 (p¼0.024) 66.7% (58) 2.5 (p¼0.041)
Starting >50% (n¼48) 97.9% (47) e 83.3% (40) e
Total (n¼135) 87.4% (118) e 72.6% (98) e

Table 3 Results from regression analyses for measures of collaborative success (magnitude, maintenance of improvement
and speed of improvement)

Dependent variables

Magnitude Maintenance Speed

Absolute
improvement
(n[133)

Percentage of time
maintained >80%
(n[108)

Months to reach
80% (n[117)

Months to reach
90% (n[100)

Coefficient p Value Coefficient p Value Coefficient p Value Coefficient p Value

Start value (RG#50%)
>50% baseline value �32.43 0.000 0.042 0.514 �7.08 0.000 �8.60 0.000

Facility type (RG¼hospital only)
Hospital+health centre �8.25 0.095 0.127 0.144 �4.46 0.045 �6.31 0.043
Health centre only 2.51 0.659 0.268 0.007 �3.76 0.135 �9.23 0.011

Region* (RG¼Africa)
Latin America �2.62 0.494 �0.026 0.715 3.80 0.029 9.96 0.000
Eurasia 6.65 0.395 �0.271 0.065 �0.023 0.995 4.31 0.434

Topic (RG¼maternal, reproductive, newborn and child health)
HIV/AIDS/tuberculosis �13.01 0.008 �0.005 0.946 2.32 0.282 6.20 0.046
Other �6.11 0.331 0.123 0.270 4.44 0.116 6.52 0.099

Phase (RG¼demonstration)
Expansion/spread 1.54 0.678 0.015 0.815 �1.18 0.477 �0.322 0.895

Indicator type (RG¼simple process)
Multiple part process �3.66 0.397 �0.015 0.833 �0.965 0.600 0.604 0.818
Outcome 13.60 0.010 �0.014 0.884 0.197 0.937 �0.925 0.802

Coefficients and p values in bold¼significant at #0.05.

*Asia region excluded from analysis because of the small size of the group.

RG, reference group.
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Speed of improvement

Collaboratives are supposed to generate rapid improve-
ment, due to the sharing of effective change ideas across
teams. This analysis examined the time (in months) to
reach 80% and 90% performance levels and factors
affecting that speed, as shown in the last set of columns in
table 3. The average number of months to reach 80% for
the 119 charts reaching at least 80% was 9.2 (SE¼8.5,
median 8, range 0e63 months), while for the 102 charts
that reached at least 90%, the average number of months
to reach 90% was 14.4 months (SE¼12.0, median 11,
range 0e48 months). Several factors, controlling for
other variables, were significant in explaining the varia-
tion in speed of improvement (adjusted R¼0.226 and
0.323 respectively), including:
< baseline level: lower baseline levels were associated

with longer times to achieve 80% or 90% perfor-
mance; baseline value alone explains more than half
of the explained variation for achieving 80% and a
third of the variation for 90%;

< facility type: hospitals were associated with longer
times to achieve 80% and 90% than health centres;

< region: time-series charts from Latin America associated
with longer times to reach these levels of performance
than in Africa or Russia;

< topic area: charts for maternal, reproductive, newborn,
and child health topics associated with shorter times.
We examined whether the phase of the collaborative

influenced the speed of improvement; the data indi-
cated a trend in reduction in time to reach both 80%
and 90%, but the results were not statistically significant.

Similarly, the type of indicator did not influence the
speed of improvement. We also examined the relation-
ship between the time to reach 80% and the time to
reach 90%. For the 102 charts that reached at least 90%
performance, there was a significant difference between
the time required to reach 80% (mean 8.31 months)
and the time to reach 90% (mean 14.4 months: t test
6.698), with the additional months required to make the
10% increase from 80% to 90% averaging 6.11 (SE¼8.9,
median 3, range 0e38 months). The only factor
affecting this additional time was region, with time-series
charts from Latin America taking significantly longer to
reach 90% (controlling for topic, facility type, baseline
level and indicator type).

