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Abstract

Context In crisis-affected health systems, the performance of health zones (also known as health districts) is chal-
lenged by recurrent armed conflicts and state fragility. The profiles of health zone managers and contextual factors
can significantly influence the zones'ability to effectively respond to population health needs. This study explores
these interactions to identify key factors associated with health zones performances in three provinces of Eastern
Democratic Republic of Congo (DRC), a region that has endured over three decades of conflict.

Methods This mixed-methods study was conducted between October 2022 and April 2024, using data covering

the period from 2017 to 2022. In the DRC, health zones are managed by Chief Medical Officers (CMOs). We assessed

the functionality and performance of health zones using key indicators related to primary healthcare delivery and man-
agement. Data on CMO profiles and the operational contexts of their health zones were analyzed to identify factors influ-
encing functionality and performance, through multivariate regressions (p <0.05). In addition, 17 individual interviews
with key health system actors were analyzed thematically to capture perceptions on CMO performance and stability.

Results CMOs with training in primary healthcare management and extensive professional experience were statisti-
cally associated with higher health zone performance. Conversely, instability among CMOs, due to frequent rotations
driven by political influences and weak collaboration between decision-making bodies, negatively impacted per-
formance. However, support from international and faith-based partners was associated with improved health zone
performance.

Conclusions This study highlights the importance of investing in capacity-building for health managers

to strengthen health systems and improve resilience in crisis settings. Establishing robust governance frameworks
that promotes transparency in the recruitment and management of health managers, and ensure stability in human
resources, is critical for maintaining and improving health system performance.
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Introduction

The Democratic Republic of Congo (DRC) has faced pro-
longed crisis for nearly three decades. This situation has
led to severe deterioration across all sectors of the coun-
try, including the health system [1-3]. Existing research
recommends strengthening human resources skills to
achieve health system goals [4, 5]. This is especially
important in systems exposed to multiple crises, such as
in the DRC and other low-income countries [6]. Similarly,
the World Health Organization (WHO) emphasizes that
a strong health system requires competent, stable, and
committed personnel [7]. It encourages states to establish
mechanisms to strengthen staff skills and stability, par-
ticularly in managerial roles [8]. These two elements are
key prerequisites for effective and productive leadership,
contributing to a high-performing health system. In the
context of a crisis, research highlights the essential role
health personnel play in health systems’ resilience [9].
Their responsibility is to implement adaptation mecha-
nisms to sustain health system functionality during crisis
[6, 10, 11].

In the DRC health system, the Health Zone (HZ) serves
as the operational unit for implementing health policies
and delivering care. According to DRC standards, the HZ
is managed by a lead official known as the Health Zone’s
Chief Medical Officer (CMO), who must have at least a
general medicine degree [12]. The performance and func-
tionality of HZs reflect the health system’s effectiveness
in improving community health outcomes.

Health system performance depends on multiple inter-
dependent factors, including organizational climate,
internal policies, and working conditions, which can sig-
nificantly influence the quality of care [13]. In addition,
organizational culture, effective leadership, strategic
planning, ongoing training, and adequate resource man-
agement contribute to improved health services [14]. A
comprehensive analysis of the factors influencing health
system performance is often limited by a lack of empiri-
cal evidence on performance determinants [15]. While
some performance indicators are more likely to be influ-
enced than others [16], external factors, such as cultural
dynamics, political instability, security threats, economic
challenges, and environmental crises, play a critical role
[17-19].

This study examines how the performance of HZs
relates to the broader health system environment in three
crisis-affected provinces in Eastern DRC. It assesses the
profiles of CMOs and explores the contextual and indi-
vidual factors influencing the HZs functionality and
performance. Finally, the study examines the power
dynamics involved in the management and stability of
the CMOs, as well as the performance of the HZs.
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Methods

Study region

This study was conducted in three provinces in Eastern
DRC (Fig. 1), a region affected by protracted crisis and
armed conflict over the past three decades. As of Octo-
ber 2023, the DRC hosted the largest number of inter-
nally displaced persons in Africa, with approximately 6.9
million displaced [20].

The DRC health system is structured into a three-tiered
management pyramid. At the top, the central level, based
in the capital city, is led by the National Minister of Pub-
lic Health, supported by the General Secretary for Public
Health. This level oversees health policies and standards
development. The intermediate level, the Provincial
Health Division (PHD), coordinates operations under the
Provincial Health Division Chief Officer (PHD-CO). Each
province is administered by a Governor. The peripheral
level of the health pyramid consists of operational HZs
managed by CMOs with support from their management
team. Each HZ delivers healthcare through a General
Referral Hospital (GRH) and several Health Centers. The
DRC counts 519 HZs across 26 provinces [21, 22].

The performance of the DRC health system remains
highly concerning. A 2023 evaluation of the National
Health Development Plan (2019-2022) revealed that
3.9% (20 out of 519) of HZs lack a GHR. Among the 496
HZs with a GRH, 85.5% (441) only provide the Mini-
mum Package of Primary Health Care (PHC) Activities,
which is ideally offered by Health Centers, whereas GRHs
should deliver a more specialized Complementary Pack-
age of Activities. Only 6.5% of GRHs (34 GRHs) meets
this standard, while 4.0% (21 GRHs) provide care below
the minimum level required. Furthermore, only 20% of
the DRC’s Health Centers provide a full Minimum Pack-
age [23]. According to the standards, the expected refer-
ral rate between Health Centers and GRHs is 5% [12],
but the evaluation revealed that the average referral rate
across the country is only 3%.

The three provinces of Eastern DRC covered by this
study are North Kivu, South Kivu, and Maniema. These
three provinces are particularly affected by the general-
ized crisis context in the country, and experience recur-
rent clashes between armed militias and the regular army
[2]. More than 2.5 million people lived in a displacement
site in North Kivu alone in 2023, representing 37% of the
total number of internally displaced persons in the DRC
[24]. South Kivu counted 1.5 million internally displaced
persons as of December 31, 2023, and Maniema hosted
500,000 in the same period [25, 26].

North Kivu
North Kivu, a historical hotspot of conflict in Eastern
DRC, is managed by a military government in response
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Fig. 1 Study region

to tensions generated by a rebel movement since Octo-
ber 2022 [27, 28]. Some areas, such as Masisi, Rutshuru,
and Walikale, are beyond government control due to
local power fragmentation and militia’s influence [24,
28]. Healthwise, North Kivu is affected by frequent chol-
era and Ebola outbreaks, exacerbated by conflicts and
population displacement [29-31]. The region is also vul-
nerable to natural disasters, such as volcanic eruptions,
earthquakes, and floods [32, 33]. International partners,
including NGOs and bi- and multilateral cooperation
agencies, support health efforts, especially in areas of
intense conflict.

South Kivu

Since the 2002 peace agreement, South Kivu, although in
a post-conflict phase, still experiences sporadic clashes
between ethnic groups or between militias and the regu-
lar army. These conflicts, often related to land and iden-
tity issues, are exacerbated by local and regional political
interests [2, 28]. The local health system, limited by inac-
cessibility of certain areas and lack of resources, struggles

to deploy effective health policies. Endemic diseases
and epidemics, as well as natural disasters, such as fires,
floods, and earthquakes [31, 32, 34], including the 2007
earthquake that damaged a major hospital still await-
ing rehabilitation [11], further complicate the situation.
Health initiatives, supported by international partners,
aim to strengthen local capacities and improve access to
PHC.

Maniema

Created as a province in 1988, Maniema, geographically
isolated, faces numerous challenges such as insufficient
funding, inadequate infrastructure, and limited access to
electricity and clean water. The province heavily relies on
transfers from the central government, with a reduced
capacity to generate local revenue [35]. It must manage
a precarious stability while attempting to implement
reforms [36, 37]. Healthwise, Maniema faces medical
personnel shortages and outdated health infrastructure,
hindering the challenges of combating transmissible dis-
eases and malnutrition [38]. Poor road infrastructure
also hampers healthcare access [35]. Partnerships with
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international organizations provide medical support to
the most isolated and often unstable areas.

In addition to international partners, the HZs in the
three study provinces, like several other areas in the
country, are supported by faith-based organizations.
Their key role and place are recognized by the health
system and described by several authors [39, 40]. These
organizations, primarily managed by Catholic and Prot-
estant churches, co-manage several GRHs, secondary
hospitals, and Health Centers across the provinces. They
operate under diverse models, including subsidized care
and cost-recovery approaches, and collaborate with the
Ministry of Health and the PHD in managing human
resources for the HZs.

Politically, the DRC has experienced several govern-
ment changes over the past decade (2014-2023). Each
appointment of a new prime minister triggers the for-
mation of a new government, including a new Minister
of Health. Ministerial appointments are often guided by
geopolitical representation and socio-linguistic inclusiv-
ity [21, 22, 41]. New ministers commonly reorganize their
teams, reshuffling key positions within the Ministry and
sometimes replacing staff. At the provincial level, a simi-
lar pattern occurs: when a new governor is appointed,
provincial health ministers are also selected based on
political rather than professional. These appointments
often lead also to staff changes within the provincial
health sector [41].

