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ABSTRACT
Background: Infection prevention and control (IPC) was a central component of the 
Democratic Republic of the Congo’s COVID-19 response in 2020, aiming to prevent infections 
and ensure safe health service provision.
Objectives: We aimed to assess the evolution of IPC capacity in 65 health facilities supported 
by Action Contre la Faim in three health zones in Kinshasa (Binza Meteo (BM), Binza Ozone 
(BO), and Gombe), investigate how triage and alert validation were implemented, and 
estimate how health service utilisation changed in these facilities (April–December 2020).
Methods: We used three datasets: IPC Scorecard data assessing health facilities’ IPC capacity 
at baseline, monthly and weekly triage data, and monthly routine data on eight health 
services. We examined factors associated with triage and isolation capacity with a mixed- 
effects negative binomial model and estimated changes in health service utilisation with 
a mixed-model with random intercept and long-term trend for each health facility. We 
reported incidence rate ratios (IRRs) for level change when the pandemic began, for trend 
change, and for lockdown and post-lockdown periods (Gombe). We estimated cumulative 
and monthly percent differences with expected consultations.
Results: IPC capacity reached an average score of 90% by the end of the programme. A one- 
point increase in the IPC score was associated with +6% and +5% increases in triage capacity 
in BO and Gombe, respectively, and with +21% and +10% increases in isolation capacity in 
the same zones. When the pandemic began, decreases were seen in outpatient consultations 
(IRR: 0.67, 95% confidence interval (CI) [0.48–0.95] BM&BO-combined; IRR: 0.29, 95%CI [0.16– 
0.53] Gombe), consultations for respiratory tract infections (IRR: 0.48, 95%CI [0.28–0.87] 
BM&BO-combined), malaria (IRR: 0.60, 95%CI [0.43–0.84] BM&BO-combined, IRR: 0.33, 95%CI 
[0.18–0.58] Gombe), and vaccinations (IRR: 0.27, 95%CI [0.10–0.71] Gombe). Maternal health 
services decreased in Gombe (ANC1: IRR: 0.42, 95%CI [0.21–0.85]).
Conclusions: The effectiveness of the triage and alert validation process was affected by the 
complexity of implementing a broad clinical definition in limited-resource settings with a pre- 
pandemic epidemiological profile characterised by infectious diseases with symptoms like 
COVID-19. Readily available testing capacity remains key for future pandemic response to 
improve the disease understanding and maintain health services.
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Introduction

The fast spreading of SARS-CoV-2 infections since 
the first notification in China in December 2019 
triggered extensive response activities worldwide, 
intending to contain infections and deaths and 
ensure the continuation of essential health services. 
Already fragile health systems in many African 
countries were expected to have limited resources 
to face this additional challenge, and predictions of 

both direct and indirect effects of COVID-19 were 
dire [1,2].

The Government of the Democratic Republic of 
the Congo (DRC), like many other countries, quickly 
developed a multisectoral strategic national plan to 
respond to the COVID-19 epidemic [3] with the 
support of technical and financial partners. The 
national response plan aimed to ensure an effective 
response in the city of Kinshasa and operational 
readiness in the provinces not yet affected. It 
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encompassed coordination, case management, 
laboratory and diagnostic capacity, infection preven
tion and control (IPC), risk communication and 
community engagement, logistics, psychosocial sup
port, and non-pharmaceutical measures, such as phy
sical distancing and mask-wearing [3]. Furthermore, 
a state of emergency was declared on 24 March 2020, 
for the entire country, leading to border closure, 
obligatory mask-wearing, hand washing, school clo
sure, and a ban on all gatherings.

The first imported case was confirmed on 
10 March 2020, in the capital, Kinshasa [4], the epi
demic’s epicentre in DRC since then. The most affected 
areas were the health zones of Gombe, Binza Meteo, 
Binza Ozone, Lemba, and Limité. A lockdown was 
imposed in the health zone of Gombe from 
6 April 2020 to 29 June 2020. Furthermore, several huma
nitarian actors supported the government’s response 
activities to enhance health providers’ capacity to prepare 
for and respond to the pandemic. Among them, Action 
contre la Faim (ACF) obtained emergency funding to 
strengthen IPC capacity in health facilities in the three 
most affected health zones (Gombe, Binza Meteo, and 
Binza Ozone) from March to December 2020.

