Malaria surveillance
assessment toolkit

Implementation reference guide







Malaria surveillance
assessment toolkit

Implementation reference guide

&@v World Health
b

&®Y Organization

L(



Malaria surveillance assessment toolkit: implementation reference guide

ISBN 978-92-4-005527-8 (electronic version)
ISBN 978-92-4-005528-5 (print version)

© World Health Organization 2022

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike
3.0 IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo).

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes,
provided the work is appropriately cited, as indicated below. In any use of this work, there should be no suggestion
that WHO endorses any specific organization, products or services. The use of the WHO logo is not permitted. If you
adapt the work, then you must license your work under the same or equivalent Creative Commons licence. If you
create a translation of this work, you should add the following disclaimer along with the suggested citation: “This
translation was not created by the World Health Organization (WHO). WHO is not responsible for the content or
accuracy of this translation. The original English edition shall be the binding and authentic edition”.

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation
rules of the World Intellectual Property Organization (http://www.wipo.int/amc/en/mediation/rules/).

Suggested citation. Malaria surveillance assessment toolkit: implementation reference guide. Geneva: World Health
Organization; 2022. Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests
for commercial use and queries on rights and licensing, see https://www.who.int/copyright..

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables,
figures or images, it is your responsibility fo determine whether permission is needed for that reuse and to obtain
permission from the copyright holder. The risk of claims resulting from infringement of any third-party-owned
component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do not
imply the expression of any opinion whatsoever on the part of WHO concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and
dashed lines on maps represent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed
or recommended by WHO in preference to others of a similar nature that are not mentioned. Errors and omissions
excepted, the names of proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication.
However, the published material is being distributed without warranty of any kind, either expressed or implied. The
responsibility for the interpretation and use of the material lies with the reader. In no event shall WHO be liable for
damages arising from its use.


https://creativecommons.org/licenses/by-nc-sa/3.0/igo
http://www.wipo.int/amc/en/mediation/rules/
https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
http://apps.who.int/iris
http://apps.who.int/bookorders
https://www.who.int/copyright

Contents

Acknowledgements

Acronyms

Glossary

Executive summary

Part A: Overview

Part B: Step-by-step implementation guide

Phase 1: Assessment initiation

11 Establish a steering committee of key stakeholders involved
in the design and implementation of the assessment

1.2 Write and iterate an assessment concept note and/or protocol

1.3 Customize data collection tools

Phase 2: Data collection and review

21 Conduct a desk review
2.2 Conduct a data quality assessment

2.3 Conduct a survey of surveillance staff at all applicable levels
of the health system (community health workers, health
facilities and hospitals, and district/regional offices)

Phase 3: Data analysis and outputs

31 Collate outputs from the desk review

3.2 Collate outputs from the desk-level DQA

3.3 Aggregate data from the service delivery-level DQA and analyse
3.4 Manage and clean data from the survey

3.5 Use analysis shell tables to capture results of survey data

vi

vii

xi

13

13

16

24

25
25

27

35

38
39

39

41

41

41



iv

Phase 4: Prioritization of recommendations and dissemination

41 Prepare the final report, technical brief and debrief presentation

4.2 Develop and prioritize recommendations with the steering
committee based on results

4.3 Develop an action plan to address priority gaps

References
Selected further reading

Annexes

Annex 1. Suggested stakeholder and/or interview checklist
Annex 2. Suggested document checklist

Annex 3. Core malaria variables and indicators

Annex 4. Core variables for DQA

Annex 5. DQA consistency checks between core variables

Annex 6. DQA consistency checks over time for core indicators

Malaria surveillance assessment toolkit - Implementation reference guide

42

42

44

45

48

49

50
51

54

59

67

73

75



Acknowledgements

The technical development of the Malaria Surveillance Assessment Toolkit described in this
implementation reference guide was led by the Strategic Information for Response Unit of the
WHO Global Malaria Programme. In WHO, the focal person for this work was Laura Anderson
with contributions from Amy Barrette, Yuen Ching Chan, Tamara Ehler, Beatriz Galatas, Xiao
Hong Li, Kimberly Lindblade, Mwalenga Nghipumbwa, Amanda Tiffany and Ryan Williams. The
project oversight was provided by Abdisalan Noor. The project was conceptualised during a
technical consultation on surveillance system assessments convened by WHO in December 2018.
The members of this fechnical consultation who also reviewed the toolkit were John Aponte, Maru
Aregawi, Gawrie Galappaththy, Xiao Hong Li, Kimberly Lindblade, Abdisalan Noor and Ryan
Williams (WHO Global Malaria Programme), Ebenezer Baba (WHO Regional Office for Africa),
Jeff Bernson (PATH), Chris Cotter (University of California, San Francisco (UCSF)), Erin Eckert (RTI
International), Jordi Landier (Shoklo Malaria Research Unit), Arnaud Le Menach (Clinton Health
Access Initiative (CHAL), John Painter (United States Centers for Disease Control and Prevention
(CDQ)), Arantxa Roca-Feltrer (Malaria Consortium), Francisco Saute (Centro de Investigagdo
em Saude de Manhiga), Yazoume Ye (ICF). The lead partner in supporting the development of
the toolkit was CHAI with contributions from Sameen Babur, Thibaud de Chevigny, Elijah Filip,
Arnaud Le Menach, Dominic Lucero, Deepa Pindolia, Abigail Ward and Katelyn Woolheater.

Additional feedback was received from Ruth Ashton and Thomas Eisele (Tulane University), Anna
Bowen (CDC), Adam Bennett, Neil Lobo and Allison Tatarsky (UCSF), David Boone (John Snow
Inc), Misun Choi and Lia Florey (U.S. President’s Malaria Initiative), Michael Hainsworth (PATH),
Christopher Lourenco (Population Services International).

We would like to give special thanks to country partners who piloted the toolkit and provided
valuable practical feedback. To date, these are the national malaria programmes and partners
of Burkina Faso, Ghana and the Democratic Republic of the Congo.

This toolkit has been produced with financial support from the Bill & Melinda Gates Foundation.



Acronyms

CHAI Clinton Health Access Initiative

DHIS District Health Information Software

DQA data quality assessment

DQR data quality review

HMIS health management information system

IDSR integrated disease surveillance and response

IPTi  intermittent preventive treatment of malaria in infants
IPTp intermittent preventive treatment of malaria in pregnancy
IRB institutional review board

M&E monitoring and evaluation

MDA mass drug administration

MFL  master facility list

MPR malaria programme review

NMP national malaria programme

NSP  malaria national strategic plan

RDT rapid diagnostic test

SARA Service Availability and Readiness Assessment

SMC seasonal malaria chemoprevention

SOP standard operating procedure

WHO World Health Organization

vi Malaria surveillance assessment toolkit - Implementation reference guide



Glossary

Definitions are from Malaria surveillance, monitoring & evaluation: a reference manual (2) and
WHO malaria terminology, 2021 update (3), unless otherwise referenced.

Term Definition

Aggregated The practice of recording and/or reporting temporally aggregated
surveillance (4) data from all confirmed malaria cases in a given period.

In most aggregated malaria case surveillance, cases are summed
weekly or monthly and reported to district, provincial and national
levels as a count of cases per health facility per unit of time.

Case detection One of the activities of surveillance operations, involving a search for
malaria cases in a community.

Note: Case detection is a screening process in which the indicator is
either the presence of fever or epidemiological attributes such as high-
risk situations or groups. Infection detection requires use of a diagnostic
test to identify asymptomatic malaria infections.

Case detection, Detection by health workers of malaria cases at community and

active household levels, sometimes in population groups that are considered
at high risk. Active case detection can consist of screening for fever
followed by parasitological examination of all febrile patients or as
parasitological examination of the target population without prior
screening for fever.

Note: Active case detection may be undertaken in response to a
confirmed case or cluster of cases, in which a population potentially
linked to such cases is screened and tested (referred to as “reactive
case detfection”), or it may be undertaken in high-risk groups, not
prompted by detection of cases (referred to as “proactive case

detection”).
Case detection, Detection of malaria cases among patients who, on their own initiative,
passive visit health services for diagnosis and treatment, usually for a febrile illness.
Case Collection of information to allow classification of a malaria case by
investigation origin of infection - that is, imported, indigenous, induced, introduced,

relapsing or recrudescent.

Note: Case investigation may include administration of a standardized
questionnaire fo a person in whom a malaria infection is diagnosed,
and screening and testing of people living in the same household or
surrounding areas.

vii



Case, malaria

Case-based
surveillance (5)

Commodities
tracking

Entomological
surveillance

Focus
investigation

Occurrence of malaria infection in a person in whom the presence of
malaria parasites in the blood has been confirmed by a diagnostic test.

Note: A suspected malaria case cannot be considered a malaria case
until parasitological confirmation. A malaria case can be classified as
imported, indigenous, induced, introduced, relapsing or recrudescent
(depending on the origin of infection); and as symptomatic or
asymptomatic. In malaria control settings, a “case” is the occurrence

of confirmed malaria infection with illness or disease. In settings where
malaria is actively being eliminated or has been eliminated, a “case” is the
occurrence of any confirmed malaria infection with or without symptoms.

The practice of recording and reporting patient-level data for all
confirmed malaria cases.

Note: In most case-based malaria case surveillance, each confirmed
case is immediately notified to district, provincial and national levels.
A full investigation of each case is undertaken to determine whether
it was imported, acquired locally by mosquito-borne transmission
(infroduced, indigenous, relapsed) or induced.

The continuous and systematic collection, analysis and interpretation of
data on malaria commodities (e.g. rapid diagnostic tests, freatment) to
inform logistics and management of the supply chain.

The continuous and systematic collection, analysis and interpretation of
enfomological data for risk assessment, planning, implementation, and
monitoring and evaluation of vector control interventions.

Collection of information to allow classification of a malaria focus
(a defined, circumscribed area situated in a currently or formerly
malarious area that contains the epidemiological and ecological
factors necessary for malaria transmission) by type - that is, active,
residual non-active or cleared.

Note: Focus investigation may include epidemiological components
(through case investigation or active case detection) or may be
implemented on its own to understand entomological, environmental
and intervention determinants of transmission. The objective is to
identify the main features of the focus areq, including the populations
at greatest risk, the rates of infection or disease, the distribution of
vectors responsible for malaria transmission and the underlying
conditions that support fransmission.

viii  Malaria surveillance assessment toolkit - Implementation reference guide



Health
management
information
system (HMIS)

Integrated
disease
surveillance and
response (IDSR)

Malaria
surveillance

Malaria
surveillance
assessment

Monitoring and
evaluation

A system designed to record, store, retrieve and process health-related
data in order to monitor and evaluate healthcare providers and
organizations and support their key decision-making functions. This
includes:

« collecting and managing health and service delivery information at
all levels;

« verifying, processing and analysing the collected data;

« drawing on indicators and relevant information to support
programme management and decision-making; and

« disseminating health information (e.g. annual reports, bulletins,
websites).