Reports from national and PHD achieve across the
three provinces provides insights into the frequent reshuf-
fling of political and health executives between 2014
and 2023. Table 1 summarizes these movements at both
national and provincial levels. For confidentiality, names
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are represented by initials, with an "X’ used when first
names are unavailable. Index numbers indicate individu-
als who returned to the same position more than once.

Study design and period

This was a cross-sectional study using a mixed-meth-
ods approach, with data collection conducted between
December 2022 and April 2024.

— CMO profiles were assessed based on data collected
in December 2022, covering the CMOs in place at
that time.

— Indicators of functionality and performance of the
HZs covered the period from January 1, 2022, to
December 31, 2022, and were analyzed in March
2023.

— Contextual data about HZ characteristics spanned
the period from 2017 to 2022 and were collected ret-
rospectively in February 2024.

— Qualitative data were gathered through semi-struc-
tured interviews conducted between June 2023 and
April 2024.

Quantitative arm of the study

Dependent variables

The health outcomes of the HZs were assessed based
on their functionality and performance, which served
as the dependent variables. These composite vari-
ables were constructed from fifteen key health indi-
cators, selected for their relevance [9] and extracted
from the national health information system software
DHIS2 [42] for the period spanning January 1, 2017, to

Table 1 Political and health executives appointments between 2014 and 2023

Level of governance Position of the Number of permutations Initials of the executives Average
executive length in
post
National MoH 5 KN-OI-EL-JJM-RK 2.0 years
GS Health 7 MX-LX,-EL-SY,-LX,-BX-SY, 14 years
Maniema province Governor 2 TB-MN 5 years
MoH 8 OP-LC-MJ-LX-KY-KM-KJ-KA 1.4 years
PHD-CO 1 BF 10 years
North Kivu province Governor 4 PJ-NK-NC'-CK’ 2.5 years
MoH 6 MM-KM-NC-KM-NE-LP 1.6 years
PHD-CO 2 KL-KJ 5 years
South Kivu province Governor 3 CM-NC-NT 3.3 years
MoH 4 MN-BC-MK1-MK2 2.5 years
PHD-CO 2 NP-LG 5 years

MoH Ministry of public health, GS Health General Secretary of Public Health, PHD-CO Provincial Health Division Chief Officer

*Military Governor
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December 31, 2022. The indicators were grouped into
two categories: performance indicators and functional-
ity indicators (Table 2).

Functionality and performance were evaluated using
internal benchmarking [42, 43]. Each indicator was
rated on a scale from O to 4, with 4 representing the
achievement of the recommended threshold. Each indi-
cator was assigned a score based on predetermined cri-
teria, considering the constraints and indicator-specific
objectives, to allow for comparative analysis. We then
compared the HZs achievement levels of the fifteen key
indicators with the standards set by the DRC’s health
system [44, 45]. Results are expressed as percentages,
reflecting the annual average scores for functional-
ity and performance over a 6-year period (2017-2022).
Both variables were treated as continuous variables.

Independent variables

The CMOs profiles were established based on their indi-
vidual characteristics, while contextual elements were
used to define the HZs profiles.

Table 2 Performance and functionality indicators
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These data served as independent variables and were
collected from the PHD offices in the three provinces.
Additional information that was unavailable or outdated
was gathered directly from the PHD-COs and some
CMOs during follow-ups by the research team. The col-
lected variables are summarized in Table 3.

Qualitative arm of the study

We conducted semi-structured individual interviews
with actors involved in health system management at
the provincial and operational levels in the three prov-
inces, with four categories of respondents (Table 4), to
understand the dynamics of factors influencing CMOs
assignment and effectiveness. Interviews were con-
ducted in French, by experienced researchers affili-
ated with the School of Public Health of the “Université
Catholique de Bukavu” and recorded. These researchers
had prior knowledge of the health system in the study
region through previous collaborations and fieldwork.
However, they were not directly involved in the manage-
ment structures of the HZs, minimizing any potential

Performance indicators

Functionality indicators

First line of cares (in Health Centers)

Second line of cares (at the GRH)

Rate of first antenatal visit Bed occupancy rate

Rate of first antenatal visit at the 16th week
of amenorrhea

Rate of fourth antenatal visit

Rate of births assisted by qualified personnel
Rate of preschool visits -
Rate of referrals to the GRH -

In-hospital mortality rate after more
than 48 h of hospitalization

Average duration of hospital stays
Rate of use of curative services

Rate of monthly supervisions carried out in health centers
by the HZ management team

Existence of an updated annual HZ's Operational Action Plan

Number of monthly management board meetings
Number of monthly management board meetings with minutes
Number of weekly service meetings at the HZ Central Office

Table 3 Independent variables

Individual variables (related to CMOs)

Contextual variables (related to HZs)

Age (in 2022)

Sex

CMO's highest academic degree'

Training in management of PHC?

Length of experience in management
Family residence (in the HZ or outside the HZ)
Length of service in the HZ

Geographical accessibility”

At least one active armed conflict between 2017 and 2022

At least one Ebola or Cholera epidemic between 2017 and 2022
Presence of at least one local faith-based partner

Presence of at least one international partner

Stability in the HZ management between 2017 and 2022°
Administrative status (urban or rural HZ)

" Highest degree obtained by the CMO during their university training

2 Whether the CMO received continuing education/retraining in management of Primary Health Cares (PHC) organized by the MoH or its partners in the last 5 years as part of

strengthening human resources in the health sector

3 Number of years of managerial experience the CMO has accumulated in the health sector administration, in the zone or elsewhere in the province, including their current

position as CMO

* The road between the HZ and the PHD was passable, and the journey could be made within half a day (approximately 6 h) in 2022

® The zone managed in a stable manner had at most 2 different CMOs between 2017 and 2022. A moderately stable zone had 3 CMOs between 2017 and 2022. An unstable

zone was managed by more than 3 CMOs between 2017 and 2022
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Table 4 Type and number of participants

Province  Profiles Total
CMO PHD Partner Provincial
(international et government
faith-based)
North Kivu 02 01 02 01 06
South Kivu 02 01 02 01 06
Maniema 02 01 01 01 05

bias arising from hierarchical relationships. Respondents
were informed about the study’s purpose, the interview-
er’s affiliation, and asked to provide informed consent
before the interview. The interviews average duration
was approximately 45 min, ranging from 34 to 67 min,
depending on the respondent’s availability and depth of
discussion. The total number of interviews, seventeen,
was determined according to the principle of data satu-
ration. The interview guide, formulated based on our
objectives and some normative and strategic texts from
the DRC health system—the “Health System Strengthen-
ing Strategy, 2010’, the “Revised National Health Devel-
opment Plan 2019-2022’, and the “Collection of Norms
for the Organization and Operation of Health Zone
Structures in the Democratic Republic of Congo, 2012”
[12, 21, 22]—allowed us to explore the following themes:

— Criteria for selection and the process of appointment
and rotation of CMOs.

— The role and collaboration of different actors in sup-
porting the stability and capacity building of CMOs.

— Opinions on functionality and performance by the
different actors involved in HZs management.

Data collection tools were previously tested on a small
scale with a population similar to the study’s target group.

Data analysis

Quantitative data analysis

Quantitative data were collected in an Excel file and ana-
lyzed using Stata 17. Categorical variables were sum-
marized as frequencies and proportions. Quantitative
variables were presented as means t standard deviation
or as medians (min-max), depending on whether the
variable had a normal or skewed distribution.

For each province, linear regressions were performed
to determine the factors associated with performance
and functionality. To address collinearity among vari-
ables, two regression models were constructed for North
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Kivu, three for South Kivu and two for Maniema. The sig-
nificance level was set at 5%.

Qualitative data analysis

The individual interviews records were transcribed and
anonymized, with an alphanumeric code assigned to each
transcription (CMO, PHD, TFP, or PROV initial indicat-
ing the type of respondent, followed by a number corre-
sponding to the order of processing the transcriptions).
The analytical approach was deductive [46]. Manual
coding from structural codes derived from the interview
guides was initially done within each respondent group to
extract semantic categories and identify relevant verbatim
quotes. A second cross-sectional analysis across the four
respondent groups allowed for triangulation and informa-
tion comparison. An unexpected theme emerged from
the cross-sectional analysis and was integrated into the
analyses. Finally, thematic grouping within each theme
explored the factors involved in the assignments and
effectiveness of CMOs to understand how they impact the
results achieved by the HZs.

Ethical considerations

The protocol for this study was approved by the Ethics
Committee of the “Université Catholique de Bukavu”
under authorization N° UCB/CIES/NC/033/2021.
Informed consent was obtained from each participant
before any interview. Data were collected and analyzed
confidentially. All stages of the study were conducted in
compliance with the ethical principles of the Declaration
of Helsinki, ensuring informed consent, protection of
participants, and research integrity [47].

Results

General characteristics

Table 5 summarizes the profiles of CMOs and the con-
textual characteristics of HZs in the three provinces.
There is significant diversity between the provinces.

