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1

INTRODUCTION

Barriers to the prompt and effective diagnosis and treatment of malaria exist at both the community and
health facility level. Household surveys measure malaria case management at the population level with
standard indicators that assess treatment-seeking behavior, access to diagnostic testing, and access to
appropriate treatment. Performance on these indicators varies widely from country to country. Among
countries with Demographic and Health Surveys (DHS) or Malaria Indicator Surveys (MIS) completed
between 2014 and 2016, advice and treatment was sought for a median of 47% of children under age 5 with
fever [1].
Although there are nearly universal policies for the diagnostic confirmation of suspected malaria cases, a
median of only 52% of children with fever had blood taken from their finger or heel for testing, which is a
proxy for malaria testing. Despite its importance within the case management strategy, access to diagnostic
testing has not expanded at the same rate as access to prevention efforts [2]. As malaria cases have increased,
the number of malaria rapid diagnostic tests (mRDTs) distributed to National Malaria Control Programs
(NMCPs) in Sub-Saharan Africa decreased by 19% between 2015 and 2016. This could be due to the timing
of orders, and fewer orders by programs in a year after greater commodities were available [1]. During the
same period, countries procured a greater number of artemisinin-based combination therapy (ACT)
treatment courses. Among children with fever who received any antimalarial treatment in 2014-2016, 54%
received an ACT, the recommended first-line treatment; the percentage had increased from 39% during the
2010-2012 survey period [1].
To achieve universal access to malaria diagnosis and treatment, it is essential to know the types of facilities
in endemic countries where the population seeks care and the malaria service readiness of these facilities.
To investigate the gaps between the seeking and provision of malaria services, this study examines malaria
service utilization data in children under age 5 with fever from the household-based Demographic and
Health Survey (DHS) and provision of care data from the facility-based Service Provision Assessment
(SPA) from Malawi, Senegal, and Tanzania. Facilities categorized as “malaria service ready” were those
with 1) personnel trained in either mRDT, microscopy, or case management and treatment of malaria in
children, 2) national guidelines for the diagnosis and treatment of malaria, 3) diagnostic capacity with valid
mRDT tests and microscopy equipment, and 4) unexpired ACTs available on the day of the survey. Facility
types were harmonized by managing authority and facility level between the DHS and SPA surveys to
examine the types of facilities where individuals seek care and the malaria service readiness of the facilities.
To explore the variation in malaria service readiness by malaria transmission in each country, geographic
coordinate data collected during survey fieldwork were used to stratify the SPA facilities by malaria
prevalence. All of this information provides a more detailed description of where malaria specific training
and services should be targeted when working in limited resource settings.
Understanding the service readiness and service readiness gaps of facilities is essential, particularly when
new policies are introduced, such as the World Health Organization (WHO) policy for the diagnostic
confirmation of suspected cases and treatment of cases with ACT [3]. Prior research has identified both
progress and gaps in malaria service readiness. For example, innovations in rapid diagnostic testing lead to
increased financing and massive increases in the procurement of mRDTs. However, availability of these
commodities is only the first step. The procurement of mRDTs without reinforcement of other factors, such
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as an efficient delivery system and staff who are trained to perform the tests, interpret the results, and treat
the patient accordingly does not result in facilities that are malaria service ready [4].
Service readiness naturally affects the quality of care. Studies across Sub-Saharan Africa after malaria case
management policy changes have identified barriers [5] to malaria service readiness. This research has
shown that although there have been improvements in case management over time, the quality of care
remains inadequate [6,7]. Different interpretations of the new policy for administering
Artemether+Lumefantrine (AL) for uncomplicated malaria were found in Angola, where local malaria
control staff enhanced training materials to improve understanding of the new policy and to provide more
precise directions for health workers who conducted consultations[8]. After the introduction of AL as the
first-line antimalarial in Kenya, one study confirmed the widespread availability of AL, and gaps in the
availability of age-specific dosages, as well as a shortage of posted guidelines and staff who had received
in-service training on the new case management guidelines [9]. In contrast, a malaria health facility survey
in Malawi found that most facilities had staff trained in case management but lacked both ACTs and
essential equipment such as microscopes and thermometers [10]. A survey of public health facilities in
Sudan, conducted 5 years after the transition from chloroquine to ACTs as the recommended first-line
antimalarial, found gaps in ACT availability, in-service training, job aids, and supervision [11].
The managing authority plays a definite role in malaria service readiness[5]. Although the private sector in
some countries may be more sophisticated than the public sector and may serve as a primary source of fever
treatment, mRDT availability was found to be poorer in the private sector in nine of 10 countries in a 10country survey [12]. This diminished availability was a barrier to the goal of universal diagnosis. Studies
in both Uganda and Somalia, where fever treatment is primarily sought through the private sector, found
that private sector providers prescribed treatments that did not conform with the national policy [13],
although Ugandan facilities had a high availability of ACTs [14].
As this report describes, facility level is also a determinant of malaria service readiness. Historically, lowerlevel facilities do not have sufficient diagnostic capacity because of lack of microscopes or specialized staff
who are trained in microscopy. However, the introduction of mRDTs has removed a barrier for service
readiness for lower-level health facilities, because these tests make parasitological diagnosis feasible at
lower levels and lead to improved targeting of malaria treatment [15]. In addition, it has been widely shown
that low level care providers such as community health workers, when appropriately trained and supervised,
are capable of delivering high quality care for uncomplicated malaria cases with mRDTs to diagnose cases
[16] and administration ACTs for treatment [17,18]. Twenty-six malaria-affected countries have adopted
the WHO policy of integrated community case management (iCCM), through which malaria can be treated
at the community level and outside of health facilities[1]. While in some settings, care for fever cases is
widely sought through iCCM, this report examines only facility-based care-seeking because the SPA survey
is facility-based [19].
In analyzing service readiness by malaria endemicity, this report uses an approach similar to a study that
examined health system readiness by malaria endemicity in Kenya, Namibia, and Senegal. This study
demonstrated an increase in service readiness with increasing malaria endemicity in rural areas, and no
relationship between endemicity and service readiness in the urban areas [5]. A study in the lower
endemicity setting of Vanuatu demonstrated the importance of service readiness in countries that are striving
to eliminate malaria [20].
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This prior research demonstrated the importance of and barriers to malaria service readiness as related to
the goals of universal access to diagnosis and treatment, particularly during the period of 2006-2010 when
many of the current policies on diagnosis and treatment were initially implemented. Since barriers still
exist, this report takes the analysis a step further by using existing data from household and facility surveys
to analyze service readiness among the facilities where treatment-seeking for malaria actually occurs. The
results will allow for better prioritization of interventions that can improve service readiness in the facilities
where, as determined by their utilization, there is the greatest need.
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2

COUNTRY PROFILES

2.1

Malawi

2.1.1

Malaria profile

Malaria is hyperendemic in 95% of Malawi. In most of the country, transmission occurs year round, with
peaks after the beginning of the annual rains in November. Transmission is highest in lowland areas that
are hotter, wetter and more humid, particularly around the lakeshore. In the 2017 Malawi MIS, 24% of
children under age 5 tested positive for malaria by microscopy [21]. P. falciparum accounts for 98% of
malaria infections and all severe cases and malaria deaths [22].
2.1.2

Health system

Care through the public health system in Malawi is delivered at primary, secondary, and tertiary levels.
Facilities at the primary level include health posts, dispensaries, maternity facilities, health centers, and
community or rural hospitals where primary and preventive care services are provided primarily by
community health workers. Secondary level care is provided at district hospitals, which serve as referral
facilities that provide inpatient and outpatient services. Central hospitals that provide tertiary level services
are referral hospitals for the district hospitals. With decentralization, the health system gave authority to the
district health management teams to deliver secondary and primary health services in the district [23].
In addition to the public sector facilities, private sector facilities in Malawi include not-for-profit and forprofit facilities. Private not-for-profit facilities include independent church-affiliated facilities that belong
to the Christian Health Association of Malawi (CHAM) and are primarily located in rural areas. These
facilities charge user fees for care other than basic preventive and curative care services for which they are
contracted by District health officers to provide free of charge. The private for-profit sector also operates
health facilities and health programs. The public sector supports private sector facilities and faith-based
organizations (FBOs) by providing staff training, public sector staffing for facilities, supervision,
medicines, and vaccines [23].
2.1.3

Case management

Malawi’s national malaria policy states that mRDTs should be performed on all patients suspected of having
uncomplicated malaria in order to obtain parasitological confirmation before beginning treatment [24].
Since the policy was adopted in 2010, mRDTs have been distributed to all facilities. The NMCP’s goal is
broadening access to testing and treatment services by increasing the number of village clinics.
In 2007, the NMCP implemented a policy that recommended ACT as the treatment for uncomplicated
malaria. Artemether+Lumefantrine (AL) is the recommended first-line ACT. For patients with symptoms
of severe malaria, pre-referral treatment begins immediately with artesunate, followed by microscopy
testing (if possible) or mRDT, and then referral to a hospital for treatment with parenteral artesunate. In
areas more than 5 km from a health facility, health surveillance assistants (HSAs) conduct integrated
community case management (iCCM), in which they conduct mRDTs, treat children under age 5 with ACT,
and administer pre-referral artesunate to children with symptoms of severe malaria [24].
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2.2

Senegal

2.2.1

Malaria profile

Malaria is endemic throughout Senegal with the country divided into two epidemiological zones. In the
tropical zone, transmission is year-round, with peaks during the rainy months. In the Sahelian zone,
transmission is lower, with the highest transmission during October and November, which are at the end of
the rainy season, and small outbreaks in the low transmission season [25]. Malaria testing with microscopy
in the Continuous DHS, 2016 among children age 6-59 months found malaria prevalence to be 1% [26].
Ninety-nine percent of infections are due to P. falciparum [27].
2.2.2

Health system

The operations of Senegal’s health system are implemented at the district level. Each of the 76 health
districts has at least one health center, which is a secondary health facility with a medical team that provides
direct care and oversees the district’s prevention efforts. Health centers are attached to the district’s health
posts, staffed by a nurse or midwife, which generally serve as the first level of contact with the population.
Health posts are responsible for a number of health huts, which have trained community health workers and
the necessary structure and equipment for providing basic services that include the diagnosis and treatment
of uncomplicated malaria. Since 2008, community case management of malaria can be provided by home
care providers, who are lower-level community health workers who work from their own homes rather than
in a specific health facility.
Tertiary facilities include hospital centers that provide specialized care. These hospitals, which are found at
the regional, departmental or communal level, typically provide care coverage for approximately 150,000
residents. There are also seven national hospital centers in Dakar. The health system has a network of
regional pharmacies that supply the facilities and care providers of the corresponding regions. These
regional pharmacies receive supplies from the national pharmacy. In addition to public sector facilities,
there are also a number of private clinics and health posts throughout the country [27].
2.2.3

Case management

Case management guidelines in Senegal specify that all suspected malaria cases should be confirmed with
mRDTs, and that all uncomplicated cases be treated with ACT [19]. The algorithm became slightly more
complicated during 2015 and 2016, when it was specified that all children under age 5 with fever should
be tested for malaria (irrespective of symptoms of other illness), and that febrile patients over age 5 should
be tested only if they showed no symptoms of other illness. In 2017, the policy required testing all febrile
patients with mRDT, regardless of other symptoms [25].
In 2006, AL became the first-line treatment [28]. The mRDTs and ACTs are provided free-of-charge by the
public health system. For severe cases, patients identified at the community or health post level are given
pre-referral rectal artesunate and then referred to a health center or hospital. At the health center or hospital
level, patients with severe malaria should be treated with injectable artesunate, which is then followed with
oral ACT.
The goal of the NMCP is to reach pre-elimination, which is defined as an annual incidence of fewer than 5
cases per 1,000 by 2020. Since the incidence varies throughout the country, all interventions are targeted
6

by incidence. In districts with higher incidence, a proactive community case management strategy, in which
a community health worker conducts a weekly door-to-door sweep of the village to seek out fever cases, is
used to detect symptomatic cases early and to provide prompt case management [29]. The districts with the
lowest incidence districts use focal screen and treat, focal test and treat, and focal drug administration
strategies.
In addition, the strategy in pre-elimination areas involves the training of laboratory technicians on the LoopMediated Isothermal Amplification (LAMP) technique for molecular-level diagnosis, and the Real-Time
Quantitative Reverse Transcription Polymerase Chain Reaction (qrt-RTPCR) at the central level [27].

2.3

Tanzania

2.3.1

Malaria profile

In the Tanzania Mainland, 95% of the population lives in high-risk malaria areas. The Tanzanian population
is the third largest population at risk of stable malaria in Africa, with 59% of the population living in hypoendemic areas (where parasitemia is <10%), and 41% in meso, holo, or hyper-endemic areas (where
parasitemia is >10%) [30]. Transmission peaks seasonally at the end of the rainy season, which is in March
and April in the Central and Southern areas of the country with a single rainy season and in November and
again in April in the Eastern, Northern, and Western areas that have bimodal rainfall that is spread over a
long period [30]. The 2017 Tanzania MIS performed mRDT testing and found the malaria prevalence
among children age 6-59 months to be 7%.
The Zanzibar Malaria Elimination Program (ZAMEP) began focusing on malaria elimination after a 2009
assessment found that local transmission could be reduced to zero through universal coverage of vector
control and the establishment of a case surveillance system [31]. The prevalence of malaria from the 2017
Tanzania MIS in both Unguja and Pemba is <1%, which is similar to findings from the DHS, MIS, and
other ZAMEP surveys, which determined that prevalence has remained stable since 2007 with no epidemics
occurring during that time.
In both Tanzania Mainland and Zanzibar, more than 95% of malaria cases are P. falciparum.
2.3.2

Health system

A central district government structure is the basis of Mainland Tanzania’s National Health System. In this
structure, the Ministry of Health and Social Welfare (MoHSW), the President’s Office of Regional
Administration, and the local government share the responsibility for the delivery of public health services.
The central level develops policies and guidelines, which are implemented by the regional health teams.
Health facilities include dispensaries, health centers, and hospitals, which operate in a hierarchical manner.
The health facilities may be administered by the government, faith-based voluntary organizations, or other
private organizations, and may be parastatal in nature. Dispensaries at the primary level in villages serve
between 6,000 and 10,000 residents, secondary level health centers serve between 50,000-80,000 in a ward,
and district hospitals provide tertiary level care for more than 250,000 residents and refer cases to the
regional and consultant hospitals.
In Zanzibar, health services are delivered through public, private (both for-profit and non-profit), and
government health facilities, some of which are administered by military or defense forces. In the
7

hierarchical system in Zanzibar, primary level care is provided at primary health care units (PHCUs) and
primary health care cottages (PHCCs) that also provide inpatient care and x-ray services. At the secondary
level, the district and regional hospitals provide care. Specialized hospitals provide care at the tertiary level.
Under the policy of devolution, the provision of public health services, particularly preventive services, has
been delegated to district health management teams in Zanzibar’s 11 districts.
2.3.3

