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Abstract
Background: Despite a wide range of interventions to improve district health management capacity in low-income
settings, evidence of the impact of these investments on system-wide management capacity and primary healthcare
systems performance is limited. To address this gap, we conducted a longitudinal study of the 36 rural districts (woredas),
including 229 health centers, participating in the Primary Healthcare Transformation Initiative (PTI) in Ethiopia.
Methods: Between 2015 and 2017, we collected quantitative measures of management capacity at the district and health
center levels and a primary healthcare key performance indicator (KPI) summary score based on antenatal care (ANC)
coverage, contraception use, skilled birth attendance, infant immunization, and availability of essential medications.
We conducted repeated measures analysis of variance (ANOVA) to assess (1) changes in management capacities at the
district health office level and health center level, (2) changes in health systems performance, and (3) the differential
effects of more vs less intensive intervention models.
Results: Adherence to management standards at both district and health center levels improved during the intervention,
and the most prominent improvement was achieved during district managers’ exposure to intensive mentorship and
education. We did not observe similar patterns of change in KPI summary score.
Conclusion: The district health office is a valuable entry point for primary healthcare reform, and district- and facilitylevel management capacity can be measured and improved in a relatively short period of time. A combination of intensive
mentorship and structured team-based education can serve as both an accelerator for change and a mechanism to inform
broader reform efforts.
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Key Messages
Implications for policy makers
•
Our study provided strong and direct empirical evidence from a low-income country setting that district health office is a valuable entry point
for primary healthcare reform.
•
District- and facility-level management capacity can be measured using standardized tools and improved in a relatively short period of time.
•
A combination of intensive mentorship and structured team-based education can serve as both an accelerator for change and a mechanism to
inform broader reform efforts.
Implications for the public
Management capacity is essential for reaching global health goals. However, empirical evidence assessing the impact of management strengthening
interventions is limited. Our study assessed the impact of a two-year project to build district management capacity at national scale in Ethiopia. We
show that district- and facility-level management capacity can be measured and improved in a relatively short period of time, and that a combination
of intensive mentorship and structured team-based education can serve as both an accelerator for change and a mechanism to inform broader reform
efforts.