A reporting system and framework for integrating multiple surveillance
and response systems for key notifiable diseases, and linking
surveillance, laboratory and other data with public health action (6).

The continuous and systematic collection, analysis, interpretation and
use of malaria and related data.

Note: This may be a malaria-specific system or part of integrated
disease surveillance (e.g. HMIS, IDSR system). It may be case based or
use aggregated (weekly or monthly) reports.

Malaria surveillance may also include additional strategies that inform
planning, implementation and evaluation of the malaria programme,
such as entomological surveillance, commodities tracking, intervention
monitoring and evaluation, epidemic early warning and monitoring,
and insecticide and drug resistance fracking.

A systematic approach to evaluating existing surveillance systems —
that is, assessing performance of systems and understanding
determinants of their performance - to provide actionable and
prioritized recommendations on how to strengthen the surveillance
system for malaria control and elimination.

Monitoring is a continuous process of gathering and using data on
programme implementation (weekly, monthly, quarterly or annually),
with the aim of ensuring that programmes are proceeding satisfactorily
and making adjustments if necessary. The monitoring process often
uses administrative data to track inputs, processes and outputs,
although it can also consider programme outcomes and impacts.

Evaluation is a more comprehensive assessment of a programme; it is
normally undertaken at specific times and focuses on the longer-term
outcomes and impacts of programmes. The overall goal of monitoring
and evaluation is to improve programme effectiveness, efficiency and

equity.

Glossary
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X

Service delivery
level

Subnational
level

Surveillance (6)

Term referring to all service delivery points for diagnosis and treatment
(hospitals, public and private health facilities, laboratories, community
health workers) at subnational levels (e.g. facility, district, region).

Term referring to all levels below the national level (e.g. province,
region, state, district, commune).

Continuous and systematic collection, analysis and interpretation of
disease-specific data, and use of the data in planning, implementating
and evaluating public health practice.

Note: Surveillance can be done at different levels of the healthcare
system (e.g. health facilities, the community), with different detection
systems (e.g. case based: active or passive) and different sampling
strategies (e.g. sentinel sites, surveys).

Malaria surveillance assessment toolkit - Implementation reference guide



Executive summary

The World Health Organization (WHO) Global technical strategy for malaria 2016-2030 (7)
emphasizes surveillance as a core intervention for accelerating progress towards malaria
elimination across endemic settings. Malaria surveillance, monitoring & evaluation: a reference
manual (2) provides guidance on principles and requirements for a strong malaria surveillance
system. WHO recommends that national malaria programmes, with support from partner
organizations, undertake malaria surveillance assessments to evaluate whether countries meet
the requirements in the manual, leading to evidence-based and prioritized recommendations
for strengthening of surveillance systems.

To date, malaria surveillance assessments have been implemented in many countries
and in various fransmission settings with the shared goal of improving surveillance system
performance. However, past approaches and tools were not easily adaptable to all stages of
the malaria transmission continuum and were not standardized across assessments. A Malaria
Surveillance Assessment Toolkit was therefore developed, building on best practices from
previous assessments. This involved aligning and adapting available tools into a single set of
standardized tools, which can be used to conduct malaria surveillance assessments across all
transmission settings. Use of these standardized tools allows comparison of results between
countries and within the same country over time, enabling countries to track their progress
towards surveillance system strengthening.

This Malaria Surveillance Assessment Toolkit implementation reference guide is a
comprehensive reference document, as well as a step-by-step guide.
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Part A: Overview

Background and rationale

The World Health Organization (WHO) Global technical strategy for malaria 2016-2030 (7)
emphasizes surveillance as a core intervention for accelerating progress towards malaria
elimination across endemic settings. Robust surveillance systems are needed fo accurately
and reliably track the burden of malaria, monitor the implementation of interventions aimed
af reducing cases and deaths, and assess their impact.

The WHO document Malaria surveillance, monitoring & evaluation: a reference manual (2)
provides guidance on the principles and requirements for effective malaria surveillance.
Regular assessment of existing surveillance systems is a core principle recommended across
the malaria transmission continuum.

What is a malaria surveillance assessment and why do it?

A malaria surveillance assessment is a systematic approach for measuring how well malaria
surveillance systems are performing, and identifying and evaluating the determinants of
their performance. In most endemic settings, malaria surveillance is fully infegrated with
surveillance of other diseases in the health management information system (HMIS); in
other settings, there may be a separate malaria information system. A malaria surveillance
assessment should be carried out on whichever system(s) capture malaria cases and
deaths, and this could be part of a broader assessment of the HMIS. The results of malaria
surveillance assessments can be used to provide actionable and prioritized recommendations
on how to strengthen surveillance systems for malaria control and elimination. National
malaria programmes (NMPs) and/or HMISs can use these results for programme planning
and implementation. In elimination settings, a surveillance assessment can help the country
to prepare documentation and check the quality of data before beginning the process for
certification of malaria elimination.

When should a malaria surveillance assessment be done?

A malaria surveillance assessment can be undertaken at any time. It is recommended that

an assessment is implemented as part of key NMP planning milestones such as a malaria
programme review (MPR) and development of a national strategic plan (NSP). This is to ensure
that key recommendations and associated activities for surveillance system strengthening are
adequately prioritized and resourced by incorporating them into NSPs and Global Fund grant
applications, as applicable. Following the initial surveillance assessment, more frequent, routine
assessments may be undertaken (e.g. annually) to track progress towards surveillance system
strengthening, provide feedback to surveillance staff and re-prioritize surveillance activities, as
necessary. In elimination settings, it is recommended that an assessment is carried out before
beginning the process for certification of malaria elimination.

Who should do a malaria surveillance assessment?

All malaria-endemic countries should undertake a surveillance system assessment, regardless
of malaria burden. In elimination settings, it is recommended that a national assessment is
carried out when there are fewer than 100 malaria cases per year and/or the country has
reported zero cases for three consecutive years. The assessment should include whether a
programme is in place to prevent re-establishment of malaria. In countries with more than



100 malaria cases per year, an elimination surveillance assessment can also be undertaken in
areas where subnational elimination activities have been established.

Surveillance assessments should be carried out by NMPs and/or HMISs in countries, and may
be supported by partners (WHO, donors and implementing partners). It is recommended
that a steering committee of key malaria surveillance stakeholders is established for each
assessment implemented.

Why was there a need to develop a Malaria Surveillance
Assessment Toolkit?

Multiple malaria surveillance assessments have been implemented across malaria-endemic
areas with the shared goal of enabling countries to improve surveillance system performance
(8, 9, 10). However, these assessments were implemented using different tools. Without
standardized tools, it is difficult to compare results between countries, between regions within
a country, or over fime in a particular geographical area. A standardized Malaria Surveillance
Assessment Toolkit was therefore developed.

What is the Malaria Surveillance Assessment Toolkit?

The Malaria Surveillance Assessment Toolkit provides a comprehensive but adaptable
Assessment Framework and an associated standardized package of tools: guidance
materials, data collection and analysis tools, and report documents.

These tools can be adapted for use throughout an assessment. Table 1 provides the
complete list of tools and links to them. These tools could also be used as part of broader
HMIS assessments.

What does the toolkit assess?

The toolkit primarily assesses how well the malaria surveillance system captures malaria cases
and deaths in both burden reduction and elimination transmission settings. The toolkit can
also be used for a high-level assessment of surveillance for malaria control interventions and
strategies within the broader integrated surveillance system.

The toolkit assesses four objectives of malaria surveillance (Table 2):
(1) performance
(2) context and infrastructure
(3) technical and processes

(4) behaviour

Under each objective is a set of defined sub-objectives that further detail what malaria
surveillance performance is and what drives that performance.

Under each sub-objective is a set of qualitative and quantitative indicators that are used to
assess each sub-objective. Users can select which indicators to include in an assessment.
Indicators have been categorized into priority and optional. “Priority indicators” are a minimum

Malaria surveillance assessment toolkit - Implementation reference guide



set of metrics that should be included in all assessments conducted using the toolkit. These
indicators provide standard outputs that will enable comparisons across countries and within

countries over time.

Table 1. Contents of the Malaria Surveillance Assessment Toolkit ©

Function Tools

Define scope Assessment Framework

Tool

Concept note and
protocol

Surveillance assessment
planning fool

Collect and Desk Review Tool

analyse data

Data quality assessment
tools

Question Bank

Analysis tools

Technical brief and
report outline

Develop and
prioritize
recommendations

Description

A set of key objectives, sub-objectives and
indicators that can be used to quantify and
qualify strengths and weaknesses in the
surveillance system. This tool should be used

as the starting point in an assessment fo define
the scope of the assessment and the approach.

A template for the outline of a short concept
note for refining the scope, methods, expected
outputs and outcomes of an assessment, and
a more detailed protocol outline required for
comprehensive assessments.

A budgeting template to assist countries in
developing a costed plan to undertake a
comprehensive assessment.

A set of questions, tables, graphics and
diagrams used to collect information and
summarize what is known about malaria
surveillance through document and data
review, and optional interviews with
surveillance programme staff and other
relevant supporting partners.

Tools and guidance for collecting and
analysing data to specifically assess data
quality at national, regional, district and service
delivery levels.

Alibrary of questions that can be used to
develop survey questionnaires for data
collection at service delivery levels.

A set of shell tables in Microsoft Excel that are
used to summarize the results from the survey.

A report template for organizing, visualizing
and interpreting results from the assessment.

A technical brief is used to highlight a subset of
priority results, whereas the complete report
includes all assessment results.

e All tools are available for download from the WHO website.
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Table 2. Overview of the Assessment Framework

Objective Description Number

or sub- of
objective indicators

Malaria surveillance outputs/performance

1 Performance Measure the performance of the surveillance system 30

1.1 Surveillance Assess whether malaria cases and deaths are accurately captured by surveillance at each level of the health 9
system coverage system

1.2 Data quality Measure the quality of data collected at the service delivery level, and reported to subnational and national 14

levels (completeness, timeliness, concordance and consistency)
1.3 Data use Identify evidence of data-informed programme planning and use of data for decision-making 7
Malaria surveillance inputs/determinants of performance

2 Context and Describe and evaluate contextual and infrastructural aspects of the surveillance that may influence 17
infrastructure performance. This includes an assessment of health sectors reporting, whether minimum data are captured
for malaria control and interventions and strategies implemented in the country, information systems used,
availability of and adherence to guidelines, human and financial resources, and infrastructure.