Profile of CMOs

Data from the three provinces reveal a male predomi-
nance among CMOs. In North Kivu and South Kivu,
most CMOs have over five years of experience in man-
agement of PHC. In addition, more than half of the
CMOs in each of these two provinces have completed at
least one training course in management of PHC during
the last five year before that data collection. Among them,
38% in North Kivu and 26.47% in South Kivu hold a mas-
ter’s degree in public health. In contrast, in Maniema,
nearly three-quarters of the CMOs have less than five
years of experience in management of PHC. Only 27.8%
have more than five years of experience. In addition, the
highest degree held by all CMOs in Maniema is that of
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a general practitioner. This province also shows a low
rate of stability in HZ management. Indeed, 72.2% of
HZs in Maniema exhibit moderate or unstable manage-
ment, with up to three or more changes of CMOs over
a six years period. Conversely, in North Kivu and South
Kivu, analysis of management stability shows that 100%
and 70.6% of CMOs, respectively, experienced only one
or two changes during the same period.

Contextual characteristics

International partners presence is notably high in North
Kivu and Maniema, while religious partners are more
prevalent in South Kivu. North Kivu and South Kivu have
been significantly affected by epidemics, as evidenced by
the data, with 94.1% of HZs in North Kivu and 70.6% in
South Kivu exposed to Ebola or Cholera between 2017
and 2022. During the same period, armed conflicts were
predominantly recorded in North Kivu (82.4% of HZs).
In contrast, Maniema is the most isolated province, with
the highest proportion of HZs facing difficult road acces-
sibility (55.6% of HZs).

Functionality and performance

North Kivu and South Kivu show relatively high and sta-
ble performance scores, with average scores of 72.6% and
70.0%, respectively. These scores are complemented by
high functionality scores (71.8% and 79%). In contrast,
Maniema shows significantly lower and insufficient per-
formance and functionality scores (57.6% and 51.4%,
respectively).

Factors associated with functionality and performance

in the three provinces

North Kivu

The factors associated with functionality in North Kivu
are the presence of faith-based partners and the tenure
of the CMO in the HZ. The difference in functional-
ity between HZs supported by traditional partners and
those without such support was 20%, while the difference
between HZs, where the CMO had been in place for at
least two years versus those where the CMO had been in
place for less than two years was 17% in the first model
and 20% in the second model. No factors were found to
be statistically associated with performance (Table 6).

South Kivu

The CMO’s tenure in the HZ and the involvement of
international partners in the HZ were statistically asso-
ciated with functionality. The difference in functional-
ity between HZs supported by at least one international
partner and those without such support was 20% (Model
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2) and 17% (Model 3), while the difference between HZs,
where the CMO had been in place for at least two years
and those where the CMO had been in place for less than
two years was 20%. For performance, the support of an
international partner was associated with a 10.4% differ-
ence in performance (Model 2) between HZs with such
support and those without. However, this difference was
at the edge of statistical significance, with a confidence
interval ranging from — 0.35 to 21.15 (Table 7).

Maniema

Neither functionality nor performance-associated fac-
tors were identified in either of the two models applied
to Maniema’s data. However, it is noteworthy that each
CMO permutation was associated with a 5% decrease in
the performance score of the affected HZ. This difference
approached statistical significance, with a confidence
interval ranging from — 10.53 to 0.47 (Table 8).

Opinions on HZs management dynamics and performance
The qualitative analysis explored respondents’ opin-
ions, perceptions and experiences regarding the man-
agement of HZs. Three predefined themes (Criteria for
selecting and appointing CMOs, Collaboration between
CMOs and various actors, and Opinions about HZs per-
formance) were complemented by a fourth theme that
emerged from the analysis (Profile of the CMO).

Theme 1: CMO profile

Respondents described the career paths of CMOs, reveal-
ing a diversity in professional trajectories that influence
their approach to HZ management. The analysis suggests
that CMOs with more advanced training in manage-
ment or in public health tend to have a more structured
and strategic view. However, respondents indicated that
experience could compensate for the lack of a specialized
management degree.

“It is essential for a CMO to have solid training in
public health to navigate the complexities of health
management at this level” (CMO1)

“If you have a higher degree, you have added value...
Because for doctors, it’s the doctor-patient relation-
ship. But a health zone cannot be managed solely
through the doctor-patient relationship, which is
why public health training is invaluable as it pro-
vides an understanding of the community and adds
to management.” (PROV2)

“Normally, it is not a recruitment position... it is a
promotion position. In principle, they should have
gone through the normal career path of all doctors...
starting as a treating doctor, then chief of staff, hos-
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pital director, and then promoted to the CMO posi-
tion” (PHD3)

Theme 2: selection criteria and appointment process

for CMOs

The process of CMOs appointment, although theoreti-
cally based on candidates’ experience, is significantly
influenced by political and administrative considerations,
which seem to hold the final say. Respondents from vari-
ous categories expressed concerns about various authori-
ties influence on appointments, which can compromise
CMOs effectiveness and stability.

“Today, the decision on appointments is more influ-
enced by politics than by professional skills and pre-
vious performance” (PHDI)

“Generally, experience is considered... but the final
decision rests with the competent authorities”
(PROV1)

“There are those who are reassigned due to their
mediocrity, and there are also those reassigned
based on opinions or political trends” (CMO3)

Theme 3: role and collaboration of different actors

The data show a complex collaboration between CMOs,
technical and financial partners, and government institu-
tions. Despite established structures and mechanisms for
collaboration, there are challenges in practice, often due
to unilateral decisions, political interference, or lack of
communication between parties.

“Although the collaboration structure is in place,
practice often reveals a lack of cohesion and effective
communication between actors”” (TFP2)

“There is a deficit of collaboration in making major
decisions despite an apparently good interaction
with partners and provincial coordination struc-
tures” (PHD1)

“The main recommendation we can make today is
to allow the administration to do its job normally.
There is now a very significant political influence in
the administration.” (PHD2)

Theme 4: opinions on functionality and performance
Perceptions of CMO performance vary significantly, with
some actors expressing satisfaction and others indicat-
ing deficiencies related to management and leadership.
It appears that HZs with proactive leadership, stable
CMOs, and support from external partners tend to per-
form better.
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“The ability of a CMO to initiate and actively engage
their community is often a key predictor of success.
(PROV1I)

“We, the Ministry of Health, have always called for
a permanent presence (of the CMOs) in their zones...
Spending a long time here in the city and leaving a
lifetime interim in the zone negatively impacts the
functioning of the zone” (PROV3)

“‘Management is so different. Zones with partners
receive support, and this support means even the
fees for services are moderated, whereas zones with-
out support operate with their own funds... even in
terms of equipment, supported zones have sufficient
equipment... In short, unsupported zones face many
difficulties compared to supported ones” (PROV2)

Discussion

This study aimed to explore, using a mixed-methods
approach, the individual and contextual factors affecting
the performance and functionality of HZs in a persistent
crisis context.

Challenges overview

North Kivu and South Kivu generally feature experi-
enced CMOs and stable HZ management. In contrast,
Maniema has less experienced CMOs, all with a general
medicine degree, and who frequently rotate. Contextu-
ally, while North Kivu and South Kivu face epidemics
and armed conflicts, Maniema struggles with poor road
accessibility. Thus, functionality and performance scores
are high in the two Kivus, but remain unsatisfactory in
Maniema.

Manager’s profiles influence

Our findings indicate that the individual characteristics
of HZ managers are statistically associated with perfor-
mance. In addition, respondents emphasized the impor-
tance of management training, and our quantitative data
confirm that professional experience improves HZ func-
tionality and performance in the two Kivus, although the
effect on performance was marginal. These findings align
with previous studies demonstrating a positive relation-
ship between management skills and health service effi-
ciency [48, 49].

Regression analyses reveal that the stability of manag-
ers is statistically associated with better HZ performance.
HZs in North Kivu and South Kivu, where CMOs had
more than two years of tenure, achieved better function-
ality scores. Conversely, each CMO rotation in Maniema
was associated with a five-point decrease in the perfor-
mance score. This instability echoes the frequent minis-
terial reshuffles observed in Maniema (Table 1), where
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provincial health ministers averaged just 1.4 years in
office between 2014 and 2023. In the DRC, new minis-
terial appointments often trigger cascading changes in
health sector staff, including CMOs [41].

Despite similar instability in South Kivu (29.4% of
CMOs with turnover time of 2 years or less), no signifi-
cant negative association emerged from our analyses.
This may be attributed to compensatory factors such as
better accessibility or stronger support from international
partners. These results underscore how CMO instability,
compounded by additional vulnerabilities, can degrade
health system performance, as observed in Maniema.

They also highlight the need for stability and expertise
among health staff in conflict zones, along with efforts to
maintain staff motivation in face of insecurity, resources
constraints, and stressful working conditions [9, 41, 50,
51].

Differences in human resource management among
decision-makers further hinders performance, as noted
by respondents and reported in prior studies [51, 52].
These discrepancies often arise, because the Minister of
Health is a politically appointed position, while PHD-CO
roles are technical and less subject to frequent reshuf-
fles. Yet, these two entities are expected to collaborate on
health human resource management.

Better synchronization of decisions between provin-
cial health ministries and provincial health divisions,
and possibly with partners, is essential to ensure staff
competence and stability and to mitigate combined vul-
nerabilities affecting the local health system. Frequent
appointments and rotations, often carried out without
adequate consultation, create discontinuity that hinders
the effectiveness of HZ development plans. These prac-
tices go against the philosophy of PHC, which values staff
stability [7, 53].