Full list of authors’ affiliations is available at the end of the article.
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Background
Management capacity is essential for effective healthcare
systems, and is particularly critical to scaling up coverage of
essential health services in resource limited settings.1-6 Prior
research evaluating the role of management in improving
health system performance has primarily focused on high- or
upper-middle-income country settings,7-11 where researchers
have demonstrated that management plays an important
role in performance improvement at the organizational and
system levels. Upon analysis of representative African country
cases,2,12 the World Health Organization (WHO) concluded
that building managerial capacity at the district level is critical
to strengthening health systems in low-income countries.1
District-level management practice has been shown to be
associated with primary care performance in cross-sectional
studies.13,14
However, rigorous empirical evidence from interventions
to enhance management practice in low-income countries
is limited.3 Existing evidence is largely derived from case
studies describing the influence of management development
program interventions on selected healthcare delivery
outcome indicators as part of targeted quality improvement
efforts (eg, antenatal care [ANC] visits, skilled birth attendant
deliveries, or fully-immunized children), through application
of problem-solving approaches such as Diagnose-InterveneVerify-Adjust or Tanahashi bottleneck analysis in small target
geographies,15,16 or on individual manager competencies and
behaviors.17-23 We are not aware of any interventional study
quantifying changes in organization- or system-level changes
in district-level management practice in a low-income setting.
Moreover, evaluation of prior district-level management
interventions did not allow for incorporating varying levels
of intervention model, limiting our ability to understand
whether outcomes would have been sensitive to more or less
resource-intensive approaches.17,24 Furthermore, none of the
studies take a broader systems perspective to examine changes
in downstream health center-level management practice or
primary healthcare system performance in conjunction with
district-level management intervention.
Accordingly, we conducted a two-year longitudinal study
of changes in both district and health center management, as
well as concomitant changes in health system performance,
in districts participating in a multi-faceted management
and leadership development intervention in four regions of
Ethiopia. We evaluated impact on quantifiable measures of
management and leadership capacity at the organizational
level. In addition, we examined health system performance
using a composite score of key performance indicators (KPIs),
as compared to many quality improvement efforts which
target a single KPI. Finally, we investigated the differential
impact of embedding intensive management mentorship and
certificate-level education versus lighter support for roll-out
of management tools and systems.
Setting
We conducted this study in Ethiopia, the second most
populous country in Africa. As Ethiopia has made impressive
gains in scaling up healthcare access, the challenge has shifted
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to improving the performance of its primary healthcare
system.25 In its Health Sector Transformation Plan (HSTP)
2015-2020,26 the Federal Ministry of Health (FMoH)
declared health system strengthening and achieving safer,
more effective, more accessible, and more equitable care as
a national priority. One pillar of the HSTP is to strengthen
primary healthcare through woreda (district) transformation.
Following regions and zones, woredas in Ethiopia are
the third-level administrative division of the country. The
woreda health office links national- and regional-level
leadership, where policies are formulated, to the facility- and
community-level, where services are delivered. As the most
frontline primary care administrative body, woreda health
offices are responsible for planning, resource allocation,
execution, monitoring, and evaluating of primary healthcare
services. The woreda health offices supervise and coordinate
primary care services for catchment areas of approximately
200 000 population, including oversight of 4-5 health centers,
20-30 health extension workers, and, in some cases, a primary
hospital.13
Methods
Intervention
The Primary Healthcare Transformation Initiative (PTI) in
Ethiopia was launched in 2015, aligning with the government’s
commitment to build a culture of performance management
and accountability, preparing the woreda to lead the ambitious
set of reforms laid out in the HSTP. PTI was implemented by
the Yale Global Health Leadership Initiative and funded by
the Bill & Melinda Gates Foundation.
The PTI approach included 5 levers of change: (1) intensive
mentorship and certificate-level education in leadership
and management (the Primary healthcare Management
Development Program) for members of the woreda and health
center management teams in each woreda, reaching 488
managers between 2016 and 2017; (2) development, testing,
and refinement of a targeted set of KPIs to measure woredawide performance in primary healthcare; (3) development,
testing, and refinement of a set of management standards at
the health center and woreda health office levels to measure
and promote improvements in management capacity; (4)
restructuring the governance and accountability of the
woreda health office in alignment with its core managerial
functions; and (5) introduction of a quarterly performance
review process at the woreda level where diverse stakeholders
from across each woreda came together for a structured,
supportive peer-review of woreda performance based on the
management standards and KPIs.
Each year, PTI sites received either “intensive” or “light
touch” intervention. Under the “intensive” intervention, a PTI
mentor (called a technical advisor for management systems,
or TAMS) was embedded in the woreda office full-time for
12 months to deliver certificate-level education and provide
ongoing mentorship and coaching to the woreda health office
team in the development and implementation of the reform
levers described above. Under the “light-touch” condition,
woreda management teams received exposure to the tools
and processes associated with the reforms described above,
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but without intensive mentorship or education. These “lighttouch” sites were representative of the more diffuse changes
driven by regional and national adoption of the PTI tools and
systems.
Study Design and Sample
As described previously,13 the PTI intervention focused on
36 woredas, including 229 health centers, across 4 regions of
Ethiopia. Most PTI-supported woredas and their affiliated
health centers were located in densely populated rural
areas of the country. The woredas were divided into three
groups of 12. Using a crossover design with a control group
(Figure 1), the first group received intensive intervention in
Year 1 (January-December 2016), followed by light-touch
intervention in Year 2 (January-December 2017). The second
group received light-touch intervention in Year 1, followed
by intensive intervention in Year 2. The third group received
only light-touch (no intensive) intervention throughout the
2-year study period. This study design provided a unique
opportunity to investigate the differential impact of intensive
versus light-touch intervention on management capacity and
organizational performance.
Measures of Management Capacity
As reported previously,13 we quantified the management
capacity at the woreda and health center health office levels.
At the woreda level, we used the Woreda Management
Standards (WMS), a regionally- and nationally-endorsed set
of 26 standards in 5 domains: governance and organizational
capacity, service delivery, community engagement,
collaboration with other sectors, and performance
management. For each woreda health office, adherence to
WMS, both overall and by domain, was measured as the
percentage of standards met.
Health center management capacity was measured using the
Ethiopia Health Center Reform Implementation Guidelines
(EHCRIG).13 EHCRIG included 88 standards in 10 domains:
leadership and governance, health post support, patient flow,
medical records management, pharmacy services, laboratory
services, infection prevention safety, medical equipment
management, human resource management, and performance
quality improvement. For each health center, adherence to