2.1 Surveillance Describe surveillance for malaria control strategies and sectors reporting core indicators at each level of the 4
sectors and health system, and evaluate definitions and algorithms used
strategies

2.2 Information Describe information systems used for malaria surveillance, and evaluate their flexibility, acceptability, 6
systems functionality and interoperability/integration

2.3 Guidelines Evaluate the availability and content of key documents (guidelines, procedures, manuals and regulations) for 2
and standard malaria surveillance
operating
procedures (SOPs)

2.4 Resources Identify the staff, equipment and infrastructure required for malaria surveillance, and evaluate what is 4

available at all levels of the health system

2.5 Financial support Describe the budget available for malaria surveillance and identify any gaps 1

4 Malaria surveillance assessment toolkit - Implementation reference guide



Objective
or sub-
objective

341

3.2
3.3
3.4

3.5

3.6

41

4.2

4.3
4.4

Name

Technical and
processes

Case management

Recording

Reporting

Analysis

Quality assurance

Data access

Behaviour

Governance

Promotion of
an information
culture

Supervision

Surveillance staff
proficiency

Description

Describe and evaluate processes and technical aspects of the surveillance system that may influence
performance. This includes ¢ ing proc , tools and personnel involved with the flow and use of dataq,
from recording to response.

Evaluate case management, including standardized use of case definitions and adequate commodities for
testing and treatment

Describe and evaluate the data recording processes (e.g. tools, personnel and frequency for each point-of-care
type)

Describe and evaluate the flow of information through the surveillance system (e.g. tools, personnel and
frequency at each level of the health system)

Describe and evaluate the analysis process and expected outputs

Describe and evaluate the activities, feedback processes and mechanisms in place to ensure data quality
(e.g. data cleaning, supervision, data quality assessments, data review meetings, checking for duplicates and
internal consistency)

Describe and evaluate access to data in the surveillance system (e.g. accessing database or requesting access,
personnel, frequency)

Describe and evaluate behavioural aspects of the surveillance system that may influence performance. This
includes assessing governance structures and promotion of an information culture, as well as proficiency,
motivation and accountability of staff involved in malaria surveillance within a country.

Determine the governance structures in place for malaria surveillance, including documented planning, targets,
organizational structure and external oversight

Determine the processes in place to promote a culture of data use and resulting perceptions among surveillance
staff (e.g. whether staff are encouraged to use data, whether staff are motivated to produce quality data)

Describe and evaluate the processes in place for supervision and management of surveillance staff

Determine the processes in place and resulting perceptions of job competence among surveillance staff (e.g.
whether staff are competent in designated surveillance tasks; how staff gain competence, such as through
training and job aids)

Number
of
indicators

22

12

Part A: Overview
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Data collection tools are designed to gather the data required to measure each indicator.
Once the indicators for the assessment have been selected, the content of the tools is
automatically selected to capture information only on those indicators. Some of the
assessment tools may require additional country contextualization (e.g. changing variable
names fo those used in the country, translation into local languages; see section 1.3.2).

Using the toolkit

Assessment approach

The assessment scope (i.e. the selected transmission setting, malaria control interventions

and strategies, and indicators) will determine the approach required for the assessment -
rapid, tailored or comprehensive (Table 3). This will determine which data collection tools are
required. For example, if a country wants to assess all indicators, a comprehensive assessment
should be conducted, and all data collection tools would be required. It is recommended that
all assessments, including those using a rapid approach, address priority indicators.

Table 3. Spectrum of assessment approaches using the toolkit

Approach Rapid

Only priority indicators
for surveillance of

Scope

malaria cases and
deaths by transmission
setting (burden
reduction and/or
elimination), and priority
indicators for other
malaria control and
intervention strategies
implemented in the
country selected for
assessment

Methods Primarily limited to
desk review with a few

essential site visits

Estimated
resource
requirement

Low; 2-4 weeks

Suggested
frequency

Once every 3-5 years
in line with the MPR
and NSP development.
Annual in elimination
settings or if desired in

burden reduction settings

to monitor progress
towards improvements.

Tailored

Priority indicators +
user-selected optional
indicators of interest for
surveillance of malaria
cases and deaths by
fransmission setting,
and priority indicators
for other malaria
control and infervention
strategies implemented
in the country selected
for assessment

Desk review and surveys
at different levels of

the health systems (i.e.
national, subnational, a
sample of facilities and
community healthcare
workers)

Medium/high: at least

3 months and up to

12 months depending on
context

Once every 3-5 years
in line with the MPR
and NSP development.
Annual in elimination
settings depending on
need and resources.

Malaria surveillance assessment toolkit - Implementation reference guide

Comprehensive

All indicators for
surveillance of malaria
cases and deaths by
fransmission setting,
and priority indicators
for all other malaria
control and intervention
strategies implemented
in the country

Desk review and surveys
at different levels of

the health system (i.e.
national, subnational, a
sample of facilities and
community healthcare
workers)

High: at least 3 months
and up to 12 months
depending on context

Once every 3-5 years
in line with the MPR
and NSP development.
Annual in elimination
settings depending on
need and resources.



Implementation phases

A malaria surveillance assessment should be implemented in a country in four phases, as
described in Fig. 1. The phases are recommended to be implemented in sequential order
because each phase informs the phase that follows. The time and resources required fo
implement each phase will differ based on the scope and approach of the assessment.

Fig. 1. Implementation phases of a malaria surveillance assessment conducted using the toolkit

Assessment
initiation

« Establish a steering
committee of key
stakeholders

« Define the
assessment
rationale, scope,
objectives and
methods in a
concept note and/
or protocol

« Customize selected
data collection
tools based on
scope and country
context

Data collection
and review

Conduct a

Desk review® of
literature and data
supplemented by
interviews with
programme staff and
key stakeholders

Data quality assessment
of retrospective data in
national databases and
source documents

Survey of surveillance
staff at all relevant
levels of the health
system

Data analysis
and output
development

Manage and clean
data from all data
collection sources

Analyse qualitative
and quantitative
data collected to
produce tables
and figures

—— and dissemination ——

o Produce dissemination

Prioritization of
recommendations

material including
standardized technical
brief and/or report

Generate

and prioritize
recommendations
through discussion
with steering
committee

Create an action plan
with stakeholders and
discuss the feasibility
to address priority

gaps

°The desk review may begin in phase 1to inform the protocol or concept note.

Expected results of an assessment using the toolkit

Results for each indicator assessed may be presented in a dashboard, technical brief and/or
report, or debrief presentation (Table 4).

Table 4. Methods of presentation of results of a malaria surveillance assessment

Method of presentation Description

A set of results expected from all assessments conducted using
the toolkit have been defined based on priority indicators and can
be presented in a dashboard, which is available through the web

Dashboard of results for

priority indicators

application.

The dashboard includes a scorecard that quantitatively summarizes
(using a score) findings from priority indicators. The country can also
add the reason for the score for each indicator by highlighting key

achievements and challenges. A recommendation for strengthening

surveillance can be included next to each indicator, if required.

These scores summarized by sub-objective and objective can be
compared between countries and over time on WHO regional and

global dashboards.
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Method of presentation Description

Technical brief and/ Templates for dissemination of in-depth results include a summary
or report of in-depth of the methods, an in-depth description of assessment results
findings (all indicators assessed), and narrative text to contextualize and

interpret findings. Templates include example information systems
and data flow diagrams. Prioritized recommendations should be
included in these documents, once developed in collaboration with
the steering committee, as well as an activity plan.

Debrief presentation A slide set that includes background, methods, key results and
recommendations

Results should be reviewed through a debrief presentation of key findings with the steering
committee to collaboratively develop recommendations. Recommendations and associated
activities will be prioritized in consultation with the NMP and other stakeholders, based on their
impact and feasibility fo strengthen surveillance systems. The prioritized recommendations
can be used to inform action for surveillance system strengthening. Resulting activities can be
followed up to track improvements over time.
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Part B: Step-by-step
implementation guide

This part details the steps and tools used for each phase of a malaria surveillance assessment.
The tools in the toolkit are explained alongside the relevant step.

A malaria surveillance assessment is implemented in countries in four phases:
1. assessment inifiation;
2. data collection and review;
3. data analysis and outputs; and

4. prioritization of recommendations and dissemination.

The four phases are outlined in Fig. 2, and the steps within each phase are summarized in
Fig. 3. Each phase is described in detail in Table 5 and in the subsequent sections of this guide.

It is recommended that the phases are implemented in sequential order, because each
phase informs the phase that follows. However, some overlap is expected between phases
and steps; for example, some part of the desk review (step 2.1) will inform finalization of the
protocol (step 1.2), and this will continue throughout the assessment, as new documentation
becomes available. The process is cyclical, in that results from phase 4 inform the phase 1 of
future assessments (Fig. 2).

Fig. 2. Phases of a malaria surveillance assessment conducted using the toolkit

Phase 1.
Assessment
initiation
Phase 4. Phase 2.
Prioritization of Data collection

recommendations and review
and dissemination

Phase 3.

Data analysis
and outputs



Fig. 3. Key steps in each phase of a malaria surveillance assessment conducted using the toolkit

Phase 1: Assessment initiation

—— 1.1 Establish a steering committee

—— 1.2 Write and iterate an assessment concept note and/or protocol

—— 1.3 Customize data collection tools

Phase 2: Data collection and review

—— 2.1 Conduct a desk review

—— 2.2 Conduct a data quality assessment (DQA)

—— 2.3 Conduct a survey of surveillance staff at all applicable levels of the health system

Phase 3: Data analysis and outputs

—— 3.1 Outputs from the desk review
—— 3.2 Outputs from the desk-level DQA

3.3 Manage and clean data collected from the service delivery-level
DQA and survey

—— 3.4 Aggregated data from the service delivery-level DQA and analyse

3.5 Use analysis shell tables to capture the analysis of survey data and

refine the scorecard

Phase 4: Prioritization of recommendations and dissemination

—— 4.1 Prepare the final report, technical brief and debrief presentation

4.2 Develop and prioritize recommendations with the steering
committee based on results

—— 4.3 Develop an action plan to address priority gaps
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Table 5. Implementation checklist for key steps and deliverables for a malaria surveillance
assessment conducted using the toolkit.

Steps Completed

Phase 1: Assessment initiation

1.1 Establish a steering committee of key stakeholders involved in the design
and implementation of the assessment.

111 Map stakeholder landscape (see Annex 1)

11.2 Obtain buy-in and define roles and responsibilities for steering committee

HEEN

11.3 Introduce the malaria surveillance assessment and toolkit to stakeholders
1.2 Write and iterate an assessment concept note and/or protocol

The following steps should be carried out to complete the relevant sections in the
concept note and/or protocol templates.