In parallel to ensuring response capacity, previous 
outbreaks have shown that attention should be given to 
possible indirect effects of epidemics, such as diverting 
resources from routine services, reducing health service 
utilisation, and increasing mortality risk for causes unre
lated to the outbreak [5]. Analyses from low- and middle- 
income countries reported extensive service disruptions, 
with varying duration and magnitude across services, 
countries, and time [6,7]. Outpatient consultations, 
child vaccination, and consultations for infectious dis
eases were the most affected services in many countries. 
An analysis from DRC [8] reported little to no negative 
COVID-19 effects on overall consultations and maternal 
and child health services at the national level. However, 
when looking at Kinshasa, they did see a drop in out
patient consultations, antenatal care, vaccinations, and 
consultations for infectious diseases at the beginning of 
the pandemic. Another analysis encompassing only 
Kinshasa found that outpatient consultations and ser
vices for infectious and chronic diseases suffered substan
tial disruptions in 2020, especially in Gombe, while 
maternal and child health services were not largely 
affected [9]. While various factors influence the indivi
dual's decision to seek care in case of illness (e.g. perceived 
severity and risk, proximity, trust, education, residence, 
financial resources, and opportunity cost [10,11]), the 
COVID-19 pandemic may have shifted priorities and 
added layers of complexities (e.g. mobility restrictions). 
We aim to assess the evolution of the IPC capacity of 
ACF-supported facilities in Kinshasa and investigate how 
triage and alert validation were implemented at the   

beginning of the COVID-19 pandemic. Furthermore, we 
estimate how health service utilisation has changed dur
ing the first months of the COVID-19 pandemic in the 
same facilities.

Methods

Study setting

The study focused on Kinshasa, DRC’s capital city, 
which hosts 12 million people. The city is divided 
into 35 health zones and is served by 851 health 
centres and 121 hospitals [9], including private and 
public facilities. During the study period (March– 
December 2020), 13,885 COVID-19 cases were 
reported in Kinshasa, corresponding to 78% of all 
cases registered in the entire country over the same 
period [12]. During the first 3 months of the pan
demic, half of the national testing capacity was con
centrated in Kinshasa (i.e. five of the ten available 
Gene Xpert platforms were in the capital, and the 
remaining five were in other provinces).

ACF’s programme

The study covers three of Kinshasa’s most affected 
health zones: Gombe, Binza Meteo, and Binza Ozone, 
where ACF’s programme was implemented. ACF’s 
intervention aimed to reduce COVID-19 transmission 
among affected communities and in supported health 
facilities and to maintain essential health services. The 
intervention logic centred around IPC activities; 
strengthening the health providers’ capacity to prevent 
nosocomial infections would contribute to both redu
cing transmission and ensuring the safe provision of 
essential services. Implemented activities included 
training of health care workers on IPC and water sani
tation and hygiene (WASH) measures; provision of 
personal protective equipment (PPE); monitoring of 
stocks and supply; set-up of triage pathways and tem
porary isolation areas in health facilities; improving 
waste management, water supply, and hygiene prac
tices; and participating in coordination mechanisms.

Among the 83 health facilities existing in the three 
health zones, 65 level III and IV health facilities were 
supported by ACF following a baseline IPC capacity 
assessment (21 health facilities in Gombe, 22 in Binza 
Meteo, and 22 in Binza Ozone (Figure 1)).