Case management

As malaria prevalence decreases, the malaria strategic plan for Mainland Tanzania aims to “ensure that
symptoms and signs of malaria in the general population are recognized early and that appropriate
management is provided promptly at the individual, family, community, and facility levels.” All individuals
with signs and symptoms of malaria should have access to appropriate, timely malaria diagnosis and
treatment, with special emphasis on biologically and socioeconomically vulnerable populations. To ensure
universal access, the government policy requires that all suspected cases in both the public and private
sectors are confirmed by a diagnostic test. The government seeks to provide “high-standard, accessible,
affordable, equitable, and quality assured testing” through the public sector, ensuring that diagnostics are
affordable to public sector patients through a global partnership mechanism. At the same time, the
government aims to facilitate this kind of testing through the establishment of alternative malaria testing
points outside of facilities, which include accredited dispensing drug outlets (ADDOs) and communitybased services like iCCM which provide subsidized malaria diagnostics that are regulated by the
government.
For treatment, the government seeks to provide “highly efficacious, accessible, affordable, equitable, and
quality-assured antimalarials” through the public sector, and to facilitate their provision in the private sector.
The ACTs (with AL as the first-line treatment) are the recommended treatment for uncomplicated malaria
cases and are provided free in public facilities for vulnerable groups [32]. Private sector facilities are
encouraged to offer ACTs at the lowest possible price. Private markets provide presumptive treatment and
sell ineffective antimalarials, which violate national policy. The establishment of ADDOs and the
subsidization of ACTs attempt to address both these issues. Injectable artesunate is the recommended
treatment for severe malaria.
In Zanzibar, the policies of diagnostic confirmation and treatment with ACT concur with those of the
Mainland. Instead of AL, Artesunate+Amodiaquine (ASAQ) is the first-line antimalarial, with the addition
of Primaquine as a gametocytocidal drug. A surveillance system established to pursue elimination rapidly
detects a high proportion of all new malaria infections. In addition, the passive case detection system, which
is treatment-seeking at health facilities, must detect and treat imported infections. To accomplish this, there
has been an additional focus on improving prompt health-seeking behavior. The malaria epidemic early
detection system has been expanded to include an existing mobile phone case reporting system that includes
all public and private facilities through which malaria has become a notifiable disease. With these systems,
each parasitologically confirmed case is evaluated through a case investigation to determine the source of
the malaria infection and the possibility of onward transmission. For locally acquired infections, active case
detection activities and investigation of vector control activities are pursued. For imported cases,
neighboring households are alerted and asked to report any suspected malaria cases. To address
asymptomatic cases in the case of active foci for transmission, mass drug administration campaigns are also
implemented.
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3

METHODS

3.1

Overview of SPA and DHS surveys

3.1.1

Service Provision Assessment surveys

Service Provision Assessment (SPA) surveys are sample surveys of formal-sector health facilities.
Pharmacies and individual doctors’ offices are usually not included in SPA surveys. Typically, the SPA
surveys collect data from 400-700 facilities, which have been selected from a comprehensive list of health
facilities in a country (sampling frame), categorized by facility type, managing authority (public and nonpublic), and region. The sample provides indicators at the national level for the different facility types and
managing authority, as well as aggregate indicators at the regional level. The SPA surveys can also be
conducted in a census of facilities, depending on the total number of facilities in the country.
Hospitals are oversampled because of their small numbers in a country. Subsequently, the data are weighted
during analysis to ensure that the data are proportionally representative. To do this, the sample weight is
applied to the data to ensure that the contribution of facilities to the total is proportionate to their share in
the country.
The SPA surveys utilize four main questionnaires: 1) inventory questionnaires, 2) health worker or provider
questionnaires 3) observation protocols and 4) exit interview questionnaires.
The SPA surveys are typically administered by 10 to 15 teams, with each including three to four
interviewers, who are usually health workers. The interviewers collect data from the most knowledgeable
person(s) available for each service with the inventory questionnaire. Specific sections of the inventory
questionnaire assess the laboratories and pharmacies in these health facilities. A key feature of the inventory
questionnaire is that interviewers verify the existence of specific items such as medicines and commodities.
Within a facility, the team interviews health providers with the health worker or provider interview
questionnaire. The sample of health providers is taken from the providers who are present in the facility on
the day of the survey. In each facility, the aim is to interview seven to eight providers about the range of
services they provide, in-service training or training updates, and working conditions at the facility.
Using observation protocols, the interviewers observe client-provider consultations for three priority
services: antenatal care (ANC), family planning, and the curative care of sick children. The number of
consultations observed depends on the number of providers and clients in the facility that day. Interviewers
also use the client exit interview questionnaire to interview clients who were observed and are leaving the
facility.
3.1.2

Demographic and Health Surveys

The Demographic and Health Surveys (DHS) are nationally representative household surveys that provide
data for a wide range of monitoring and impact evaluation indicators in the areas of population, health, and
nutrition. The DHS surveys have large sample sizes (usually between 5,000 and 30,000 households) and
are conducted about every 5 years to allow comparisons over time.
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The sample is generally representative at the national, residential (urban or rural), and regional level. The
survey utilizes a stratified two-stage cluster design. During the first stage, enumeration areas (EA) are drawn
from a census file. In each EA selected, the second stage involves drawing a sample of households from an
updated list of households. The DHS surveys are typically implemented by the national statistical office in
a country with data collection typically lasting between 5 to 6 months.
In malaria-endemic countries, many DHS surveys include questions about malaria that are included in the
Household and Women’s Questionnaires. These questions generate data that can be used to assess progress
in the core household malaria indicators that are detailed in the Roll Back Malaria Partnership to End
Malaria (RBM) Household Survey Indicators for Malaria Control guidance document [33].
The Household Questionnaire lists all household members and determines their eligibility for interviews
and biomarker testing. Questions about household characteristics, such as ownership and the use of
mosquito nets, are included in the Household Questionnaire.
The Women’s Questionnaire is used for interviewing women of reproductive age about a recent birth
history, pregnancy status, and use of intermittent preventive treatment of malaria during pregnancy. The
Women’s Questionnaire also collects information about each woman’s children under age 5, such as careseeking, diagnostic testing, and access to prompt treatment with antimalarials for children with reported
fever.
3.1.3

Harmonization of health facilities between DHS and SPA

Facilities listed in the Women’s Questionnaire as a source for care-seeking for recent fever in the DHS and
facilities sampled in the SPA were harmonized to allow for comparisons between seeking and the provision
of malaria services at specific facility types. Generally, the DHS questionnaire groups facilities by public,
religious, private, and other sources, while the SPA categorizes facilities by managing authority
(government, private, NGO, religious) and facility level (hospital, health center, dispensary, clinic). The
facility types were harmonized (considering managing authority and facility level) between the DHS and
SPA surveys in order to examine the types of facilities where individuals seek care and the malaria service
readiness of those facilities. Efforts were made to group facilities by facility level, although this was not
possible in all cases due to sample size. This is more apparent in the groupings of facilities at the lower
district or village level.
One disadvantage of the SPA surveys is that the data do not provide a complete picture of the health service
environment. The SPA surveys do not include private health care providers (individual doctors, private
pharmacies), community-based care (CHWs who provide iCCM), or those in the informal health care sector
such as traditional healers, markets, and shops. Since the DHS includes options for private healthcare
providers and informal healthcare providers in the questionnaire options for antimalarial treatment, it is
impossible to compare these facilities to the data in the SPA. In this report, private healthcare providers and
those in the informal healthcare sectors are identified as “any other source” in the analysis tables.

3.2

Data

To investigate the gaps between the seeking and provision of malaria services, we examined malaria service
utilization data in children under age 5 with fever from the household-based DHS surveys and provision of
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care data from the facility-based SPA surveys conducted in Malawi, Senegal, and Tanzania. These countries
were included in the analysis because the fieldwork for each country’s DHS and SPA surveys was
completed within 1 year of each other. Surveys included the 2013-14 Malawi SPA and 2015-16 Malawi
DHS, 2016 Senegal Continuous SPA and 2016 Senegal Continuous DHS, and the 2014-15 Tanzania SPA
and 2015-16 Tanzania DHS-MIS.
To explore if malaria service readiness varies by level of malaria transmission in each country, geographic
coordinate data collected during fieldwork were used to stratify SPA facilities by malaria prevalence.
Facilities in each country were stratified into two equal frequency groups (low and high malaria risk
categories) based on Plasmodium falciparum (Pf) parasite prevalence rates among children age 2-10
(PfPR2-10) from the Malaria Atlas Project (MAP). The MAP provides a spatial data layer that describes the
estimated proportion of children age 2-10 in the general population infected with Pf at any one time, and
then averaged over the 12 months of 2015. The SPA data include geospatial locations for the actual location
of the healthcare facility, which permits linkage of MAP data with the SPA data.
3.2.1

Malawi

The 2015-16 Malawi DHS, which was conducted between October 19, 2015 and February 17, 2016, is a
population-based household survey that provides representative estimates for the country as a whole, for
urban and rural areas, and for each of the three regions and 28 districts of Malawi. All women age 15-49 in
the selected households were eligible for an individual interview, in which information was collected about
care-seeking for their children under age 5 with recent fever. A total of 4,774 children under age 5 had a
reported fever in the 2 weeks before the survey.
Although most SPA surveys select a representative sample of health facilities, the 2013-14 Malawi SPA
was a census of all formal-sector health facilities in Malawi. The Central Monitoring and Evaluation
Division (CMED) of the Malawi Ministry of Health (MoH) provided a master list of 1,060 such facilities.
Data were collected from 977 facilities, due to the non-response of some health facilities. The results are
representative at the national level, by facility type and managing authority, and for three regions. The
fieldwork was conducted in two phases between June 11 to August 20, 2013 and November 13, 2013 to
February 7, 2014.
Facility categories were harmonized between the DHS and SPA, as shown in Table 1. The facilities were
classified as government hospital, government health center, government health post or mobile clinic,
private facility, Christian Health Association or mission and faith-based, and other sources. Informal
providers reported in the DHS were grouped into “any other sources.” There is no equivalent category in
the SPA because it focused on formal-sector facilities.
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Table 1

Malawi standardized health facilities
Standardized Name

2015-16 Malawi DHS Facilities

2013-14 Malawi SPA Facilities

Government hospital

Government hospital

Government/public: central hospital
Government/public: district hospital
Government/public: rural/community hospital
Government/public: other hospital

Government health center
Government health post or mobile
clinic

Government health center
Government health post/outreach
Government has
Government mobile clinic

Private facility

Private hospital/clinic
Private pharmacy
Private doctor
Private mobile clinic
Private fieldworker/chw
Other private medical sector

Government/public: health center
Government/public: maternity
Government/public: dispensary
Government/public: clinic
Government/public: health post
Private for profit: other hospital
Private for profit: health center
Private for profit: maternity
Private for profit: dispensary
Private for profit: clinic
NGO: other hospital
NGO: health center
NGO: clinic
Company: health center
Company: dispensary
Company: clinic
CHAM: rural/community hospital
CHAM: other hospital
CHAM: health center
CHAM: maternity
CHAM: dispensary
CHAM: clinic
CHAM: health post
Mission/faith-based (other than CHAM):
Other hospital
Mission/faith-based (other than CHAM):
Clinic
No SPA equivalent

CHAM/mission hospital
CHAM/mission health center
Christian health association/
mission/faith-based1

Any other source

1
2

BLM
Shop
Traditional practitioner
Market
Itinerant drug seller
Youth drop-in center
Other

CHAM= Christian Health Association of Malawi.
BLM= Banja La Mtsogolo (program established by Marie Stopes International).

In Malawi, the malaria prevalence (PfPR2-10 rate) for the geographic locations of SPA facilities ranged from
<1% to 37%. Facilities were stratified at the median prevalence of 10.2%, which resulted in 471 facilities
in the low-risk group and 506 facilities in the high-risk group.
3.2.2

Senegal

In 2012, the Senegal Continuous DHS and Senegal Continuous SPA were launched to respond to the
ongoing need for more frequent data for planning, monitoring, and evaluating health and population
programs, and to serve as a pilot of the continuous model in an African country. For both the Senegal
Continuous DHS and SPA, data were collected each year from 2012 through 2017 with reduced standard
questionnaires. Fieldwork for the two surveys was conducted in two waves of 4 months each during the
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course of each year, for a total of 8 months each year. For this report, we analyzed the 2016 Senegal
Continuous DHS and 2016 Senegal Continuous SPA data.
The 2016 Senegal Continuous DHS is a population-based household survey that provides representative
estimates for the country as a whole, for urban and rural areas, and for each four aggregated geographic
“grand regions.” Fieldwork was conducted between March 1 and November 25, 2016. All women age 15
to 49 in the selected households were eligible for individual interviews, in which information was collected
about the care-seeking of their children under age 5 with recent fever. A total of 740 children under age 5
had a reported fever in the 2 weeks before the survey.
The Senegal Continuous SPA was a census of all formal-sector health facilities in Senegal over the fiveyear period of the continuous survey. Each year, the results are representative at the national level, and for
facility type, managing authority, and the country’s 14 administrative regions. In 2016, the sample included
50% of all hospitals and health centers and 20% of all health posts, along with their associated health huts.
Given the limited nature of services provided by health huts, they are not included in the national totals in
the Senegal Continuous SPA final report. However, health huts are included in this analysis in order to
develop a complete picture of malaria service readiness in Senegal. Similar to the 2016 Senegal Continuous
DHS, fieldwork for the 2016 Senegal Continuous SPA was conducted between March and October, 2016.
Facility categories were harmonized between the DHS and SPA, as shown in Table 2. Facilities were
classified as government hospital or health center, government health post or mobile clinic, government
health hut, private facility, and any other source. Informal providers reported in the DHS were grouped into
“any other sources.” There is no equivalent category in the SPA because it focused on formal-sector
facilities. Due to low numbers of individuals seeking care for fever at government hospitals, government
hospitals and health centers were combined to generate an adequate sample size for analysis.
Table 2

Senegal standardized health facilities

Standardized name
Government hospital or
health center
Government health post or
mobile clinic
Government health hut
Private facility

Any other source

2016 Senegal Continuous DHS Facilities
Government hospital
Government health center
Government health post
Government mobile team
Other public sector
Country specific public sector
Private hospital/clinic
Private pharmacy
Private community health worker
Other private medical
Shop
Traditional practitioner
Country specific other sector
Other

2016 Senegal Continuous SPA Facilities
Government/public: hospital
Government/public: health center
Government/public: clinic
Government/public: case de santé
NGO/private not for profit: hospital
NGO/private not for profit: health center
NGO/private not for profit: clinic
Private for profit: hospital
Private for profit: health center
Private for profit: clinic
No SPA equivalent

In Senegal, the malaria prevalence (PfPR2-10 rate) for the geographic locations of SPA facilities ranged from
<1% to 24%. Facilities were stratified at the median prevalence of 2.4%, which resulted in 211 facilities in
the low-risk group and 238 in the high-risk group.
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3.2.3

Tanzania

The 2015-16 Tanzania DHS-MIS is a population-based household survey that provides representative
estimates at the national level, for urban and rural areas in the country as a whole and the mainland, at the
zonal level, and for some, but not all indicators, estimates at the regional level. The 2015-16 Tanzania DHS
was conducted between August 22, 2015 through February 14, 2016. All women age 15-49 in the selected
households were eligible for individual interviews, in which information was collected about the careseeking of their children under age 5 with recent fever. In total 1,706 children under age 5 had a reported
fever in the 2 weeks before the survey.
The 2014-15 Tanzania SPA was designed to be a sample of all formal-sector health facilities in Tanzania. A
master list of health facilities with 7,102 verified (active) health facilities in Tanzania was obtained from
the Ministry of Health and Social Welfare (MoHSW) in Tanzania Mainland and the Ministry of Health
(MoH) in Zanzibar. Of the 7,102 active health facilities, a sample of 1,200 facilities was selected for the
survey, which was designed to provide nationally representative results by facility type, managing authority,
and regionally representative results for the 25 Tanzania Mainland regions and the 5 Zanzibar regions, for
a total of 30 survey regions. Fieldwork was conducted between October 20, 2014 through February 21,
2015. Some facilities were revisited because they were not included in Dar es Salaam from March 2 to 13,
2015.
Facility categories were harmonized between the DHS and SPA as shown in Table 3. Facilities were
classified into government hospital, government health center, government clinic/dispensary, private
facility, mission or faith-based, and other sources. Informal providers reported in the DHS were grouped
into “any other sources.” There is no equivalent category in the SPA because it focused on formal-sector
facilities.
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Table 3

Tanzania Standardized Health Facilities

Standardized Name

2015-16 Tanzania DHS-MIS Facilities

Government hospital

National/zonal referral/specialized hospital
Referral regional hospital
Regional hospital
District hospital

Government health
center
Government
Clinic/dispensary

Public health center

Private facility

Mission/faith-based

Any other source

1

Public clinic
Public dispensary
Public chw
Private hospital
Private specialized hospital
Private health center
Private clinic
Private dispensary
Religious/voluntary referral spec. hospital
religious/voluntary hospital
religious/voluntary district hospital
religious/voluntary health center
religious/voluntary clinic
religious/voluntary dispensary
Pharmacy
ADDO1
NGO
Other

2014-15 Tanzania SPA Facilities
Government/public: national referral hospital
Government/public: regional hospital
Government/public: district hospital
Government/public: district-designated hospital
Government/public: other hospital
Parastatal: regional hospital
Parastatal: other hospital
Government/public: health center
Parastatal: health center
Government/public: clinic
Government/public: dispensary
Parastatal: dispensary
Private: other hospital
Private: health center
Private: clinic
Private: dispensary
Mission/faith-based: national referral
Mission/faith-based: regional hospital
Mission/faith-based: district hospital
Mission/faith-based: district-designated hospital
Mission/faith-based: other hospital
Mission/faith-based: health center
Mission/faith-based: clinic
Mission/faith-based: dispensary
No SPA equivalent

ADDO: Accredited Drug Dispensing Outlet.

