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Abstract

Background Limited healthcare facility (HCF) resources and capacity to implement multi-stranded cholera inter-
ventions (water, sanitation, and hygiene (WASH), surveillance, case management, and community engagement) can
hinder the actualisation of the global strategic roadmap goals for cholera control, especially in settings made fragile
by armed conflicts, such as the north-east region of Nigeria. Therefore, we aimed to assess HCF resource availability
and capacity to implement these cholera interventions in Adamawa and Bauchi States in Nigeria as well as assess
their coordination in both states and Abuja where national coordination of cholera is based.

Methods We conducted a cross-sectional survey using a face-to-face structured questionnaire to collect data

on multi-stranded cholera interventions and their respective indicators in HCFs. We generated scores to describe
the resource availability of each cholera intervention and categorised them as follows: 0-50 (low), 51-70 (moderate),
71-90 (high), and over 90 (excellent). Further, we defined an HCF with a high capacity to implement a cholera inter-
vention as one with a score equal to or above the average intervention score.

Results One hundred and twenty HCFs (55 in Adamawa and 65 in Bauchi) were surveyed in March 2021, most

of which were primary healthcare centres (83%; 99/120). In both states, resource availability for WASH indicators had
high to excellent median scores; surveillance and community engagement indicators had low median scores. Median
resource availability scores for case management indicators ranged from low to moderate. Coordination of cholera
interventions in Adamawa State and Abuja was high but low in Bauchi State. Overall, HCF capacity to implement
multi-stranded cholera interventions was high, though higher in Adamawa State than in Bauchi State.

Conclusions The study found a marked variation in HCF resource availability and capacity within locations

and by cholera interventions and identified cholera interventions that should be prioritised for strengthening as sur-
veillance and laboratory, case management, and community engagement. The findings support adopting a differen-
tial approach to strengthening cholera interventions for better preparedness and response to cholera outbreaks.
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Background

Approximately 2.9 million cholera cases and 95,000
deaths occur annually in cholera-endemic countries [1],
with most cases reported in sub-Saharan Africa [2]. Gen-
erally, case fatality rates (CFRs) associated with cholera
from the African region are declining; however, some
countries, including Nigeria, have reported increas-
ing CFRs in recent years [3]. Most recently, amidst the
COVID-19 pandemic, Nigeria recorded an unprec-
edented cholera outbreak, with over 93,000 cases and
3000 deaths (CFR of 3.5%) across 33 of its 36 States and
the Federal Capital Territory between October 2020
and October 2021 [4]. The outbreak indicated the coun-
try’s increased vulnerability to cholera, especially in the
northern region, which accounted for 90% of recorded
cases [4].

Actualising the World Health Organization (WHO)
Global Task Force on Cholera Control (GTFCC) strate-
gic goals for cholera control—a 90% reduction in cholera
deaths and cholera elimination in half of the cholera-
endemic countries by 2030—relies on implementing six
multi-stranded cholera interventions [5]. These interven-
tions are (i) leadership and coordination, (ii) surveillance
and laboratory, (iii) case management/healthcare system,
(iv) oral cholera vaccine (OCV), (v) water sanitation and
hygiene (WASH), and (vi) community engagement. The
GTEFCC advocates for the assessment of resource avail-
ability of each cholera intervention in order to identify
gaps and inform appropriate planning and response in
cholera-endemic countries [6]. For example, assessing a
cholera-endemic country’s resource availability to imple-
ment surveillance and laboratory systems for cholera is
crucial to early warning systems enhancement and evalu-
ation of control efforts [7]. In 2018, the Nigeria Centre
for Disease Control (NCDC)-led multisectoral Cholera
Technical Working Group (TWG) reiterated the need for
local assessment of the country’s resource availability and
capacity to implement cholera multi-stranded interven-
tions. The north-east region of the country with many
known cholera hotspots (i.e. an area or a subpopulation
exhibiting recurrent cholera cases, year after year) was
considered a priority for such an assessment.

Nigeria is one of the four countries (others are Bang-
ladesh, Namibia and the Democratic Republic of the
Congo) to benefit from the GTFCC-led Cholera Support
Platform. This global initiative for cholera control will
require harnessing lessons learnt from previous cholera
responses and, importantly, utilising context-specific
evidence to revise the country’s National Strategic Plan
of Action on Cholera Control. Understanding the coun-
try’s capacity to implement multi-stranded cholera inter-
ventions, particularly in healthcare facilities (HCFs), is
critical to these endeavours [8]. However, our literature
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review and interactions with the NCDC-led cholera
TWG at both state and national levels indicate a paucity
of evidence on HCF resource availability to implement
the multi-stranded cholera interventions in Nigeria. A
study assessing the WHO African region’s readiness to
prevent, detect, respond, and recover from cholera out-
breaks found adequate preparation to prevent or control
outbreaks; however, only nine West African countries
(Benin, Burkina Faso, Cote d'Ivoire, Ghana, Mali, Niger,
Senegal and Sierra Leone) participated in the study [9],
excluding Nigeria with a substantial burden of the dis-
ease in the region [10]. Although the exact locations
were not disclosed, a qualitative study on 193 Nigerian
HCWSs’ perspectives on the preparedness of HCFs for
outbreaks of communicable diseases found that 98% of
them perceived their facilities as insufficiently equipped
to respond to disease outbreaks, with poor awareness
of essential preparedness components, such as training,
routine emergency drills, disease surveillance, and waste
management [11].