1.21 Conduct an initial review of the past and current malaria surveillance
situation

1.2.2 Define the assessment scope and methods

1.2.3 Define the sampling strategy of the assessment

1.2.4 [Optional/as needed] Obtain a data-sharing agreement

1.2.5 Prepare and obtain sign-off of estimated costs, resources and timelines

1.2.6 [Optional/as needed] Submit application to institutional review board
1.3 Customize data collection tools

1.3.1 Select and filter content of data collection tools based on the scope and
methods of the assessment

00O OOoddod d

1.3.2 [Optional/as needed] Contextualize and translate data collection tools
Phase 2: Data collection and review
2.1 Conduct a desk review

211 Complete a document review using the Desk Review Tool

2.1.2 Map out information systems, malaria recording and reporting tools,
core variables and indicators in national databases

2.1.3 Conduct key informant interviews with programmatic staff and
stakeholders

2.2 Conduct a data quality assessment (DQA)
2.2.1 Select and compile data for core variables to be assessed for data quality

2.2.2 [Optional/as needed] Post a request for proposal (or similar) for a data
collection firm

2.2.3 [Optional/as needed] Obtain sign-off on a data collection firm contract

2.2.4 [Optional/as needed] Prepare, plan, and conduct Implementation
training including piloting of data collection tools

Ooooo O 00
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Steps Completed

2.3 Conduct a survey of surveillance staff at all applicable levels of the health
system (community health workers, health facilities and hospitals, and
district/regional offices)

2.3.1 Develop questionnaires using the Question Bank for each respondent
type fo be surveyed

2.3.2 Conduct and monitor a survey of surveillance staff at all applicable levels
of the health system

Phase 3: Data analysis and outputs
3.1 Outputs from the desk review
3.2 Outputs from the desk-level DQA

3.3 Manage and clean data collected from the service delivery-level DQA and
survey

3.4 Aggregated data from the service delivery—level DQA and analyse

3.5 Use code and analysis shell tables to analyse survey data to refine scorecard
estimates and produce other visualizations

Phase 4: Prioritization of recommendations and dissemination

O Ooogooo o o

4.1 Prepare the final report, technical brief and debrief presentation

4.2 Develop and prioritize recommendations with the steering committee based
on results

4.21 Develop recommendations

4.2.2 Use the prioritization matrix in the report outline to prioritize
recommendations

O O

4.3 Develop an action plan to address priority gaps

4.31 Disseminate the final report, as agreed upon with the NMP and steering
committee, to in-country stakeholders and discuss the feasibility of I:l
measures to address priority gaps

4.3.2 Create an action plan and incorporate activities intfo the MPR or NSP D
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Phase 1: Assessment initiation

This phase includes discussions between the NMP, country partners and key stakeholders to
determine the scope, objectives and methods of an in-country surveillance assessment, and to
understand key surveillance gaps. The aim is to formulate a country-driven concept note and/
or protocol to be submitted for ethical review, as necessary. The activities of this phase are to:

» identify existing surveillance assessment initiatives and surveillance strategies;

« map the stakeholder landscape, obtain buy-in from stakeholders, and agree on roles
and responsibilities for the assessment;

o detfermine the scope, objectives and methods of the assessment;
o select the tools and content most relevant to the defined scope of work; and

« identify resources available and agree on overall timelines for the assessment.

1.1 Establish a steering committee of key stakeholders involved
in the design and implementation of the assessment

Bringing stakeholders together and mobilizing them around the assessment is a critical first
step towards successful implementation.

1.1.1  Map stakeholder landscape

One of the first activities is to identify which stakeholders are operating in the malaria
surveillance space, and which surveillance strengthening activities are under way and
supported by these stakeholders. The groups, individuals and organizations to consider are
listed in Annex 1.

List the stakeholders involved in surveillance at all levels of the health system, then summarize
the scope of work for each stakeholder. For each, list details such as name, description,
interest in the assessment, resources available, and potential level of involvement in the
assessment (Table 6).

This stakeholder map will be used throughout the assessment for activities such as setting up a
steering committee for the assessment, determining who to interview, and determining who to
include in processes for dissemination of results and action planning.

13



Table 6. Example of mapping malaria surveillance stakeholders

Name of Stakeholder Stakeholder’s
stakeholder description® interest in the
organization, assessment®
group or
individual
Partner 1 Evaluation of +in favour
(e.g. CHAD epidemiological,

enfomological O neutral

and interventions

surveillance systems =~ OPPOse

Partner 2
Partner 3

Partner 4

Available
resources*

2 full-time
staff and
tablets

for data
collection

Level of involvement
in the assessment

Invite to participate in
key decision-making
processes, such as
vetting or approving
the action plan and
mobilizing resources
to implement the
action plan.

Consult from time
to time (informal or
formal).

° Primary purpose, malaria-specific activities, geographic scope of activities, fime in the country, affiliation, funding source

® Support or oppose the assessment, to what extent, and why

< Staff, money, technology, information, influence

Adapted from Performance of Routine Information System Management (PRISM) user’s kit: moving from assessment

to action. Chapel Hill, NC: MEASURE Evaluation; 2018.

1.1.2 Obtain buy-in, and define roles and responsibilities for steering

committee

From the stakeholders identified, a core group of stakeholders involved in surveillance
strengthening activities should be approached to obtain buy-in for the assessment. These
stakeholders can be mobilized to form a steering committee that will be involved in designing
and assessing progress on implementation of the assessment. In some instances, existing
surveillance and monitoring and evaluation (M&E) technical working groups may be used,
rather than establishing a new steering committee, if all relevant stakeholders are included,
expected responsibilities can be adopted and deliverables can be completed.

Staff from the NMP should be involved in the steering committee and take an active role
in defining the assessment scope; data collection, validation and analysis; interpretation of
results; and formulation of recommendations. Recommended NMP staff include:

«  NMP manager;
o NMP data analyst or epidemiologist;

o NMP or HMIS M&E officer or data quality officer; and

« WHO National Professional Officer.
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Roles of the steering committee could include:
» refining the scope, objectives, indicators and methods of the assessment;

« articulating the rationale for the assessment and expected outputs, according to the
country’s needs;

« supporting the planning, preparation and implementation of data collection for the
assessment;

« conducting interviews;

« contributing tfo data analysis;

o assisting with interpretation of results;

« developing and prioritizing recommendations;

« participating in the dissemination and promotion of findings to inform surveillance
strengthening action; and

« facilitating the development of an action plan with all surveillance stakeholders.

Deliverables from the steering committee include:
» action items from discussions at steering committee meetings;
o review of key documents (e.g. protocol, data collection tools, report); and

« final approvals of protocol, data collection tools and report.

1.1.3 Introduce the malaria surveillance assessment and toolkit to
stakeholders

The malaria surveillance assessment and toolkit should be intfroduced to stakeholders.
The Introduction to the malaria surveillance assessment toolkit presentation may be used or
adapted for this introduction.

1.1.4 Prepare and obtain sign-off of terms of reference

Terms of reference should be drafted to highlight key participants, and responsibilities and
deliverables of the steering committee. The terms of reference should be signed off by all
members of the steering committee.

The steering committee should include donors investing in surveillance-relevant activities,
ministry of health and NMP staff, implementing partners involved in surveillance and WHO.

To mobilize and coordinate these and other stakeholders, it is very useful to identify a
high-level and influential country “champion” with decision-making powers. This could be
someone within the NMP, the ministry of health or the national statistics office, or from a major
programme area involved in health systems or malaria research in the country. The champion
can help ensure that stakeholders understand fully the objectives of the assessment and how
it fits into the overall process for surveillance strengthening and malaria control. Ideally, this
champion will also advocate for, and take ownership of, the recommendations and next steps
that result from the assessment.

Phase 1: Assessment initiation
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1.2 Write and iterate an assessment concept note and/or protocol

The next step is to draft a concept note and/or protocol, which can be used fo initiate discussions
in the country; articulate key implementation activities and timelines; define and document the
assessment scope, methods and sampling strategy; and estimate costs and timelines.

The toolkit includes a generic Concept Note Template and Protocol Template. Countries
that wish to conduct a rapid assessment of the surveillance system can use a concept note,
whereas more detailed assessments should be defined in a protocol. For comprehensive
and failored assessments, it may be necessary or helpful to put together a concept note
before developing the full study protocol. The main difference between a concept note
and a protocol are the order and level of detailed information provided on data collection
procedures: the concept note is briefer, providing a summary for each of the sections listed
below, whereas the protocol elaborates on the specifics.

Both documents include:
« background and rationale
o goal and objectives
« assessment scope
o methods
o expected outputs and outcomes
« ethical considerations

o workplan and budget.

Multiple iterations of the concept note or protocol may be expected at the initial stages of the
assessment, based on stakeholder inputs.

In some cases, the Desk Review Tool (Box 2 in section 2.1) may be used to compile and organize
information required to finalize the concept note or protocol, such as which sectors report case
data, what other surveillance strategies are in place, and what information systems exist.

The following subsections give guidance on how to compile this information in coordination
with the steering committee.

1.2.1 Conduct an initial review of the past and current malaria surveillance
situation

To understand the malaria surveillance system in the country and why an assessment may be
needed, a brief document review is suggested. Useful information includes:

« demographic, sociopolitical, financial and ecological drivers of malaria transmission in
the country during the past 5 years;

« malaria epidemiology at national and subnational levels - this may be published in an
annual report or MPR;

« surveillance strategies used and how they are implemented, including achievements
and challenges - this information is normally outlined in the NSP;
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» review of findings from any previous surveillance assessments, and any documentation
on existing strengths and weaknesses in surveillance;

» relevant past, current and future surveillance strengthening initiatives - these may be
available in the M&E plan; and

« rationale for the assessment.

This information can be organized in section 1 (Background and rationale) of the concept note
or protocol.

1.2.2 Define the assessment scope and methods

When designing a surveillance assessment using the toolkit, the first step is defining the scope.
This involves selecting the transmission setting for surveillance of malaria cases (burden
reduction and/or elimination), the malaria control interventions and strategies used in the
country for which to assess surveillance, and the indicators to include under each objective
(Assessment Framework). These decisions will be driven by discussions between the NMP and
partners, and should consider the information collated for the background and rationale, as
well as available resources and expertise.

When starting to prepare for an assessment, the Assessment Framework Tool (Box 1) is the first
point of reference. This tool allows users to define the assessment scope by selecting the following.

o The transmission setting for surveillance of malaria cases (burden reduction and/or
elimination). The primary focus of the toolkit is surveillance of malaria cases in high-,
moderate- and low-transmission settings (burden reduction), and/or elimination settings
(includes case and focus investigations). If countries have subnational elimination
activities, the surveillance assessment can be carried out using the elimination module
for specific areas of the country and the burden reduction module for the rest of the
country. In this situation, both burden reduction and elimination should be selected.