Supported health facilities were selected in consul
tations with health authorities according to the fol
lowing inclusion criteria: number of monthly 
consultations, number of confirmed COVID-19 
cases, IPC scorecard <50%, number of beds, having 
an established building (i.e. those with temporary 
structures or on short-term rentals were excluded as 
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some interventions aimed at improving the infra
structure), and showing willingness and interest in 
the project. Three health facilities were excluded 
after being selected (one remained closed during the 
implementation phase, one belonged to another 
health zone where ACF did not intervene, and the 
third had to close due to financial difficulties). 
Therefore, three additional health facilities were 
included; however, they lack baseline data for IPC 
assessment. The project was implemented between 
1 April 2020 and 15 December 2020.

Data sources and study outcomes

IPC scorecard
The IPC scorecard was developed by the IPC 
Commission led by the DRC’s Ministry of Health 
(MoH) with the support of humanitarian actors, 
building upon the IPC scorecard used for Ebola 
(template available in Supplementary material sec
tion 1). The first version included 11 sections (triage 
and isolation, IPC organisation, hand hygiene, PPE, 
decontamination and sterilisation of medical equip
ment, decontamination of hospital linens, hospital 
environment, waste management, WASH infrastruc
ture, active case search in the health facility, and 
communication) for a total of 44 elements to be 
scored as 0 or 1. Certain elements (i.e. 

decontamination of hospital linens; sub-questions 
related to building, latrines, waste sorting, and 
destruction; and alerts) were subsequently recog
nised as not applicable to level III health facilities, 
nor could they be achieved in an emergency 
response, and were therefore removed. The final 
instrument included 26 elements across 10 sections. 
The scorecard was implemented monthly in all 65 
supported health facilities. The baseline assessment 
was conducted between 20 April 2020 and 
29 April 2020. Data were collected by the health 
zone IPC supervisor.

Triage activities
ACF collected weekly data on the implementation of 
IPC activities in the supported health facilities. These 
included the number of persons who went through 
triage, the number of persons who were isolated (i.e. 
the number of alerts), the number of alerts investi
gated by the investigation team, the number of alerts 
validated by the investigation team, and the number 
of alerts validated within 24 h.

Routine health services
We extracted monthly data on service delivery of 
eight essential services from the National Health 
Information System: the total number of monthly 
outpatient consultations; the number of consultations 

Figure 1. Map of Kinshasa with highlighted health zones where ACF’s intervention was implemented.
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for malaria, diarrhoea, and acute respiratory infec
tions (ARI); the first antenatal visit (ANC1), fourth 
antenatal visit (ANC4), and number of institutional 
deliveries; and the number of children under 12  
months of age vaccinated against measles. The pre- 
COVID period expands from 1 January 2019 to 
31 March 2020, and the COVID-19 period from 
1 April 2020 to 30 November 2020.

For months where the number of consultations is 
reported as 0, but there is a non-zero number of 
consultations for malaria, ARI, or diarrhoea, we 
replace the number of consultations as missing.

We include health facilities with a completeness of 
reporting of at least 75% for the indicator of interest 
and at least 50% of non-zero values. ARI and diar
rhoea were excluded from the analysis for Gombe 
because of high levels of missing data.

Analytical approach

Triage implementation and IPC scorecard
The implementation of triage activities was investi
gated via descriptive statistics and evolution over 
time. The IPC capacity of health facilities (overall 
score and by section) was assessed visually monthly. 
Factors associated with increased triage capacity were 
investigated with a mixed-effects model as follows:

where yij is the outcome of interest (number of indi
viduals triaged), αi is the random intercept (variable 
for each health facility i), week is the week number at 
time j, consultations is the number of outpatient 
consultations in week j in health facility i, vaccina
tions is the number of individuals vaccinated in week 
j in health facility i, ANC1 and ANC4 are the number 
of first and fourth antenatal consultations in week j in 
health facility i, deliveries is the number of deliveries 
in week j in health facility I, and IPC score is the 
overall IPC score in week j in health facility i. NB 
denotes a negative binomial model, and we allow for 
first-order autocorrelation. We carry out the analysis 
in each of the three health zones separately.
For isolation, we use the following model:

where triaged is the number of individuals triaged in 
week j in facility i.