In Tanzania, the malaria prevalence (PfPR2-10 rate) for the geographic locations of SPA facilities ranged
from <1% to 23%. Facilities were stratified at the median prevalence of 5%, which resulted in 589 facilities
in the low-risk group and 599 in the high-risk group.

3.3

Definition of Key Variables

Indicators in the Service Provision Assessment Survey (SPA)
The SPA indicators included in this analysis examine the following: availability of malaria-related services,
trained personnel, national malaria diagnosis and treatment guidelines, mRDT protocol, and relevant
supplies, along with malaria diagnostic capacity, antimalarial availability, and malaria service readiness.
For a more detailed description of the indicator construction, see Appendix A.
3.3.1

Service availability

The availability of a basic package of malaria health services is an essential component of malaria control
and prevention at the facility level. In the SPA survey, health facility supervisors at all facilities were asked
about the availability of client services. These services can include the diagnosis and treatment of malaria,
curative care for sick children, and preventive services offered through ANC, all of which are relevant for
malaria. However, this report focuses on the diagnosis and treatment services and the curative care for sick
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children. For the remainder of this report, unless otherwise specified, the term facilities refer to those that
offer malaria diagnosis/treatment or sick child curative services.
In high transmission settings, children under age 5 are one of the groups that are most vulnerable to malaria.
The SPA is a useful tool for assessing the capacity of institutions to provide malaria diagnosis and treatment
services, and curative care for sick children in malarious areas. Curative care includes performing
diagnostic tests for malaria according to WHO recommendations in order to provide timely and effective
treatment to those with positive test results [3]. In the case of severe malaria, the SPA is limited in its ability
to provide a complete picture of a facility’s capacity to provide proper pre-referral treatment. While
information is collected on facilities with artesunate injections, little is known about the training of
providers on the treatment of severe malaria.
In addition to the reported availability of services, interviewers observe a select number of client-provider
interactions. For example, an interviewer observes a provider using a mRDT as part of the observation
protocol that classifies the facility as offering malaria diagnosis and treatment services. This process allows
for cross checks that validate the self-reported data. In this report, the proportion of facilities that offer
malaria diagnosis and treatment services, and curative child care services includes those identified through
provider reports and the services identified during client observation.
Variable

Indicator

Numerator

Denominator

Facilities offering
malaria
diagnosis/treatment
services

Proportion of all
facilities offering
malaria
diagnosis/treatment
services
Proportion of all
facilities offering
curative sick child care
services
Proportion of all
facilities offering
malaria
diagnosis/treatment
services or curative
child care services

Number facilities
offering malaria
diagnosis or treatment
services

Total number of facilities

Appendix A
Indicator
Construction
Table A.1

Number facilities
offering curative sick
child care services

Total number of facilities

Table A.2

Number facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Total number of facilities

Facilities offering
curative care for
sick children
Facilities offering
malaria
diagnosis/treatment
services or curative
child care services

3.3.2

Trained personnel

An essential component of the proper diagnosis and treatment of malaria is the appropriate training of the
facility staff. Ongoing training for service providers ensures that providers continue to learn about the most
recent developments about the services they provide. Within the SPA, adequate training is defined as a
facility having at least one provider of malaria services who reports receiving in-service training during the
24 months before the survey. The training must have involved structured sessions, and does not include
individual instruction a provider might have received during routine supervision. The Health Worker
Questionnaire includes questions about the training of the health service providers.

Providers were asked if the following topics were included in their in-service training, training updates, or
refresher trainings:
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•

Diagnosis of malaria in children

•

Case management and treatment of malaria in children

•

Performance of malaria microscopy

•

Performance of malaria rapid diagnostic tests (mRDT)

Variable

Indicator

Numerator

Denominator

Personnel trained in
mRDT

Proportion of facilities
with personnel trained in
mRDT among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
with personnel trained in
malaria microscopy among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
with personnel trained in
case
management/treatment of
malaria in children among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
with personnel trained in
in mRDT, malaria
microscopy, or case
management and treatment
of malaria in children
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities with at
least one interviewed
provider who reports
receiving in-service training
in malaria mRDT in the
past 24 months

Total number of
facilities offering
malaria
diagnosis/treatment
services or curative
sick child care
services
Total number of
facilities offering
malaria
diagnosis/treatment
services or curative
sick child care
services
Total number of
facilities offering
malaria
diagnosis/treatment
services or curative
sick child care
services

Personnel trained in
microscopy

Personnel trained in
case
management/treatment
of malaria in children

Personnel trained in
mRDT, microscopy,
or case
management/treatment
of malaria in children

3.3.3

Number of facilities with at
least one interviewed
provider who reports
receiving in-service training
in malaria microscopy in
the past 24 months
Number of facilities with at
least one interviewed
provider who reports
receiving in-service training
in case management and
treatment of malaria in
children in the past 24
months
Number of facilities with at
least one interviewed
provider who reports
receiving in-service training
in mRDT, malaria
microscopy, or case
management/treatment of
malaria in children in the
past 24 months

Appendix A
Indicator
Construction
Table A.3

Table A.4

Table A.5

Total number of
facilities offering
malaria
diagnosis/treatment
services or curative
sick child care
services

National malaria diagnosis/treatment guidelines and mRDT protocol

National guidelines for the diagnosis and treatment of malaria, as well as treatment job aids and wall charts,
are essential components of malaria care in a facility setting. These guidelines serve as visual reminders
and references for healthcare providers. A facility is categorized as having guidelines for diagnosis and
treatment of malaria only if the interviewer is shown the guidelines at the facility. This indicator is not based
on self-report. The Inventory Questionnaire contains the questions asked of the health service providers
about the availability of national guidelines for diagnosis and treatment of malaria.
The mRDT protocol refers to the written instructions for performing mRDT. Facilities with an mRDT
protocol must have a training manual, poster, or job aid for using malaria RDT observed in the facility.
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Variable

Indicator

Numerator

Denominator

National
guidelines for
diagnosis and
treatment of
malaria

Proportion of facilities
that have national
guidelines for diagnosis
and treatment of malaria
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
that have protocol for
malaria mRDT among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities with
national guidelines for
diagnosis and treatment
of malaria

Total number of
facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities with
protocol for malaria
mRDT

Total number of
facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services

Malaria mRDT
Protocol

3.3.4

Appendix A
Indicator
Construction
Table Appendix
Table A.6

Table A.7

Supplies

For the proper diagnosis of malaria, health facilities must have adequate supplies available for use. The
gold standard of laboratory malaria diagnosis is an examination by microscope of blood smears for malaria
parasites (microscopy). The mRDTs are an alternative to microscopy in situations where high quality
microscopy services cannot be readily provided.
A facility that is defined as having adequate microscopy supplies must have a functioning microscope with
glass slides and the relevant stains for malaria microscopy available somewhere in the facility on the day
of the survey. Appropriate stains for malaria microscopy include Giemsa, field, or acridine orange stain. A
facility considered to have with adequate mRDT supplies must have unexpired malaria mRDT kits available
in the facility.
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Variable

Indicator

Numerator

Denominator

Malaria mRDT
supplies

Proportion of facilities
that have malaria mRDTs
supplies among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
that have malaria
microscopy supplies
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
that have malaria
microscopy supplies or
mRDT supplies among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities
with malaria mRDT
supplies

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities
with malaria
microscopy supplies

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities
with malaria
microscopy or mRDT
supplies

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Malaria
microscopy
supplies

Any malaria
diagnostics
supplies

3.3.5

Appendix A
Indicator
Construction
Table A.8

Table A.9

Diagnostic capacity

Malaria diagnostic capacity for a facility is defined as having the capacity for microscopy or mRDT (Figure
1). Microscopy capacity is defined as a facility having a functioning microscope with glass slides and
relevant stains, in addition to at least one health provider who has received training on microscopy during
the 24 months before the survey. Similarly, RDT capacity is defined as a facility having unexpired malaria
mRDT kits, at least one health provider who received mRDT training in the 24 months before the survey,
and the facility has an instructional protocol for performing a mRDT.
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Indicator

Numerator

Denominator

Microscopy
diagnostic capacity

Proportion of facilities
that have microscopy
diagnostic capacity
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
that have mRDT
diagnostic capacity
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services
Proportion of facilities
that have diagnostic
capacity (microscopy
diagnostic capacity or
mRDT diagnostic
capacity) among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities
with microscopy
diagnostic capacity

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities
with mRDT diagnostic
capacity

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Table A.11

Number of facilities
with diagnostic
capacity (microscopy
diagnostic capacity or
mRDT diagnostic
capacity)

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Table A.12

mRDT diagnostic
capacity

Diagnostic
capacity

Figure 1

1

Appendix A
Indicator
Construction
Table A.10

Variable

Components of diagnostic capacity1

‘Blood’ icon by Adrien Coquet of the Noun Project.
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3.3.6

Antimalarial availability

The universal and continuous availability of antimalarial drugs is a critical component for the delivery of
malaria treatment in health facilities. In the SPA survey, the person most knowledgeable about storage and
management of medicines and supplies at the health facilities was asked to show the interviewer the
following medicines:
•

Artemether Lumefantrine (AL) in (6,12,18, and 24 packs)

•

Injectable Artesunate

•

Artesunate Suppositories/Rectal Artesunate

•

Quinine Tablets

•

Quinine Injection

Antimalarial medicines must be observed in the health facility, and there needed to be at least one valid
dose of each medicine available on the day of the interview. The Inventory Questionnaire contains the
questions asked of the health service providers about the availability of antimalarial drugs in the health
facility.
Variable

Indicator

Numerator

Denominator

ACT availability

Proportion of facilities
with ACTs among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities
that have ACTs
available

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

3.3.7

Appendix A
Indicator
Construction
Table A.13

Malaria service readiness index

The malaria service readiness index is an indicator that assesses the ability of a facility to provide the best
care for the diagnosis and treatment of malaria. The facility must have personnel trained in either mRDT,
microscopy, or case management and treatment of malaria in children; national guidelines for the diagnosis
and treatment of malaria; diagnostic capacity (microscopy or mRDT capacity); and unexpired ACTs to be
classified as malaria service ready (Figure 2).
Variable

Indicator

Numerator

Denominator

Malaria service
readiness

Proportion of facilities
who are malaria service
ready among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Number of facilities
that are malaria
service ready

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services
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Appendix A
Indicator
Construction
Table A.14

Figure 2

1

Components of malaria service readiness1

Mosquito icon by Yanti Anis, training icon by Yuvika Koul, guideline icon by Mahdi Ehsaei, and blood icon by Adrien Coquet of the Noun Project.

3.4

Indicators from the Demographic and Health Survey (DHS)

The DHS indicators included in this analysis examine care-seeking, diagnostic testing, and appropriate
treatment for children with recent fever.
3.4.1

Care-seeking for fever in children

The proportion of children under age 5 with fever in the previous 2 weeks for whom advice or treatment
was sought is an indicator that captures care-seeking behavior for febrile illness in children. Most cases of
malaria include symptoms of fever, which is a proxy for national-level care-seeking for malaria. In the
Individual Questionnaire, mothers are asked if their child under age 5 has had a fever in the previous 2
weeks. If so, they are asked, “Did you seek advice or treatment for the illness from any source?” If yes, they
are asked, “Where did you seek advice or treatment?” The mother is then asked to list the specific type of
facilities where they sought care for their child with a fever. Multiple responses for sources of care are
allowed. Interviewers are instructed to ask “Anywhere else?” after recording the first facility listed to make
sure that all facilities where treatment was sought are captured.
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Variable
Care-seeking for fever in
children

3.4.2

Indicator
Proportion of children under
age 5 years with fever in the
previous 2 weeks for whom
advice and treatment was
sought

Numerator

Denominator

Number of children under age
5 with fever in the previous 2
weeks for whom advice and
treatment was sought

Total number of children under
age 5 with fever in the
previous 2 weeks

Diagnostic testing for children with fever

The proportion of children under age 5 with fever in the previous 2 weeks who had a finger or heel stick is
an indicator that measures the extent to which children with fever obtain a malaria diagnostic test. Only a
minority of fever cases that present to a health facility have evidence of malaria parasitemia when tested
and should be treated with antimalarial medicines. Adherence to this policy cannot be directly measured
through household surveys. However, interviewed women with children under age 5 who had a fever in the
previous 2 weeks before the survey are asked: “At any time during the illness, did the child have blood
taken from his/her finger or heel for testing?” This information serves as a proxy measure for adherence to
the policy of conducting diagnostic testing for all suspected malaria cases. Since most malaria-endemic
countries now have policies that require universal diagnostic testing for malaria before treatment, this is an
important measure of the appropriateness of care.
In this report, the denominator for the diagnostic testing for children with fever indicator varies slightly
from the standard RBM MERG indicator (which is also the standard in the DHS and MIS reports) that
examines children under age 5 with fever in the previous 2 weeks who have had a finger or heel stick [33].
The RBM MERG indicator denominator is defined as the “Total number of children under age 5 who had
a fever in the previous 2 weeks.” In this report, the denominator is defined as “Total number of children
under age 5 who had a fever in the previous 2 weeks who sought advice or treatment” which includes formal
and non-formal sources. Adding the specification that the child must have sought advice and treatment for
fever allows the indicator to be more comparable to the indicator from the SPA data (those who sought care
at a facility and received a diagnostic test). In addition, the indicator in this report does not exclude
traditional healers, shops, or other non-formal places for seeking care.
Variable
Diagnostic testing for
children with fever

3.4.3

Indicator
Proportion of children under
age 5 with fever in the
previous 2 weeks who had a
finger or heel stick

Numerator

Denominator

Number of children under age
5 with fever in the previous 2
weeks who had a finger or
heel stick

Total number of children under
age 5 who had a fever in the
previous 2 weeks who sought
advice and treatment

Appropriate treatment with ACT

The proportion receiving artemisinin-based combination therapy (ACT) treatment among children under
age 5 with fever in the previous 2 weeks who received any antimalarial drug is an indicator that assesses
the proportion of antimalarial treatment received by children under age 5 that is in accordance with the
national malaria treatment policy. ACT is the WHO-recommended first-line antimalarial drug for the
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treatment of uncomplicated malaria. This policy has been recommended in most countries in Sub-Saharan
Africa since 2006. Understanding which antimalarial drugs are available and prescribed to children is an
important component for monitoring access to effective treatment.
For each child who had a fever or cough in the 2 weeks before the survey, mothers are asked in the
Individual Questionnaire: “At any time during the illness, did the child take any drugs for the illness?” and,
if yes, “What drugs did the child take?” Respondents are asked the question “Any other drugs?” to identify
all drugs given to the child.
Similar to the previous indicator, for this report the denominator for ACT treatment for fever in children
indicator varies slightly from the standard RBM MERG indicator (which is also the standard in the DHS
and MIS reports) [33]. The RBM MERG indicator denominator is defined as the “Total number of children
under age 5 with fever in the previous 2 weeks who received any antimalarial drug” while for this report,
the denominator is defined as “Total number of children under age 5 with fever in the previous 2 weeks
who sought treatment and took an antimalarial drug.” Adding the specification that the child must have
sought advice and treatment for fever allows the indicator to be more comparable to the indicator from the
SPA data (those who sought care at a facility and received an antimalarial drug).
Variable

Indicator

Numerator

Denominator

ACT treatment for fever
in children

Proportion receiving ACT
treatment among children
under age 5 with fever in the
previous 2 weeks who
received any antimalarial drug

Number of children under age
5 with fever in the previous 2
weeks who received an ACT