« The malaria control interventions and strategies used in the country for which fo assess
surveillance. The toolkit can be used within the broader integrated surveillance system
for high-level assessment of:

- infervention implementation surveillance - for chemoprevention (intermittent
preventive treatment in pregnant women (IPTp), intermittent preventive tfreatment
in infants (IPTi), seasonal malaria chemoprevention (SMC) and mass drug
administration (MDA)) and vector control (insecticide-treated nets distributed
through routine channels and/or mass campaigns, indoor residual spraying and
larval source management);

- commodity tracking;

- entomological surveillance;

- drug efficacy surveillance; and

- genomic surveillance (drug resistance and pfhrp 2/3 gene deletions).

« The goal of an assessment of these strategies is to understand what information is
collected, and whether data are integrated and used along with routine surveillance
data on malaria cases and deaths. The toolkit does not include data quality
assessments or a survey for these strategies.

o The indicators to include in the assessment. Users can select indicators organized by sub-
objectives under the objectives (1) performance, (2) context and infrastructure, (3) technical
and processes, and (4) behaviour, as described in Table 2 of this document (in Part A).

Phase 1: Assessment initiation
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A comprehensive assessment will include all indicators for surveillance of malaria cases by
tfransmission setting and specific priority indicators for other malaria control interventions
and strategies implemented in the country, whereas a rapid assessment will include only
priority indicators. Additional selection steps are only required for tailored assessment
approaches that include all priority indicators and a selection of optional indicators relevant
to the country contfext.

Once a set of indicators is selected, the Assessment Framework Tool (Box 1) will indicate the
most appropriate data collection methods to assess each indicator. A surveillance assessment
conducted using the toolkit has two main methods of data collection: desk review and health
facility surveys. These data collection methods are implemented at either national or service
delivery levels (Table 7). For comprehensive or tailored assessments, key informant interviews
of programme staff, and a data quality assessment (DQA) and/or survey of surveillance staff
at service delivery levels should be carried out. For rapid assessments, all indicators can be
assessed atf desk level using the Desk Review Tool and the desk- level DQA. Some indicators
may also be assessed at service delivery level through specific site visits; the country should
decide which method is appropriate in the country context. In elimination settings, the rapid
assessment requires both desk-level and service delivery-level components.

Table 7. Data collection methods and level of implementation

Data Implementation Tools Process

collection level
method

Desk review National Desk Review Tool Compile documents and data at
the national level to review and
describe surveillance system(s)

Conduct key informant interviews
at national and subnational
levels, where appropriate

Desk-level DQA and Conduct initial DQA on
DHIS2 (District Health retrospective data from national
Information Software) surveillance system(s)
dashboard®

Survey Service delivery Question Bank Conduct interviews using

questionnaires for each unit/
level fo be surveyed

Service delivery-level Collect primary data from

DQA® registers, and compare with
aggregated reports from
national/subnational level(s)

¢ In elimination settings, the DQA tools are combined.

This information can be summarized in sections 2 “Goal and objectives”, 3 “Assessment scope”
and 4 “Methods” of the concept note or protocol.
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Box 1. Assessment Framework Tool

The Assessment Framework Tool is included in the toolkit to provide a standardized,

yet modular, framework for malaria surveillance assessments that can be compared
over time and across geographical areas. Use this tool to select the indicators under
the four objectives that will be measured and tracked through the assessment. Detailed
instructions are given in the tool itself.

Step 1. Select surveillance of malaria cases by transmission setting, and all malaria
control interventions and strategies that are carried out in the country with surveillance.

Step 2. Select indicators under the relevant fransmission setting based on priority
category (priority indicators only = rapid assessment; all indicators = comprehensive
assessment; priority indicators + selection of optional indicators = tailored assessment).

Step 3. Review and select methods required to assess each indicator, as necessary.

1.2.3 Define the sampling strategy of the assessment

For rapid assessments, a non-systematic approach to defining the sampling strategy is
acceptable (see section 2.2.1).

Comprehensive or tailored assessments, where DQAs and/or surveys are planned at the
service delivery level, will require systematic data collection and sampling of health facilities
reporting malaria data. When a systematic DQA and/or survey is being implemented, the
following need to be defined (Table 8):

o the sampling unif;
o the sampling frame;
o the calculation/formula and assumptions used to determine the sample size; and

« the sampling strategy (Table 8).

The sampling strategy may vary considerably from case to case, depending on the desired
precision and type of estimates, the number of facilities and/or community healthcare workers
in the country, and the specific objectives of the assessment.

It is recommended that a statistician is consulted to select an appropriate sampling strategy.
Table 8 can be used as guidance for sampling for an assessment conducted using this toolkit.

It is recommended that the sample of health facilities used to conduct the service delivery-
level DQA is the same as that for the healthcare worker interviews.

Phase 1: Assessment initiation
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Table 8. Guidance on sampling strategy for service delivery-level data collection conducted
for a comprehensive or tailored assessment

Sampling unit

For the service delivery-level DQA and surveys, the health facility is used as the sampling unit.
For surveys, a fixed number of interviewees will be selected from the sampled health facilities.

Sampling frame

A sampling frame is a list of units (health facilities) from which the sample will be drawn. This
should be determined as early as possible in the protocol development process in case a census
is needed of facilities or other units to use as the sampling frame. A complete list of all facilities in
a country (both public and private), with unique identifiers, should be used. This should include
information on the relevant strata of interest: malaria tfransmission intensity, region/district,
facility type, managing authority, and urban/rural designation for each facility. If a master
facility list exists for a country, this can serve as the sampling frame.

An initial list obtained from the ministry of health will usually need fo be complemented with
information from multiple other sources, such as private sector coordinating bodies; social
ministries where non-governmental organizations register their activities; or directly from
faith-based, private and government organizations. Where it is not possible to obtain a reliable
sampling frame list of facilities, a dual-frame sampling methodology may be used (72). This
method combines a simple random sample of hospitals and large facilities with a sample of
geographically defined areas in the country.

Inclusion and exclusion criteria for participation in a surveillance assessment survey should be
defined at the start. All health facilities that do not comply with the inclusion criteria should be
removed from the sampling frame. For example, all service delivery points that provide malaria
services would be included, except those that commenced in less than the past 3 months.

Sample size calculation

A methodology needs to be chosen to calculate a sample size for the service delivery surveys.
The formula to calculate sample size that is used in the Service Availability and Readiness
Assessment (SARA) (13) is recommended for the health facility-level surveys. The equation
required to estimate the sample size is as follows.

n=[[(2xpxq)+ME]/[ME+(zxpxq/N)]xd

where:

n = sample size

z = confidence level at 95%

ME = margin of error

p = anticipated proportion of facilities with the attribute of interest

q=1-p

N = total number of health facilities in the sampling frame for the specific strata
d = design effect
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Parameter remarks:
n sample size per strata

z It is customary to use a 95% level of confidence, for which the corresponding value of
Zis1.96.Thus 2 x Z = 3.84.

ME The margin of error is the amount of random sampling error in a survey’s results.
A margin of error of 15% is generally used.

[ Represents the “percentage of facilities with attribute X”. For example, this can be
the proportion of records submitted accurately and in time to DHIS2 (District Health
Information Software). Some idea of the value of p is needed to use the formula to
calculate sample size. The value of p used for the sample size calculation does not need
to be very accurate (otherwise, there would be no need to conduct the survey), and it can
be obtained from previous surveys conducted in the country, or from similar countries that
conducted similar surveys. If p is not known, 0.5 can be used as a conservative estimate.

d The design effect is a value that reflects the ratio of sampling variances, where the
numerator is the variance of the sample design being used for the particular facility survey
in question, and the denominator is the variance that would result if a simple random
sample of facilities with the identical sample size had been used. The design effect reflects
the effects of strafification, stages of selection and degree of clustering used in the facility
survey. Generally, the clustering component, which is a measure of the degree to which
two facilities in the same cluster have the same characteristic compared with two selected
at random from the population of facilities, contributes the biggest effect. The design effect
shows how unreliable the sample is compared with a simple random sample of the same
size. For example, if the design effect were 1.2, the facility sample would have sampling
variance 20% greater than an alternative design using simple random sampling. For a
stratified sample drawn from a list frame without clustering, using the recommended
sampling strategy for SARA, the design effect should be approximately 1.0. Therefore, it is
recommended to use a value of d = 1.0 for a stratified list sample. If a different sampling
strategy (e.g. a cluster sample) is used, the design effect could be higher. If a country
has information from a previous survey that suggests the value of the design effect, this
value should be used to calculate sample sizes. For the blend of list and area sampling
mentioned earlier, it is recommended to use a value of d = 1.2.

Sampling strategy

The strategy that will be used to sample the number of units determined above needs to be
chosen. Once the sampling frame has been established and the number of health facilities
required per stratum has been identified, probability sampling principles are used to draw a
selection of facilities for inclusion in the assessment. Usually, a multistage or stratified sampling
plan is followed to ensure representation across various domains of the eligible facilities. In
stratified random sampling, the sampling frame (the list of health facilities) is partitioned into
strata (e.g. malaria transmission categories, regions, managing authorities, urban versus rural,
combinations of these), which are then independently sampled.

Within each stratum, health facilities can be sampled using a probability proportional to size
sampling to prioritize health facilities that, for example, report the highest number of malaria
cases. Alternatively, health facilities can be selected at random (simple random sampling) from
the list of health facilities for each stratum.

Replacements for facilities that are closed or otherwise cannot be accessed can be selected
using the same method. This means that additional health facilities may be selected above
the required sample size so that replacements are readily available. Alternatively, to facilitate
logistics, the closest facility of the same type in the same geographical area can be selected.

Phase 1: Assessment initiation
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Sampling strategy (cont.)

The strategy that will be used to sample the number of units determined above needs to be
chosen. Once the sampling frame has been established and the number of health facilities
required per stratum has been identified, probability sampling principles are used to draw a
selection of facilities for inclusion in the assessment. Usually, a multistage or stratified sampling
plan is followed to ensure representation across various domains of the eligible facilities. In
stratified random sampling, the sampling frame (the list of health facilities) is partitioned into
strata (e.g. malaria tfransmission categories, regions, managing authorities, urban versus rural,
combinations of these), which are then independently sampled.

Within each stratum, health facilities can be sampled using a probability proportional to size
sampling to prioritize health facilities that, for example, report the highest number of malaria
cases. Alternatively, health facilities can be selected at random (simple random sampling) from
the list of health facilities for each stratum.

Replacements for facilities that are closed or otherwise cannot be accessed can be selected
using the same method. This means that additional health facilities may be selected above
the required sample size so that replacements are readily available. Alternatively, to facilitate
logistics, the closest facility of the same type in the same geographical area can be selected.

In elimination settings, the following criteria should be considered.

« Inclusion of all provinces, regions or districts that have active foci or ongoing transmission.
- Health facilities should be stratified by the number of malaria cases reported (low, medium, high).

- Both public and private health facilities should be included, as well as hospitals (or referral
hospitals) and laboratories.

- Interviews with all regional and district-level offices and a sample of community health
workers should be carried out.