Health service utilisation
We used a mixed model with random intercept and 
long-term trend varying for each health facility. 
COVID-19 effects are assumed to be the same for 
all health facilities within the same health zone but 
can vary across health zones. We use the following 
model:

where yij is the number of consultations at health 
facility i in month j; NB denotes negative binomial 
function; α0i is the facility-specific intercept; α1i is the 
facility-specific coefficient for long-term trend; month 
is the variable for month of study, centred at the 
beginning of the COVID-19 period; COVID period 
is a variable taking value 0 in the pre-COVID-19 per
iod (January 2019 to March 2020) and value of 1 in 
April 2020 onwards; COVID_month is the month 
since the beginning of COVID-19 period; seasoni is 
a dummy variable for 11 months of the year (exclud
ing January) and pneumoniai is a dummy variable for 
the period with pneumonia outbreak (December 2019 
to February 2020).

As sensitivity analysis, we considered different 
ways to include seasonality (taking out the seasoni 
terms or fitting cubic splines) and using a quasi- 
Poisson model instead of negative binomial. For the 
results of these analyses, please see Supplementary 
material.

For Gombe, because there had been a lockdown 
period from 6 April 2020 to 29 June 2020, we 
included an additional term for the lockdown and 
post-lockdown period. That is,

The pneumonia dummy variable was only included in 
the analysis of overall consultations and ARI. For 
vaccination, ANC1, ANC4, and deliveries, we used 
a model without seasonal dummy terms.

We report parameter estimates using the incidence 
rate ratio (IRR) and related 95% confidence intervals 
(CIs). For each outcome, we present the level change 
at the beginning of the COVID-19 period and the 
trend change for the COVID-19 period. For Gombe, 
results are disaggregated for the lockdown and the 
post-lockdown period.

We also calculate two measures of the differ
ence with expected values: (1) the cumulative dif
ference between the observed and expected 
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number of consultations (by type) over the study 
period and (2) the average monthly percent 
change in consultations for each month of the 
COVID period and at each facility within each 
health zone. See details in Supplementary material 
(section 2.1).

All analyses were conducted using R V.4.0.5, with 
the package mgcv [13].

Results

Description of the health facilities included in the 
study

Table S1 in supplementary material summarises 
the characteristics of the health facilities included 
in the baseline assessment and those finally 
included in ACF’s intervention. Most (78%) of 
the supported health facilities were private, 39% 
had functioning latrines, 55% had access to 
a water supply system, one-third had a waste 
triage system, and one-fifth had an IPC focal 
point.

Infection prevention and control

Figure 2 shows the evolution of key triage and alert 
investigation parameters over the study period. The 
number of triaged people increased in all health 
zones over time, reflecting the implementation of 
triage-related activities, such as setting up triage 
points and providing thermometers and triage 
forms. The number of isolated persons also 
increased, but the absolute numbers remained very 
low over the study period, leading to low propor
tions in all three zones. The proportion of investi
gated alerts varied by week but was relatively high in 
both Binza Meteo and Binza Ozone, where it started 
declining from October 2020. It remained around 
50% in Gombe. Total validated alerts and validated 
alerts within 24 h also varied substantially by week; 
absolute numbers were low (i.e. a few dozen per 
health zone), and the proportion was high and erra
tic in the three zones.

Figures 3 and 4 show the evolution of the total IPC 
score and by component over the programme period. 
The overall score improved over time, with all health 
zones reaching an average score higher than 90% by 
the end of the programme. Improvements by score
card component followed different dynamics, with 
gradual but steady increases in triage and isolation 
capacity, IPC organisation, health facility environ
ment, and active screening and case search. Other 
components, such as hand hygiene, PPE, medical 
waste management and wash infrastructure, experi
enced more abrupt improvements, likely due to the 

sudden availability of key equipment or the construc
tion of infrastructure.