Total number of children under
age 5 with fever in the
previous 2 weeks who received
any antimalarial drug
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4

RESULTS

4.1

Malawi

4.1.1

Service availability

In the 2015-16 Malawi DHS, advice and treatment was sought for 67% of the children with fever in the 2
weeks before the survey (Table 4). Most children with recent fever for whom care was sought received
advice and treatment from a formal health provider (61%). Among those seeking advice and treatment, 39%
of children were taken to a government health center, 8% to a government hospital, 7% to a government
health post or mobile clinic, 5% to a private facility, and 4% to a faith-based facility. Only 6% sought advice
or treatment from a source not sampled in the SPA (Table 4).
In the 2013-14 Malawi SPA, 97% of facilities in Malawi offered malaria diagnosis/treatment services or
curative care for sick children. Among the facilities sampled, 100% of government hospitals and health
centers, 99% of faith-based facilities, 96% of private facilities, and 81% of government health posts or
mobile clinics offered malaria diagnosis/treatment services or curative care for sick children (Table 4).
Comparison of the DHS data on the source of advice or treatment for children with fever with SPA data on
availability of malaria services by facility type in Malawi shows that government health centers had the
highest utilization for seeking advice and treatment for fever in Malawi (39%) and that 100% of the
government health centers offer malaria diagnosis/treatment services or curative care for sick children
(Table 4).
Table 4

Source of advice or treatment for children with fever and availability of malaria services by
facilities in Malawi
2015-16 Malawi DHS

Facility type

Government
hospital
Government health
center
Government health
post or mobile
clinic
Private facility

2013-14 Malawi SPA
Facilities offering
malaria
diagnosis/treatment
services or curative
care for sick
children

Total
number
of
facilities

Percentage for
whom advice or
treatment was
sought

Number of children
under age 5 with a
fever

Facilities
offering malaria
diagnosis/treat
ment services

Facilities
offering
curative
care for
sick
children

8

4,774

100

100

100

48

39

4,774

99

100

100

339

7

4,774

76

74

81

85

5

4,774

96

90

96

342
163

Christian health
association/mission/
faith-based
Any other source

4

4,774

99

99

99

6

4,774

n/a

n/a

n/a

n/a

Total

67

4,774

96

94

97

977
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4.1.2

Trained personnel

In the 2015-16 Malawi DHS, 69% of children with a recent fever for whom treatment was sought had blood
taken from a finger or heel, presumably for malaria testing (Table 5). After disaggregating for facility type,
87% of children who went to a faith-based organization, 84% of children to a government hospital, 76% of
children to a government health center, 68% to a private facility, and 57% to a government health post or
mobile clinic had blood taken from a finger or heel for testing. Only 11% of children who went to a source
not sampled in the SPA survey had blood taken from a finger or heel for testing.
The 2013-14 Malawi SPA found that 50% of facilities had at least one staff member trained in mRDT, 40%
in microscopy, 38% in case management and treatment of malaria in children, and 54% trained in mRDT,
microscopy, and case management and treatment of malaria in children (Table 5). By facility type, the
percentage of facilities with at least one staff member trained in mRDT ranges from 82% of government
hospitals to 34% of private facilities. Personnel trained in microscopy ranges from 72% of government
hospitals to 26% of government health posts or mobile clinics. Similarly, the percentage of facilities with
staff trained in case management and treatment of malaria in children ranges from 54% of government
hospitals to 25% of government health posts or mobile clinics. The composite indicator that examined
personnel trained in mRDT, microscopy, and case management and treatment of malaria in children ranged
from 84% of government hospitals to 39% of private facilities (Table 5).
A comparison of diagnostic testing data from the DHS and malaria training of personnel by facility type
from the SPA shows that 84% of children in Malawi who went to a government hospital had blood taken
from a finger or heel for testing. Likewise, 84% of government hospitals had at least one person trained in
mRDT, microscopy, or case management and treatment of malaria in children (Figure 3). Febrile children
were most likely to have blood taken from a finger or heel for testing if they were taken to faith-based
facilities for care (87%), although only slightly more than half of these facilities (58%) had at least one
person trained in mRDT, microscopy, or case management and treatment of malaria in children (Figure 3).
A scatterplot of children who had blood taken from a finger or heel for testing and personnel trained in
mRDT, microscopy, or case management and treatment of malaria in children by facility type shows a
positive association between the two measures with an R2 of 0.55 (Figure 3).
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Table 5

Diagnosis of fever and malaria training of personnel by facilities in Malawi
2015-16 Malawi DHS

Facility type

Government
hospital
Government
health center
Government
health post or
mobile clinic
Private facility
Christian
health
association/
mission/faithbased
Any other
source
Total

Percentage of personnel trained in mRDT, microscopy, or case
management/treatment of malaria in children

Figure 3

2013-14 Malawi SPA
Among facilities offering malaria diagnosis/treatment services or curative sick child care
services
Personnel
Personnel trained
trained in
in mRDT,
Personnel
Personnel
case
Total number of
microscopy, or
trained in
trained in
management/
facilities
case management
mRDT
microscopy
treatment of
and treatment of
malaria in
malaria in children
children

Percentage
who had
blood taken
from a
finger or
heel for
testing

Number of
children
under age 5
with a fever
who sought
treatment

84

372

82

72

54

84

48

76

1,843

60

48

46

65

338

57

330

36

26

25

41

68

68

232

34

28

29

39

330

87

188

55

44

40

58

162

11

278

n/a

n/a

n/a

n/a

n/a

69

3,200

50

40

38

54

947

Diagnosis of fever by malaria training of personnel in Malawi

100

R² = 0.5525

90

Government hospital

80
Government health
center

70
60

Government health
post or mobile clinic

50
40

Private facility

Christian
health
association/
mission/faithbased

30
20
10
0
0

10
20
30
40
50
60
70
80
90
Percentage of children under age 5 with fever who sought advice or treatment
who had blood taken from a finger or heel for testing
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100

4.1.3

National guidelines

In the 2013-14 Malawi SPA, 64% of facilities had national guidelines for the diagnosis and treatment of
malaria and 60% of facilities had a malaria mRDT protocol available. By facility type, the percentage of
facilities with national guidelines for the diagnosis and treatment of malaria ranged from 82% of
government hospitals to 51% of private facilities. Similarly, facilities with a malaria mRDT protocol ranged
from 88% of government hospitals to 46% of private facilities (Table 6).
Comparing diagnostic testing of children from the DHS and availability of national malaria guidelines or a
mRDT protocol by facility type in Malawi from the SPA, 84% of children who went to a government
hospital had blood taken from a finger or heel for testing, while 88% of government hospitals had a malaria
mRDT protocol and 82% had national guidelines for the diagnosis and treatment of malaria. Febrile children
were most likely to have blood taken from a finger or heel for testing if they were taken to faith-based
facilities for care (87%). However, 70% of the facilities had national guidelines for the diagnosis and
treatment of malaria and 68% of the facilities had a malaria mRDT protocol. Private facilities were least
likely to have national guidelines for the diagnosis and treatment of malaria (51%) and malaria mRDT
protocol (46%), although 68% of children who sought care at a private facility had blood taken from a
finger or heel for testing. The coefficient of determination (R2) of percentage of febrile children who had
blood taken from a finger or heel for testing and percentage of facilities that had national guidelines for
diagnosis and treatment of malaria by facility type shows a positive association between the two measures
with an R2 of 0.52 (Figure 4). Similarly, children who had blood taken from a finger or heel for testing and
a malaria mRDT protocol by facility type shows a positive association between the two measures with an
R2 of 0.56 (Figure 5).
Table 6

Diagnosis of fever and availability of national malaria guidelines/protocol by facilities in Malawi
2015-16 Malawi DHS

Facility type

Percentage who had
blood taken from a
finger or heel for
testing

2013-14 Malawi SPA

Number of children
under age 5 with a
fever who sought
treatment

Among facilities offering malaria
diagnosis/treatment services or curative sick child
care services
National guidelines
for diagnosis and
treatment of malaria

Malaria
mRDT
Protocol

Total
number of
facilities

Government hospital

84

372

82

88

48

Government health center

76

1,843

71

69

338

Government health post or
mobile clinic

57

330

60

53

68

Private facility

68

232

51

46

330

87

188

70

68

162

Christian health
association/mission/faithbased
Any other source

11

278

n/a

n/a

n/a

Total

69

3,200

64

60

947
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Figure 4

Diagnosis of fever by availability of national malaria guidelines for diagnosis/treatment in Malawi
R² = 0.5157

Percentage of facilities with guidelines for diagnosis and/or
treatment of malaria
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Figure 5

Diagnosis of fever by availability of malaria RDT protocol in Malawi
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4.1.4

Supplies

In Malawi, 88% of facilities had mRDT supplies, 14% had malaria microscopy supplies, and 88% had any
malaria diagnostic supplies (mRDT and/or microscopy) (Table 7). By facility type, the percentage of
facilities with malaria mRDT supplies ranged from 98% in government hospital and faith-based facilities
to 76% of private facilities. The percentage of facilities with malaria microscopy supplies ranged from 60%
of government hospitals to 3% of government health posts or mobile clinics. The percentage of facilities
with any malaria diagnostic supplies ranged from 98% of government hospitals and faith-based facilities to
77% of private facilities (Table 7).
Comparing diagnostic testing and availability of malaria diagnostic supplies by facility type in Malawi,
87% of children who went to a faith-based facility had blood taken from a finger or heel for testing. Among
faith-based facilities, 98% had adequate mRDT supplies while only 25% had adequate microscopy supplies.
A total of 84% of children who attended government hospitals had blood taken from a finger or heel for
testing. Among government hospitals, 98% had adequate mRDT supplies and 60% had adequate
microscopy supplies. Few government health centers or government health posts or mobile clinics had
adequate malaria microscopy supplies (5% and 3%, respectively), although malaria mRDT supplies were
available at 95% of government health centers and 80% of government health posts or mobile clinics.
Malaria diagnostic supplies were the least frequently available in private facilities (77%), although 68% of
children attending a private facility reported having blood taken from a finger or heel for testing. As
expected, there is a strong association (R2=0.79) between diagnostic testing among febrile children seeking
treatment at specific facility types and malaria diagnostic supplies available at the facility type (Figure 6).
Table 7

Diagnosis of fever and availability of malaria diagnostic supplies by facilities in Malawi
2015-16 Malawi DHS

Facility type

Government hospital
Government health
center
Government health
post or mobile clinic
Private facility

Percentage
who had
blood taken
from a
finger or
heel for
testing

Number of
children under
age 5 with a
fever who
sought
treatment

84

2013-14 Malawi SPA
Among facilities offering malaria diagnosis/treatment services or curative sick
child care services
Malaria
mRDT
supplies

Malaria
microscopy
supplies

Any malaria
diagnostic
supplies

Total number of facilities

372

98

60

98

48

76

1,843

95

5

95

338

57

330

80

3

80

68

68

232

76

13

77

330

87

188

98

25

98

162

Christian health
association/mission/
faith-based
Any other source

11

278

n/a

n/a

n/a

n/a

Total

69

3,200

88

14

88

947

30

Percentage of facilities with any malaria diagnostic
supplies

Figure 6

Diagnosis of fever by availability of malaria diagnostic supplies in Malawi
R² = 0.7897
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4.1.5
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Diagnostic capacity

In Malawi, 7% of facilities had microscopy diagnostic capacity, 32% of facilities had mRDT diagnostic
capacity, and 34% had malaria diagnostic capacity (microscopy diagnostic capacity and mRDT diagnostic
capacity) (Table 8). By facility type, microscopy diagnostic capacity ranges from 40% of government
hospitals to 1% of government health post or mobile clinics. The mRDT diagnostic capacity ranges from
72% of government hospitals to 17% of private facilities. Overall diagnostic capacity by facility ranges
from 76% of government hospitals to 19% of private facilities (Table 8).
When comparing diagnosis of fever and malaria diagnostic capacity by facility type in Malawi, 87% of
children who visited a faith-based facility had blood taken from a finger or heel for testing, although only
43% of faith-based facilities have full diagnostic capacity. Among children for whom treatment was sought
at government hospitals, 84% had blood taken from a finger or heel for testing, although only 40% of
government hospitals had microscopy capacity and 72% had mRDT diagnostic capacity. No facility had a
greater microscopy diagnostic capacity than mRDT diagnostic capacity. Government health posts or mobile
clinics and private facilities had the lowest diagnostic capacity (20% and 19% respectively). There is a
positive association (R2=0.58) between diagnostic testing among febrile children seeking treatment at
specific facility types and facilities that have diagnostic capacity (Figure 7).
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Table 8

Diagnosis of fever and malaria diagnostic capacity by facilities in Malawi
2015-16 Malawi DHS

Facility type

2013-14 Malawi SPA

Percentage
who had
blood taken
from a
finger or
heel for
testing

Number of
children under
age 5 with a
fever who
sought
treatment

84

Government hospital
Government health
center
Government health
post or mobile clinic
Private facility

Among facilities offering malaria diagnosis/treatment services or curative sick
child care services
Microscopy
diagnostic
capacity

mRDT
diagnostic
capacity

Diagnostic
capacity

Total number of facilities

372

40

72

76

48

76

1,843

3

41

41

338

57

330

1

20

20

68

68

232

4

17

19

330

87

188

15

38

43

162

Christian health
association/mission/
faith-based
Any other source

11

278

n/a

n/a

n/a

n/a

Total

69

3,200

7

32

34

947

Percentage of facilities with diagnostic capacity

Figure 7

Diagnosis of fever by malaria diagnostic capacity in Malawi
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ACT availability

Among children under age 5 with a fever who sought treatment and took an antimalarial drug, 93% of
children received an ACT. By facility type, receipt of ACT varies from 97% of children for whom treatment
was sought and an antimalarial was prescribed at a government health post/mobile clinic, 95% at a
government hospital, 94% at a government health center, 91% at a faith-based clinic, 85% at a source not
sampled in the SPA, to 75% at a private facility. Other less frequently prescribed drugs for children who
sought treatment for fever included injectable quinine (4%), followed by oral quinine (2%), injectable
artesunate (1%), and artesunate suppository (0.2%).
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In an examination of the 2013-14 Malawi SPA, 92% of facilities had an ACT drug in stock on the day of
the survey (Table 9). This means that the ACT drug was observed in the health facility, and there was at
least one valid dose available on the day of the interview. By facility type, 100% of government hospitals
and 99% of government health centers and faith-based organizations had ACTs available in stock. However,
only 82% of private facilities and 81% of government health posts or mobile clinics had ACT in stock.
(Table 9).
In a comparison of the type of antimalarial drug used and availability of antimalarial drugs by facilities in
Malawi, more than 90% of children who went to a government hospital, government health center, or a
faith-based facility who took an antimalarial drug received an ACT. This concurs with the data from the
facility level in that greater than 99% of these facilities had availability of ACTs on the day of the survey.
Data from the DHS showed that 97% of children who went to a government health post who took an
antimalarial drug received an ACT. However, according to the 2013-14 SPA, 81% of government health
posts had ACT in stock on the day of the survey. Injectable quinine and oral quinine were well stocked in
facilities, although they are rarely used because they are not the recommended first-line treatment drugs for
children under age 5.
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0

85

93

Total

1

1

91

8

1

97

77

0

94

Christian health
association/mission/
faith-based
Any other source

Private facility

2

Injectable
artesunate

95

ACT

0

2

1

0

0

0

0

Artesunate
suppository
(rectal)

2

3

5

9

1

2

0

Oral
quinine

2015-16 Malawi DHS

4

2

13

9

1

4

4

Injectable
quinine

1,583

44

123

105

196

942

194

34

Number of
children
with fever
who sought
treatment
and took an
antimalarial
drugs

2013-14 Malawi SPA

92

n/a

99

82

81

99

100

Any
ACT

3

n/a

4

6

0

1

4

Injectable
artesunate

1

n/a

1

3

0

0

0

Artesunate
suppository
(rectal)

72

n/a

83

74

49

67

86

Oral
quinine

89

n/a

95

79

69

99

98

Injectable
quinine

947

n/a

162

330

68

338

48

Total number of
facilities

Among facilities offering malaria diagnosis/treatment services or curative sick
child care services