Thus, to fill the gap in evidence, we aimed to assess
HCF resource availability and capacity to implement
multi-stranded cholera interventions in two North-East-
ern states in Nigeria—Bauchi and Adamawa States— as
well as the coordination of cholera interventions in the
state and Abuja (where national coordination of cholera
control takes place).

Methods

Study design

We conducted a cross-sectional survey assessing HCF
resource availability and capacity to implement chol-
era interventions at the state level and coordination of
cholera interventions at the state and national levels in
Nigeria.

Study theoretical and analytical framework

Research on cholera has been predominantly epidemio-
logical and primarily confined to the medical field with
a reactive focus on outbreaks. Little information exists
on HCF capacity and resource availability for imple-
menting the multi-stranded cholera interventions and
their effectiveness [12]. Considering the role played by
disease surveillance systems, community engagements
for awareness raising, health systems resilience, leader-
ship, and coordination, among others, in cholera dynam-
ics, an interdisciplinary approach should be adopted
if the GTFCC strategic goal for 2030 is to be achieved.
Therefore, we adopted a systems thinking approach [13]
as a conceptual framework for this study, as it holds the
promise to transcend the conceptual challenges noted
above, in which studies on cholera are limited in their
scope (see Fig. 1). Moreover, a systems approach becomes
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Fig. 1 Systems'conceptual framework to understanding the cholera management resource availability and capacity

pertinent, given the need to place cholera multi-stranded
interventions within the broader sustainable develop-
ment discourse.

Study setting

Nigeria comprises 36 States and the Federal Capital Ter-
ritory (Abuja). Healthcare delivery in Nigeria is a concur-
rent responsibility of the three tiers of government and
the private sector [14], as depicted in Fig. 2.

This study was conducted in Adamawa and Bauchi
States in the North-East region of Nigeria. Adamawa
State has an estimated population of 4.7 million people
across 21 local government areas (LGAs), while Bauchi

State has about 7.5 million people across 20 LGAs [15].
Adamawa and Bauchi States were selected for this study
because of cholera endemicity [16] and high levels of
fragility with direct implications for increased cholera
transmission. In 2018, Bauchi State recorded the high-
est number of cholera cases at 9405 and 35 deaths while
Adamawa State recorded 2748 cholera cases and 41
deaths [16]. Furthermore, Bauchi State with 19,453 chol-
era cases (323 deaths) remained the Nigerian state with
the highest absolute number of cholera cases between
October 2020 and October 2021; however, Adamawa
State with 754 cholera cases (32 deaths) recorded sub-
stantially lower number of cholera cases during this

Structure of healthcare
delivery in Nigeria

'
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practitioners and
« hon—goyerr}ment
organisations]
> State government > Secondary Hospital,
occasionally State Specialist |4
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government (Federal Medical
Centre/Teaching Hospital)
[largest resources]

Fig. 2 Schematic representation of healthcare delivery in Nigeria
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outbreak [4]. The states are considered fragile due, in
part, to the high level of insurgency by Boko Haram and
similar terrorist groups in the region. Insurgency is often
characterised by severe development challenges includ-
ing the destruction of social amenities (e.g. water pipes
and health facilities) and displacement of people from
their communities and source of livelihood [17]. It is also
common for the government in this region, with support
from NGOs, to establish camps for internally-displaced
persons (IDP) in order to cater for their basic needs,
including healthcare. In addition, we assessed the coordi-
nation of cholera interventions in Adamawa and Bauchi
States as well as in Abuja (where the national coordina-
tion of cholera control is based).

Sample size estimation and sampling

There was no formal sample size calculation for this
study, considering pragmatic constraints dictated by the
study setting (e.g. staff safety, travel and time). There are
760 HCFs (345 in Adamawa and 415 in Bauchi) consid-
ered functional during data collection. Within the LGAs
considered safe by local partners, 120 HCFs were pur-
posefully sampled based on managers formally express-
ing willingness to participate. Further, we ensured to
select HCFs in contrasting settings (rural, peri-urban and
urban LGAs) to account for the differential risk of chol-
era incidents by setting [16]. An urban LGA was classi-
fied by each State Epidemiologist using the criteria in an
existing classification system in Nigeria [18].