Table 1 summarises the regression results and shows 
that the IPC score was positively associated with 
increased triage capacity in Binza Ozone and Gombe 
(6% and 5% increases in triage capacity, respectively, 
a one-point increase for each in the IPC score) but not 
in Binza Meteo. The IPC score was also positively 
associated with isolation capacity in the same zones 
(21% increase in Binza Ozone and 10% in Gombe).

Health care utilisation

Table S2 in supplementary material shows the num
ber of health facilities included in the analysis by 
indicator and health zone. Results of the interrupted 
time series analysis are presented in Table 2, and 
cumulative differences and monthly percent differ
ences are shown in Table 3. Sensitivity analysis is in 
section 3.3 of the Supplementary material.

Overall consultations showed a decrease at the 
beginning of the COVID-19 period in all zones: by 
33% in Binza Meteo and Binza Ozone combined 
(IRR: 0.67, 95%CI [0.48–0.95]) and by 71% in 
Gombe (IRR: 0.29, 95%CI [0.16–0.53]) at the begin
ning of the lockdown. Consultations increased again 
during the lockdown and continued to do so after the 
lockdown was lifted. No major increase can be seen 
after the lockdown in Gombe. These decreases corre
sponded to a total of 25,981 fewer consultations in 
Binza Meteo and Binza Ozone combined (a 48% 
average monthly decrease) and to 36,091 missed con
sultations in Gombe alone (60% average monthly 
decrease) (Figure 5).

Regarding consultations for infectious diseases, 
ARI consultations reported an immediate decrease 
by 52% in Binza Ozone and Binza Meteo combined 
(IRR: 0.48, 95% [0.28–0.87]). Some catching up was 
seen in Binza Meteo during the COVID-19 period 
(change in slope IRR: 1.33, 95%CI [1.08–1.64]). This 
decrease corresponded to 300 fewer consultations in 
the two zones combined and a 27% average monthly 
decrease (Figure 6). Diarrhoea consultations showed 
erratic patterns in the pre-COVID-19 period and 
were few on average. Immediate drops can be seen 
in both zones, but the results were not statistically 
significant. Malaria consultations showed a decrease 
in all zones: by 40% in Binza Meteo and Binza Ozone 
combined (IRR: 0.60, 95%CI [0.43–0.84]) and by 67% 
in Gombe (IRR: 0.33, 95%CI [0.18–0.58]) at the 
beginning of the lockdown. Little to no catching up 
was observed in trends. These reductions corre
sponded to 18,897 fewer consultations for Malaria 
in Binza Meteo and Binza Ozone combined and to 
22,032 fewer consultations in Gombe (the average 
monthly change was 55% and 63%, respectively) 
(Figure 7).
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Vaccination decreased in all zones, but results are 
statistically significant only in Gombe, where a 73% 
drop was recorded (IRR: 0.27, 95%CI [0.10–0.71]). 
An increase is seen in the post-lockdown period, but 
the results are not statistically significant (CIs are 
large as few health facilities met inclusion criteria). 
The average monthly difference in Gombe was esti
mated at −20%.

Maternal health services seem to have been little 
affected in Binza Meteo and Binza Ozone. While 
decreases were seen at the beginning of the COVID- 
19 period, results were not different from pre-COVID 
-19 trends for ANC1 and ANC4. The trend over time 
for ANC4 was positive, reflected in 259 more con
sultations for the two zones combined. On the con
trary, Gombe reported a 58% (IRR: 0.42, 95%CI 
[0.21–0.85]) and 59% drop (IRR: 0.41, 95%CI [0.17– 
1.00]) for ANC1 and ANC4, respectively, at the 
beginning of the COVID-19 period. Trends over 
time and post-lockdown showed some minor catch
ing up. Institutional deliveries seemed little affected 
in the three health zones.

Discussion

This study reports on the implementation of IPC 
interventions in health facilities in Kinshasa, DRC, 
during the first 9 months of the COVID-19 pan
demic. It also investigates how health services utilisa
tion changed over the same period.