« Inclusion of provinces, regions or districts that have no malaria cases or sporadic cases.

Health facilities or laboratories that have reported cases in the past 3 years and a sample of
health facilities or laboratories that have reported no cases should be included.

- Health facilities could be stratified by risk of re-establishment of transmission in the defined
geographical area, or malaria-free provinces, regions or districts could be stratified by the
time when the last indigenous case occurred.

- Both public and private health facilities should be included.

- Interviews with all regional and district-level offices and a sample of community health
workers should be carried out.

« Inclusion of declared malaria-free provinces, regions or districts.
- Public and private health facilities should be included for review of vigilance in general
services. For certification, it is important to assess whether a system is in place fo sensitize

and train physicians to suspect malaria based on symptoms, and follow up with testing.

- Interviews with all regional and district-level offices should be included fo review systems
and reporting mechanisms, focusing on prevention of re-establishment and ensuring that
any malaria case detected will be reported and investigated in a timely manner.

The country may wish to carry out interviews with all remaining provinces, regions and districts,
including observing systems and mechanisms in place, to ensure that there is consistency
throughout the country.
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1.2.4 [Optional/as needed] Obtain a data-sharing agreement

A surveillance assessment involves analysis of retrospective data within malaria surveillance
systems; therefore, if necessary, prepare a data-sharing agreement between NMPs and
implementing partners. The data-sharing agreement should be drafted and signed by
stakeholders who would have access to data and will be involved in data analysis, and should
include the following.

o Detailed description of data points to be shared, including:

- temporal and geographical disaggregation of the data needed, as well as other
relevant metadata;

- list of expected data sources; and

- names of relevant owners of the data.
o Brief description of analysis to be conducted using the data.
o Summary of expected outputs.

« Explanation of how the outputs will be used and disseminated, including whether and
where they will be published.

» Any relevant legal language particular to the partners involved.

1.2.5 Prepare and obtain sign-off of estimated costs, resources and
timelines

Once the assessment scope, methods and sample are defined, the costs, resources and
timelines for implementation can be estimated. These may vary widely by scope and country.
The protocol and concept note include appendices for:

« a Workplan Template; and

o a Budget Template based on, and to be used alongside, the surveillance assessment
planning tool.

The surveillance assessment planning tool is designed to assist countries in developing a costed
budget for a comprehensive assessment. The tool includes a budgeting component which
contains activities customizable to the country context, cost breakdown and allocation of units/
persons to be costed for. The tool also includes a monthly and weekly planning schedule that
countries can customize to fit country needs and timelines. The budgeting component allows
countries to determine the amount of funds that will be required to carry out the assessment, as
well as serve as a costing mechanism for this activity for future planning and integration.

For rapid assessments, costs are generally low. Countries should consider costs relating to the
need for external consultants and for two stakeholder meetings that should be held at the
beginning and the end of the surveillance assessment.

If the budget is not available for a surveillance system assessment under the current NSP,
developing a concept note and/or protocol in advance of the next NSP development, or
an MPR or mid-term review, can help to prioritize this assessment as a key activity for
surveillance system strengthening.

This information can be summarized in sections 7 (Project oversight) and 8 (Workplan and
budget) of the concept note and/or protocol.

Phase 1: Assessment initiation
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1.2.6 [Optional/as needed] Submit application to institutional review board

This is only applicable to protocol submissions. Once the assessment protocol has been
developed and reviewed by all relevant parties, including members of the steering committee,
it should be presented to relevant institutional review board (IRB) committees, as relevant for
the specific country and stakeholders involved. It is common for in-country IRB applications

to take a few months to process; therefore, adequate planning should be under way as soon
as a first draft of the protocol is available. IRB applications often require submission of draft
data collection tools alongside the protocol; however, this may differ based on specific IRB
committee requirements. Applicable IRB guidelines should be sought and reviewed in detail
before submission.

Note that final customized and contextualized data collection tools from step 1.3 will need to
be included in a final protocol submitted to the IRB.

1.3 Customize data collection tools

Finally, data collection tools can be adapted from those within the toolkit based on the specific
scope, methods and approach of the assessment. These tools will also require country-
specific contextualization. Once complete and agreed upon by the steering committee, these
should be added to a final protocol for IRB submission.

1.3.1 Select and filter content of data collection tools based on the scope
and methods of the assessment

Data collection tools are mapped to the indicators in the Assessment Framework Tool.
Therefore, they can be filtered by adding or removing indicators. For the DQA component of
the assessment, additional tailoring of tools will be required for the indicators and malaria-
relevant variables that are selected for the assessment. Additional refinement may be
necessary once data collection begins (e.g. information found in the desk review may be
used to tailor questionnaires).In the current version of the toolkit, detail on how to filter the
data collection tools is within the tools themselves. In version 2.0, this will be automated using
the web application. More information on creating questionnaires from the Question Bank is
available in section 2.3.1.

1.3.2 [Optional/as needed] Contextualize and translate data collection
tools

All data collection tools require some adaptation for country-specific contexts. For example,
the names of administrative units, surveillance staff roles, information systems and so on will
vary between countries. Suggestions for where these adaptations may be required are within
the tools themselves.

In addition, tools and supporting documents (i.e. concept note, protocol and questionnaires)
may need to be translated info local language.
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Phase 2: Data collection and
review

A surveillance assessment conducted using the toolkit has two methods of data collection:
desk review and survey. Based on the assessment scope and approach (rapid, tailored or
comprehensive), one or both of these data collection options will be applicable.

Generally, the activities of this phase are to:
o compile existing documentation and data sefs;
o map out malaria-relevant recording and reporting tools, variables and indicators;
« conduct a desk review and key informant interviews with programme staff;
o deftermine core malaria variables and indicators to assess for the DQA,;
« request access to data from national databases;

o deftermine who will perform data collection activities, and recruit and train staff
(if necessary);

o gather further information from the service delivery level; and

o conduct a survey of surveillance staff.

2.1 Conduct a desk review

To begin to understand the characteristics of the surveillance system and determinants of
surveillance performance, a desk review of all available surveillance-related documents,
guidelines and other literature, as well as some key data, should be completed. This review
should be supplemented by key informant interviews with programme staff and surveillance
stakeholders. Information can be summarized and organized into tables and figures in the Desk
Review Tool, as described in Box 2. The process for the desk review should be consultative — that
is, conducted alongside, or in communication with, technical or implementing partners, and
working closely with the NMP and relevant stakeholders. It should also be iterative - that is,
multiple updates made to the document as new information becomes available.

The desk review should be carried out for all surveillance assessments. It should ideally be
started before the DQA to identify which source documents and national databases are used
for surveillance of malaria cases and deaths. The desk review should also be completed
before the survey so that the questionnaire response options can be modified based on
information obtained in the desk review.

The following subsections give guidance on how to complete the desk review.

2.11 Complete a document review using the Desk Review Tool

All existing documentation and data should be compiled that are relevant to the assessment,
based on the indicators selected, through engagement with relevant NMP personnel or
partners, and online searches (see Annex 2). The Desk Review Tool indicates which documents
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and data should be reviewed for each indicator. Note that names and availability of
documents will vary by country.

It is particularly important that a master facility list (MFL) is requested and obtained. This is
essential for assessments that will include a systematically sampled survey, where the MFL
will serve as the sample frame. It is also necessary to evaluate whether all facilities on the
MFL have reported cases to the national level. If the country does not have an MFL, note
this as an immediate recommendation and defer to the WHO guidance for countries on
strengthening their MFL (74).

2.1.2 Map out information systems, malaria recording and reporting tools,
core variables and indicators in national databases

All information systems, malaria recording and reporting tools, and variables from these tools and
information systems or national databases should be mapped out. This involves identifying which

systems, tools and variables exist, how they interact with each other and key gaps. This will require
close collaboration and discussions with the NMP and/or ministry of health information teams.

Map information systems (Assessment Framework objective 2)

Develop a list of all information systems that capture malaria data and how they are, or are
nof, infegrated. Use this to develop an information system diagram. Gather information on
the key features of each system to allow identification of gaps and potential improvements in
integration and interoperability.

Map tools for recording and reporting data (Assessment Framework objective 3)

Develop a list of the relevant recording and reporting tools used for malaria surveillance. It is
important fo note the dates that these tools were in use and when any changes in tools occurred.
The coverage of each tool should also be documented - for example, whether specific tools are
not standardized for the whole country and differ by health sector or geography. It is useful to
obtain copies (e.g. screenshots) of these tools for reference and comparison.

Map core malaria variables and indicators that are collected and reported within
information systems (Assessment Framework objective 3)

Annex 3 lists WHO-recommended core malaria variables and indicators that should be
collected from routine surveillance for each strategy. These are often further disaggregated
into categories (e.g. age, sex) or by health sector (e.g. public, private, community).

Obtain and review the list of all core malaria variables and indicators, along with their
respective disaggregation, that are collected at service delivery, subnational and national
levels. Note which data recording and/or reporting tool the variables originate from. If it is
unclear which variables are used to calculate indicators, seek clarification from the NMP,
ministry of health or respective database/information system managers.

Variable names or definitions may change over time. Note any changes, which will be
important in interpreting the analysis later (e.g. confirmed cases changed from microscopy-
positive only to microscopy-positive + rapid diagnostic test (RDT)-positive). Note that core
malaria variables may not necessarily be specific to malaria (e.g. all-cause death).

Once variables and tools are mapped, the core variables for the DQA should be selected
(see section 2.2).
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2.1.3 Conduct key informant interviews with programmatic staff and
stakeholders

Key informant interviews should be conducted with programmatic staff and various
stakeholders involved in malaria surveillance to supplement the document review. A checklist
of suggested inferviewees is provided in Annex 1. The Desk Review Tool indicates which
indicators should be assessed using key informant interviews. Qualitative analytical methods
are not recommended because the inferviews are not intended fo be systematic, but rather
aimed aft filling knowledge gaps.

Surveillance staff sought for interviews will typically be national-level NMP, ministry of health
and HMIS staff, as well as partners; however, interviews with subnational-level staff may be
necessary in some contexts. The first step is to determine the interviewee list and objectives
for each interview, given the interviewee’s role in the malaria and/or surveillance programme,
and the information gaps from the desk review that the person may be able to inform.

For each interviewee or group, a separate inferview guide should be developed based on
questions provided in Box 2. Inferviews may be conducted in person, over the phone or by
teleconference, depending on what is feasible in the country. Interviews may be recorded for
future reference.

Box 2. Desk Review Tool

The Desk Review Tool supports a desk-level review of malaria surveillance. Details on
how fo use the tool are provided in the tool itself.

The Desk Review Tool consists of a Microsoft Excel workbook that has tabs for each
objective (and associated indicators) included in the Assessment Framework Tool. For
each indicator, there are suggested documents to review, respondents to interview with
questions, and a set of shell tables and figures that can be used to summarize and
analyse the information and data compiled. The content can be filtered based on the
indicators selected for the assessment.