Data collection

Data collection was undertaken between 8 and 30 March
2021. Data on the coordination of cholera interventions
were collected at two levels: state (Adamawa and Bauchi)
and Abuja; HCF resource availability and capacity data
were collected in Adamawa and Bauchi only. We devel-
oped the questionnaire by adapting three existing tools
for assessing HCF service provision: the “WHO core
questions and indicators for monitoring WASH in HCFs”
[19], the “WHO guide for assessing cholera outbreak
response and improving preparedness” [20], and the
“WHO service availability and readiness assessment tool”
[21]. Before data collection, we trained seven research
assistants (including four LGA Disease Notification and
Surveillance Officers) per state. Training included study-
specific objectives and methodology, ethics and ethical
considerations, the protocol for an Open Data Kit (ODK)
Application [22] on password-protected mobile devices,
and infection prevention and control (IPC).

The study questionnaire was arranged into three sec-
tions: “characteristics of HCF’, “assessment of cholera
interventions’, and “assessment of cholera prevention and
control coordination” (see the study questionnaire details
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in Additional file 1). The trained data collectors in each
study area contacted the administrator or manager of a
HCF to explain the study objectives and obtained per-
mission for data collection. Following a HCF’s approval
to undertake data collection, a data collector met with
the facility manager to administer the questionnaire on
an agreed date and time. Here, the data collector asked
a question and read out the options for scoring. If data
collection was postponed, data collectors rescheduled
another visit to the HCF two times before continuing
to the next HCF. While the trained data collectors were
responsible for administering the first and second sec-
tions of the questionnaire to HCFs, the third section was
administered by one of the researchers (KE) to cholera
focal persons in the state and Abuja. The cholera TWG
focal persons in each location had at least seven years of
experience in cholera response.

Data management

Data were downloaded from ODK and imported into
Stata 16 (Stata Corp. LP, College Station, TX, USA) for
management.

Scoring of cholera interventions

Management of WASH, surveillance, and community
engagement data

The scoring systems for WASH, surveillance, and com-
munity engagement are summarised in Additional files
2, 3 and 4. In summary, binary responses were given a
score of ‘1’ if the questionnaire item was present (i.e. Yes)
and ‘0’ if absent (i.e. No). Categorical responses were
given an ordinal score, with a value of ‘2’ given the best
option, ‘1’ for the next best option, and 0 if absent or the
worst option (e.g. for ‘location of main water source’ was
scored as follows: 2’ if the option is ‘on premises; ‘1’ if ‘up
to 500 m; and ‘0’ if ‘500 m or further’). A similar scoring
system was used to coordinate cholera interventions at
the state and national levels. Resource availability scores
for each cholera intervention’s indicators were generated
based on the highest value available (see an excerpt in
Table 1 and details in Additional files 2, 3 and 4).

Management of case management data

In managing the case management variables, we
acknowledged the duality and/or flexibility in the role of
healthcare workers (see an excerpt in Table 2 and details
in Additional file 3). In addition to their core duties,
we recognised the fact that a nurse may be involved in
fetching water within an HCF (a likely scenario in pri-
mary HCFs). Thus, a score of ‘1’ was given to multiple
professions under ‘essential staff’ for cholera case man-
agement. For clinical staff, for example, we awarded a
score of ‘1’ each for the presence of ‘medical doctor’
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Table 1 An excerpt of scores for WASH indicators
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Intervention Indicator Question

Scores for response options

Total possible score

WASH BWS® Main water source

Location of main water source

Water availability from the main water source
Interruption of main water source
Availability of container/reservoir to conserve

water for use
Sufficiency of water quantity for health facility

"

1":'Piped supply inside facility, ‘piped supply
outside health facility; ‘tube well borehole,

and ‘protected dug well’

“0":'No water source’ rainwater from the roof’

and ‘tank ruck water vendor’

.

“r

‘On premises’

:'Up to 500 m'
"

:'Yes'
~'No’
.
"
.
"
.
e

‘500 m or further’

NG
‘Yes'
Yes'
No'
‘Yes
No'

’

1

Total=7

A similar scoring system was used for the remaining WASH indicators as well as surveillance and community engagement indicators

2 BWS stands for basic water services

Table 2 An excerpt of scores for cholera case management and its respective indicators