Type of antimalarial drug used and availability of antimalarial drugs by facilities in Malawi

Government
hospital
Government health
center
Government health
post or mobile
clinic

Facility type

Table 9

4.1.7

Service readiness

The components of the malaria service readiness index include facility personnel trained in mRDT,
microscopy, case management and treatment of malaria in children, national guidelines for diagnosis and
treatment, proper supplies for diagnosing malaria, and ACTs available on site. Among facilities in Malawi
that offer malaria diagnosis/treatment services or curative care for sick children, 25% have all the
components to be considered malaria service ready (Table 10). By facility type, the percentage of facilities
considered malaria service ready ranges from 60% for government hospitals to 12% for private facilities.
Across all facilities, the lowest component of the malaria service readiness index was the diagnostic
capacity.
In comparisons of the source of advice or treatment for children with fever to the components of the malaria
service readiness index, 39% of children with a fever were taken to a government health center, although
only 32% of government health centers are considered malaria service ready. Among government health
centers, 99% have ACTs available and 71% have national guidelines for the diagnosis and treatment of
malaria available at the facility, which are components of service readiness. The major barrier to service
readiness in Malawi appears to be the low diagnostic capacity (41%). Among government hospitals, 60%
are malaria service ready, although only 8% of children sought care for a fever at a government hospital.
Table 10

Source of advice or treatment for children with fever and components of malaria service
readiness by facilities in Malawi
2015-16 Malawi DHS

Facility type

Government hospital
Government health
center
Government health
post or mobile clinic
Private facility

2013-14 Malawi SPA
Among facilities offering malaria diagnosis/treatment services or curative sick child
care services
Personnel
National
trained in
guidelines
mRDT,
Malaria
for diagnosis
microscopy
service
Total number
Diagnostic
ACTs
and
or case
readiness
of facilities
capacity
available
treatment of
management
index
malaria
treatment of
malaria in
children

Percentage
for whom
advice or
treatment
was sought

Number
of
children
under
age 5
with a
fever

8

4,774

84

82

76

100

60

48

39

4,774

65

71

41

99

32

338

7

4,774

41

61

20

71

15

68

5

4,774

39

51

19

82

12

330

Christian health
association/mission/
faith-based
Any other source

4

4,774

58

70

43

99

33

162

6

4,774

n/a

n/a

n/a

n/a

n/a

n/a

Total

67

4,774

54

64

34

92

25

947

4.1.8

Malaria endemicity

To explore if malaria service readiness varies by the level of malaria transmission, the components of
malaria service readiness were examined by endemicity level in Malawi. Facilities were stratified into two
equal frequency groups (lower and higher malaria risk categories). The lower malaria risk category for
Malawi included facilities with a PfPR≤10.2% while facilities with a higher malaria risk had a PfPR≥10.3%.
All components of malaria service readiness (trained personnel, guidelines, diagnostic capacity, and
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available ACTs) were higher in areas of higher malaria transmission as compared to the lower malaria
transmission areas. When examining malaria service readiness by facilities and malaria endemicity,
government hospitals, government health centers, government health posts or mobile clinics, and private
facilities had greater malaria service readiness in locations with higher malaria endemicity, while only faithbased organizations had higher malaria service readiness in locations with lower malaria endemicity (Table
11).
Table 11

Malaria service readiness by malaria endemicity and facility in Malawi
2013-14 Malawi SPA
Personnel
trained in
mRDT,
microscopy,
or case
management/
treatment of
malaria in
children

National
guidelines
for diagnosis
and
treatment of
malaria

Diagnostic
capacity

ACTs
available

Malaria
service
readiness
index

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

PfPR≤ 10.2%

78

78

78

100

56

33

PfPR≥10.3%

89

85

74

100

63

26

PfPR≤ 10.2%

61

68

41

100

27

150

PfPR≥10.3%

69

74

42

99

36

188

PfPR≤ 10.2%

35

55

7

74

3

30

PfPR≥10.3%

46

65

30

86

24

39

PfPR≤ 10.2%

35

51

18

81

10

177

PfPR≥10.3%

43

51

21

83

13

153

PfPR≤ 10.2%

57

75

48

99

40

71

PfPR≥10.3%

58

67

40

99

27

90

PfPR≤ 10.2%

49

62

33

90

22

451

PfPR≥10.3%

58

65

36

93

28

497

Facility type

Government
hospital

Government
health center

Government
health post or
mobile clinic

Private facility

Christian health
association/
mission/faithbased

Total

4.2

Senegal

4.2.1

Service availability

In the 2016 Senegal Continuous DHS, advice or treatment was sought for 50% of the children with fever
in the 2 weeks before the survey (Table 12). Most children with recent fever for whom care was sought,
received advice or treatment from a formal health provider (47%). Among those seeking advice or
treatment, 32% of children were taken to a government health post or mobile clinic, 9% to a private facility,
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5% to a government hospital or health center, and 3% to a government health hut. Only 3% sought advice
or treatment from a source not sampled in the SPA survey (Table 12).
In the 2016 Senegal Continuous SPA, 99% of facilities in Senegal offered malaria diagnosis/treatment
services or curative care for sick children. Among the facilities sampled, 100% of government hospitals,
health centers, government health posts or mobile clinics offer malaria diagnosis/treatment services or
curative care for sick children. Similarly, 98% of government health huts and private facilities offered
malaria diagnosis/treatment services or curative care for sick children (Table 12).
Comparison of DHS data on the source of advice or treatment for children with fever with SPA data on the
availability of malaria services by facility type in Senegal shows that government health posts or mobile
clinics had the highest utilization for seeking advice or treatment for fever in Senegal (32%) and that 100%
of government health posts or mobile clinics offer malaria diagnosis/treatment services or curative care for
sick children (Table 12).
Table 12

Source of advice or treatment for children with fever and availability of malaria services by
facilities in Senegal
2016 Senegal Continuous DHS

2016 Senegal Continuous SPA

Number of children
under age 5 with a
fever

Facilities
offering malaria
diagnosis/treat
ment services

Facilities
offering
curative
care for
sick
children

Facilities offering
malaria
diagnosis/treatment
services or curative
care for sick
children

Total
number
of
facilities

5

692

100

96

100

29

32

692

100

100

100

252

3

692

91

94

98

87

Private facility

9

692

97

80

98

72

Any other source

3

692

n/a

n/a

n/a

n/a

Total

50

692

98

95

99

439

Facility type

Government
hospital or health
center
Government health
post or mobile
clinic
Government health
hut

4.2.2

Percentage for
whom advice or
treatment was
sought

Trained personnel

In the 2016 Senegal Continuous DHS, 26% of children with a recent fever for whom treatment was sought
had blood taken from a finger or heel, presumably for malaria testing (Table 13). Disaggregating by facility
type, 36% of children who visited a government health hut, 34% of children who went to a government
hospital or health center, 29% of children who went to a government health post, and 11% who went to a
private facility had blood taken from a finger or heel for testing. The percentage of children who went to a
source not sampled in the SPA had blood taken from a finger or heel for testing is not shown due to the low
number of children who visited another type of provider.
The 2016 Senegal Continuous SPA found that 65% of facilities had at least one person trained in mRDT,
88% in microscopy, 63% in case management and treatment of malaria in children, and 88% trained in
mRDT, microscopy, or case management and treatment of malaria in children (Table 13). By facility type,
the percentage of facilities with at least one person trained in mRDT ranges from 80% of government health
posts or mobile clinics to 36% of the private facilities. Having at least one person trained in microscopy
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ranges from 96% in government health posts or mobile clinics to 64% in private clinics. Similarly, the
percentage of facilities with at least one staff member trained in case management and treatment of malaria
in children ranges from 79% of government health posts or mobile clinics to 34% of health huts. The
composite indicator that examines personnel trained in mRDT, microscopy, or case management and
treatment of malaria in children ranges from 96% in government health posts or mobile clinics to 64% in
the private facilities (Table 13).
A comparison of diagnostic testing data from the DHS and malaria training of personnel by facility type
from the SPA shows that 36% of children in Senegal who went to a government health hut had blood taken
from a finger or heel for testing while 84% of government health huts had at least one person trained in
mRDT, microscopy, or case management and treatment of malaria in children (Figure 8). Ninety-six percent
of government health posts or mobile clinics had at least one individual trained in mRDT, microscopy, or
case management and treatment of malaria in children, while only 29% of children who sought care at
government health post had blood taken from a finger or heel for testing. A scatterplot of the percentage of
febrile children who had blood taken from a finger or heel for testing and percentage of facilities with
personnel trained in mRDT, microscopy, or case management and treatment of malaria in children by
facility type shows a positive association between the two measures with an R2 of 0.61 (Figure 8).
Table 13

Diagnosis of fever and malaria training of personnel by facilities in Senegal
2016 Senegal Continuous
DHS

2016 Senegal Continuous SPA
Among facilities offering malaria diagnosis/treatment services or curative sick child care
services
Personnel
Personnel trained
trained in
in mRDT,
case
microscopy,
Personnel
Personnel
Total number of
management
or case
trained in
trained in
facilities
and
management/treat
microscopy
mRDT
treatment of
ment of malaria in
malaria in
children
children

Percentage
who had
blood taken
from a
finger or
heel for
testing

Number of
children
under age 5
with a fever
who sought
treatment

34

32

62

86

63

86

29

29

223

80

96

79

96

252

36

23

42

84

34

84

85

Private facility

11

60

36

64

36

64

70

Any other
source

*

10

n/a

n/a

n/a

n/a

n/a

Total

26

345

65

88

63

88

436

Facility type

Government
hospital
Government
health post or
mobile clinic
Government
health hut

Note: An asterisk indicates that a figure is based on fewer than 25 unweighted cases and has been suppressed.
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Figure 8

Diagnosis of fever by malaria training of personnel in Senegal
R² = 0.6086

Percentage of personnel trained in mRDT, microscopy, or case
management/treatment of malaria in children
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National guidelines

In the 2016 Senegal Continuous SPA, 87% of facilities had national guidelines for the diagnosis and
treatment of malaria, and 82% of facilities had a malaria mRDT protocol available. By facility type, the
percentage of facilities with national guidelines for diagnosis and treatment of malaria ranged from 94% at
government health post or mobile clinics to 72% at private facilities. Facilities with a malaria mRDT
protocol ranged from 93% of government hospitals or health centers to 61% of government health posts
(Table 14).
Comparing diagnostic testing of children from the DHS and availability of national malaria guidelines or a
mRDT protocol by facility type in Senegal from the SPA, 36% of febrile children taken to a government
health hut had blood taken from a finger or heel for testing, although only 76% of government health huts
had national guidelines for diagnosis and treatment of malaria and 61% had malaria RDT protocol. The
coefficient of determination (R2) of percentage of febrile children who had blood taken from a finger or
heel for testing and percentage of facilities that had national guidelines for diagnosis and treatment of
malaria by facility type shows a weak positive association between the two measures with an R2 of 0.25
(Figure 9). Similarly, the percentage of children who had blood taken from a finger or heel for testing and
percentage of facilities with malaria RDT protocol by facility type shows a weak positive association
between the two measures with an R2 of 0.04 (Figure 10).
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Table 14

Diagnosis of fever and availability of national malaria guidelines/protocol by facilities in Senegal
2016 Senegal Continuous DHS

2016 Senegal Continuous SPA

Percentage who had blood
taken from a finger or heel
for testing

Number of children under
age 5 with a fever who
sought treatment

34

Among facilities offering malaria diagnosis/treatment
services or curative sick child care services
National guidelines
for diagnosis and
treatment of malaria

Malaria
mRDT
Protocol

Total
number of
facilities

32

91

93

29

39

223

94

91

252

36

23

76

61

85

Private facility

11

60

72

69

70

Any other source

*

10

n/a

n/a

n/a

Total

26

345

87

82

436

Facility type
Government
hospital or health
center
Government health
post or mobile
clinic
Government health
hut

Note: An asterisk indicates that a figure is based on fewer than 25 unweighted cases and has been suppressed.

Figure 9

Diagnosis of fever by availability of national malaria guidelines for diagnosis/treatment in
Senegal
R² = 0.2479
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Figure 10

Diagnosis of fever by availability of malaria RDT protocol in Senegal
R² = 0.0421
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Supplies

In Senegal, 90% of facilities had mRDT supplies, 10% had malaria microscopy supplies, and 91% had any
malaria diagnostic supplies (mRDT and/or microscopy) (Table 15). By facility type, the percentage of
facilities with malaria mRDT supplies ranges from 98% in government hospital, health centers, health posts,
or mobile clinics to 75% in government health huts and private facilities. The percentage of facilities with
malaria microscopy supplies ranges from 81% of government hospitals or health centers to 0% of
government health huts. The percentage of facilities with any malaria diagnostic supplies ranges from 98%
of government hospitals and faith-based facilities, to 100% of government hospitals or health centers to
75% of government health huts (Table 15).
In comparisons of diagnostic testing and availability of malaria diagnostic supplies by facility type in
Senegal, 36% of children who went to a government health hut had blood taken from a finger or heel for
testing. Among the government health huts, 75% had adequate mRDT supplies while none had adequate
microscopy supplies. Government hospitals, health centers, health posts, or mobile clinics had a very high
percentage of facilities with an availability of diagnostic supplies, although few children had blood taken
from a finger or heel for testing when going to these facilities. In Senegal there is a weak association
(R2=0.1) between diagnostic testing among febrile children seeking treatment at specific facility types and
malaria diagnostic supplies available at the facility type (Figure 11).
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Table 15

Diagnosis of fever and availability of malaria diagnostic supplies by facilities in Senegal
2016 Senegal Continuous
DHS
Percentage
Number of
who had
children under
blood taken
age 5 with a
from a
fever who
finger or
sought
heel for
treatment
testing

Facility type

2016 Senegal Continuous SPA
Among facilities offering malaria diagnosis/treatment services or curative sick
child care services
Malaria
mRDT
supplies

Malaria
microscopy
supplies

Any malaria
diagnostic
supplies

Total number of facilities

Government hospital
or health center
Government health
post or mobile clinic
Government health
hut

34

32

98

81

100

29

39

223

98

3

98

252

36

23

75

0

75

85

Private facility

11

60

75

27

78

70

Any other source

*

10

n/a

n/a

n/a

n/a

Total

26

345

90

10

91

436

Note: An asterisk indicates that a figure is based on fewer than 25 unweighted cases and has been suppressed.