Context and partnership

The positive association of international and faith-
based partners with HZ functionality and performance
observed in this study is consistent with prior work
documenting the importance of external support in
crisis-affected regions. Partner support can address
resource deficits and strengthen local capacities and sys-
tem resilience [39, 40, 52, 54]. This is particularly critical
in contexts, where health infrastructure is degraded or
insufficient, and where state contributions to health sys-
tem functioning remain insufficient.

However, this study did not systematically evaluate
the diversity and alignment of aid types, which could
nuance interpretations of the relationship between exter-
nal aid and HZ outcomes. Evaluating international aid’s
impact on health systems is complex and multifaceted,
with mixed results. Besides challenges in interpreting
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indicators used to measure aid effectiveness, the diversity
and complexity of aid, as well as power dynamics among
stakeholders, complicate this evaluation [53, 55, 56].

Furthermore, while international support is essential
in resource-limited contexts, drawbacks associated with
aid dependency should be recognized. As several authors
have noted, reliance on external aid can hinder local
health managers autonomy, forcing them to prioritize
donor agendas over specific local needs and priorities
[41, 52, 57]. A more collaborative approach in health pro-
gram planning is needed to ensure that these programs
align with local priorities and support autonomous lead-
ership development [56, 58]. Thus, rather than dictating
the terms of engagement, donors should assume a facili-
tative role, supporting locally led initiatives for sustain-
able health and increased health managers autonomy.

In the same vein, conflicts and epidemics do not appear
to have a detrimental association with HZs performance
according to our findings. This could be related to the fact
that these crisis periods, despite the instability they cause,
present opportunities [59, 60] and chances for resilience
building [9]. They often attract an influx of funding and
engagement from national and international actors [61],
thereby improving health system performance. The Ebola
outbreak in 2018 in the Equateur Province of DRC, for
example, allowed the government to implement a policy
of free care with the support from international donors.
This intervention had a markedly positive impact on
overall performance in the affected HZs [62].

However, in areas experiencing prolonged crises like
the two Kivus [3], this improvement could come at the
cost of increasing dependence on external aid. This raises
important questions about the sustainability of health
interventions in prolonged crisis contexts.

The case of Maniema province

Maniema’s health outcomes are particularly concerning.
They are not only lower than those of the two Kivus but
also poor compared to national standards [12]. Despite
the widely recognized positive influence of faith-based
and international partners on health sector outcomes
[52, 63], their impact in Maniema appears to be limited.
This suggests potential under-prioritization by donors
who focus more on major humanitarian crises in neigh-
boring Kivus provinces.

Known as a model of effective PHC organization in
the 1990s [64], Maniema now suffers from the advanced
deterioration of its health and communication infrastruc-
ture [35, 37]. Moreover, our results indicate that local
health managers seem poorly prepared for their mana-
gerial roles. The analyses also indicate that the high staff
turnover rate, while statistically marginally significant,
negatively impacts HZ'’s performance. This observation
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is also reported in our individual interviews, as well as
in several studies on the impacts of managerial instabil-
ity [50, 65, 66]. These combined elements likely explain
Maniema’s disappointing performance.

Practical implications

Our findings highlight the influence of political and
administrative factors on HZ managers’ performance.
Stability among HZ managers is crucial, and policies
aimed at reducing frequent rotations are needed to foster
local knowledge and community engagement.

Our analyses also emphasize that interventions aim-
ing at health system strengthening should consider local
political and social dynamics to be effective, particularly
in crisis contexts [67]. The positive association between
partnerships and HZ performance underscores the need
of integrated and transparent governance to coordinate
contributions effectively for health system strengthening.

Finally, consistent with WHO guidelines, our find-
ings highlight the importance of systematic manage-
ment training for CMOs [7]. This training would ensure
effective and adaptive management in the face of local
challenges [68, 69]. The most effective HZs are, beyond
technical and financial partner support, led by experi-
enced PHC managers. Similar observations were made
in our study region in the past. Efforts to stabilize and
build the capacities of managers, as well as to implement
effective PHC activities were successfully carried out in
Kasongo (Maniema), Bwamanda (former Equateur Prov-
ince), and Kirotshe, Masisi, and Rutshuru (North Kivu),
as well as Katana and Walungu (South Kivu) during the
1980s and 1990s. These initiatives were recognized as
successful models [64, 70—72] and remain historical ref-
erences in the region. They underscore the critical role of
strong leadership and the committed dedication of man-
agers in ensuring high-performing HZs.

Study strengths and limitations

This study has some limitations that should be consid-
ered when interpreting the results. Although the study
covers three provinces significantly affected by crises,
the findings may not be generalizable to other DRC prov-
inces or similar contexts, as socio-political and health
conditions may vary.

In addition, the cross-sectional design limits the ability
to establish causal relationships between CMOs’ profiles
and HZ performance. Longitudinal studies will be neces-
sary to complement our observations and strengthen the
evidence base.

While this study provides valuable insights into health
zone performance and functionality, the indicators used
to calculate these scores require contextual interpre-
tation. For instance, the hospital bed occupancy rate
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does not account for variations in hospital capacity, and
referral rates are often influenced by accessibility and
local health-seeking behaviors. Supervision visits were
measured by frequency but not by quality or impact,
and annual operational plans were considered without
assessing their implementation. Future research should
incorporate complementary assessments to refine the
interpretation and applicability of these indicators.

We also acknowledge the potential influence of inter-
viewer positionality on the data collected during inter-
views. While the interviewers were researchers with
prior knowledge of the health system in the study region,
they were not directly involved in the management of the
HZs. This minimized hierarchical bias but may still have
shaped respondents’ openness. To mitigate this, inter-
views were conducted in a neutral and professional man-
ner, and informed consent was obtained to foster trust
and transparency.

Despite these limitations, this study provides valu-
able insights for informing human resource management
policies and practices in health. With appropriate adjust-
ments and further research, these findings would support
efforts to strengthen health systems in crisis-affected
contexts.

Conclusion

This study reveals that individual HZs managers charac-
teristics, such as training in management of PHC, sub-
stantial professional experience, and stability in their
position, are critical for better HZ performance in crisis
contexts. Well-trained, experienced, and stable CMOs
are significantly associated with better capacities of
response to health challenges in their HZs. In addition,
international and faith-based partnerships have a positive
association with health outcomes by providing resources
and supporting HZ management. The findings also high-
light governance challenges in human resource manage-
ment. Frequent and uncoordinated rotations of health
decision-makers, often driven by political pressures, neg-
atively affect health system performance.

To improve HZ performance in crisis-affected areas,
stakeholders should prioritize stability and expertise
among health managers, while foster effective and trans-
parent coordination with external partners. Investing
in targeted managerial training and addressing politi-
cal and administrative constraints can further improve
HZ functionality and contribute to overall health system
strengthening in crisis contexts.

Appendix
See Tables 5, 6, 7, 8



Bigirinama et al. Human Resources for Health

Table 5 Profiles of CMOs and HZs

(2025) 23:16

Page 11 of 19

Variables Numbers (Proportion); Mean + SD or Median (min; max)
North Kivu (n=34) South Kivu (n=34) Maniema (n=18)

Sex

Female 2(59) 129 2(11.0)

Male 32(94.1) 33(97.1) 16 (88.9)
Age

<40 years 7 (20.6) 8(23.5) 6(33.3)

40-49 years 22 (64.7) 19 (55.9) 8(44.4)

> =50 years 5(14.7) 7(20.6) 4(222)
CMO's highest academic degree

General practitioner 21(61.8) 25(73.5) 18 (100)

MPH 13(38.2) 9(26.5) 0(0)
Training in management of PHC

No 14 (41.2) 11(324) 8 (44.4)

Yes 20(58.8) 23(67.7) 10 (55.6)
Years of experience in management of PHC

<5 years 12 (364) 9(26.5) 13(72.2)

> =5 years 21(63.6) 25(73.5) 5(27.8)
Length of service in the HZ

<2 years 6(17.7) 9 (26.5) 6(33.3)

> =2 years 28(824) 25(73.5) 12 (66.7)
Family residence

Within the HZ 13(38.2) 6(17.7) 18 (100)

Outside HZ 21(61.8) 28 (82.4) 0(0)
Presence of at least one local faith-based partner

No 25(73.5) 16 (47.1) 12 (66.7)

Yes 9(26.5) 18 (52.9) 6(33.3)
Presence of at least one international partner

No 0(0) 14 (41.2) 0(0)

Yes 34 (100) 20(58.8) 18 (100)
At least one active armed conflict between 2017 and 2022

No 6(17.7) 25(73.5) 14 (77.8)

Yes 28(82.4) 9 (26.5) 4(22.2)
Administrative status

Rural HZ 29 (85.3) 32(94.) 16 (88.9)

Urban HZ 5(14.7) 2(59 2(11.1)
Geographical accessibility

No 20 (58.8) 17 (50) 8 (44.4)

Yes 14 (41.2) 17 (50) 10 (55.6)
At least one Ebola or Cholera epidemic between 2017 and 2022

No 2(59) 10 (29.4) 14(77.8)

Yes 32(94.1) 24.(70.6) 4(22.2)
Stability in the HZ management between 2017 and 2022

Stable (1-2 CMQO in 6 years) 34(100) 24 (70.6) 5(27.8)