Priority indicators that should be assessed for all other malaria control interventions and
strategies are presented in a separate tab for each strategy.

2.2 Conduct a data quality assessment

Sound decisions are based on sound data. It is therefore essential to ensure that data are of
good quality. A DQA is the process of evaluating data using specific data quality indicators
(e.g. completeness, timeliness, consistency, concordance) to determine whether the data
meet the quality required to support their infended use. A DQA using this toolkit will only

be conducted for surveillance of malaria cases and deaths in both burden reduction and
elimination settings. The toolkit does not provide DQA tools for assessment of malaria control
interventions and strategies.

Phase 2: Data collection and review
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A DQA can be conducted at two levels:

o adesk-level analysis of the data that have been reported to national level (i.e. the data
in national surveillance systems); and

« aservice delivery-level assessment (or audit) to validate the data reported to the
national level by using the primary source data (i.e. patient registers).

Both levels of assessment require extraction of retrospectively compiled data from national
databases (e.g. HMIS, integrated disease surveillance and response (IDSR) system, malaria
information system) for a specific period (suggested minimum of 3 years for a desk-level
DQA and 3 months for a service delivery-level DQA in high-transmission settings, and up to
12 months in lower-transmission settings).

All surveillance assessments should include a desk-level DQA. The desk-level DQA does not
require primary data collection. Routine surveillance data are extracted from the national
malaria surveillance system and assessed for completeness, timeliness, consistency and
concordance. In elimination settings, case-based data should be extracted. Although the
assessment should be carried out on the primary national malaria surveillance system, if other
systems also capture malaria cases and deaths, data should be extracted from these systems
for comparison to ensure that cases and deaths are not being missed from the national
malaria surveillance system. In elimination settings, it is particularly important to include data
from an existing intfegrated disease reporting system such as an IDSR system or HMIS in the
assessment, as this system is likely to become the primary reporting system for malaria once
malaria has been eliminated.

The service delivery-level DQA (often termed an audit) requires primary data collection from
primary data sources (e.g. patient registers, data collection forms) at the service delivery

level. In burden reduction settings, data tallied from registers at health facilities is compared
with aggregated data from weekly or monthly reports extracted from national databases.
Comprehensive assessments should include a service delivery-level DQA with systematic
sampling. Tailored and rapid assessments may wish to include a service delivery-level DQA with
or without systematic sampling. In elimination settings, line-listed patient data extracted from
the national malaria surveillance system should be compared with line-listed data from registers
and case investigation forms for completeness and accuracy, checking that all diagnosed cases
have been reported, assessing whether all confirmed cases are investigated and investigation
forms can be located, and evaluating whether cases have been classified correctly.

The malaria surveillance assessment toolkit builds on the approach outlined in the WHO Data
Quality Review (DQR) Toolkit (15), which provides guidance for conducting a general DQA

for health information systems, usually carried out by HMIS staff. The DQA that is part of this
toolkit provides:

» additional standardized data quality indicators specific to routine malaria
surveillance data;

o amore in-depth look at malaria-specific variables; and

« optional malaria-tailored tools for desk and service delivery levels.

The tools presented in this toolkit may not be required if tools or methods currently used to
conduct DQA for the malaria programme in the country include the DQA indicators required
for the assessment. Results from alternative DQA activities (e.g. recent HMIS DQA assessments
or routine DQAs) may also be used rather than repeating data collection activities.
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Furthermore, some surveillance platforms (e.g. District Health Information Software (DHIS2))
have built-in checks of data quality that can be used directly to examine DQA indicators.

The following subsections describe the steps for a malaria-specific DQA using the toolkit.
Additional detail on the logistics and implementation of a service delivery-level DQA, such
as roles and responsibilities, setting up a coordinating committee, timelines and budgets, are
detailed in the WHO DQR implementation guide (75).

2.2.1 Select and compile data for core variables to be assessed for data
quality

All data quality indicators provided in the Assessment Framework Tool under sub-objective 1.2
(Data quality) are priority indicators and should be assessed. Data quality indicators are also
summarized in Table 9.

Table 9. Data quality indicators and definitions

Indicator Definition

Timeliness of reporting Percentage of expected reports received by the
reporting due date in a specified time period

of case notification Percentage of case nofification reports received

reports <24 hours after detection, or as per guidelines

of case investigation Percentage of case investigation reports received

reports <3 days after detection, or as per guidelines

of foci investigation Percentage of focus investigation reports received

reports <7 days after detection, or as per guidelines
Completeness | of reporting Percentage of expected reports that were received

in a specified time period®

of case investigation Percentage of confirmed cases with a case

reports investigation report

of [1] core variables Percentage of reports received (or cases reported in
within reports elimination settings) in a specified time period where

all core variables are complete

of [1] core variables Percentage of registers (or cases reported in
within registers elimination settings) for a specified time period
where all core variables are complete

Consistency between selected Percentage of reports received (or cases reported in
[1] core variables elimination settings) in a specified time period where
all [2] consistency checks between core variables are
passed
over time for [3] core Percentage of [3] core indicator frends that are
indicator trends consistent for a specified time period (suggested

minimum is 3 years)

Phase 2: Data collection and review
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Indicator Definition

Concordance | of [1] core variables Percentage of [4] core variable values that match
between two reporting  between two reporting systems (or numbers of
systems cases and deaths in elimination settings) in the same

specified fime period

of [1] core variables Percentage of core variable values that match
between registers and between registers and aggregated reports (or
reports® between line-listed patient data from the nationall

malaria surveillance system and registers in
elimination settings) in the same specified time

period
Errorin Linked to concordance above; absolute value
reporting® difference for each core variable between data

source one (D1) and data source 2 (D2)

[1] Core variables are the minimum set of variables (referred to as data elements in DHIS2) that should be recorded
in the malaria surveillance system and should be assessed for data quality. WHO-recommended core malaria
variables for DQA are listed in Annex 4.

[2] Consistency checks between core variables are validation tests that ensure that the data collected make logical
sense. Suggested consistency checks between core variables are listed in Annex 5.

[3] Consistency checks over time for core indicator trends are used fo determine whether trends are consistent over
time, or, where there are rapid changes, whether these changes can be explained. Rapid changes in data that
cannot be explained indicate data quality issues. These checks should be conducted by plotting values for core
indicators over time (month or year). Suggested checks using core indicators from malaria case surveillance are
listed in Annex 6.

[4] Core variable values that match between two reporting systems are matching values for core variables that
are reported in the primary malaria information system and values for the same variables reported to another
information system (e.g. HMIS, IDSR system, laboratory, vital registration). The aim is to determine whether the
primary case surveillance system has captured all cases and that the data are accurate.

° In elimination settings, if both aggregated and case-based systems exist, the number of notified confirmed cases
from the two systems should be compared. Furthermore, if there are two systems capturing case-based data, the
number of cases in the two systems should be compared. In countries where only one case-based system exists,
the confirmed cases reported in the health facility registers should be compared with line-listed data extracted
from the national surveillance system.

®  These indicators require data collection at the service delivery level. Based on the objectives defined for the
surveillance assessment and the resources and time available, a decision should be made on whether these will be
assessed through systematic or non-systematic sampling.

Step 1. Identify which core variables will be used to assess data quality indicators

The first step is to identify which core variables are recorded and can be assessed for data
quality. Refer to section 2.1.2 on how to map out core malaria variables and indicators in
national databases, and recording and reporting fools.

Recommended core variables are listed in Annex 4. Countries should adapt the names in the
variable list o those used by NMPs,

Issues to note for core variables selected include the following.

o Countries may select all or some malaria core variables from the recommended list,
depending on availability. Additional variables of interest to a country can also be
added. DQA tools can be customized to include these changes.

o Whether and when definitions for core variables have changed over time should be
noted, because this may affect data quality of these variables.
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«  When comparing data between two information systems or between reports and
registers, core variables need to be defined in the same way, and the geographical
and temporal coverage of the systems must be the same (e.g. compare the same
districts and the same time period).

o The following disaggregations are suggested:
- by administrative unit (e.g. region, district) or health facility;
- by time period (e.g. month, year);
- by type of health facility (e.g. public, private, community); and

- by outpatients versus inpatients if reporting forms are separate.

For some indicators, disaggregation may only be possible down to a certain level. For
example, in high-burden settings where data are aggregated and reported in DHIS2 at a
district level, completeness of core variables in reports can only be easily assessed down fo
district level through the desk-level DQA.

Step 2. Access or request data from national databases

Data can be directly accessed from national databases, or requested from the NMP, ministry
of health or relevant database manager.

If data can be accessed directly from an information system (e.g. DHIS2), the data can be
downloaded from the system. If data are extracted from DHIS2, accessing and extracting the
data directly using the APl may provide easier and faster access than using pivot tables.

If implementers do not have access to surveillance information system data, a request should
be prepared for data access from the relevant ministry of health, the NMP, or other owners or
managers of each malaria surveillance information system. The request should include:

« name and definition of variable or indicator, including calculations (numerator and
denominator);

« geographical disaggregation needed (e.g. by district);

« temporal disaggregation needed (e.g. by month);

o time frame for which data should be extracted (e.g. 3 years, January 2017 o
December 2019); and

o name of source document and information system from which the variables originate,
if possible.

If possible, all relevant data should be requested within one data request to ensure efficiency.
However, multiple requests may be required if subsets of data expected are missing.

It is recommended that data are extracted at the lowest administrative level possible within
the system (for DHIS2 databases, this may be district in some countries and health facilities in
other countries), and at the lowest temporal disaggregation available (e.g. weekly).

If there are multiple databases within a country (e.g. multiple instances of DHIS2), relevant
data should be extracted from all available databases. Extractions from multiple databases
should be as comparable as possible (e.g. a common geographical and temporal
disaggregation).

Phase 2: Data collection and review
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If data quality checks and visualizations are already built into electronic systems, these can be
used directly in the assessment without the need fo extract and analyse the data separately.
However, it is likely that some additional analysis beyond what is available through an existing
system may be useful in most countries. Guidance on data analysis is provided in Phase 3 of
this document.

Step 3. Conduct a desk-level DQA using the DQA Desk Level Assessment Tool

Extracted data can be pasted into the database template of the DQA Desk Level Assessment
Tool, which is a Microsoft Excel workbook. Data quality indicators will be automatically
calculated and displayed as graphics and tables at both the national and subnational levels.
A summary table of all data quality indicators at the national level is also provided. Details on
how to use the tool are included in the tool itself.

Step 4. Determine what data collection points will be included in service delivery—level DQA

Data collection from service delivery points may be done in parallel with the survey

(see section 2.3), since the sampling frame is the same, or as part of routine supervision or
other programmatic facility visits. Determine what facilities will be audited through the service
delivery-level DQA. Detailed information on systematic sampling is in section 1.2.3.