Figure 11

Diagnosis of fever by availability of malaria diagnostic supplies in Senegal
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Diagnostic capacity

In Senegal, 9% of facilities had microscopy diagnostic capacity, 56% had mRDT diagnostic capacity, and
60% had malaria diagnostic capacity (microscopy diagnostic capacity and mRDT diagnostic capacity)
(Table 16). By facility type, microscopy diagnostic capacity ranges from 74% of government hospitals and
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health centers to 0% of government health huts. The mRDT diagnostic capacity ranges from 73% of
government health posts or mobile clinics to 28% of government health huts and private facilities. Overall
diagnostic capacity by facility ranges from 82% of government hospitals and health centers to 28% of
government health huts (Table 16).
When comparing the diagnosis of fever and malaria diagnostic capacity by facility type in Senegal, 36% of
children who went to a government health hut had blood taken from a finger or heel for testing, although
only 28% of government health huts have full diagnostic capacity. Among children for whom treatment
was sought at government hospitals or health centers, 34% had blood taken from a finger or heel for testing
Government hospitals or health centers also had a high percentage of facilities with both microscopy (74%)
and mRDT diagnostic capacity (60%). All facilities (except government hospitals or health centers) had
higher mRDT diagnostic capacity than microscopy diagnostic capacity. There is a weak positive association
(R2=0.04) between diagnostic testing among febrile children seeking treatment at specific facility types and
facilities with diagnostic capacity (Figure 12).
Table 16

Diagnosis of fever and malaria diagnostic capacity by facilities in Senegal
2016 Senegal Continuous DHS

Facility type
Government hospital
or health center
Government health
post or mobile clinic

2016 Senegal Continuous DHS
Among facilities offering malaria diagnosis/treatment services or curative
sick child care services

Percentage
who had
blood taken
from a finger
or heel for
testing

Number of
children under
age 5 with a
fever who
sought
treatment

Microscopy
diagnostic
capacity

mRDT
diagnostic
capacity

Diagnostic
capacity

Total number of
facilities

34

32

74

60

82

29

39

223

1

73

74

252

Government health hut

36

23

0

28

28

85

Private facility

11

60

20

28

42

70

Any other source

*

10

n/a

n/a

n/a

n/a

Total

26

345

9

56

60

436

Note: An asterisk indicates that a figure is based on fewer than 25 unweighted cases and has been suppressed.
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Figure 12

Diagnosis of fever by malaria diagnostic capacity in Senegal
R² = 0.0395
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ACT availability

Among children under age 5 with a fever who sought treatment and took an antimalarial drug, 30% of
children received an ACT. The percentage of children who received an injectable artesunate, artesunate
suppository, oral quinine, and injectable quinine are not shown due to fewer than 25 unweighted cases of
children who attended the specific health facilities among children with fever who took an antimalarial
drug.
In examining the 2016 Senegal Continuous SPA, 69% of facilities had an ACT drug in stock on the day of
the survey (Table 17). This means that the ACT drug was observed in the health facility, and there was at
least one valid dose available at the day of the interview. By facility type, 96% of government health posts
or mobile clinics, and 90% of government hospitals or health centers had ACTs available in stock. However,
only 63% of government health huts and 48% of private facilities had ACTs available in stock. In Senegal,
66% of facilities had injectable quinine available on the day of the survey. Less common drugs available
included oral quinine and injectable artesunate (1%) (Table 17).
Due to low numbers of children with fever who sought treatment and took an antimalarial drug, it is not
possible to compare the type of antimalarial drug used and the availability of antimalarial drugs by facilities
in Senegal.
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*
0

*
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0

*
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*
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Oral
quinine

0

*

*

*

*

*

Injectable
quinine

33

0

9

1

18

5

45

Number of
children with
fever who
took an
antimalarial
drugs

Note: An asterisk indicates that a figure is based on fewer than 25 unweighted cases and has been suppressed.

*

*

*

*

Any other source

*

*

Private facility

*

Injectable
artesunate

*

ACT

Artesunate
suppository
(rectal)

2016 Senegal Continuous DHS

69

n/a

48

63

96

90

Any
ACT

1

n/a

2

0

1

5

Injectable
artesunate

0

n/a

0

0

0

0

Artesunate
suppository
(rectal)

1

n/a

0

0

1

5

Oral
quinine

66

n/a

54

0

88

91

Injectable
quinine

435

n/a

70

85

252

29

Total number of
facilities

Among facilities offering malaria diagnosis/treatment services or curative sick
child care services

2016 Senegal Continuous SPA

Type of antimalarial drug used and availability of antimalarial drugs by facilities in Senegal

Government
hospital or health
center
Government
health post or
mobile clinic
Government
health hut

Facility type

Table 17

4.2.7

Service readiness

Components of the malaria service readiness index include the facilities having personnel trained in mRDT,
microscopy, or case management and treatment of malaria in children, national guidelines for diagnosis and
treatment, proper supplies to diagnosis malaria, and ACTs available on site. Among facilities in Malawi that
offer malaria diagnosis/treatment services or curative care for sick children, 49% have all the components
to be considered malaria service ready (Table 18). By facility type, the percentage of facilities considered
malaria service ready ranges from 77% of government hospitals or health centers to 21% of government
health huts. Across all facilities, the lowest component of the malaria service readiness index was the
diagnostic capacity.
Comparing the source of advice or treatment for children with fever to the components of the malaria
service readiness index, 32% of children with a fever were taken to a government health post or mobile
clinic, although only 69% of government health centers are considered malaria service ready. Among
government health posts or mobile clinics, 96% have ACTs available and personnel trained in mRDT,
microscopy, or case management and treatment of malaria in children in the past 24 months, and 94% have
national guidelines for diagnosis and treatment of malaria. Although the government health posts or mobile
clinics in Senegal are performing poorly, only 74% of facilities have diagnostic capacity. Among
government hospitals or health centers, 77% are malaria service ready, but only 5% of children are seeking
care at a government hospital or health center for fever.
Table 18

Source of advice or treatment for children with fever and components of malaria service
readiness by facilities in Senegal
2016 Senegal
Continuous DHS

Facility type

Government
hospital or health
center
Government
health post or
mobile clinic
Government
health hut

2016 Senegal Continuous SPA
Among facilities offering malaria diagnosis/treatment services or curative sick child
care services
Personnel
trained in
National
mRDT,
Malaria
guidelines
microscopy,
Total number
service
Diagnostic
ACTs
for
or case
of facilities
readiness
capacity
available
diagnosis/tr
management
index
eatment of
and
malaria
treatment of
malaria in
children

Percentage
for whom
advice or
treatment
was
sought

Number
of
children
under age
5 with a
fever

5

692

86

91

82

90

77

29

32

692

96

94

74

96

69

252

3

692

84

76

28

63

21

85

Private facility

9

692

64

72

42

48

26

70

Any other source

3

692

n/a

n/a

n/a

n/a

n/a

n/a

Total

50

692

88

87

60

69

49

436

4.2.8

Malaria endemicity

To explore if malaria service readiness varies by level of malaria transmission, the components of malaria
service readiness were examined by endemicity level in Senegal. Facilities were stratified into two equal
frequency groups (lower and higher malaria risk categories). The lower malaria risk category for Senegal
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included facilities with a PfPR≤ 2.4% and those with a higher malaria risk had a PfPR≥2.5%. Across all
components of malaria service readiness (trained personnel, guidelines, diagnostic capacity, and availability
of ACTs), malaria service readiness components are slightly higher in areas of lower malaria transmission
as compared to the higher malaria transmission areas. When examining malaria service readiness by
facilities and malaria endemicity, government hospitals, health centers, and health huts had a higher malaria
service readiness in locations with higher malaria endemicity, while only private facilities had higher
malaria service readiness in locations with lower malaria endemicity (Table 19).
Table 19

Malaria service readiness by malaria endemicity and facility in Senegal
2016 Senegal Continuous SPA
Personnel
trained in
mRDT,
microscopy, or
case
management
and treatment
of malaria in
children

National
guidelines
for diagnosis
and
treatment of
malaria

Diagnostic
capacity

PfPR≤ 2.4%

83

89

PfPR≥2.5%

90

PfPR≤ 2.4%
PfPR≥2.5%

ACTs
available

Malaria
service
readiness
index

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

77

92

71

16

94

87

87

84

13

96

94

74

94

68

134

97

94

73

98

70

118

PfPR≤ 2.4%

80

74

23

69

19

41

PfPR≥2.5%

88

77

32

57

22

45

PfPR≤ 2.4%

80

77

45

64

35

28

PfPR≥2.5%

54

68

39

38

20

42

PfPR≤ 2.4%

90

88

61

85

55

219

PfPR≥2.5%

86

86

59

78

52

217

Facility type

Government
hospital

Government
health center

Government
health hut

Private facility

Total

4.3

Tanzania

4.3.1

Service availability

In the 2015-16 Tanzania DHS-MIS, advice or treatment was sought for 81% of the children with fever in
the 2 weeks before the survey (Table 20). Among children with recent fever for whom care was sought,
41% received advice or treatment from a formal health provider. Among febrile children seeking advice or
treatment, 19% were taken to a government clinic or dispensary, 8% to a private facility, 6% to a government
health center, 4% to a government hospital, and 4% to a mission or faith-based facility. The majority (54%)
of children who sought advice or treatment were taken to a non-health facility provider such as an ADDO
or a pharmacy (Table 20).
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In the 2014-15 Tanzania SPA, 99% of facilities in Tanzania offered malaria diagnosis/treatment services or
curative care for sick children. Among the facilities sampled, 100% of government health centers,
government clinic or dispensaries, and mission or faith-based facilities, 99% of government hospitals, and
96% of private facilities offered malaria diagnosis/treatment services or curative care for sick children
(Table 20).
Comparison DHS data on the source of advice or treatment for children with fever with SPA data on
availability of malaria services by facility type in Tanzania shows that government clinic or dispensaries
had the highest utilization for seeking advice or treatment for fever in Tanzania (19%), and that 100% of
these same government clinic or dispensaries offer malaria diagnosis/treatment services or curative care for
sick children (Table 20).
Table 20

Source of advice or treatment for children with fever and availability of malaria services by
facilities in Tanzania
2015-16 Tanzania DHS-MIS

2014-15 Tanzania SPA
Facilities
offering
curative
care for
sick
children

Facilities offering
malaria
diagnosis/treatment
services or curative
care for sick
children

Total
number
of
facilities

Percentage for
whom advice or
treatment was
sought

Number of children
under age 5 with a
fever

Facilities
offering malaria
diagnosis/treat
ment services

4

1,706

99

98

99

25

6

1,706

100

100

100

88

19

1,706

100

99

100

764

8

1,706

96

91

96

162

Mission/faith-based

4

1,706

100

97

100

148

Any other source

54

1,706

n/a

n/a

n/a

n/a

Total

81

1,706

99

98

99

1,187

Facility type

Government
hospital
Government health
center
Government
clinic/dispensary
Private facility

4.3.2

Trained personnel

In the 2015-16 Tanzania DHS-MIS, 42% of children with a recent fever for whom treatment was sought
had blood taken from a finger or heel, presumably for malaria testing (Table 21). Disaggregating by facility
type, blood from a finger was taken from 80% of children who went to a faith-based organization, 79% of
children in a private facility, 73% of children in a government hospital, 62% in a government health center,
and 54% in a government clinic or dispensary. Only 25% of children who went to an informal source not
sampled in the SPA survey had blood taken from a finger or heel for testing.
The 2014-15 Tanzania SPA found that 40% of facilities had at least one personnel trained in mRDT, 36%
in microscopy, and 47% in mRDT, microscopy, and case management and treatment of malaria in children
(Table 21). By facility type, the percentage of facilities with at least one personnel trained in mRDT ranges
from 66% of government health centers to 26% of private facilities. At least one personnel trained in
microscopy ranges from 66% of government health centers to 25% of private facilities. Similarly, the
percentage of facilities with staff trained in case management and treatment of malaria in children ranges
from 64% of government health centers to 24% of private facilities. The composite indicator that examined
at least one personnel trained in mRDT, microscopy, and case management and treatment of malaria in
children ranges from 74% of government health centers to 27% of private facilities (Table 21).
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A comparison of diagnostic testing data from the DHS and malaria training of personnel by facility type
from the SPA shows that 73% of children in Tanzania who went to a government hospital had blood taken
from a finger or heel for testing, while 67% of government hospitals had at least one personnel trained in
mRDT, microscopy, or case management and treatment of malaria in children (Figure 13). Faith-based
facilities had the highest percentage of children who had blood taken from a finger or heel for testing (80%),
although only slightly less than half of the facilities (47%) had at least one personnel trained in mRDT,
microscopy, or case management and treatment of malaria in children (Figure 13). A scatterplot of children
who had blood taken from a finger or heel for testing and personnel trained in mRDT, microscopy, or case
management/treatment of malaria in children by facility type shows a weak negative association between
the two measures with an R2 of 0.14 (Figure 13).
Table 21

Diagnosis of fever and malaria training of personnel by facilities in Tanzania
2015-16 Tanzania DHSMIS

Facility type

Government
hospital
Government
health center
Government
clinic/
dispensary
Private facility
Mission/faithbased
Any other
source
Total

2014-15 Tanzania SPA
Among facilities offering malaria diagnosis/treatment services or curative sick child care
services
Personnel
Personnel trained
trained in
in mRDT,
case
Personnel
Personnel
Total number of
microscopy, or
management
trained in
trained in
facilities
case management
and
microscopy
mRDT
and treatment of
treatment of
malaria in children
malaria in
children

Percentage
who had
blood taken
from a
finger or
heel for
testing

Number of
children
under age 5
with a fever
who sought
treatment

73

61

56

62

59

67

24

62

95

66

66

64

74

88

54

312

41

34

34

47

761

79

130

26

25

24

27

156

80

64

36

38

39

48

147

25

738

n/a

n/a

n/a

n/a

n/a

42

1,385
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Figure 13

Diagnosis of fever by malaria training of personnel in Tanzania
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National guidelines

In the 2014-15 Tanzania SPA, 62% of facilities had national guidelines for diagnosis and treatment of
malaria and 64% of facilities had a malaria mRDT protocol available. By facility type, the percentage of
facilities with national guidelines for diagnosis and treatment of malaria ranged from 65% of government
clinics or dispensaries to 43% of private facilities. Facilities with a malaria mRDT protocol ranged from
90% of government hospitals to 54% of mission or faith-based facilities (Table 22).
In a comparison of diagnostic testing of children from the DHS and the availability of national malaria
guidelines and an mRDT protocol by facility type in Tanzania from the SPA, 80% of children who went to
a mission or faith-based facility had blood taken from a finger or heel for testing, while only 60% of mission
or faith-based facilities had national guidelines for the diagnosis and treatment of malaria and 54% had an
mRDT protocol. The coefficient of determination (R2) of the percentage of febrile children who had blood
taken from a finger or heel for testing and the percentage of facilities that had national guidelines for
diagnosis and treatment of malaria by facility type shows a moderate negative association between the two
measures with an R2 of 0.45 (Figure 14). Similarly, children who had blood taken from a finger or heel for
testing and mRDT protocol by facility type shows a weak negative association between the two measures
with an R2 of 0.11 (Figure 15).
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Table 22

Diagnosis of fever and availability of national malaria guidelines/protocol by facilities in
Tanzania
2015-16 Tanzania DHS-MIS

Facility type

Percentage who had
blood taken from a
finger or heel for
testing

Number of
children under
age 5 with a
fever who sought
treatment

National guidelines
for diagnosis and
treatment of malaria

Malaria
mRDT
Protocol

Total number of facilities

73

61

48

90

24

62

95

61

80

88

54

312

65

65

761

79

130

43

55

156

80

64

60

54

147

25

738

n/a

n/a

n/a

42

1,385

62

64

1,177

Government
hospital
Government
health center
Government
clinic/dispensary
Private facility
Mission/faithbased
Any other source
Total

Figure 14

2014-15 Tanzania SPA
Among facilities offering malaria diagnosis/treatment services or
curative sick child care services

Diagnosis of fever by availability of national malaria guidelines for diagnosis/treatment in
Tanzania
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Figure 15

Diagnosis of fever by availability of malaria RDT protocol in Tanzania
R² = 0.1088

100

Government hospital

Percentage of facilities with malaria RDT protocol

90
Government health
center

80
70

Government
clinic/dispensary

60

Private facility

50

Mission/faith-based

40
30
20
10
0
0

4.3.4

10
20
30
40
50
60
70
80
90
Percentage of children under age 5 with fever who sought advice or treatment
who had blood taken from a finger or heel for testing

100

Supplies

In Tanzania, 81% of facilities had mRDT supplies, 17% had malaria microscopy supplies, and 84% had any
malaria diagnostic supplies (mRDT and/or microscopy) (Table 23). By facility type, the percentage of
facilities with mRDT supplies ranges from 94% for government hospitals to 63% for the private facilities.
The percentage of facilities with malaria microscopy supplies ranges from 55% of government hospitals to
5% of government clinics or dispensaries. The percentage of facilities with any malaria diagnostic supplies
ranges from 99% of government hospitals to 100% of government hospitals and 74% of private facilities
(Table 23).
Comparing diagnostic testing and availability of malaria diagnostic supplies by facility type in Tanzania,
80% of children who went to a mission or faith-based facility had blood taken from a finger or heel for
testing. Among the mission or faith-based facilities, 72% had adequate mRDT supplies, while 38% had
adequate microscopy supplies. Government hospitals had a very high percentage of facilities with an
availability of diagnostic supplies, although a smaller percentage of children had blood taken from a finger
or heel for testing when being seen at these facilities. In Tanzania, there is a weak negative association
(R2=0.11) between diagnostic testing among febrile children seeking treatment at specific facility types and
the malaria diagnostic supplies available at the facility type (Figure 16).
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Table 23

Diagnosis of fever and availability of malaria diagnostic supplies by facilities in Tanzania
2015-16 Tanzania DHS-MIS
Percentage
who had
blood taken
from a
finger or
heel for
testing