Middle (3 CMO in 6 years) 0(0) 6(17.7) 6(333)

Unstable (>=4 CMO in 6 years) 0(0) 4(11.8) 7(38.9)
Number of permutations of CMOs in the HZ 1(1;2) 2(1;4) 3(2;5)
(2017-2022)
HZ functionality score 718£216 79+18.1 514+34.1
HZ performance score 7261438 70£13.2 576103

SD Standard deviation
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Table 6 Factors associated with functionality and performance in North Kivu

FUNCTIONNALITY B aj (Cl 95%)

Model 1 (n=34)

Model 2 (n=34)

Age

<40 years 0 NI

40-49 years -10(=309;11.3)

> =50 years —85(—303;134)
Training in management of PHC

No NI 0

Yes —98(—254;58)
Years of experience in management of PHC

<5 years 0 0

> =5 years 6.4 (—114;24.3) 36 (—128;20)
Length of service in the HZ

<2 years 0 0

> =2 years 17 (0.6;33.2) 20.2 (1.6; 38.8)
Family residence

Within the HZ NI 0

Outside HZ —7(=249;11)
Presence of at least one local faith-based partner

No 0 NI

Yes 20.5(34;376)
At least one active armed conflict between 2017 and 2022

No 0 0

Yes 179(=1.2,36.9) 2.2 (= 155;20)
Administrative status

Rural HZ 0 0

Urban HZ 173 (= 13;47.5) 2(—283;323)
Geographical accessibility

No 0 NI

Yes 29 (- 14.7;20.5)
Number of permutations of CMOs (2017-22) 19(=7411.1) 31(=7;133)

PERFORMANCE B aj (Cl 95%)

Model 1 (n=34)

Model 2 (n=34)

Age
<40 years 0 NI
40-49 years 53(=126;232)
> =50 years 44 (-14.2;229)
Training in management of PHC
No NI 0
Yes —-12(=134,11)
Year of experience in management of PHC
<5 years 0 0
> =5 years -15(=16.7;137) 1.5(=11.2,143)
Length of service in the HZ
<2 years 0 0
> =2 years 36(=10.2;17.5) 44(=10.1;19
Family residence
Within the HZ NI 0
Outside HZ —4(-18;10)
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Table 6 (continued)

Page 13 of 19

PERFORMANCE B aj (Cl 95%)

Model 1 (n=34)

Model 2 (n=34)

Presence of at least one local faith-based partner
No
Yes
At least one active armed conflict between 2017 and 2022
No
Yes
Administrative status
Rural HZ
Urban HZ
Geographical accessibility
No
Yes
Number of permutations of CMOs (2017-2022)

0
13.3(=1.2;27.8)

9.1(=7.1;252)

0
129 (- 12.8;38.6)

0
—53(=203;9.7)
-27(=106;5.1)

NI

0

3.1(=108;16.9)

0
097 (= 22.7;247)

NI

-2(=99;6)

8 aj Adjusted B coefficient, N/ Not Included in this model
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Table 7 Factors associated with functionality and performance in South Kivu
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FUNCTIONALITY B aj (Cl 95%)

Model 1 (n=34)

Model 2 (n=34)

Model 3 (n=34)

Age

<40 years 0 NI

40-49 years —-09(-196;17.9)

> =50 years 26(=173;225)
Training in management of PHC

No 0 0

Yes —53(=225;11.9) 4.4(-10.1; 18.8)
Years of experience in management of PHC

<5 years NI 0

> =5years 47(-11;204)
Length of service in the HZ

<2 years 0 NI

> =2 years 20.2 (4.6; 35.7)
Family residence

Within the HZ 0 0

Outside HZ —1(=222;202) 8.3 (-10.2;26.7)
Presence of at least one local faith-based partner

No NI NI

Yes
Presence of at least one international partner

No NI 0

Yes 20(6.7;33.3)
At least one active armed conflict between 2017 and 2022

No 0 NI

Yes 0.8 (- 18.2;19.8)
Administrative status

No 0 0

Yes 2.7(=259;31.3) 2.7 (-247;302)
Geographical accessibility

No NI 0

Yes 1.5(=11.9;14.9)
Number of permutations of CMOs (2017-22) NI —-62(=14,16)

NI

0
52(-8.2;185)

0
4.4(-10.2; 18.9)

NI

0

6.9 (-9.9;23.7)

0
11.6 (= 1.1;24.2)

0
16.9 (4.1;29.7)

NI

0

75(=17.7;327)

NI
—8(—15.5;-0.5)

PERFORMANCE B aj (Cl 95%)

Model 1 (n=34)

Model 2 (n=34)

Model 3 (n=34)

Age
<40 years
40-49 years
> =50 years
Training in management of PHC
No
Yes
Years of experience in management of PHC
<5 years
> =5 years
Length of service in the HZ
<2 years
> =2 years

0
-48(-193;9.7)
—09(-163;145)

0
-58(=19.1;7.5)

NI

0
53(-68;17.3)

NI

0
-0.8(=124;109)

-32(=159;95)

NI

NI

0
0.1(=11.2,11.5)
0
-39(-163;85)
NI
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PERFORMANCE B aj (Cl 95%)

Model 1 (n=34)

Model 2 (n=34)

Model 3 (n=34)

Family residence
Within the HZ
Outside HZ
Presence of at least one local faith-based partner
No
Yes
Presence of at least one international partner
No
Yes

0
- 104 (-268;6)

NI

NI

At least one active armed conflict between 2017 and 2022

No
Yes
Administrative status
Rural HZ
Urban HZ
Geographical accessibility
No
Yes
Number of permutations of CMOs (2017-2022)

0
—06(=153;14.1)

0
2.2 (= 20;24.3)

NI

NI

0
—55(-204;94)
NI

0

104 (- 04;21.2)
NI

0

3.8 (- 184;26)

0
—-23(-132;86)

- 19(-82;44)

0
-51(=194;9.2)
0
49(-59;157)
0
8.6(=23;194)
NI

0
4.2(=17.2;25.7)
NI
-30(-9434)

5 aj Adjusted B coefficient; NI Not Included in this model
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Table 8 Factors associated with functionality and performance in Maniema

FUNCTIONALITY B aj (Cl 95%)

Model 1 (n=33)

Model 2 (n=33)

Age
<40 years 0 NI
40-49 years —85(-536;36.5)
> =50 years — 475 (- 104.5;9.5)
Training in management of PHC
No 0 0
Yes 18.3 (—26.8;63.4) 10.7 (- 26.9; 48.3)

Years of experience in management of PHC
<5 years
> =5 years
Length of service in the HZ
<2 years
> =2 years
Presence of at least one local faith-based partner
No
Yes
At least one active armed conflict between 2017 and 2022
No
Yes
Administrative status
Rural HZ
Urban HZ
Geographical accessibility
No
Yes
Number of permutations of CMOs (2017-22)

NI

0

- 140 (-583;302)

0
289(-16.1;73.8)

NI

NI

0
—3.8(-426;35.1)
NI

0
—7.8(=552;39.6)

NI

0

263 (=176;702)

0
15.1(=31.2;61.5)

0
— 6.4 (- 683;55.6)

NI

169 (- 3.6;37.4)

PERFORMANCE B aj (Cl 95%)

Model 1 (n=33)

Model 2 (n=33)

Age

<40 years 0 NI

40-49 years 36(=10.2;17.5)

> =50 years 12.3(=5.2;299)
Training in management of PHC

No 0 0

Yes 39(=10;17.8) 4.7 (= 54;14.8)
Years of experience in management of PHC

<5 years NI 0

> =5 years 248(-103;15.2)
Length of service in the HZ

<2 years 0 NI

> =2 years 5.7(=79;19.3)
Presence of at least one local faith-based partner

No 0 0

Yes —-94(-232,44) -81(=19937)
At least one active armed conflict between 2017 and 2022

No NI 0

Yes

-72(=197;53)
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Table 8 (continued)
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PERFORMANCE B aj (Cl 95%)

Model 1 (n=33) Model 2 (n=33)

Administrative status
Rural HZ
Urban HZ
Geographical accessibility
No
Yes
Number of permutations of CMOs (2017-2022)

NI 0
33(=133;20
0 NI
-0.1(=121;11.8)
NI -50(=105;0.5)

5 aj Adjusted B coefficient, N/ Not Included in this model

Abbreviations
CMO (Health Zone's) Chief Medical Officer

DRC Democratic Republic of Congo

GRH General Referral Hospital

HZ Health Zone

PHC Primary Health Care

PHD Provincial Health Division

PHD-CO  Provincial Health Division’s Chief Officer
MoH Ministry of Health

WHO World Health Organization

Acknowledgements

We thank all the participants who took part in this study and made it possible.
We also acknowledge the support of the research staff of the Ecole Regionale
de Santé Publique of the Université Catholique de Bukavu, and the Maniema,
North Kivu and South Kivu PHDs who facilitated data collection.

Author contributions

RB. and G.B. conceived the study design and data collection tools. AMw. sup-
ported design of methods. R.B. led the data collection and analysis. JC.L. and
C.C. assisted in data analysis. G.B. and D.P. have provided substantial insight

for data results interpretations. R.B., with G.B. and JC.L. assured manuscript
preparation. PM. and A.Mu. provided critical feedback. All authors read and
approved the final manuscript.