Indicator Sub-indicator Question Scores for Total score
responses
Essential staff Clinical staff -Medical doctor “1"'Yes' ‘Medical doctor”: 1
-Nurse/nurse helper “0":'No’ ‘Pharmacist”: 1
-Medical ward helper ‘Nurse'or ‘medical ward helper’or CHW" 1
-Stretcher/carrier
-Pharmacist
-Community health worker (CHW)
IPC staff® -WatSan officer “1"'Yes' '1":"WatSan officer’ or ‘cleaner’or ‘laundry worker or 'sprayer’
-Cleaner “0":'No’ or'water carrier’ or ‘chlorinator/solution preparer’ or ‘watchman’
-Laundry worker or'hygiene educator’
-Sprayer "1":'Cook’ or ‘cook assistant’
-Water carrier
-Chlorinator/solution preparer
-Watchman
-Hygiene educator
-Cook
-Cook assistant
Administrative staff -CTC coordinator/supervisor “1"'Yes' "1":'CTC coordinator/supervisor for case management’
for case management® “0"'No’ or‘administrator for case management’

-Administrator for case manage-
ment

-Water, and sanitation supervisor
-Logistics officer

-Storekeeper

"1":'Logistics officer’ or 'store-keeper’

Total=7

Scoring for the remaining case management indicators and their respective sub-indicators, with binary responses (present vs absent), are outlined in Additional file 3

2 IPC stands for infection prevention and control
b CTC stands for cholera treatment centre

and ‘pharmacist’; however, a score of ‘1’ was awarded
for the presence of ‘nurse’ or ‘medical ward helper’ or
‘ : . )

‘community health extension worker. The absence of

any healthcare personnel was awarded a score of ‘0. For
questions without specific or quantifiable responses (e.g.
what is the quantity of medical supply ‘X’ in your health
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facility), we used ‘10 cholera patients’ as a benchmark.
The questions under each case management indicator
were then recoded to get the total scores.

Data analysis

Data analysis was conducted in three stages: (i) HCF level
analysis including facility profiling, (ii) case-specific analy-
sis to assess the scores for each intervention at the state
and Abuja or national level, and (iii) comparative analysis
to assess the differences in mean scores of the two states as
well as performance for coordination in Abuja. Descrip-
tive analyses and radar plots were performed using Stata.
This paper was written following the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) checklist for cross-sectional studies [23] (see
the completed checklist in Additional File 5).

Healthcare facility profiling

In describing the features of the HCFs surveyed, we
presented continuous variables using median and inter-
quartile range (IQR) as they were non-normally distrib-
uted; and categorical or binary variables were described
using frequency and percentages (%).

Calculating the composite scores for cholera interventions
and indicators

Using an approach previously used in Malawi [24], we
created composite variables by grouping questions into
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indicators and indicators into respective cholera inter-
ventions (Table 3). Details of the analytical steps, as well
as the composition of case management indicators and
sub-indicators, are presented in Additional file 6.

We plotted radar plots by calculating the average
score of each indicator by the ‘State’ variable (Data from
Adamawa and Bauchi was combined to provide a single
overall score); the closer an indicator score is to 100, the
better the indicator’s status, and vice-versa.

Determining resource availability for implementing cholera
interventions

The availability of resources for implementing cholera
interventions (first outcome variable) was derived by cal-
culating an average percentage score based on the per-
centage scores of indicators. The variable was described
using median and IQR, disaggregated by State. For ease
of interpretation, the median scores were categorised as
follows: low (0—50), moderate (51-70), high (70-90), and
excellent (>90). See additional details in Additional file 7.

Determining the adequacy of capacity for implementing
cholera interventions

The capacity to implement cholera interventions (sec-
ond outcome variable) was derived by recoding the
average score (continuous variable) for each interven-
tion indicator to binary: high (coded ‘1’) or low (coded
‘0’) capacity. Therefore, we defined high capacity as

Table 3 Categories of cholera interventions and their respective indicators

Intervention Indicator

Possible score Total score

WASH Basic water services
Basic sanitation services

Basic hygiene services

Basic healthcare waste management services
Basic environmental cleaning practices

Surveillance and laboratory Surveillance (epidemiology)
Laboratory

Case management Availability of essential staff

Availability of supplies for acute rehydration and ORS?
Availability of other medical commodities

IPC stewardship

Staff training
Community engagement
Coordination Surveillance and laboratory

Case management

WASH and oral cholera vaccination

Health systems
Leadership and coordination

Community engagement

Community engagement/risk communication

36

o

w 1O N A~ 0 =

71

w - — W
N w »

N O U1 O O — O

2 ORS stands for oral rehydration solution
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a score equal to or higher than the average indicator
score, and low capacity as a score lower than the aver-
age indicator score.

Results

Description of the study health facilities

The geospatial distribution of the 120 HCFs (55 in
Adamawa State and 65 in Bauchi State) surveyed for the
study is depicted in Fig. 3.

The majority (87%; 104/120) of the HCFs surveyed
were in catchment areas classified as ‘cholera hotspots’
(Table 4). Most of the HCFs in both states were primary
healthcare centres (78% in Adamawa State and 86% in
Bauchi State) and government-owned (86% in Adamawa
State and 88% in Bauchi State). While most HCFs in
Adamawa State were in urban areas (76%), the majority
in Bauchi State (66%) were in rural areas.