Number of
children under
age 5 with a
fever who
sought
treatment

73

2014-15 Tanzania SPA
Among facilities offering malaria diagnosis/treatment services or curative sick
child care services
Malaria
mRDT
supplies

Malaria
microscopy
supplies

Any malaria
diagnostic
supplies

Total number of facilities

61

94

55

99

24

62

95

93

45

96

88

54

312

84

5

84

761

Private facility

79

130

63

38

74

156

Mission/faith-based

80

64

72

39

82

147

Any other source

25

738

n/a

n/a

n/a

n/a

Total

42

1,385

81

17

84

1,177

Facility type
Government hospital
Government health
center
Government
clinic/dispensary

Figure 16

Diagnosis of fever by availability of malaria diagnostic supplies in Tanzania
R² = 0.106
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Diagnostic capacity

In Tanzania, 7% of facilities had microscopy diagnostic capacity, 26% had mRDT diagnostic capacity, and
28% had malaria diagnostic capacity (microscopy diagnostic capacity and mRDT diagnostic capacity)
(Table 24). By facility type, microscopy diagnostic capacity ranges from 43% of government hospitals to
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1% of government clinics or dispensaries. The percentage of facilities that have mRDT diagnostic capacity
ranges from 51% of government hospitals to 17% of the mission or faith-based facilities. Overall diagnostic
capacity by facility ranges from 62% of government hospitals to 21% of private facilities and mission or
faith-based facilities (Table 24).
When comparing diagnosis of fever and malaria diagnostic capacity by facilities in Tanzania, 80% of
children who went to a mission or faith-based facility had blood taken from a finger or heel for testing,
while only 21% of mission or faith-based facilities have full diagnostic capacity. Among children for whom
treatment was sought at government hospitals, 73% had blood taken from a finger or heel for testing.
Government hospitals also had the highest percentage of facilities with both microscopy (43%) and mRDT
diagnostic capacity (51%). All facilities had higher mRDT diagnostic capacity than microscopy diagnostic
capacity. There is a weak negative association (R2=0.06) with diagnostic testing among febrile children
seeking treatment at specific facility types and facilities with diagnostic capacity (Figure 17).
Table 24

Diagnosis of fever and malaria diagnostic capacity by facilities in Tanzania
2015-16 Tanzania DHS-MIS

2014-15 Tanzania SPA

Percentage
who had
blood taken
from a finger
or heel for
testing

Number of
children under
age 5 with a
fever who
sought
treatment

Microscopy
Diagnostic
capacity

mRDT
Diagnostic
capacity

Diagnostic
capacity

Total number of
facilities

73

61

43

51

62

24

62

95

33

50

57

88

54

312

1

26

27

761

Private facility

79

130

8

18

21

156

Mission/faith-based

80

64

13

17

21

147

Any other source

25

738

n/a

n/a

n/a

n/a

Total

42

1,385

7

26

28

1,177

Facility type
Government hospital
Government health
center
Government
clinic/dispensary

Among facilities offering malaria diagnosis/treatment services or curative
sick child care services
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Figure 17

Diagnosis of fever by malaria diagnostic capacity in Tanzania
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ACT availability

Among children under age 5 with a fever who sought treatment and took an antimalarial drug, 85% of
children received an ACT. By facility type, receipt of ACT varies from 96% of children for whom treatment
was sought and an antimalarial was prescribed at a government clinic or dispensary, 84% at a non-health
facility, 81% at government health centers, 80% at a government hospital, 75% at a private facility, and
75% at a mission or faith-based facility.
In examining the 2014-15 Tanzania SPA, 90% of facilities had an ACT drug in stock on the day of the
survey (Table 25). This means that the ACT drug was observed in the health facility, and there was at least
one valid dose available on the day of the interview. By facility type, 94% of government health centers,
94% of government dispensaries, and 91% of government hospitals had ACTs available in stock. However,
only 84% of mission or faith-based facilities and 74% of private facilities organizations had ACTs available
in stock. In Tanzania, 80% of facilities had injectable quinine available on the day of the survey, while 67%
of facilities had oral quinine. Less common drugs available included injectable artesunate (27% of facilities)
and artesunate suppository (2%) (Table 25).
When comparing the type of antimalarial drug used and the availability of antimalarial drugs by facilities
in Tanzania, more than 96% of children who visited a government clinic or dispensary with a fever received
an ACT. This concurs with the data from the facility level in that greater than 94% of government clinics
or dispensaries had availability of ACTs on the day of the survey.
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0
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85
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1

0

75

7

0

96

75

0

81

Mission/faithbased
Any other source

Private facility

2

Injectable
artesunate

80

ACT

0

0

0

0

0

0

0

Artesunate
suppository
(rectal)

4

5

7

2

0

11

4

Oral
quinine

3

1

13

5

2

12

7

Injectable
quinine

2015-16 Tanzania DHS-MIS

811

447

43

73

194

58

38

56

Number of
children
with fever
who took
an
antimalarial
drugs

2014-15 Tanzania SPA

90

n/a

84

74

94

94

91

Any
ACT

27

n/a

25

34

24

45

52

Injectable
artesunate

2

n/a

4

5

1

3

2

Artesunate
suppository
(rectal)

67

n/a

64

52

70

66

73

Oral
quinine

80

n/a

77

67

83

83

88

Injectable
quinine

1,177

n/a

147

156

761

88

24

Total number of
facilities

Among facilities offering malaria diagnosis/treatment services or curative sick
child care services

Type of antimalarial drug used and availability of antimalarial drugs by facilities in Tanzania

Government
hospital
Government
health center
Government
clinic/dispensary

Facility type

Table 25

4.3.7

Service readiness

Components of the malaria service readiness index include the facilities having personnel trained in mRDT,
microscopy, or case management and treatment of malaria in children, national guidelines for diagnosis and
treatment, proper supplies to diagnosis malaria, and ACTs available on site. Among facilities in Tanzania
that offer malaria diagnosis/treatment services or curative care for sick children, 18% have all the
components to be considered malaria service ready (Table 26). By facility type, the percentage of facilities
that are considered malaria service ready ranges from 35% of government health centers to 11% of private
facilities. Across all facilities (except government hospitals), the lowest component of the malaria service
readiness index that was diagnostic capacity.
Comparing the source of advice or treatment for children with fever to the components of the malaria
service readiness index, 19% of children with a fever were taken to a government clinic or dispensary,
although only 19% of government clinics or dispensaries are considered malaria service ready. Among
government clinics or dispensaries, 94% have ACTs available and 65% have national guidelines for
diagnosis and treatment of malaria, two components of service readiness. At the government health centers
in Tanzania that are performing poorly, only 47% of facilities have personnel trained in mRDT, microscopy,
or case management and treatment of malaria in children, and 27% have diagnostic capacity. In Tanzania,
35% of government health centers are malaria service ready, but only 6% of children seek care at a
government health centers for fever.
Table 26

Source of advice or treatment for children with fever and components of malaria service
readiness by facilities in Tanzania
2015-16 Tanzania
DHS-MIS

2014-15 Tanzania SPA
Among facilities offering malaria diagnosis/treatment services or curative sick child
care services
Personnel
trained in
National
mRDT,
guidelines
Malaria
microscopy,
for
Total number
service
Diagnostic
ACTs
or case
diagnosis
of facilities
readiness
capacity
available
management
and
index
and
treatment
treatment of
of malaria
malaria in
children

Percentage
for whom
advice or
treatment
was
sought

Number
of
children
under age
5 with a
fever

4

1,706

67

48

62

91

33

24

6

1,706

74

61

57

94

35

88

19

1,706

47

65

27

94

19

761

Private facility

8

1,706

27

43

21

74

11

156

Mission/faithbased
Any other source

4

1,706

48

60

21

84

12

147

54

1,706

n/a

n/a

n/a

n/a

n/a

n/a

Total

81

1,706

47

61

28

90

18

1,177

Facility type

Government
hospital
Government
health center
Government
clinic/dispensary

4.3.8

Malaria endemicity

We also examined malaria service readiness by endemicity level for each type of facility. The lower malaria
risk category for Tanzania included facilities with a PfPR≤ 5%, while facilities with a higher malaria risk
had a PfPR≥5.1%. In general, across all components of malaria service readiness (trained personnel,
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guidelines, diagnostic capacity, and available ACTs), the malaria service component is higher in areas of
higher malaria transmission when compared to lower malaria transmission areas. When examining malaria
service readiness by facilities and malaria endemicity, government hospitals, government health centers,
and government clinics or dispensaries had a higher malaria service readiness in locations with higher
malaria endemicity, while private facilities and mission or faith-based facilities had higher malaria service
readiness in locations with lower malaria endemicity (Table 27).
Table 27

Malaria service readiness by malaria endemicity and facility in Tanzania
2014-15 Tanzania SPA
Personnel
trained in
mRDT,
microscopy, or
case
management/tre
atment of
malaria in
children

National
guidelines
for diagnosis
and
treatment of
malaria

Diagnostic
capacity

ACTs
available

Malaria
service
readiness
index

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

PfPR≤ 5%

70

44

63

88

28

12

PfPR≥5.1%

63

51

61

95

39

12

Facility type

Government
hospital

Government
health center
PfPR≤ 5%

79

59

62

94

34

39

PfPR≥5.1%

69

63

54

95

37

50

PfPR≤ 5%

44

63

26

95

16

312

PfPR≥5.1%

49

67

27

94

20

449

PfPR≤ 5%

30

35

25

75

11

94

PfPR≥5.1%

24

55

14

72

10

62

PfPR≤ 5%

47

73

25

74

14

69

PfPR≥5.1%

48

49

17

93

10

78

Total
PfPR≤ 5%
PfPR≥5.1%

45
48

58
63

29
27

88
92

16
20

526
651

Government
clinic/dispensary

Private facility

Mission/faithbased
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DISCUSSION AND CONCLUSIONS

To investigate the gaps between the seeking and provision of malaria services, we examined malaria service
utilization data in children under age 5 with fever from the household-based DHS surveys and provision of
care data from the facility-based SPA surveys from Malawi, Senegal, and Tanzania. Here we summarize
the key results for each component of malaria service readiness by facility and malaria service readiness by
malaria endemicity, discuss the study limitations, and provide overall conclusions.

5.1

Key Findings of Malaria Service Readiness Components by Facility

5.1.1

Trained personnel

An essential component of the proper diagnosis and treatment of malaria is the adequate training of facility
staff to provide the required services. Ongoing training for service providers ensures that providers continue
to learn the latest information about the services they provide. The percentage of facilities with at least one
personnel member trained in mRDT, microscopy, or case management and treatment of malaria in children
in the 24 months before the survey ranges from 47% of all facilities in Tanzania to 88% of all facilities in
Senegal. In all three countries, the lowest level facilities (health center/health post/health clinic) were the
most commonly utilized facilities for advice and treatment- seeking among children with fever. In Senegal,
96% of health centers or health post facilities had at least one personnel member trained in the diagnosis
and treatment of malaria in children in the 24 months before the survey. However, Malawi (65%) and
Tanzania (74%) had far fewer health centers or health post facilities with at least one person trained in
malaria diagnosis and treatment. These findings suggest that Malawi and Tanzania should increase the
number of malaria-specific trainings offered to personnel, especially focusing on the facilities, such as the
government health centers, where care-seeking for children with fever is most prevalent. Although the
personnel might have received training in the past (>24 months prior to the survey), malaria policies are
continually changing. There can be repercussions on the quality of diagnosis and treatment in facilities that
do not have at least one personnel member trained in updated policies.
5.1.2

National guidelines

National guidelines for the diagnosis and treatment of malaria are essential components of malaria care in
the facility setting. National guidelines serve as references for health care providers on the proper diagnosis
and treatment of malaria in their country. The percentage of facilities with national guidelines for diagnosis
and treatment of malaria ranges from 62% of all facilities in Tanzania to 87% of all facilities in Senegal.
When compared to other facility types, the health posts/health clinics/dispensaries in Senegal and Tanzania
had the highest percentage of facilities with national guidelines for diagnosis and treatment of malaria. In
Malawi, however, a higher percentage of hospitals (82%) had national guidelines available than the
government health centers (71%).
Similar to the percentage of facilities with at least one trained personnel member, Senegal is performing
well with almost all health posts (94%) having national guidelines for diagnosis and treatment of malaria
available at the facility. Unfortunately, the lack of available national guidelines is prevalent across all
facility types in Malawi and Tanzania. The availability of national guidelines within the health facility is
essential for staff to be knowledgeable about the guidelines for the diagnosis and treatment of malaria in
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their country. It is imperative for countries to disseminate regular guidelines across all levels of the health
facility system so that all staff are informed. In addition, across all three countries, private facilities had the
lowest percentage of facilities with national guidelines available on the day of the interview. Since private
facilities play a key role in the diagnosis and treatment of malaria, it is vital that they are also aware of the
national guidelines.
5.1.3

Diagnostic capacity

Malaria diagnostic capacity in a facility is defined as having microscopy or mRDT capacity. The percentage
of facilities with diagnostic capacity ranges from 28% for all facilities in Tanzania to 60% for the facilities
in Senegal. Across the three countries, government hospitals had the highest percentage of facilities with
diagnostic capacity. Government hospitals provide a wide array of services and are expected to have strong
diagnostic capacity. However, most care for children is sought at government health centers/health
posts/clinics in Malawi and Tanzania, where the diagnostic capacity of these facilities is less than 50%. In
all three countries, the malaria service readiness indicator was most influenced by a low diagnostic capacity.
Within the components of microscopy capacity, countries in this analysis had a low percentage of facilities
with adequate microscopy supplies (a functioning microscope with glass slides and relevant stains). Within
the components of mRDT capacity, countries had a low percentage of facilities with at least one personnel
member trained in mRDT.
Having adequate diagnostic capacity within facilities is a key component to the T3: Test, Treat, and Track
policy implemented by WHO in 2012 [34]. This policy mandates that every suspected malaria case should
be tested, every confirmed case should be treated with a quality-assured antimalarial medicine, and the
disease should be tracked through a timely and accurate surveillance system [34]. However, if adequate
diagnostic supplies are not available in the facility or if personnel are not adequately trained in mRDT or
microscopy testing, the T3 policy cannot be properly implemented.
5.1.4

ACT availability

The universal and continuous availability of antimalarial drugs is a critical component in the delivery of
malaria treatment in health facilities. The percentage of facilities with unexpired ACTs available on the day
of the survey ranges from 69% of all facilities in Senegal to 92% of all facilities in Malawi. Examination
of the most frequently reported source for advice or treatment for fever across all three countries (health
center or health post) showed that more than 90% of facilities had ACTs available on the day of the survey.
This is an encouraging finding because children who are positive for malaria can be treated with ACTs
within the facility where treatment is sought. According to the World Malaria Report, an estimated 409
million treatment courses of artemisinin-based combination therapy (ACT) were procured by countries in
2016, which represents an increase from 311 million in 2015 [1]. Of these procurements, 69% were reported
in the public sector. This is evident in the results of this analysis. Regardless of the source of care, the
majority of children who are treated with antimalarials are receiving ACTs in comparison to the less
efficacious monotherapy antimalarial drugs, although these drugs are available in the facility. Across all
three countries, the private facilities had the lowest percentage of facilities with ACTs available on the day
of the survey. While many governments do not have control of the stocks of ACTs in the private facilities,
these facilities play a crucial role in the overall health system and make a significant contribution to the
treatment of malaria.
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5.1.5

Malaria service readiness

The malaria service readiness index is an indicator that measures the ability of a facility to provide the best
care for the diagnosis and treatment of malaria. The facility must have personnel trained in either mRDT,
microscopy, or case management and treatment of malaria in children, national guidelines for diagnosis and
treatment of malaria, diagnostic capacity (microscopy or mRDT capacity), and unexpired ACTs to be
classified as malaria service ready. The percentage of facilities classified as malaria service ready ranges
from 49% of the facilities in Senegal to 18% of the facilities in Tanzania. Despite some countries performing
well in the individual components of malaria service readiness, a facility must have all four required
components to be classified as malaria service ready. Overall, among the four components of readiness, the
diagnostic capacity is the weakest area, followed by personnel training. All three countries perform well in
the availability of ACTs. Analysis of the most utilized provider type for malaria services revealed that in
Senegal, 69% of health centers or health posts were classified as malaria service ready, compared with a
much lower level in Malawi and Tanzania at 32% and 20%, respectively. Across the three countries,
government hospitals had the highest percentage of facilities classified as malaria service ready, although
only 10% of children under age 5 with a fever sought advice at a government hospital.