Funding
This research did not benefit from any funding.

Availability of data and materials

All quantitative data generated and analyzed during the current study are
available on request from the corresponding author. However, qualitative data
are not publicly available due to confidentiality restrictions.

Declarations

Ethics approval and consent to participate

The protocol for this study was approved by the Ethics Committee of the “Uni-
versité Catholique de Bukavu”under authorization N° UCB/CIES/NC/033/2021.
Informed consent was obtained from each participant before any interview.
Data were collected and analyzed confidentially. All stages of the study were
conducted in compliance with the ethical principles of the Declaration of
Helsinki, ensuring informed consent, protection of participants, and research
integrity.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

"Ecole Régionale de Santé Publique, Université Catholique de Bukavu, Avenue
Michombero N° 02, Bukavu, Democratic Republic of Congo. 2School of Medi-
cine, Université Catholique de Bukavu, Bukavu, Democratic Republic of Congo.
*Ecole de Santé Publique, University of Lubumbashi, Lubumbashi, Democratic
Republic of Congo. 4School of Medicine, Université de Kaziba, Bukavu, Demo-
cratic Republic of Congo. *Département des Sciences de la Santé Publique,
School of Medicine, Université de Liege, Liege, Belgium. 5Centre de Recherche
en Sciences Naturelles, Lwiro, Democratic Republic of Congo.

Received: 24 August 2024 Accepted: 20 February 2025
Published online: 11 March 2025

References

1. Bendavid E, Boerma T, Akseer N, Langer A, Malembaka EB, Okiro EA, et al.
The effects of armed conflict on the health of women and children.
Lancet. 2021;397(10273):522-32.

2. Altare C, Malembaka EB, Tosha M, Hook C, Ba H, Bikoro SM, et al. Health
services for women, children and adolescents in conflict affected set-
tings: experience from North and South Kivu, Democratic Republic of
Congo. Confl Heal. 2020;14(1):31.

3. Altare C, Castelgrande V, Tosha M, Malembaka EB, Spiegel P. From insecu-
rity to health service delivery: pathways and system response strategies
in the Eastern Democratic Republic of the Congo. Glob Health Sci Pract.
2021,9(4):915-27.

4. Okoroafor SC, Christmals CD. Optimizing the roles of health workers to
improve access to health services in Africa: an implementation frame-
work for task shifting and sharing for policy and practice. BMC Health
Serv Res. 2023;23(1):843.

5. YeJ Leep C, Robin N, Newman S. Perception of workforce skills needed
among public health professionals in local health departments: staff
versus top executives. J Public Health Manag Pract. 2015;21:5151-8.

6. Witter S, Falisse JB, Bertone MP, Alonso-Garbayo A, Martins JS, Salehi
AS, et al. State-building and human resources for health in fragile and
conflict-affected states: exploring the linkages. Hum Resour Health.
2015;13(1):33.

7. World Health Organisation. Everybody’s business, Strengthening health
system to improve health outcomes, WHO's framework for action. 2007;

8. World Health Organisation. Health Systems Governance [Internet]. [cited
2024 Jun 29]. Available from: https://www.who.int/health-topics/health-
systems-governance

9. Makali SL, Karemere H, Banywesize R, Eboma CM, Mwene-Batu P, Lem-
bebu C, et al. Adaptive mechanisms of health zones to chronic traumatic
events in eastern DRC: a multiple case study. Int J Health Policy Manag.
2023. https://doi.org/10.3417/ijhpm.2023.8001.


https://www.who.int/health-topics/health-systems-governance
https://www.who.int/health-topics/health-systems-governance
https://doi.org/10.3417/ijhpm.2023.8001

Bigirinama et al. Human Resources for Health

20.

21.

22.

23.

24.

25.

26.

(2025) 23:16

Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al.
High-quality health systems in the sustainable development goals era:
time for a revolution. Lancet Glob Health. 2018;6(11):e1196-252.

. Karemere H, Muhune N, Bigirimana R, Makali S. Vulnerability of the katana

health zone in the Democratic Republic of the Congo: a resilience strat-
egy to malaria treatment in healthcare facilities from 2014 to 2018. Act
Scie Medic. 2022;1:46-56.

Ministere de la Santé Publique de la République Démocratique du
Congo. Recueil des normes de création, d'organisation et de fonctionne-
ment des structures de la zone de santé en République Démocratique
du Congo [Internet]. 2012. Available from: https://bv-assk.org/wp-conte
nt/uploads/2024/03/Recueil-des-normes-de-creation-dorganisation-de-
fonctionnement-des-structures-de-la-ZS-en-RDC-MSP-2019.pdf

Warren N, Hodgson M, Craig T, Dyrenforth S, Perlin J, Murphy F.
Employee working conditions and healthcare system performance:

the veterans health administration experience. J Occup Environ Med.
2007;49(4):417-29.

Mosadeghrad AM. Factors influencing healthcare service quality. Int J
Health Policy Manag. 2014;3(2):77.

Ridgely MS, Ahluwalia SC, Tom A, Vaiana ME, Motala A, Silverman M, et al.
What are the determinants of health system performance? Findings from
the literature and a technical expert panel. Joint Commis J Quality Patient
Saf. 2020;46(2):87-98.

Hauck K, Rice N, Smith P. The influence of health care organisations on
health system performance. J Health Serv Res Policy. 2003;8(2):68-74.

. Himawan NS, Wening N. On health care sectore, what external envi-

ronment that important?: A review literature. Indian J Forensic Med
Toxicol. 2021;15(4):2036-42.

. Kok MC, Kane SS, Tulloch O, Ormel H, Theobald S, Dieleman M, et al.

How does context influence performance of community health work-
ers in low- and middle-income countries? Evidence from the literature.
Health Res Policy Sys. 2015;13(1):13.

. Mohammadpour M, Zarifinezhad E, Ghanbarzadegan A, Naderimanesh

K, Shaarbafchizadeh N, Bastani P. Main factors affecting the readiness
and responsiveness of healthcare systems during epidemic crises: a
scoping review on cases of SARS, MERS, and COVID-19. Iran J Med Sci.
2021,46(2):81.

USAID. US. Agency for International Development. 2024 [cited 2024
Jun 24]. Democratic Republic of the Congo | Humanitarian Assistance.
Available from: https://www.usaid.gov/humanitarian-assistance/
democratic-republic-of-the-congo

Ministere de la Santé Publique, Secrétariat Général, Kinshasa. Stratégie
de Renforcement du Systéme de Santé [Internet]. Ministere de la Santé
Publique de la République Démocratique du Congo; 2006 [cited 2023
Jan 13]. Available from: http://planificationfamiliale-rdc.net/docs/2_
StrategieDeRenforcementDuSystemeDeSante_SRSS_Juin2006.pdf
Ministere de la Santé Publique de la République Démocratique du
Congo. Plan National de Développement Sanitaire recadré pour la
période 2019-2022 : Vers la couverture sanitaire universelle [Internet].
2018. Available from: https://www.globalfinancingfacility.org/sites/gff_
new/files/documents/DRC_Investment_Case_FR.pdf

USAID, Ministere de la Santé Publique de la République Démocratique
du Congo. The Local Health System Sustainability Project (LHSS) under
the USAID Integrated Health Systems IDIQ : Rapport de I'Analyse du
Financement de la Sante en RDC. 2023 Apr; Available from: https://
www.lhssproject.org/sites/default/files/resource/2023-12/LHSS%
20DRC_%20Rapport%20de%201%27analyse%20du%?20financement%
20de%201a%20sant%C3%A9%20en%20RDC_%20FR_508C.pdf

OCHA. Democratic Republic of the Congo: North Kivu - Overview of
the humanitarian situation (January 2024) | OCHA [Internet]. [cited
2024 Jun 3]. Available from: https://www.unocha.org/publications/
report/democratic-republic-congo/democratic-republic-congo-north-
kivu-overview-humanitarian-situation-january-2024

RD Congo : Situation humanitaire dans la province du Sud-Kivu (18 jan-
vier 2024) - Democratic Republic of the Congo | ReliefWeb [Internet].
2024 [cited 2024 Jul 25]. Available from: https://reliefweb.int/report/
democratic-republic-congo/rd-congo-situation-humanitaire-dans-la-
province-du-sud-kivu-18-janvier-2024

République Démocratique du Congo : Sud-Kivu et Maniema : Personnes
déplacées internes et retournées (mars 2024) | OCHA [Internet]. 2024

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

Page 18 of 19

[cited 2024 Jul 25]. Available from: https://www.unocha.org/publicatio
ns/report/democratic-republic-congo/republique-democratique-du-
congo-sud-kivu-et-maniema-personnes-deplacees-internes-et-retou
rnees-mars-2024

Stearns J. North Kivu: the background to conflict in North Kivu province
of eastern Congo. London: Rift Valley Institute; 2012. 46 p. (Usalama
Project).

Autesserre S. Dangerous tales: dominant narratives on the Congo and
their unintended consequences. Afr Aff. 2012;111(443):202-22.

Moran B. Fighting Ebola in conflict in the DR Congo. Lancet.
2018;392(10155):1295-6.