DISCUSSION

This exploratory study sought to evaluate whether
collaborative improvement is associated with significant,
sustainable improvements in the quality of care and
outcomes, controlling for some key factors, beyond the
QI methodologies, that might account for results. Our
findings show that collaborative improvement is associ-
ated with significant gains in performance levels in
diverse low- and middle-income-country health systems,
with 87% of indicators analysed reaching performance
levels of 80% or higher, and an average gain of 52
percentage points. The magnitude of gains achieved was
largely a function of baseline levels of performance: the
lower the starting level, the more room for improvement
and the more improvement achieved. These results were

Figure 3 Absolute improvement
in indicator values by baseline
value (adjusted values controlled
for topic area, region, facility type,
phase and indicator type).
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achieved by an average of 38 sites per collaborative,
indicating an ability to achieve improvements at an
appreciable scale.
We found that the gains in quality achieved in these

improvement collaboratives were sustained: perfor-
mance at levels of at least 80% was maintained for more
than two-thirds of the time for which data points were
available, or an average of 13 consecutive months during
at least 19 months of subsequent data collection. In
some cases, performance above 80% was maintained for
as long as 4 years. Contrary to our expectations, this
dataset did not reveal any significant differences in speed
of improvement (time to reach 80% or higher level)
between phases of a collaborative: demonstration (ie,
the initial collaborative in a country addressing the
topic) and expansion or spread phases (subsequent
groups of teams that built to a greater or lesser degree
on the experiences of demonstration sites).
Given previously published systematic reviews and

individual studies finding only small positive effects
attributable to collaboratives, why do we think these
collaboratives achieved such results?
First, experiences in improvement around the world

have shown that there are many opportunities for
improving healthcare quality in developing-country
settings.15e20 Second, the 27 collaboratives studied
promoted multifaceted interventions that included
applying quality-management techniques to modify care
organisation, job aids, training, coaching and regular
self-monitoring of compliance with standards. Several
authors28e32 have found that intervention strategies with
multiple components have more potential for larger
positive effects, and Rowe et al30 noted the particular
importance of monitoring performance. The average
effects we found exceeded those found in other
studies that did not include QI strategies as part of the
intervention.

Third, contrary to popular belief, there are many
changes possible within facility-level teams’ realm of
control. Those that were associated with the results
presented in this analysis were primarily changes in care
organisation that fell within teams’ authority, were
achievable and could be sustained without substantial
additional resources. Table 4 provides examples of
changes frequently implemented in the collaboratives
studied.
Fourth, based on our work with improvement meth-

odologies in developing countries over the past 20 years,
we believe that the social dynamics of collaboratives do
indeed contribute an important additional impetus for
change that, when combined with the basic effectiveness
of continuous QI, leads to large improvements in
performance. These social dynamics help to accelerate
the pace of improvement and enable groups of teams to
collectively achieve greater results than would teams
working independently.
This study was not designed to explain why hospitals

were associated with a slower achievement and more
limited maintenance of improvement, but possible
explanations include greater complexity of the clinical
processes addressed (eg, obstetric complications), more
limited engagement of physicians/facility leaders and
staff turnover.
Our findings show that this first basic improved level

of performance seems to plateau at about 80%. We
found that the additional time needed to reach
a performance level of 90% was not insignificant,
requiring 35e140% more time than that required to
raise performance to a level of 80%. This finding is
consistent with reliability science33 and highlights the
fact that in order to raise performance to a higher level,
organisational changes are needed that detect errors
and correct them before quality lapses occur so that all
patients receive quality services.

Table 4 Examples of effective changes tested in US Agency for International Development-supported collaboratives

Maternal, reproductive, newborn and child health collaboratives HIV/AIDS and tuberculosis collaboratives

< Reorganising call schedules to ensure reliable presence of skilled
personnel

< Enlisting lay-counsellors to coach patients in
producing sputum samples

< Organising prefilled syringes of oxytocin on ice packs in the
delivery room for active management of the third stage of labour

< Creating new information flows between different
clinical services

< Providing public feedback on performance < Using monthly phone calls to satellite clinics to
check on patients with a history of poor adherence
to treatment regimens

< Integrating care for the newborn and postpartum care for
the mother

< Increasing time of counselling of HIV-positive
patients by delegating counselling to lower-cadre
workers

e < Sending samples rather than patients to labs for
testing purposes
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Mittman11 has argued that one pitfall of attributing
results specifically to the improvement collaborative
approach is that any improvement methodology may be
capable of achieving such results. While the results we
observed could plausibly have been achieved through
other improvement strategies, we have not seen any
similar evidence of the magnitude, maintenance and
speed of improvement with other methods. We believe
that improvement collaboratives offer important advan-
tages over other improvement strategies, particularly
related to public sector developing-country health
systems, in their ability to engage government officials
and providers in a time-limited improvement effort,
build momentum for change in a specific content area
and mobilise improvement activities on a large scale.