Intensive
Support

Measure of Primary Healthcare Service Performance
As reported previously,13 to capture overall performance of
the primary care system, we generated a KPI summary score
composed of 5 KPIs: (1) contraceptive acceptance rate, ie, the
number of women reporting use of modern contraception
divided by the estimated number of women of childbearing
age who are not pregnant in the health center catchment
area; (2) ANC coverage, ie, the number of women having ≥4
ANC visits divided by the number of expected births in the
health center catchment area; (3) skilled birth attendance rate,
ie, the number of women who give birth in a health facility
divided by the expected number of births in the health center
catchment area; (4) the percentage of 1-year-old children who
have received all recommended immunizations in the health
center catchment area; and (5) essential drug availability, ie,
the average percentage of 22 essential drugs to be found in
stock per month at health centers.13 These 5 KPIs were a subset
of the 18 KPIs. As endorsed by the FMoH and Regional Health
Bureaus as part of the Health Services, Development, and
Planning national planning efforts, and as routinely captured
in the government’s health management information system.
The 5 were selected from 18 through consultation with FMOH
and Regional Health Bureaus counterparts because they were
most consistently reported with reliable data quality, indicated
sufficient variation and room for improvement, and captured
diverse aspects of system performance. For each health center,
the 5 indicators, each normally distributed, were averaged to
create a mean KPI summary score that could range from 0%100%.
Data Collection
As described previously,13 quarterly data on adherence to the
management standards and performance on the KPIs were
collected from all 36 woredas (including 229 health centers) at
three time points during the study period. October-December
2015 (collected in Q1 2016) represented baseline performance
prior to the intervention; October-December 2016 (collected
in Q1 2017) represented performance at the end of program
year 1, and October-December 2017 (collected in Q1 2018)
represented performance at the end of year 2. Data were

2016 Q4
(Oct – Dec 2016)

2015 Q4
(Oct – Dec 2015)

Light-Touch
Support

EHCRIG was measured as the percentage of standards met.

2017 Q4
(Oct – Dec 2017)

Woreda Group 1 (n=12)

Woreda Group 2 (n=12)

Woreda Group 2 (n=12)

Woreda Group 1 (n=12)

Woreda Group 3 (n=12)

Woreda Group 3 (n=12)

Figure 1. Crossover Design With a Control Group.
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collected by the 12 PTI TAMS and four PTI senior regional
managers after receiving training on the data collection
tool and quality control activities. Data were obtained from
the woreda health office and health facility heads or their
delegates using interviews with the key informants, review of
relevant official documents and routine administrative data,
and direct observations.

the end of the study period. Similarly, the health center level
mean KPI summary score increased from 62% (SD 22%) at
baseline to 76% (SD 17%) at the end of the two-year study.
Similar patterns of improvement in WMS, EHCRIG, and KPI
summary scores were found in all four regions.
Figures 2, 3, and 4 show results of repeated measures
ANOVAs, comparing average changes in WMS, EHCRIG,
and KPI summary scores, respectively, for each of the three
intervention groups, thus highlighting the differential effects
of intensive versus light-touch intervention. Results are also
shown for the individual domains or indicators that make up
the three outcome measures.

Statistical Analysis
We used standard descriptive statistics to characterize woreda
and health center management capacity and performance
by region and intervention group. We conducted repeated
measures analysis of variance (ANOVA) to assess changes in
WMS, EHCRIG, and KPI summary score over time and by
intervention group. There were no missing data for WMS,
and minimal missing data for EHCRIG and KPI values
(<5%). Records with missing data were dropped from the
longitudinal analysis of the given outcome. Analyses were
performed in Stata, version 15.1, and P < .050 was considered
statistically significant.

Change in Woreda Management Capacity
As Figure 2 shows, all three groups had similar level of
adherence to WMS at baseline. By the end of program year 1,
woreda group 1, which received the intensive intervention in
the first year, significantly increased its management capacity
(mean WMS score increased from 43% to 76%, P < .001). In
contrast, much more modest (not statistically significant)
improvements were observed for the other two groups of
woredas, which received light-touch support during the first
year. During year 2, when woreda group 1 received light-touch
support, its improved WMS score was sustained. However,
woreda group 2, which received the intensive intervention
during the second year, experienced a significant improvement
(48% to 67%, P < .001). Woreda group 3, which received lighttouch intervention throughout the two years, achieved steady
improvement from baseline to Year 2 (P < .001), but did not
reach the level of management capacity observed in the other
two groups. The general patterns of improvement observed
in overall adherence to WMS by woreda group were also
observed for each of the five WMS domains.