Wells CR, Pandey A, Mbah MLN, Galizere BA, Malvy D, Singer BH, et al. The
exacerbation of Ebola outbreaks by conflict in the Democratic Republic
of the Congo. Proc Natl Acad Sci. 2019;116(48):24366-72.

. Bompangue D, Giraudoux P, Piarroux M, Mutombo G, Shamavu R, Sudre

B, et al. Cholera epidemics, war and disasters around Goma and lake Kivu:
an eight-year survey. PLoS Negl Trop Dis. 2009;3(5):e436.

Schmid M, Tiezte K, Wiiest A, Lorke A, Mc Ginnis D, Halbwachs M. The
volcanic risk - How hazardous is the gas accumulation in Lake Kivu?
Arguments for a risk assesment in light of the Nyiragongo Volcano erup-
tion of 2002. Acta Vulcanologica. 2003;15(1-2):115-22. (Sample Copy.
2002;1000-7).

Pouclet A, Bram K. Nyiragongo and nyamuragira: a review of volcanic
activity in the Kivu rift, western branch of the East African rift system. Bull
Volcanol. 2021;83(2):10.

ATKINSON C. Congo Floods Serve as Reminder of Larger Problems. Coun-
terPunch [Internet]. 2023 [cited 2024 Jun 16]; Available from: https://
search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=
siteauthtype=crawler&jrnl=10862323&asa=N&AN=164233343&h=
JZRpzGWIXjmaW2CFR2xATFX5TrQtv)130ZWEHE461c8E4zRtUUHgLWR
viCb2B00zjcv3NgezBLY%2F9%2FidYkxgdDA%3D%3D&crl=c

Province du Maniema. Localization of the SDGs in Maniema Provincial
Report [Internet]. [cited 2024 Jun 16]. Available from: https.//www.local
2030.org/library/407/Localization-of-the-SDGs-in-Maniema-Provincial-
Report.pdf

Tshonda Omasombo J, editor. Maniema: espace et vies. Bruxelles: Le Crie
éditions; 2011. p. 304.

Buleli LN. Le Maniema, de la guerre de I'AFDL a la guerre du RCD. Poli-
tique africaine. 2001,84(4):59-74.

Action Contre la Faim (ACF). Enquéte Nutritionnelle Anthropométrique et
de mortalité selon la méthodologie SMART, zone de santé de Pangi prov-
ince du Maniema, République démocratique du Congo, 11 au 18 novem-
bre 2022 - Democratic Republic of the Congo | ReliefWeb [Internet]. 2022
[cited 2024 Jun 16]. Available from: https://reliefweb.int/report/democ
ratic-republic-congo/enquete-nutritionnelle-anthropometrique-et-de-
mortalite-selon-la-methodologie-smart-zone-de-sante-de-pangi-provi
nce-du-maniema-republique-democratique-du-congo-11-au-18-novem
bre-2022

Gruénais ME. Les qualités de l'offre de soins confessionnelle en Afrique
subsaharienne. Autrepart. 2004;29(1):29-46.

Olivier J, Tsimpo C, Gemignani R, Shojo M, Coulombe H, Dimmock F, et al.
Understanding the roles of faith-based health-care providers in Africa:
review of the evidence with a focus on magnitude, reach, cost, and
satisfaction. The Lancet. 2015;386(10005):1765-75.

. Bigirinama RN, Mothupi MC, Mwene-Batu PL, Kozuki N, Chiribagula CZ,

Chimanuka CM, et al. Prioritization of maternal and newborn health poli-
cies and their implementation in the eastern conflict affected areas of the
Democratic Republic of Congo: a political economy analysis. Health Res
Policy Syst. 2024,22(1):55.

Walsh KE, Razzaghi H, Hartley DM, Utidjian L, Alford S, Darwar RA, et al.
Testing the use of data drawn from the electronic health record to com-
pare quality. Pediatr Qual Saf. 2021,6(4):e432.

Benson HR. An introduction to benchmarking in healthcare. Radiol Man-
age. 1994;16(4):35-9.

Ministére de la Santé Publique de la République Démocratique du
Congo. Protocole sur I'application de la méthode benchmarking sur les
données triées de la plateforme (base des données DHIS2), Edition 2017
[Internet]. Ministére de la Santé Publique de la République Démocratique
du Congo; 2017. Available from: https://fr.scribd.com/document/67421
2584/2017-03-08-Protocole-sur-l-application-d-e-la-methode-d-analyse-
BENCHMARKING


https://bv-assk.org/wp-content/uploads/2024/03/Recueil-des-normes-de-creation-dorganisation-de-fonctionnement-des-structures-de-la-ZS-en-RDC-MSP-2019.pdf
https://bv-assk.org/wp-content/uploads/2024/03/Recueil-des-normes-de-creation-dorganisation-de-fonctionnement-des-structures-de-la-ZS-en-RDC-MSP-2019.pdf
https://bv-assk.org/wp-content/uploads/2024/03/Recueil-des-normes-de-creation-dorganisation-de-fonctionnement-des-structures-de-la-ZS-en-RDC-MSP-2019.pdf
https://www.usaid.gov/humanitarian-assistance/democratic-republic-of-the-congo
https://www.usaid.gov/humanitarian-assistance/democratic-republic-of-the-congo
http://planificationfamiliale-rdc.net/docs/2_StrategieDeRenforcementDuSystemeDeSante_SRSS_Juin2006.pdf
http://planificationfamiliale-rdc.net/docs/2_StrategieDeRenforcementDuSystemeDeSante_SRSS_Juin2006.pdf
https://www.globalfinancingfacility.org/sites/gff_new/files/documents/DRC_Investment_Case_FR.pdf
https://www.globalfinancingfacility.org/sites/gff_new/files/documents/DRC_Investment_Case_FR.pdf
https://www.lhssproject.org/sites/default/files/resource/2023-12/LHSS%20DRC_%20Rapport%20de%20l%27analyse%20du%20financement%20de%20la%20sant%C3%A9%20en%20RDC_%20FR_508C.pdf
https://www.lhssproject.org/sites/default/files/resource/2023-12/LHSS%20DRC_%20Rapport%20de%20l%27analyse%20du%20financement%20de%20la%20sant%C3%A9%20en%20RDC_%20FR_508C.pdf
https://www.lhssproject.org/sites/default/files/resource/2023-12/LHSS%20DRC_%20Rapport%20de%20l%27analyse%20du%20financement%20de%20la%20sant%C3%A9%20en%20RDC_%20FR_508C.pdf
https://www.lhssproject.org/sites/default/files/resource/2023-12/LHSS%20DRC_%20Rapport%20de%20l%27analyse%20du%20financement%20de%20la%20sant%C3%A9%20en%20RDC_%20FR_508C.pdf
https://www.unocha.org/publications/report/democratic-republic-congo/democratic-republic-congo-north-kivu-overview-humanitarian-situation-january-2024
https://www.unocha.org/publications/report/democratic-republic-congo/democratic-republic-congo-north-kivu-overview-humanitarian-situation-january-2024
https://www.unocha.org/publications/report/democratic-republic-congo/democratic-republic-congo-north-kivu-overview-humanitarian-situation-january-2024
https://reliefweb.int/report/democratic-republic-congo/rd-congo-situation-humanitaire-dans-la-province-du-sud-kivu-18-janvier-2024
https://reliefweb.int/report/democratic-republic-congo/rd-congo-situation-humanitaire-dans-la-province-du-sud-kivu-18-janvier-2024
https://reliefweb.int/report/democratic-republic-congo/rd-congo-situation-humanitaire-dans-la-province-du-sud-kivu-18-janvier-2024
https://www.unocha.org/publications/report/democratic-republic-congo/republique-democratique-du-congo-sud-kivu-et-maniema-personnes-deplacees-internes-et-retournees-mars-2024
https://www.unocha.org/publications/report/democratic-republic-congo/republique-democratique-du-congo-sud-kivu-et-maniema-personnes-deplacees-internes-et-retournees-mars-2024
https://www.unocha.org/publications/report/democratic-republic-congo/republique-democratique-du-congo-sud-kivu-et-maniema-personnes-deplacees-internes-et-retournees-mars-2024
https://www.unocha.org/publications/report/democratic-republic-congo/republique-democratique-du-congo-sud-kivu-et-maniema-personnes-deplacees-internes-et-retournees-mars-2024
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10862323&asa=N&AN=164233343&h=jZRpzGW9XjmaW2CFR2xA1FX5TrQtvJ13OZWEH6461c8E4zRtUUHgLWRviCb2B0ozjcv3NqezBL%2F9%2FidYkxgdDA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10862323&asa=N&AN=164233343&h=jZRpzGW9XjmaW2CFR2xA1FX5TrQtvJ13OZWEH6461c8E4zRtUUHgLWRviCb2B0ozjcv3NqezBL%2F9%2FidYkxgdDA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10862323&asa=N&AN=164233343&h=jZRpzGW9XjmaW2CFR2xA1FX5TrQtvJ13OZWEH6461c8E4zRtUUHgLWRviCb2B0ozjcv3NqezBL%2F9%2FidYkxgdDA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10862323&asa=N&AN=164233343&h=jZRpzGW9XjmaW2CFR2xA1FX5TrQtvJ13OZWEH6461c8E4zRtUUHgLWRviCb2B0ozjcv3NqezBL%2F9%2FidYkxgdDA%3D%3D&crl=c
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=10862323&asa=N&AN=164233343&h=jZRpzGW9XjmaW2CFR2xA1FX5TrQtvJ13OZWEH6461c8E4zRtUUHgLWRviCb2B0ozjcv3NqezBL%2F9%2FidYkxgdDA%3D%3D&crl=c
https://www.local2030.org/library/407/Localization-of-the-SDGs-in-Maniema-Provincial-Report.pdf
https://www.local2030.org/library/407/Localization-of-the-SDGs-in-Maniema-Provincial-Report.pdf
https://www.local2030.org/library/407/Localization-of-the-SDGs-in-Maniema-Provincial-Report.pdf
https://reliefweb.int/report/democratic-republic-congo/enquete-nutritionnelle-anthropometrique-et-de-mortalite-selon-la-methodologie-smart-zone-de-sante-de-pangi-province-du-maniema-republique-democratique-du-congo-11-au-18-novembre-2022
https://reliefweb.int/report/democratic-republic-congo/enquete-nutritionnelle-anthropometrique-et-de-mortalite-selon-la-methodologie-smart-zone-de-sante-de-pangi-province-du-maniema-republique-democratique-du-congo-11-au-18-novembre-2022
https://reliefweb.int/report/democratic-republic-congo/enquete-nutritionnelle-anthropometrique-et-de-mortalite-selon-la-methodologie-smart-zone-de-sante-de-pangi-province-du-maniema-republique-democratique-du-congo-11-au-18-novembre-2022
https://reliefweb.int/report/democratic-republic-congo/enquete-nutritionnelle-anthropometrique-et-de-mortalite-selon-la-methodologie-smart-zone-de-sante-de-pangi-province-du-maniema-republique-democratique-du-congo-11-au-18-novembre-2022
https://reliefweb.int/report/democratic-republic-congo/enquete-nutritionnelle-anthropometrique-et-de-mortalite-selon-la-methodologie-smart-zone-de-sante-de-pangi-province-du-maniema-republique-democratique-du-congo-11-au-18-novembre-2022
https://fr.scribd.com/document/674212584/2017-03-08-Protocole-sur-l-application-d-e-la-methode-d-analyse-BENCHMARKING
https://fr.scribd.com/document/674212584/2017-03-08-Protocole-sur-l-application-d-e-la-methode-d-analyse-BENCHMARKING
https://fr.scribd.com/document/674212584/2017-03-08-Protocole-sur-l-application-d-e-la-methode-d-analyse-BENCHMARKING