HCF resource availability to implement cholera
interventions

Except for basic waste management and sanitation ser-
vices, resources available for implementing cholera
interventions were higher in Adamawa State (blue line
of Fig. 4) than in Bauchi State (red line of Fig. 4). Over-
all (green line of Fig. 4), resources available for imple-
menting WASH indicators were higher than those for
the other cholera interventions. Resource availability
median scores for the various cholera interventions and
their respective indicators, presented in Additional file 7,
are similar to the pattern observed in the radar plots
(Fig. 4).

HCF capacity to implement cholera interventions

In the overall population, HCFs can be classified into
three categories (less than 50%, 50-59%, 60% and
above) regarding their capacity to implement chol-
era interventions (Table 5). Less than 50% of the HCFs
recorded high capacity for surveillance, laboratory, IPC
stewardship, and community engagement. High capac-
ity for basic healthcare waste management services,
basic hygiene services, availability of supplies for acute
rehydration and oral rehydration solution (ORS), avail-
ability of other medical commodities, and training of
healthcare personnel were observed in 50-59% of the
HCFs. All other interventions were recorded in 60% and
above of the assessed HCFs. There were proportionally
more HCFs demonstrating high capacity in Adamawa
State compared to Bauchi State across almost all indi-
cators, except for basic sanitation services and basic
healthcare waste management services, in which Bauchi
State performed better. Across all indicators scoring less
than 50% of facilities with high capacity, Bauchi had the
lowest proportions .
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Coordination of cholera interventions at the state

and national levels

Overall (orange line), coordination of surveillance/labo-
ratory and community engagement was generally high,
reaching up to 90% in the radar plot (Fig. 5). This was
closely followed by case management, WASH/OCYV, and
leadership and coordination, with up to >80%. However,
health system coordination was low at 60% overall. At
the national level in Abuja (green line), coordination of
all cholera interventions was high, especially community
engagement, surveillance/laboratory, case management,
and WASH/OCYV, with>90% in the radar plot. Notably,
coordination of all the cholera interventions was low in
Bauchi State, especially that of the healthcare system at
zero per cent (red line). However, the coordination of all
the cholera interventions in Adamawa State was excellent
at 100% (blue).

Discussion
This study has provided the first comprehensive assess-
ment of HCF resource availability and capacity to imple-
ment multi-stranded cholera interventions in a fragile
and cholera-endemic region of Nigeria. This is particu-
larly important for Nigeria which was not captured in the
assessment of the African region’s readiness to prevent,
detect, respond, and recover from a cholera outbreak [9],
despite accounting for a substantial proportion of chol-
era cases and deaths in Africa [10]. Apart from Bauchi
State, our findings suggest a robust HCF resource avail-
ability and capacity to implement multi-stranded cholera
interventions for the prevention and control in Nigeria.
Specifically, while we found the capacity for laboratory
diagnosis of cholera to be low, particularly in Bauchi
State, findings for the other African countries showed a
different pattern, with laboratory indicators showing the
best performance in eight countries [9]. The low labora-
tory capacity in our study locations could be attributable,
in part, to the long-held practice of centralising labora-
tory diagnosis of clinical specimens from cholera report-
ing states at the Nigeria CDC central reference laboratory
in Abuja, albeit rapid diagnostic tests are done at the state
level. The inclusion of some countries (e.g. Madagascar)
that had not reported any cholera cases for several years
in the African regional assessment could partly explain
the differences in findings. Nonetheless, cholera diagno-
sis in our study locations could readily be strengthened
through substantial investments in the use of rapid diag-
nostic tests which performed very well in comparison to
laboratory culture during the most recent cholera out-
break in Nigeria [4].

Our findings imply that effectively strengthening
Nigeria’s capacity to respond to increasing cholera out-
breaks will require both high capacity and resources to
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Fig. 3 The study locations in Nigeria, including the spatial distribution of health facilities in Adamawa and Bauchi States; the upper part shows

the map of Africa indicating the location of Nigeria (A), and the map of Nigeria (B) indicating the locations of Bauchi State (C) and Adamawa State
(D); the lower part shows the distribution of health facilities in Bauchi State (A) and Adamawa State (B). IDP, internally displaced persons'camp
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Table 4 Percentage distribution of surveyed facilities according to background characteristics

Variable Adamawa Bauchi Overall®
(n=55) (n=65) (N=120)
Frequency (%) Frequency (%) Frequency (%)

Estimated population in the catchment area of healthcare facility

<5000 8(15) 25(39) 33(28)

5000-10,000 11(20) 20(31) 31(26)

10,001-20,000 24 (44) 10 (15) 34(28)