The goal of IPC measures in health facilities is to 
prevent health care–associated infections, i.e. infec
tions that could occur while providing or receiving 
care in health facilities so that health services are 
provided safely for patients, health care providers, 
and visitors [14]. Given the high transmissibility of 

SARS-CoV-2 and the little understanding of the 
virus’ behaviour at the pandemic’s beginning, the 
MoH and partners quickly understood the impor
tance of increasing IPC measures in a city like 
Kinshasa. Previous experience during other epi
demics showed the limited preparedness of health 
facilities to respond to outbreaks in the DRC. For 
example, during the 2018–2020 Ebola in North Kivu 
and Ituri, a large proportion of the Ebola cases (20%) 
were nosocomial [15]. In the most recent large cho
lera outbreaks in Kinshasa, health facilities exhibited 
a low level of cholera preparedness despite previous 
experience [16]. IPC scores at baseline were low, 
likely due to limited financial and human capacity 
to implement IPC. Most of the health facilities that 
were supported in Kinshasa are private, tend to be 
small, and have high staff turnover. IPC is rarely 
a priority for private facilities, as they often lack the 
financial capacity to implement and sustain IPC mea
sures. Therefore, the support of an external partner 
and monthly supervision visits were necessary to 
increase IPC standards. Unfortunately, the time- 
bound support casts doubt on the sustainability of 
the measures. While infrastructural improvements 
that facilitated access to water and waste management 
could likely continue after the programme’s end, the 
procurement of PPE was more challenging. Locally 
manufactured solutions, such as alcohol-based hand 
rub, were introduced in other countries [17] and 
contributed to sustaining improved hand hygiene. 
Future efforts in this direction could increase 
response capacity in the DRC too.

IPC support entailed several components that 
faced different implementation challenges. This was 
reflected in the distinct evolution dynamics of the 
IPC score. Some components (hand hygiene, PPE 

Figure 3. Evolution of IPC score by health zone, from April to December 2020.
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availability, and communication) improved promptly 
as the setting up of hand washing stations and dis
tribution of PPE occurred quickly. Communication 
activities encompassed dialogues with community 
leaders to increase community support and improved 
information sharing, mainly by health workers at 
health facilities and community health workers. For 
other components, improvements took longer. For 
example, setting up and implementing triage and 

isolation needed 5–6 months to reach 50%. 
Similarly, medical waste management achieved satis
factory levels for the three zones only in September, 
likely because of procurement delays and construc
tion time. Active screening and contact tracing 
improved slowly between April and August and 
then plateaued in Binza Ozone and Gombe. In 
Binza Meteo, the score started decreasing after 
August. Informal reports of threats to health care 

Figure 4. Evolution over time of IPC scorecard subcomponents by health zone (from April to November 2020).
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workers after isolating patients and notifying alerts 
began at that time, which may have disrupted the 
implementation of isolation activities in Binza Meteo.

When looking at the continuum from triage 
through case management, triage capacity improved, 
reflecting the increasing number of people whose 
temperatures were taken at the facility entrance. Yet, 
isolation and investigation capacity did not improve 
at the same pace. Enforcing isolation was challenging 
due to the reluctance of patients to be isolated (as 
previously seen during Ebola outbreaks [18]) and to 
the limited isolation space available in health facil
ities. Facilities in these health zones often occupy 
small buildings, and securing the physical space to 
set up isolation areas in compliance with IPC guide
lines was not always feasible or easy.

The next bottleneck in the continuum was at the 
investigation step. In the first months of the pandemic 
(April to mid-September 2020), investigation teams 
were external to the health zone office. When a patient 
met the suspect case definition, the health facility noti
fied the health zone office, which in turn notified the 
surveillance team of the national surveillance commis
sion. The surveillance team was tasked to investigate the 
alert. Due to the limited number of investigation teams, 
insufficient transportation means, and the high number 
of alerts, the investigation teams could not promptly 
conduct each investigation; instead, patients had to 
wait, sometimes for hours. Some patients ended up 
leaving the health facility before the investigation team 
arrived, contributing to the low proportion of alerts that 
were investigated. From mid-September 2020, investi
gation responsibility was decentralised and transferred 
to the health zone office, which had to train health 
facility staff to conduct the investigation. While 
this second approach reduced waiting time, it also 
diminished the independence of the investigation 
team, as it was now composed of health facility workers 
who knew the patients and were subject to possible 
pressures. Fears to be confronted or defamed/labelled 
as a facility where it was more likely to be investigated 