Bigirinama et al. Human Resources for Health (2025) 23:16

45.

46.
47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Sicotte C, Champagne F, Contandriopoulos AP, Barnsley J, Beland F,
Leggat SG, et al. A conceptual framework for the analysis of health care
organizations' performance. Health Serv Manage Res. 1998;11(1):24-41.
BraunV, Clarke V. Thematic analysis. In 2012. p. 57-71.

Association WM. World medical association declaration of Helsinki:
ethical principles for medical research involving human subjects. JAMA.
2013;310(20):2191-4.

Lega F, Prenestini A, Spurgeon P. Is management essential to improving
the performance and sustainability of health care systems and organiza-

tions? A systematic review and a roadmap for future studies. Value Health.

2013;16(1):S46-51.

Hudak RP, Brooke PP Jr, Finstuen K. Identifying management competen-
cies for health care executives: review of a series of Delphi studies. J
Health Adm Educ. 2000;18(2):213-43.

Mushagalusa CR, Mayeri DG, Kasongo B, Cikomola A, Makali SL,
Ngaboyeka A, et al. Profile of health care workers in a context of instabil-
ity: a cross-sectional study of four rural health zones in eastern DR Congo
(lessons learned). Hum Resour Health. 2023;21(1):32.

Namakula J, Witter S. Living through conflict and post-conflict: experi-
ences of health workers in northern Uganda and lessons for people-
centred health systems. Health Policy Plan. 2014;29(2):ii6-14.

Biesma RG, Brugha R, Harmer A, Walsh A, Spicer N, Walt G. The effects

of global health initiatives on country health systems: a review of the
evidence from HIV/AIDS control. Health Policy Plan. 2009;24(4):239-52.
Martini J, Paul E, Ireland M, Dujardin B. The evaluation of the Paris declara-
tion on aid effectiveness: what does it tell us? What results for the health
sector? Tropical Med Int Health. 2011;16(51):331.

Kieny MP, Evans DB, Schmets G, Kadandale S. Health-system resilience:
reflections on the Ebola crisis in western Africa. Bull World Health Organ.
2014;92(12):850. https://doi.org/10.2471/blt.14.149278

Dodd R, Hill PS. The aid effectiveness agenda: bringing discipline to
diversity in global health? Glob Health Gov. 2007;1(2):1-11.

Gilson L, Elloker S, Olckers P, Lehmann U. Advancing the application of
systems thinking in health: South African examples of a leadership of
sensemaking for primary health care. Health Res Policy Sys. 2014;12(1):30.
McCoy D, Chand S, Sridhar D. Global health funding: how much, where it
comes from and where it goes. Health Policy Plan. 2009;24(6):407-17.
Harman S. Global health governance. London: Routledge; 2012.

WHO, editor. Guide to health workforce development in post-conflict
environments. Orig.: Engl. Geneva; 2005. 96 p.

Kolie D, Delamou A, van de Pas R, Dioubate N, Bouedouno P, Bea-

vogui AH, et al.'Never let a crisis go to waste”: post-Ebola agenda-

setting for health system strengthening in Guinea. BMJ Glob Health.
2019;4(6):e001925.

Shiffman J. Generating political priority for maternal mortality reduction
in 5 developing countries. Am J Public Health. 2007;97(5):796-803.

Hung YW, Law MR, Cheng L, Abramowitz S, Alcayna-Stevens L, Lurton

G, et al. Impact of a free care policy on the utilisation of health services
during an Ebola outbreak in the Democratic Republic of Congo: an inter-
rupted time-series analysis. BMJ Glob Health. 2020;5(7):e002119.
Brautigam D. Aid dependence and governance, vol. 1. Stockholm:
Almaqvist & Wiksell; 2000.

De Brouwere V, Van Balen H. Hands-on training in health district manage-
ment. World Health Forum. 1996;17(3):271-3.

Shiff C. How far is the journey before malaria is knocked out of
Zimbabwe?(or Africa): a commentary. Malar J. 2019;18(1):1-4.

Bigirinama RN, Makali SL, Mothupi MC, Chiribagula CZ, St Louis P, Mwene-
Batu PL, et al. Ensuring leadership at the operational level of a health
system in protracted crisis context: a cross-sectional qualitative study
covering 8 health districts in Eastern Democratic Republic of Congo. BMC
Health Serv Res. 2023;23(1):1362.

Newbrander W, Waldman R, Shepherd-Banigan M. Rebuilding and
strengthening health systems and providing basic health services in
fragile states. Disasters. 2011;35(4):639-60.

Curry L, Taylor L, Chen PGC, Bradley E. Experiences of leadership in health
care in sub-Saharan Africa. Hum Resour Health. 2012;10(1):33.

Johnson O, Begg K, Kelly AH, Sevdalis N. Interventions to strengthen the
leadership capabilities of health professionals in Sub-Saharan Africa: a
scoping review. Health Policy Plan. 2021,36:117-33.

Page 19 of 19

70. Criel B, Van der Stuyft P, Van Lerberghe W. The Bwamanda hospital
insurance scheme: effective for whom? A study of its impact on hospital
utilization patterns1. Soc Sci Med. 1999;48(7):897-911.

71. Porignon D, Porignon D, Mugisho Soron'Gane E, Elongo Lokombe T,
Katulanya Isu D, Van Lerberghe W. How robust are district health systems?
Coping with crisis and disasters in Rutshuru, Democratic Republic of
Congo. Trop Med Int Health. 1998,;3(7):559-65.

72. Delacollette C, Van der Stuyft P Molima K. Using community health
workers for malaria control: experience in Zaire. Bull World Health Organ.
1996;74(4):423-30.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.2471/blt.14.149278

	Profile of Chief Medical Officers and performance of health zones in crisis contexts: a cross-sectional study in three provinces of the Eastern Democratic Republic of Congo
	Abstract 
	Context 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study region
	North Kivu
	South Kivu
	Maniema

	Study design and period
	Quantitative arm of the study
	Dependent variables
	Independent variables

	Qualitative arm of the study
	Data analysis
	Quantitative data analysis
	Qualitative data analysis

	Ethical considerations

	Results
	General characteristics
	Profile of CMOs
	Contextual characteristics
	Functionality and performance

	Factors associated with functionality and performance in the three provinces
	North Kivu
	South Kivu
	Maniema

	Opinions on HZs management dynamics and performance
	Theme 1: CMO profile
	Theme 2: selection criteria and appointment process for CMOs
	Theme 3: role and collaboration of different actors
	Theme 4: opinions on functionality and performance


	Discussion
	Challenges overview
	Manager’s profiles influence
	Context and partnership
	The case of Maniema province
	Practical implications
	Study strengths and limitations

	Conclusion
	Appendix
	Acknowledgements
	References