>20,000 12(22) 10 (15) 22(18)
Healthcare facility catchment area is a cholera hotspot

No 13 (24) 3(5) 16 (13)

Yes 42 (76) 62 (95) 104 (87)
Healthcare facility operates 24 h

No 1(2) 609) 7(6)

Yes 54 (98) 59 (91) 113 (94)
Healthcare facility type

Primary 43 (78) 56 (86) 99 (83)

IDP 1) 2(3) 303)

Secondary 8(15) 6(9) 14 (12)

Tertiary 3(6) 1) 403)
Healthcare facility ownership

Public 47 (86) 57 (88) 104 (87)

Private-for-profit 6(11) 8 (1) 14 (12)

Private-for-non-profit (NGO or missionary) 2(4) 0(0) 2(2)
Healthcare facility setting

Rural 9(16) 43 (66) 52 (43)

Urban 42 (76) 12(19) 54 (45)

Peri-urban 4(7) 10 (15) 14 (12)
Capacity to admit patients for over 48 h

No 19 (35) 44 (68) 80 (67)

Yes 36 (66) 21(32) 40 (33)
Regular supply of electricity in healthcare facility

No 4(7) 30 (46) 34(28)

Yes 51(93) 35(54) 86 (72)
Healthcare facility managed cholera cases in the past 5 years

No 31(56) 26 (40) 57 (48)

Yes 24 (44) 39 (60) 63 (53)
Healthcare facility with a dedicated CTU

No 48 (87) 65 (100) 113 (94)

Yes 7(13) 0(0) 7(6)
Is cholera treatment free?

No 24 5(8) 7 (6)

Token taken 3(6) 0(0) 3(3)

Yes 26 (47) 21(32) 47 (39)

Unspecified 24 (44) 39 (60) 63 (53)
Median (IQR) number of beds (excluding maternity) for admitting 7 (0-10) 12 (0-19) 8(0-8)
patients®
Median (IQR) number of patients hospitalised per day 35(3-7) 5(3-16) 45 (3-10)
Median (IQR) number of medical personnel 10 (7-15) 11(6-18) 10.5 (7-15)
Median (IQR) number of non-medical personnel 6 (4-10) 7 (4-9) 7 (4-9)

CTU cholera treatment unit
2 Combined data from Adamawa and Bauchi States
b Only for admitting health facilities
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Fig. 4 A radar plot showing resource availability of cholera interventions in Adamawa and Bauchi States, Nigeria. BWS, basic water services; BSS,
basic sanitation services; BHS, basic hygiene services; BWMS, basic healthcare waste management services; BECP, basic environmental cleaning

practices; IPC, infection prevention and control

implement the multi-stranded interventions. However,
considering resource constraints, the findings suggest
that resource availability may be more crucial than capac-
ity (which tends to improve with increasing experience
from response to cholera outbreaks). This may explain
why cholera interventions in Bauchi State (with lower
capacity) which had managed more cases than Adamawa
State (with higher capacity) in the past [16] and most
recent [4] outbreaks in Nigeria need to be prioritised for
strengthening. However, it seems that cholera endemicity
and occurrence frequency (indicators of severity) had a
reversed effect on HCF capacity and resource availability
to implement cholera case management. This was exem-
plified by better resource availability and higher capacity
for case management in Adamawa State than in Bauchi
State, despite the higher burden of cholera in the latter
than in the former state [4, 16]. However, we recommend
caution in interpreting the finding, given that the ana-
lysed data were collected during the dry season. This is
because HCFs in both locations tend to be more inclined
to prepare for cholera response through the preposition-
ing of essential commodities during the rainy season
(colloquially referred to as cholera season), which could
potentially change the findings.

In the overall assessment, coordination of cholera
interventions was very good at the national (Abuja) and
sub-national levels in the present study. Paradoxically,

surveillance and community engagement interventions
which were weak in terms of availability in the HCF
performed very well in terms of coordination across the
three study locations (Adamawa, Bauchi, and Abuja).
This mismatch between Abuja (i.e. national) and sub-
national performance on coordination and the limited
HCF coordination capacity is expected in emergency risk
management. It is common for national public health
authorities to have well-developed policies and legisla-
tive frameworks for governing outbreak response that is
not matched with actual implementation (lack of action)
at the sub-national or community levels [24]. Relative
to other coordination indicators, health systems (avail-
ability of dedicated cholera TWG, specification of roles
and responsibilities of TWG stakeholders, mobilisation
and allocation of resources for preparedness, facilitation
of simulation exercises and pre-positioning of essential
supplies) performed poorly, with Bauchi scoring close to
zero per cent under this indicator. This could be because
health systems indicators captured elements of an out-
break or emergency preparedness in the early stages of
development in most disaster risk management studies in
the African region [25]. Perhaps because of its more rural
nature, Bauchi State performed poorly across all coor-
dination indicators compared to Abuja, Adamawa and
overall assessment. This calls for the government and its
stakeholders to provide coordination support to Bauchi
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Fig. 5 Radar plot showing the capacity for the coordination of cholera interventions in Adamawa, Bauchi, Abuja, and overall (a combination
of the data from Adamawa and Bauchi). WASH, water, sanitation, and hygiene; OCV, oral cholera vaccination

State, considering the multisectoral nature of interven-
tions to eliminate cholera which cannot be achieved
without adequate coordination capacity.