for COVID-19 were reported and likely influenced the 
health care workers’ attitude towards the investigation. 
Furthermore, notifying an alert meant referring 
a patient, as COVID-19 cases were treated in specific 
facilities. This, in turn, meant a loss of income for the 
facility. Health care workers in private health facilities 
may feel more accountable to the owner/manager of the 
facility rather than to the government, as they do not 
receive public support, and their only income is service 
fees. Integrating private health facilities into the 
national system remains a priority for the DRC’s gov
ernment to ensure compliance with standards and the 
overall quality of health care [19].

The above challenges raise questions about oper
ationalising a generic clinical case definition in low- 
resource settings where existing capacity could not 
handle the number of suspected cases. Given how 
generic COVID-19 symptoms are, access to testing 
and a quick result turn-around to rule out COVID-19 
promptly would have been critical for effective vali
dation of alerts. Ensuring sufficient testing capacity 
remains one of the key components in future epi
demic responses [20,21].

Health service utilisation experienced fluctuations 
during the study period. All types of services we investi
gated (general consultations, consultations for infectious 
diseases and preventative services) experienced 
a decrease in Gombe, where the lockdown was imple
mented. Movement exemptions for patients, as imple
mented in other countries, were foreseen in Kinshasa, 
too. However, blockages and delays served as major 
deterrents, and many people likely preferred not to 
attempt the journey to the health facility. Results from 
Binza Meteo and Binza Ozone, where no lockdown was 
enforced, also point to decreases in utilisation of several 
services, but some are not statistically significant. This is 
likely due to a lack of power, as the number of health 
facilities included in the analysis is limited (especially for 
certain indicators for which data were missing). 
Preventative maternal and child health services were 
less affected in the health zones without lockdown. Our 

Table 1. Factors associated with increased IPC capacity in health facilities by health zone, Kinshasa, DRC.
Binza Ozone Binza Meteo Gombe

IRR  
[95% CI] p-value

IRR  
[95% CI] p-value

IRR  
[95% CI] p-value

Triagea

IPC score 1.06 
[1.03–1.10]

<0.001 1.00 
[0.97–1.02]

0.762 1.05 
[1.01–1.09]

0.023

week 1.03 
[1.01–1.05]

0.003 1.04 
[1.02–1.05]

<0.001 1.00 
[0.99–1.02]

0.705

Isolation
IPC score 1.21 

[1.13–1.30]
<0.001 1.02 

[0.95–1.08]
0.645 1.10 

[1.01–1.19]
0.021

week 1.05 
[1.01–1.09]

0.010 1.05 
[1.01–1.10]

0.025 1.00 
[0.97–1.03]

0.945

Number triaged 1.001 
[1.00–1.00]

<0.001 1.002 
[1.00–1.00]

<0.001 1.004 
[1.00–1.01]

<0.001

a)Adjusted by number of consultations, number of vaccinations, ANC1, ANC4, and deliveries. 
Bold values are statistically significant at 0.05 level. 
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Figure 6. Average monthly percent difference in consultations for respiratory tract infections, Kinshasa, by health zone, from 
January 2019 to November 2020. Dashed vertical lines represent the beginning of the COVID-19 period (1 April 2020).

Figure 5. Average monthly percent difference in expected and observed outpatient consultations in Kinshasa, by health zone, 
from January 2019 to November 2020. Dashed vertical lines represent the beginning of the COVID-19 period (1 April 2020); for 
Gombe health zone only, the second dashed line (1 July 2020) represents the end of the 3-month-long lockdown period.
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results are in line with the other study from Kinshasa [9] 
that covered a similar period and with results at the 
national level [6], other low- and middle-income coun
tries, and humanitarian contexts [7,22–24].