5.2

Key Findings of Malaria Service Readiness by Endemicity

Previous research has shown a link between health facility readiness to deliver malaria services and malaria
endemicity [5]. To examine this relationship, we stratified each facility type by high and low endemicity
(within the country) and compared the malaria service readiness. In general, across all three countries, there
was higher malaria service readiness in facilities located in the higher malaria endemicity areas of the
country. The exception was private and faith-based facilities where a higher degree of readiness was
observed in locations with low malaria endemicity. In all three countries, the greatest difference in malaria
service readiness by endemicity is seen in government facilities versus private or faith-based organizations.
Government hospitals, health posts, and health huts all had higher malaria service readiness in areas of
higher malaria endemicity. This may be due to the targeting of limited resources to facilities that have a
higher demand for malaria services, although the private and faith-based organizations had higher malaria
service readiness in places of lower malaria endemicity. This finding could be related to the ease of
providing supplies to urban settings that also have lower malaria endemicity. This report did not test for
significant differences between the endemicity of facility types, but this could be explored in an additional
analysis.
5.2.1

Study limitations

One important limitation of this study is the lack of linkages between the facilities in the DHS and SPA
surveys. Without this linkage, we do not know the service readiness of the exact facilities where the
caregiver sought advice and treatment for their child with a fever. In this report, the SPA surveys provided
information on the malaria service readiness of facilities, while the DHS surveys provided information on
population-level utilization of malaria services in children under age 5 with fever. However, linking these
two types of data sources can be challenging because the SPA and DHS are independent surveys and were
not designed to be linked. In addition, DHS clusters are geographically displaced to protect confidentiality
of the participants [35]. Since linkage of DHS and SPA surveys is not possible with these limitations, this
report provides a general overview of service readiness of facilities (according to SPA surveys) by specific
categories of facilities where caregivers sought care for children under age 5 with fever (according to the
61

DHS surveys). While harmonizing facility types between DHS and SPA, several types (private hospitals,
clinics, dispensaries) are sometimes classified into one category, and this suggests that variability in service
readiness among these facilities may exist.
Another limitation is that the service readiness of informal health services or private health care providers
who operate outside a formal facility are not included in this report because the SPA includes only formalsector health facilities. There is evidence of increased use of private healthcare providers and informal
health care providers, such as pharmacies, for the disbursement of antimalarial drugs. For example, in the
2015-16 Tanzania DHS-MIS, 54% of children who sought advice or treatment for fever were taken to a
location categorized as an “other source.” The primary reason that smaller private providers, informal health
care providers, or CHWs who provide iCCM, are not included in a SPA survey is the absence of an accurate
sampling frame for these providers. Since many of these providers are not well documented or do not have
the proper accreditation, the MoH does not have a complete listing that could serve as the basis for a
sampling frame. In addition, including these types of health care providers in SPA surveys has the potential
to substantially increase the cost of the survey. Nevertheless, these providers are valuable sources of
antimalarial drugs for many individuals.
The SPA has limits with the assessment of case management of severe malaria, because it does not provide
a complete analysis of a facility’s ability to provide proper pre-referral treatment [29]. Although information
is collected on availability of artesunate injections, the training of providers on the treatment of severe
malaria is not assessed. For Tanzania and Malawi, it should also be noted that the survey periods did not
overlap, and this limited the direct comparability of the SPA and DHS surveys. In Malawi, there was a gap
of 20 months between the field work of the two surveys, while the surveys in Tanzania were fielded six
months apart.
Household survey questions and indicators are also limited. For example, the DHS survey asked questions
about finger or heel stick, which is a proxy indicator for examination of a malaria diagnosis. In addition,
the questions about where caregivers sought treatment and those about the drugs taken for treatment are
multiple response questions, which means that a caregiver could have taken a child to two types of facilities
for treatment and that both facilities would be captured in the percent distribution of sites visited for advice
and treatment.
Finally, there are limitations in terms of sample size. The R2 values in the analysis are limited to four or five
data points because the facilities had to be grouped to allow for comparability between the DHS and SPA.
In addition, with low malaria parasitemia, Senegal has very few cases of febrile children. The problem of
small sample size emerges when the data are further stratified to examine febrile children for whom care
was sought by health facility type. This should be noted in interpretation of the results.
5.2.2

Conclusions

This report investigated the gaps between the seeking and provision of malaria services through the
examination of malaria service utilization data in children under age 5 with fever from the household-based
DHS surveys and provision of care data from the facility-based SPA surveys from Malawi, Senegal, and
Tanzania. By using existing data sources, we are able to further examine health system performance with
the goal of better targeting of interventions. Further research is needed on the readiness and quality of
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services provided by informal providers in settings where the informal sector is widely used for malaria
diagnosis and treatment.
In all three countries, the health center/health post/health clinic was the most utilized type of facility for
care-seeking among children with fever. However, only 69% of these facilities in Senegal, 32% in Malawi,
and 19% in Tanzania were classified as malaria service ready (Figure 18). Malaria endemicity appears to
be a driver of service readiness of health facilities. Overall, facilities located in high endemicity areas were
found to be better prepared to provide malaria diagnostic and treatment services.
This report highlights the need for improving the malaria service readiness of facilities in all three countries.
More effort should be focused on facilities that are commonly used for care, especially in the areas of
malaria diagnostic capacity and provider training. It is essential for policy makers to consider the malaria
service readiness of secondary health care facilities when allocating resources and trainings. This is
particularly important in limited resource settings to ensure that the points of care that are most utilized are
properly equipped to provide diagnosis and treatment for malaria.
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Figure 18

Summary table of results
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Total number of facilities

Numerator/denominator
Number facilities offering
malaria
diagnosis/treatment
services

70

Questionnaire
Inventory
Questionnaire

Facilities offering malaria diagnosis/treatment services

Definition
Proportion of all facilities
offering malaria
diagnosis/treatment
services

Appendix Table A.1

Total number of facilities interviewed Q006

Formula
Interviewer observed RDT being conducted: Q1420(6)=1
OR
Providers in facility diagnose malaria: Q1702=1
OR
Providers in facility prescribe treatment for malaria: Q1710=1
OR
Facility had malaria microscopy capacity
(all components 1, 2, and 3)
1. Light microscope used and functioning: Q840(1) B=1 AND
Q840(1)C=1
AND
2. Glass slides and covers used: Q840(8)B=1
AND
3. Giemsa Stain, Field Stain, or Acridine Orange stain available:
Q847(1)B=1 OR Q847(2)B=1 OR Q847(3)B=1
OR
Facility had RDT capacity
(components 1, 2, or 3)
1. Observed RDT kit (malaria section): Q1706=1
OR
2. Observed RDT kit (parasitology section): Q843=1
OR
3. Observed malaria rapid diagnostic testing: Q1420(6)=1

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
at least one interviewed
provider who reports
receiving in-service
training in malaria mRDT
in the past 24 months

mRDT training

Definition
Proportion of facilities
with personnel trained in
mRDT among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.3

Total number of facilities

Numerator/denominator
Number facilities offering
curative child care services
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Questionnaire
Health Worker
Questionnaire

Questionnaire
Inventory
Questionnaire

Facilities offering curative child care services

Definition
Proportion of all facilities
offering curative child care
services

Appendix Table A.2

1. Health worker personally provides any child curative care
services: Q302=1
AND
2. Health worker received in-service training or training updates:
Child health services section of questionnaire
• Perform malaria RDT test: Q304(4)=1
OR
Malaria section of questionnaire
• Perform malaria RDT test: Q206(3)=1
OR
Diagnostic services section of questionnaire
• Malaria RDT: Q703(8)=1
Number of facilities offering malaria diagnosis/treatment services
or curative sick child care services

Formula
Health worker personally provides child curative care and has
received in-service training
(components 1 and 2)

Total number of facilities interviewed Q006

Q102(03)=1
And
Q1201a!=0

Formula

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
at least one interviewed
provider who reports
receiving in-service
training in malaria
microscopy in the past 24
months

Microscopy training

Definition
Proportion of facilities
with personnel trained in
malaria microscopy
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.4
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Questionnaire
Health Worker
Questionnaire

Variable only found in 2014-15 TZ SPA

OR
Diagnostic services section of questionnaire
• Malaria Microscopy: Q703(7)=1
Number of facilities offering malaria diagnosis/treatment services
or curative sick child care services

o

1. Health worker personally provides any child curative care
services: Q302=1
AND
2. Health worker received in-service training or training updates:
Child health services section of questionnaire
• Diagnosis of malaria in children: Q304(3)=1
OR
Malaria section of questionnaire
• Diagnosing malaria in children: Q206(2)=1
• How to perform malaria microscopy: Q206(8)=1

Formula
Health worker personally provides child curative care and has
received in-service training
(components 1 and 2)

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
at least one interviewed
provider who reports
receiving in-service
training in case
management/treatment of
malaria in children in the
past 24 months
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Questionnaire
Health Worker
Questionnaire

Case management and treatment training

Definition
Proportion of facilities
with personnel trained in
case
management/treatment of
malaria in children among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.5

Number of facilities offering malaria diagnosis/treatment services
or curative sick child care services

1. Health worker personally provides any child curative care
services: Q302=1
AND
2. Health worker received in-service training or training updates:
Child health services section of questionnaire
• Case management/treatment of malaria in children:
Q304(5)=1
OR
Malaria section of questionnaire
• Case management/treatment of malaria in Children:
Q206(7)=1

Formula
Health worker personally provides child curative care and has
received in-service training
(components 1 and 2)

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
protocol for malaria RDT

mRDT protocol

Definition
Proportion of facilities that
have protocol for malaria
mRDT among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.7

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
guidelines for
diagnosis/treatment of
malaria
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Questionnaire
Inventory
Questionnaire

Questionnaire
Inventory
Questionnaire

Diagnosis and treatment of malaria guidelines

Definition
Proportion of facilities that
have national guidelines
for diagnosis and
treatment of malaria
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.6

Number of facilities offering malaria diagnosis/treatment services
or curative sick child care services

Formula
Facility had RDT protocol available
(components 1 or 2)
1. Interviewer shown training manual, poster, or job aid for using
malaria RDT (parasitology section): Q846=1
OR
2. Interviewer shown training manual, poster, or job aid for using
malaria RDT (malaria section): Q1709=1

Number of facilities offering malaria diagnosis/treatment services
or curative sick child care services

OR
2. Available and observed other guidelines for the diagnosis and
treatment of malaria: Q1714=1

Formula
Facility had diagnosis and treatment of malaria guidelines available
(components 1 or 2)
1. Available and observed national guidelines for the diagnosis
and treatment of malaria: Q1712=1

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
malaria microscopy
supplies

Microscopy supplies

Definition
Proportion of facilities that
have malaria microscopy
supplies among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.9

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
malaria RDT supplies

mRDT supplies

Definition
Proportion of facilities that
have malaria mRDTs
supplies among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.8
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Questionnaire
Inventory
Questionnaire

Questionnaire
Inventory
Questionnaire

Number of facilities offering malaria diagnosis/treatment services or
curative sick child care services

Formula
Facility had malaria microscopy capacity (all components 1,2,and 3)
1. Light microscope used and functioning: Q840(1) A=1 AND
Q840(1)C=1
AND
2. Glass slides and covers used: Q840(8)A=1
AND
Giemsa Stain, Field Stain, or Acridine Orange stain available:
Q847(1)B=1 OR Q847(2)B=1 OR Q847(3)B=1

Number of facilities offering malaria diagnosis/treatment services
or curative sick child care services

Formula
Facility had RDT capacity
(components 1, 2, or 3)
1. Observed RDT kit (malaria section): Q1706=1
OR
2. Observed RDT kit (parasitology section): Q843=1
OR
3. Observed malaria rapid diagnostic testing: Q1420(6)=1

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
microscopy diagnostic
capacity

Definition
Proportion of facilities that
have mRDT diagnostic
capacity among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services
Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities with
mRDT diagnostic capacity

Appendix Table A.11 mRDT diagnostic capacity

Definition
Proportion of facilities that
have microscopy
diagnostic capacity among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services

Appendix Table A.10 Microscopy diagnostic capacity
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Questionnaire
Inventory
Questionnaire

Questionnaire
Inventory
Questionnaire

Number of facilities offering malaria diagnosis/treatment services or
curative sick child care services

Formula
Malaria RDT capacity
(all components 1,2,and 3)
1. Number of facilities with protocol for malaria RDT
AND
2. Number of facilities with malaria RDT
AND
3. Number of facilities with staff trained in malaria RDT

Number of facilities offering malaria diagnosis/treatment services or
curative sick child care services

Formula
Malaria microscopy capacity
(all components 1 and 2)
1. Number of facilities with malaria microscopy
AND
2. Number of facilities with staff trained in malaria microscopy

Definition
Proportion of facilities that
have diagnostic capacity
(microscopy diagnostic
capacity or mRDT
diagnostic capacity)
among facilities offering
malaria
diagnosis/treatment
services or curative sick
child care services

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities that
have diagnostic capacity

Appendix Table A.12 Diagnostic capacity
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Questionnaire
Inventory
Questionnaire
and
Health Provider
Questionnaire

Formula
Malaria RDT Capacity
(all components 1,2,and 3)
4. Number of facilities with protocol for malaria RDT
AND
5. Number of facilities with malaria RDT
AND
6. Number of facilities with staff trained in malaria RDT
OR
Malaria Microscopy Capacity
(all components 1 and 2)
3. Number of facilities with malaria microscopy
AND
4. Number of facilities with staff trained in malaria microscopy
Number of facilities offering malaria diagnosis/treatment services or
curative sick child care services

Definition
Proportion of facilities
with ACTs among
facilities offering malaria
diagnosis/treatment
services or curative sick
child care services

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities that
have ACTs available

Appendix Table A.13 Antimalarial availability

78

Questionnaire
Inventory
Questionnaire
and
Health Provider
Questionnaire

Number of facilities offering malaria diagnosis/treatment services or
curative sick child care services

Senegal included the following drugs from the “Inventory for Case
de Santé Questionnaire” in addition to the standard drugs listed
above:
Artemisinin-Based Combination Therapy [ACT] Adult
Artemisinin-Based Combination Therapy [ACT] Child
Artemisinin-Based Combination Therapy [ACT] Infant

Malawi and Tanzania included the following drugs in addition to the
standard drugs listed above:
Artemether – Amodiaquine (ASAQ)
25mg/67.5mg: Q905(10A)=1
OR
Artemether – Amodiaquine (ASAQ)
50mg/135mg: Q905(10B)=1
OR
Artemether – Amodiaquine (ASAQ)
100mg/270mg: Q905(10C)=1

Formula
Facility had antimalarial medicines available:
Artemether Lumefrantrine (LA)
6 tablets/pack: Q905(1)=1
OR
Artemether Lumefrantrine (LA)
12 tablets/pack: Q905(2)=1
OR
Artemether Lumefrantrine (LA)
18 tablets/pack: Q905(3)=1
OR
Artemether Lumefrantrine (LA)
24 tablets/pack: Q905(4)=1

Definition
Proportion of facilities
who are malaria service
ready among facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Total number of facilities
offering malaria
diagnosis/treatment
services or curative sick
child care services

Numerator/denominator
Number of facilities that
are malaria service ready

Appendix Table A.14 Malaria service readiness
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Questionnaire
Inventory
Questionnaire
and
Health Provider
Questionnaire

Number of facilities offering malaria diagnosis/treatment services or
curative sick child care services

Formula
Facility has diagnosis and treatment of malaria guidelines
available=TRUE
AND
Facility has ACTs available=TRUE
AND
Facility has personnel trained in mRDT, microscopy, or case
management/treatment of malaria in children=TRUE
AND
Facility has diagnostic capacity=TRUE