Experiences from COVID-19 have highlighted the
importance of the increased capacity for prediction, pre-
paredness, and early response in controlling and reducing
mortality [5]. Such capacity is strengthened if epidemio-
logical and laboratory data are available to inform com-
munity and HCF preparedness for and mitigation against
the adverse effects of cholera outbreaks. This study found
inadequate capacity in these data-dependent areas which
could partly explain the endemicity of cholera and the
often devastating effects of cholera outbreaks recorded in
the study areas, especially in Bauchi State [4]. The chal-
lenge of poor surveillance system for cholera in these
areas extends to the request of OCV from GAVI through
the GTFCC. Oftentimes, it derails the reactive mitiga-
tion of a severe cholera outbreak, as previously reported
in Cameroon [26], and could negatively affect cholera
case management, especially amidst other public health
events, thereby resulting in high CFRs [4]. In the absence
of an optimal community-based cholera surveillance
system, which is currently the case in Nigeria, weak sur-
veillance within the healthcare system can derail plan-
ning for risk communication activities (cholera risks per
who, where, and when) and estimation of cholera burden,
thus obscuring the country’s progress towards achiev-
ing the GTFCC’s global roadmap goals for cholera con-
trol. Moreover, Nigeria continues to rely on suspected

case definitions for cholera surveillance with limited
laboratory confirmatory tests in many areas. This was
reiterated during the latest cholera outbreak in Nigeria
when Adamawa State accounted for 17.6% of 329 labo-
ratory-confirmed cholera cases and Bauchi State had no
records of laboratory culture [4]. The problem with this
approach is the dependence of specificity on cholera out-
break severity. During the cholera outbreak in Haiti in
2010, the cholera case definition had a sensitivity of 91%
but a specificity of 43% [27]; however, the specificity was
even lower (8%) in an African context, albeit retaining its
high sensitivity (93%) [28]. Thus, it may not be ideal for
Nigeria, where cholera is endemic, typically with periodic
outbreaks every 3—4 years. Our findings, therefore, sug-
gest that more attention should be given to strengthening
routine data management systems to address the identi-
fied gap and inform evidence-based programming for
effective cholera management in Nigeria, both in HCFs
and communities.

In this study, staft training was considered a measure
of resource availability for cholera case management.
A report on the State of African Resilience posits that
human capacity development is a central element for
improved well-being as it provides the needed transform-
ative capacity in the operationalisation of all other capac-
ities required [29]. This is particularly crucial in a fragile
region of the North-East where the human resource for
health has been severely diminished through the outward
migration of (especially non-indigenous) HCWs and the
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suspension of programmes providing external technical
assistance [30]. This study found a gap in staff training,
especially in Bauchi State, which can limit the capac-
ity of HCFs to manage cholera cases effectively. Similar
findings have been reported in Nigeria [11] and Cam-
eroon [26]. The relatively better level of staff training in
Adamawa compared to Bauchi could be explained by the
preponderance of selected urban-based HCFs in the for-
mer (more prone to insurgency) and rural-based HCFs
in the latter state (less prone to insurgency). This finding
supports the prevailing analogy as to why HCWs in Nige-
ria tend to be reluctant to work in rural areas due to the
poor work conditions, inadequate work resources, and
limited social amenities [31]. The poor IPC stewardship
in both study locations suggests an increased vulnerabil-
ity of HCWss, patients, and relatives to hospital-acquired
cholera infection, as reported previously during a cholera
outbreak in northern Nigeria in 2010 [32].

Our findings suggest that the capacity of HCFs to
implement cholera interventions is substantially sus-
tained by more robust WASH/OCYV services at the state
levels. This is particularly important for the North-East
region, where access to WASH services is abysmally low
compared to the other country’s regions [33]. Notably,
it was under this cholera intervention that Bauchi State
outperformed Adamawa State particularly on basic sani-
tation services and basic healthcare waste management
services. The relatively high performance of WASH/
OCV indicators could be because cholera occurrence
is significantly linked to poor access to water and sani-
tation services and the recommendation of OCV as an
additional public health tool along with WASH for elimi-
nating cholera. Evidence from the literature shows a
significant growth in the broad adoption of WASH strat-
egies in the fight against cholera among African coun-
tries [34], which became even more prominent during
the response to the COVID-19 pandemic [35]. Addi-
tionally, regardless of location, we found better resource
availability for WASH services in urban than in rural
areas, which is per global trends [36]. Other than sani-
tation services, better WASH service in Adamawa State
compared to that in Bauchi State is also in line with the
national trends in Nigeria [33].