Results
Description of Woredas and Health Centers
Our sample included 229 health centers in 36 woredas
across four regions of Ethiopia. Regional distribution of
health centers was 34% (n = 78) in Amhara; 37% (n = 85) in
Oromia; 22% (n = 50) in Southern Nations, Nationalities,
and People’s Region (SNNPR); and 7% (n = 16) in Tigray. Of
the 36 woredas, 25% (n = 9) were in Amhara, 42% (n = 15) in
Oromia, 25% (n = 9) in SNNPR, and 8% (n = 3) in Tigray.
Table shows changes in woreda-level management capacity
(WMS) and in health center-level management capacity
(EHCRIG score) and performance (KPI score) both overall
and by region. The average WMS score across the 36
woredas increased from 43% (standard deviation [SD] 15%)
at baseline to 67% (SD 14%) at the end of the study period.
The average EHCRIG score across the 229 health centers
increased from 35% (SD 16%) at baseline to 59% (SD 16%) at

Change in Health Center Management Capacity
As Figure 3 presents, we observed the same general patterns of
improvement in health center management capacity as those
for woreda management capacity. Specifically, improvements

Table. Management Capacity and Performance of PTI-Supported Woredas and Health Centers in Ethiopia Over Time and by Region

Overall
36 woreda, 229 health
centers
Baseline 2016
2017
2015Q4 Q4
Q4

Outcome

Amhara
9 woreda, 78 health
centers
Baseline 2016 2017
2015Q4 Q4
Q4

Oromia
15 woredas, 85 health
centers
Baseline 2016 2017
2015Q4
Q4
Q4

SNNPR
9 woredas, 50 health
centers
Baseline
2016 2017
2015Q4
Q4
Q4

Tigray
3 woredas, 16 health
centers
Baseline 2016
2017
2015Q4 Q4
Q4

Management capacity
at woreda level health 43%
office: Mean (SD)
(15)
WMS score

58%
(18)

67%
(14)

42%
(12)

62%
(18)

67%
(16)

39%
(15)

53%
(18)

61%
(11)

47%
(19)

57%
(15)

73%
(9)

53%
(12)

71%
(10)

83%
(8)

Management capacity
at health center:
35%
Mean (SD) EHCRIG
(16)
score

51%
(20)

59%
(16)

31%
(18)

68%
(13)

69%
(14)

36%
(13)

39%
(16)

49%
(13)

39%
(18)

41%
(16)

56%
(15)

40%
(12)

60%
(16)

68%
(10)

Health System
Performance: Mean
(SD) KPI summary
score

79%
(13)

76%
(17)

63%
(19)

65%
(21)

61%
(27)

44%
(19)

83%
(11)

77%
(15)

82%
(10)

70%
(15)

80%
(15)

68%
(17)

85%
(12)

76%
(17)

62%
(22)

Abbreviations: PTI, Primary Healthcare Transformation Initiative; SNNPR: Southern Nations, Nationalities, and People’s Region; SD, standard deviation; WMS,
Woreda Management Standards, EHCRIG, Ethiopia Health Center Reform Implementation Guidelines; KPI, key performance indicators.
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1
Figure 2. Changes in Adherence to WMS Over Time, by Woreda Intervention Group and Individual Domain. Abbreviation: WMS, Woreda Management Standards.

1
Figure 3. Changes in Adherence to EHCRIG Over Time, by Woreda Intervention Group and Individual Domain. Abbreviation: EHCRIG, Ethiopia Health Center Reform
Implementation Guidelines.

were most pronounced during periods of intensive
intervention, whereas light-touch support was associated
with more modest (not statistically significant) increases or
sustaining of EHCRIG scores. These patterns persisted for
overall adherence to EHCRIG and for adherence within each
of the 10 domains.
Change in KPI Performance
We observed a different pattern of improvement in KPI
summary scores (Figure 4). Overall, the KPI summary score
for each of the three woreda groups improved significantly
between baseline and the end of year 1 and then plateaued
between years 1 and 2. For some of the individual KPIs (ie,
ANC coverage, skilled birth attendance rate, immunizations),
gains achieved in year 1 seemed to decline somewhat in year
2, although not significantly so. Each individual KPI revealed
different patterns of performance. With the exception of

essential drug availability, the magnitude and timing of
change for each of the individual KPIs was not associated with
the intensity of the intervention.
Discussion
In this study, we sought to quantify change in management
capacity and primary healthcare system performance
associated with the two-year, district-level PTI intervention.
We found that all three groups of woredas started at similar
levels of management practice, and achieved meaningful and
significant improvements in management capacity at both the
woreda- and health center levels. This indicates that a districtlevel intervention can significantly improve management
capacity at both district and health center levels.
Significantly greater improvement in management capacity,
both overall and by individual domain, was observed during
periods of exposure to intensive mentorship and education.

International Journal of Health Policy and Management, 2022, 11(7), 973–980

977

Liu et al

1
Figure 4. Changes in Adherence to KPIs Over Time, by Woreda Intervention Group and Individual Indicator. Abbreviation: KPI, key performance indicator.