Several factors likely worked as a deterrent to 
seeking health care, including the fear of being 
infected, the triage and isolation process, the fear of 
being tested, the time needed for the investigation, 
and the risk of being transferred to COVID-19 facil
ities. This was likely particularly relevant for malaria 
and other respiratory infections with symptoms like 
COVID-19. Delays in obtaining test results also 
caused important disruptions to suspect cases’ lives, 
possibly reducing their willingness to be tested. Until 
May 2020, the only testing capacity for the entire 
country was in Kinshasa and included five PCR 
(Polymerase chain reaction) machines. Such limited 
capacity led to sample wastes, delays between sample 
collection and testing, and delays in sharing results. 
From August 2020, rapid diagnostic tests were intro
duced; however, availability remained low. The fear 
of ‘indefinite forced quarantine’ has been reported in 
other studies from Kinshasa and Goma [25]. As pre
vious experience from Ebola outbreaks showed, com
munication with communities to clarify possible 
misunderstandings and fears related to control mea
sures is essential to ensure patients understand mod
ifications to health services provision and continue 
seeking care [26].

The social and economic consequences of lockdown, 
border closure, and a lack of employment cannot be 
underestimated. About half of the households in 
Kinshasa reported unemployment or experiencing 
decreased labour income in June–July 2020 [27]. 
While this proportion declined over the study period 
(14% in December 2020), households were forced to 
adjust their priorities. Given the low level of public 
funding and the high reliance on user fees to finance 
health services in the DRC [28], an increase in foregone 
or delayed health care was to be expected. Introducing 
free health care during COVID-19, as previously done 
during the Ebola outbreak in Equateur in 2018 [29], 
could have helped sustain health care utilisation. Yet, it 
is difficult to predict how the same intervention (free 
care) could have influenced individual behaviour in 
a very different situation, both in terms of the virus 
(SARS-CoV-2 is nothing like the Ebola virus) and con
text (a global pandemic versus a localised epidemic). 
Certainly, the extent of the COVID-19 pandemic goes 
well beyond the Ebola outbreak that affected only three 
health areas in one province and was declared over 
within a few weeks.

This study has some limitations. First, data availability 
varied by indicator and affected the model fit. Deviations 
in the pre-COVID-19 period point to difficulties fitting 
the model and the fact that other factors (besides 
COVID-19) disrupted expected trends. However, as no 
systematic bias can be seen in the pre-COVID-19 period, 

Figure 7. Average monthly percent difference in consultations for malaria in Kinshasa, by health zone, from January 2019 to 
November 2020. Dashed vertical lines represent the beginning of COVID period (1 April 2020); for Gombe health zone only, 
the second dashed line (1 July 2020) represents the end of the 3-month-long lockdown period.
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and the changes at the beginning of the COVID-19 period 
are more remarkable, we consider the results reliable. 
Second, cumulative estimates of the changes in consulta
tions should be considered as indicative, pointing 
towards an approximated magnitude. As they are calcu
lated against the counterfactual, they are based only on 
the health facilities included in the analysis. They are 
likely an underestimation, as facilities that did not report 
or that closed completely were not included.

Conclusion

Despite numerous implementation challenges, IPC 
capacity improved in the supported health facilities 
during the programme. The effectiveness of the triage 
and alert validation process was affected by the com
plexity of implementing a broad clinical definition in 
a limited resource setting with a pre-pandemic epi
demiological profile characterised by infectious dis
eases with symptoms similar to COVID-19. 
Increasing IPC preparedness via training and prepo
sitioning of PPE and ensuring testing capacity remain 
essential for future epidemic and pandemic response 
to improve the understanding of the disease and 
maintain health services. The DRC has a unique 
capacity to respond to epidemics, and further discus
sion is needed to adapt response strategies to differ
ent pathogens.
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