Limitations
Several study limitations merit consideration: data
sources, sample bias, lack of controls and confounding
factors. The data used in this analysis were compiled,
analysed and reported by QI teams participating in the
studied collaboratives who typically measured indicators
based on a monthly audit of clinical records. Such data
are potentially subject to bias of over-reporting perfor-
mance; however, results based on record abstraction can
also be subject to under-reporting bias if care provided is
not fully recorded. A recent study examined the validity
and reliability of self-reported data based on a clinical
audit of records in 12 facilities in Ecuador by comparing
teams’ self-monitoring results with those obtained by an
audit of the same clinical records by external experts, and
found generally high levels of percentage agreement and
Kappa statistic with moderate to substantial agreement.34

Exclusion of data from potentially less effective appli-
cations of the collaborative approach could also influ-
ence results. It is possible that the 16 collaboratives
excluded because insufficient data were available for
analysis may have had less positive results that, had they
been included in the analysis, would have reduced the
magnitude of the effects across all collaboratives, but it is
also possible that they had similar or better results.
While the lack of comparison groups is another

weakness of the dataset, we note that the initial low levels
of performance of subsequent groups of teams joining
multigroup collaboratives point to the likelihood that
comparable sites not participating in the collaborative
did not have any improvements in performance over
time. In assessing our results, we were careful to see if
there were any other parallel improvement interventions
under way that could account for the improvements
observed, and there were not.
Finally, the 27 collaboratives were implemented in

three regions of vastly different socio-economic condi-
tions over a 10-year period and included many variations

in design and implementation that may have masked
some effects. Many of these collaboratives represented
early efforts to adapt the BTS model to developing
country contexts, and over time we have learnt to design,
manage and support collaboratives more effectively.
Because most of the collaboratives included were already
completed, we did not have any valid and reliable
measures to control for these variations in approach,
such as data on the amount of coaching, leadership
engagement, number and specific nature of changes, or
factors related to facility type that could explain its
important association with differing results, such as
workload and percentage of staff participating on the QI
team. Given this lack of detailed data on what we would
hypothesise to be key factors in collaborative success, we
did not conduct any analyses of confounding, modera-
tion or mitigation. We believe that future studies which
control for design and implementation variables, such as
degree of organisational support, frequency of coaching
and intensity of changes made by sites, would reveal even
greater effects of collaborative improvement when the
approach is optimally implemented.

CONCLUSIONS

We conclude that collaborative improvementdcoordi-
nated efforts of teams to accelerate improvement in
a single area of care through iterative changes and
peer-to-peer learning about successful changesdyields
large increases in quality of care and outcomes in
developing-country settings. By achieving significant,
sustained improvements in compliance with standards
and outcomes, the improvement collaborative approach
is a viable and effective tool for health systems
strengthening in resource-constrained health systems.
Our findings argue for more widespread consideration

of the improvement collaborative approach in devel-
oping countries, where government-dominated health
systems may be more favourable for success of the
approach than in developed countries and where the
approach is now being applied to non-clinical topics,
including community-based health and social services,
human-resources management and community-based
financing. Further research is needed on the conditions
for implementing collaboratives more efficiently and
enabling more rapid spread of learning.

Acknowledgements This study summarised the efforts of over 1300 teams
of healthcare providers in 12 countries. We would like to acknowledge the
dedication of these teams to improving the quality of services they provide to
their patients. The work described in this study also reflects the efforts of
coaches and supervisors in the Ministries of Health and local project
technical advisors who made it possible to achieve such results through their
very dedicated and capable technical support.

Funding United States Agency for International Development through its
Health Care Improvement Project, implemented by University Research Co,
LLC under Contract No GHN-I-01-07-00003-00.