Further, in those sites receiving intensive intervention in
year 1, the average improvement in management practices
were sustained after the departure of the mentor. This is
consistent with the PTI intervention’s focus on development
of management systems, team capacity and an enabling
policy environment for sustained impact,17 as opposed to the
training of individual managers.
By the end of the two-year intervention, woredas that
received the intensive support in the first or second year
achieved similar levels of management capacity. Woredas that
received only light-touch support were on track to catch up
over time. This was expected, given that these light-touch
woredas were still exposed to the system-wide reforms
PTI was supporting. These findings confirm that intensive
mentorship support can be both an accelerator of early change
in management practice and an essential period of learning to
inform broader reform and scale up efforts, with diminishing
returns over successive waves as broader reform to build
national systems for healthcare performance management
take hold.27
Despite prior research showing a cross-sectional association
between woreda management, health center management,
and the KPI summary score,13 we did not observe concomitant
changes in performance in this longitudinal study. These
findings suggest that the impact of investment in management
on performance may, in the short-term, be overwhelmed by
other factors in the system (for example, national financing,
policy, or human resources management systems),27 or that
gains in performance may lag behind improvements in
management capacity. Notably, we found similar patterns
of change in availability of essential medicines over time
(Figure 4), arguably the most “management sensitive”
KPI component, as in WMS and EHCRIG scores. This
suggests that some KPIs may be more sensitive to changes
in management practice than others in the short term. This
is consistent with application of the Tanahishi model in the
evaluation of health services in Kenya,28 Ghana,29 which
has shown that devolution efforts and vertical investments
978

both had positive impact on availability and accessibility of
essential services, but that more comprehensive approaches
were needed to drive use and quality of health services.
Our findings have several implications for policy and
future research. The Sustainable Development Goals call for
strengthening healthcare systems. There is global agreement
that management and leadership are lynchpins in this effort.
However, limited empirical evidence from low-income
settings is available to guide investment and policy decisions
where resources are scarce. Our study provides strong and
direct evidence from a low-income country that the district
health office is a valuable entry point for primary healthcare
reform, that district- and facility-level management capacity
can be measured and improved in a relatively short period
of time, and that a combination of intensive mentorship
and structured team-based education can serve as both an
accelerator for change and a mechanism to inform broader
reform efforts.
To our knowledge, this is the first longitudinal study of
changes in organizational management capacity in a lowincome country, expanding from previous studies on the
continent which have described district-level changes in
individual and team problem-solving capacity through the use
of targeted quality improvement models,15-17 and consistent
with large meta-analyses from low- and middle-income
country settings showing synergies between supervision,
support for group problem-solving, and training.30 Further,
our staging of exposure to intensive vs light-touch intervention
enabled the investigation of the differential influences of
the more intensive components of the intervention. This
design, responsive to recent recommendations to replace
traditional control groups with groups that receive more
simple intervention models,30 allowed us to demonstrate
that the intensive mentorship support at the district-level
can be a powerful approach for accelerating improvements
in management capacity while broader reforms to build a
context that supports and sustains management practice take
hold.17
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Several limitations should be noted. First, the participating
districts were not randomly selected, and we did not evaluate
overlap between the PTI intervention and other development
partner support in any of the targeted geographies. However,
they were selected in partnership with the government to
achieve diversity in geography and performance, and the
three groups demonstrated similar performance at baseline.
Second, our observations were limited to a two-year period,
and we are unable to draw conclusions about sustained impact
and potential time lag between change in management and
change in performance. We were, however, able to observe that
Phase I woredas sustained their management practice after
the mentors departed. Third, data quality can be a concern
in low-resourced settings.31,32 In this study, however, the
intervention itself had a focus on performance management,
including collection and use of data for improvement, and
we used explicit protocols and provided rigorous training to
staff to promote data quality. We believe that the remaining
data quality issues were non-differential. There are several
opportunities for knowledge generation beyond the scope of
this study, but ripe for future exploration. First, bottleneck
analysis could be used to strengthen our understanding of
supply- and demand-side factors that mitigate the relationship
between improved management capacity and improved
primary care system performance.29,33,34 Second, although
we demonstrate the differential impact of the more intensive
intervention, we do not present a cost-effectiveness analysis,
which could help inform future investments in leadership and
management capacity at scale.30
Conclusion
Our findings are consistent with the growing body of
literature that calls for investment in district health offices as
a lynchpin in primary health systems strengthening. We have
shown that management capacity at both district and facility
levels can be systematically measured and strengthened over a
relatively short period of time, with intensive mentorship and
education serving as a foundation for systems strengthening
at national scale.
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