A study on cholera preparedness, response, and pre-
vention in the Southern African Development Com-
munity highlighted that there is a robust socio-cultural
discourse that exists concerning cholera [37]. This means
that it is critical to consider community-held ideas,
fears, and individual help-seeking behaviour regard-
ing cholera in order to come up with appropriate and
acceptable solutions [38]. Given that disasters occur at
the community level where public health facilities are
uniquely located, respectful community engagement in
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risk communication can play a crucial role in strength-
ening community preparedness and health system resil-
ience [39] through its contribution to more accurate risk
perception and improved level of awareness [40]. This is
particularly important if there are mechanisms that allow
the incorporation of local knowledge into the manage-
ment of cholera outbreaks. We found the limited capac-
ity to engage with communities among the participating
HCFs. This finding is not peculiar to this study as a study
in Uganda discovered the crucial role and benefits of
community engagement and participation in disaster risk
management intervention design and implementation
[41]. However, a key question remains on how to consult
and involve communities [41]. Leveraging lessons from
recurrent cholera outbreaks in the North-East region of
Nigeria [42], this could be addressed by dialoguing with
communities respectfully and treating them as essential
stakeholders (as opposed to just intervention recipients)
in the design and implementation of intervention target-
ing cholera control [43].

To our knowledge, our study is the first comprehensive
assessment of HCF resource availability and capacity to
implement multi-stranded cholera interventions in a
fragile and cholera-endemic setting. This is an essential
step toward strengthening Nigeria’s capacity and pos-
sibly other cholera-endemic countries to actualise the
GTECC’s roadmap goals by 2030, as the evidence has
provided context-specific gaps in the multi-stranded
cholera interventions that should be prioritised for
strengthening. Our study has also made methodological
contributions of public health importance, particularly
in the disaster risk management field. Often, countries
endemic for cholera conduct self-assessments and report
to international agencies (e.g. WHO and UNICEF) on the
results of their preparedness and response to cholera. For
example, Nigeria conducted the Joint External Evaluation
(JEE) in 2017 and mid-term JEE in 2019 to assess its com-
pliance with the International Health Regulation’s core
capacities for prevention, detection, and response [44,
45]. However, being the first external and comprehen-
sive assessment of capacity and resource availability for
implementing cholera interventions in Nigeria, our study
represents a departure from a self-assessment approach
by addressing the potential for bias in reporting progress.

The study has some notable limitations. Firstly, with-
out assessing all the HCFs in the study locations and a
robust sample size estimation, our findings may be prone
to selection bias and have limited generalisability, espe-
cially in Adamawa State with a preponderance of urban-
based HCFs. Secondly, by generating composite variables
for cholera interventions, we may have missed potentially
helpful information on individual questions on chol-
era interventions; however, given the study’s objectives,
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pragmatically generating composite variables is ideal
for organising multiple highly correlated variables into
more digestible or meaningful information [46]. Thirdly,
questions on the coordination of cholera interventions
in the state and Abuja (national) were administered to a
cholera focal person in each location. Without multiple
opinions, especially of community members and HCF
mangers who may have a different view of coordination
mechanism, our findings may be prone to information
bias. We did not assess the availability of resources for
implementing oral cholera vaccination, a reflection of
the common practice wherein state and national cholera
working groups activate vaccination for reactive response
to cholera outbreaks. Lastly, our definition of high capac-
ity to implement multi-stranded cholera interventions
was a relative concept, given that the average value of
each cholera intervention depended on the overall per-
formance of all the HCFs studied. This however high-
lights the need for an absolute set of criteria—clinical and
policy relevance—for classifying HCF capacity within the
cholera context.

Conclusions

The study found a marked variation in HCF resource
availability and capacity within locations and by chol-
era interventions, and identified cholera interventions
that should be prioritised for strengthening as surveil-
lance and laboratory, case management, and community
engagement. The findings support adopting a differential
approach to strengthening cholera interventions by local
(e.g. the Nigeria CDC) and global (e.g. the Global Task
Force on Cholera Control’s Cholera Support Platform)
actors for better preparedness and response to cholera
outbreaks. From a conceptual perspective, this study, by
identifying interdisciplinary areas requiring interventions
from the government and its stakeholders, has strength-
ened the argument for a systems-thinking approach (e.g.
participatory group model building to identify lever-
age points for intervention) to addressing limited HCF
resource availability and capacity to implement multi-
stranded cholera interventions.
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