Franco LM, Marquez L. BMJ Qual Saf (2011). doi:10.1136/bmjqs.2010.044388 7

Original research

 group.bmj.com on February 18, 2011 - Published by qualitysafety.bmj.comDownloaded from 

http://qualitysafety.bmj.com/
http://group.bmj.com/


Competing interests None.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1. Institute for Healthcare Improvement. The Breakthrough Series: IHI’s

Collaborative Model for Achieving Breakthrough Improvement.
Innovation Series. Cambridge, MA: Institute for Healthcare
Improvement, 2003.

2. Øvretveit J, Bate P, Cleary P, et al. Quality collaboratives: lessons
from research. Qual Saf Health Care 2002;11:345e51.

3. Wilson T, Berwick DM, Cleary PD. What do collaborative
improvement projects do? Experience from seven countries. Jt Comm
J Qual Saf 2003;29:85e93.

4. Boushon B, Provost L, Cagnon J, et al. Using a virtual breakthrough
series collaborative to improve access in primary care. Jt Comm J
Qual Patient Saf 2006;32:573e84.

5. Leape LL, Kabcenell AI, Gandhi TK, et al. Reducing adverse drug
events: lessons from a breakthrough series collaborative. Jt Comm J
Qual Improv 2000;26:321e31.

6. Flamm BL, Berwick DM, Kabcenell A. Reducing cesarean section
rates safely: lessons from a ‘breakthrough series’ collaborative. Birth
1998;25:17e24.

7. Schouten LMT, Hulscher MEJL, van Everdingen JJE, et al. Evidence
for the impact of quality improvement collaboratives: systematic
review. BMJ 2008;336:1491e4.

8. Landon BE, Wilson IB, McInnes K, et al. Effects of a quality
improvement collaborative on the outcome of care of patients
with HIV infections: The EQHIV study. Ann Intern Med
2004;140:887e96.

9. Horbar JD, Rogowski J, Plsek PE, et al. Collaborative quality
improvement for neonatal intensive care. NIC/Q project
investigators of the Vermont Oxford Network. Pediatrics
2001;107:14e22.

10. Schonlau M, Mangione-Smith R, Chan KS, et al. Evaluation of
a quality improvement collaborative in asthma care: does it improve
processes and outcomes of care? Ann Fam Med 2005;3:200e8.

11. Mittman BS. Creating the evidence base for quality improvement
collaboratives. Ann Int Med 2004;140:897e901.

12. Dückers MLA, Spreeuwenberg P, Wagner C, et al. Exploring the
black box of quality improvement collaborative: modeling relations
between conditions, applied changes and outcomes. Implement Sci
2009;4:74.

13. Berwick DM. Lessons from developing nations on improving health
care. BMJ 2004;328:1124e9.

14. Grimshaw JM, Russell IT. Achieving health gain through clinical
guidelines II: Ensuring guidelines change medical practice.
Qual Health Care 1993;3:45e52.

15. Nolan T, Angos P, Cunha AJLA, et al. Quality of hospital care for
seriously ill children in less-developed countries. Lancet
2001;357:106e10.

16. Hermida J, Robalino ME. Increasing compliance with maternal and
child care quality standards in Ecuador. Int J Qual Health Care
2002;14(Suppl 1):25e34.

17. Rowe AK, de Savigny D, Lanata CF, et al. How can we achieve and
maintain high-quality performance of health workers in low-resource
settings? Lancet 2005;366:1026e35.

18. Rowe AK, Onikpo F, Lama M, et al. Management of childhood illness
at health facilities in Benin: problems and their causes. Am J Public
Health 2001;91:1625e35.

19. Rowe AK, Hamel MJ, Flanders WD, et al. Predictors of correct
treatment of children with fever at outpatient facilities in the Central
African Republic. Am J Epidemiol 2000;10:1029e35.

20. Harvey SA, Ayabaca P, Bucagu M, et al. Skilled birth attendant
competence: an initial assessment in four countries, and implications
for the Safe Motherhood movement. Int J Gyn Obst 2004;87:203e10.

21. Boucar AM. Taking PPH prevention to scale in Niger’s public
maternities. London: Paper delivered at the Women Deliver
Conference, 2007.

22. Hermida J. Improving obstetric complications care in Ecuador through
a collaborative approach. Paris: Paper delivered at the International
Forum on Quality and Safety in Health Care. http://internationalforum.bmj.
com/doc/2008/wednesday-23-april-2008/C6_2_HERMIDA_JORGE.pps
(accessed May 2010).
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