For rapid or tailored assessments in burden reduction settings, a comprehensive DQA at service
delivery level is not required, but it is important to gain an idea of key gaps and issues that can

be addressed as part of surveillance system strengthening activities. In this case, two low-burden
and two high-burden health facilities and/or community healthcare workers in two or three
districts (or relevant subnational level) can be selected as part of the review. The NMP could use
this as an opportunity fo investigate facilities with known challenges, and to visit facilities that have
good reporting and data quality to learn lessons from best practice. These visits can be used to
assess data quality from patient register books and reporting tools, recording and reporting tools
themselves, data flow, and verification/validation of responses from the desk review.

If the DQA is being implemented in an elimination setting, both the desk-level and service
delivery-level DQA is required. Tools to assess both aggregated data (burden reduction) and
case-based data (elimination) may be required if the country has a mix of aggregated and
case-based surveillance systems.

Step 5. Designate staff for data collection and review activities, and initiate processes for
appointing additional staff as needed

The minimum personnel required for a malaria assessment conducted using the toolkit are:

- assessment manager or lead for overseeing all applicable data collection activities
(i.e. DQA, desk review and survey); and

o data analyst(s) to conduct document review and desktop retrospective DQA analysis.

If service delivery-level data collection (DQA and/or interviews) is conducted, additional
personnel are needed:

« field supervisors;
« data collector(s);
o data analyst(s) to manage and analyse survey and DQA data; and

« data entry personnel (if data are collected using paper-based tools).

32  Malaria surveillance assessment toolkit - Implementation reference guide



In some cases, service delivery-level data collection may be conducted alongside other
planned or routine programme activities. If not, a data collection firm may be required

to provide the human resources to undertake the survey and/or audit data recording and
reporting material.

Step 6. Collect data from source documents for service delivery—level DQA

The DQA Service Delivery-Level Assessment Tool is used to collect primary data. This fool
should be used for both systematic and non-systematic sampling to ensure consistency in
approach and analysis. Details on how to use the tool are included in the tool itself. The tool

is used to gather data from routine data collection tools (e.g. registers at service delivery
levels) and compare it with aggregated reports received at the national or district level (health
facility reports) in burden reduction settings, or with case-based data in elimination settings.

In burden reduction settings, the tool should first be populated with the aggregated report
data for the health facility being assessed. The primary data for the same variables captured
in the health facility register can then be entered for comparison. In elimination settings,

the tool should be populated with case-based data extracted from the national malaria
surveillance database and compared with cases in the registers or data collection forms.

The tools are adaptable, to allow core variables that have been selected to be added or fo
change names of existing core variables. It is important that the names of the core variables
in the tool are changed to those used by the country. The data source can also be changed
to allow data to be compared from different data collection sources (e.g. outpatients versus
inpatients, health facility versus laboratory). The time frame recommended is 3 complete
months in high-transmission settings and up fo 12 months in low-fransmission settings, ending
with the month before data collection began.

Step 7. Collate the data into a national location for service delivery—level DQA using
systematic sampling

Once the DQA Service Delivery-Level Assessment Tool has been completed for each facility
selected, the data need to be compiled into one data set for analysis.

There are three options for this process.

o The DQA Service Delivery-Level Assessment Tool in Microsoft Excel can be
programmed as an electronic data collection form (e.g. using the ODK data collection
platform). This means that data collected from each service delivery point or
subnational location can be entered, sent and automatically aggregated into a single
database.

« A macro (developed by PATH) is available in Excel to aggregate individual DQA
service delivery-level assessment workbooks from each service delivery point or
subnational location info a single database.

o Data can be entered into a database (e.g. Access) manually or by another bespoke
solution.

The final report should include a single set of DQA outputs, presented within the DQA
dashboard of the DQA Service Delivery-Level Assessment Tool.

Phase 2: Data collection and review
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2.2.2 [Optional/as needed] Post a request for proposal (or similar) for a
data collection firm

If an external data firm is being contracted to perform partial implementation of the
assessment (e.g. primary data collection at the service delivery level), a request for proposal
may be published to ensure a fair application and selection process. Such requests should be
published as per country guidelines, using country-specific templates. However, the following
content should be included:

o a brief overview of the assessment (can be extracted from the concept note);

o atable that summarizes the phases and activities that the data firm will be involved in;
o adescription of relevant tools from the toolkit, and links to them;

o alist of specific activities that the data firm and supporting partners will perform;

o alist of deliverables expected from each party, along with timelines; and

o asummary of communication and reporting that is expected.

2.2.3 [Optional/as needed] Obtain sign-off on a data collection firm
contract

For an external data firm to be successfully contracted, a signed contract is required (with
signatures from all relevant parties - the contractor and the managing party). Contractual
requirements and formats will differ between organizations; however, the following content
should be included, in addition to relevant legal language required for the partners responsible:

o alist of specific activities that the data firm and supporting partners will perform;
o alist of deliverables expected from each party, along with timelines;

o asummary of communication and reporting that is expected,;

o adetailed workplan; and

o adefailed budget.

2.2.4 [Optional/as needed] Prepare, plan and conduct implementation
training, including piloting of data collection tools

Implementation training is required for comprehensive or tailored assessments that have
primary data collection at the service delivery level. For implementation personnel (data
collectors, supervisors, data entry personnel and data analysis personnel), comprehensive
training is essential to ensure consistent and reliable completion of the malaria surveillance
assessment. The overall objectives (74) of the training are to:

« ensure that personnel are familiar with the larger context and rationale for the
assessment, key activities within the assessment and how they will be conducted;

« provide data collection teams with an opportunity to participate in practical exercises
so that they can practise data collection using tools;

« ensure that personnel understand their roles and responsibilities in the survey,
including specific tasks, timelines, reporting requirements and deliverables;

» ensure that personnel are aware of common issues that may arise during survey
activities, and understand troubleshooting/problem-solving strategies to address
these issues;
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» ensure that personnel recognize the intrinsic value of good-quality data and are
motivated to ensure data quality as part of their activities;

o support planning of data collection, supervision, data entry and analysis operations,
and logistics.

Data collector and supervisor fraining should be organized just before implementation of
primary data collection. However, data collectors should also pre-test and pilot tools during
the process. Ideally, survey tools should be immediately updated and ready for use in the field.

2.3 Conduct a survey of surveillance staff at all applicable levels
of the health system (community health workers, health
facilities and hospitals, and district/regional offices)

A survey implemented using this toolkit involves undertaking structured interviews at various levels
of the health system using the methodology of a systematic cross-sectional survey, to collect
information on outstanding indicators or to validate information from desk-level assessment.

The survey may be administered to surveillance staff at subnational levels (district, regional),
as well as to surveillance staff (often healthcare workers) at the service delivery level
(including hospitals and health facilities) and at the community level (community health
workers). A questionnaire should be developed and tailored for each of these health system
levels (respondent types). The survey may be conducted in parallel or after the DQA at service
delivery level. The sampling frame for the survey should be the same as for the DQA (see
section 1.2.3 for more information on systematic sampling).

For rapid and tailored assessments, rather than conducting a systematic survey, non-
systematic interviews are conducted as part of the service delivery-level DQA, with additional
visits fo key partners, if necessary. The aim is to validate information found in key documents,
fill knowledge gaps and verify information that has been recorded as part of the desk review.

2.3.1 Develop questionnaires using the Question Bank for each respondent
type to be surveyed

A survey conducted using the toolkit will use questionnaires developed using the Question
Bank. The Question Bank is designed to provide a comprehensive list of questions
corresponding to all applicable indicators in the Assessment Framework. The questions should
be customized and organized into questionnaires for each country context and for all relevant
levels of the health system. The steps for developing questionnaires are described in Box 3.

2.3.2 Conduct and monitor a survey of surveillance staff at all applicable
levels of the health system

The standard steps involved in the survey are as follows.

1. Identify target interviewees. There may be several staff responsible for surveillance, in which
case multiple interviews may be conducted to yield data that are representative for that
facility or office. However, a single interview can be used if there is one staff member who
can provide responses fo questions as a representative of the unit of inferest (e.g. facility).

Phase 2: Data collection and review
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Introduce data collection methods to the health facility, relevant care provider or
surveillance staff. Data collectors should have a script or have been trained on infroducing
the purpose, objectives and overall content of the survey fo those being inferviewed so that
they are informed about the process and able to consent to the interview. An example of an
introduction between the interviewer and interviewee is provided within the Question Bank.

Obtain consent. Each questionnaire includes a section that confirms that consent has
been obtained from each participant. Written or verbal consent must be obtained from alll
interviewees before conducting the interview.

Conduct the interview. Each inferview should be conducted in the same way. The interview
should not exceed the expected time stated in the training or field manual. Parts of

the questionnaire may be implemented as a self-assessment - that is, provided to the
interviewee fo fill in themselves, rather than through an interview. Self-administered
assessment tools can be gathered either during the first survey team visit or at another time.

Monitor data collection. During data collection (both the service delivery-level DQA and
survey), it is recommended that data collection is monitored closely. Some best practices
are described below.

Frequency

For the initial phase of data collection (e.g. 1 week), data submitted should ideally be reviewed
af the end of each data collection day. End-of-day feedback should be provided to the data
collection team, supervisors and teams responsible for updating data collection tools. After
this phase, data monitoring checks can be less frequent.

Report
A short data monitoring report should be developed each day, which includes the following:

o summary of the number of data collection events, organized by data collection team
and/or region/district (compared with what was expected in the initial plans);

« summary of missing, incorrect, incomplete or duplicate data;
» any other unexpected responses; and

o recommendations for how to correct course in the field and how to improve the data
collection tool itself.
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Box 3. Question Bank

The Question Bank provides a comprehensive list of questions corresponding to all
applicable indicators in the Assessment Framework. The Question Bank is structured
so that separate, tailored questionnaires can be developed for each level of the health
system (respondent type) to be interviewed.

Questionnaires will require further country contextualization. Notes are provided within the
Question Bank to indicate where this may be required. However, each questionnaire should
be thoroughly reviewed, edited and piloted before implementation in a new context.

Steps for developing questionnaires from the Question Bank are as follows.

Step 1. Filter the Question Bank based on indicators

The Question Bank content can be filtered based on the indicators selected in
phase 1 of the assessment using the “Indicator Number” column. Remove content
that is not applicable fo this assessment. This is done automatically if the Assessment
Framework and Question Bank files have been linked (details are included in the
tools themselves).

Step 2. Filter by respondent type

For each level of the health system to be included in the survey (subnational level -
surveillance office/unit, service delivery level and community level), generate
separate questionnaires using the “Respondent type” columns.

Step 3. Copy and paste, and contextualize questionnaires

Once the Question Bank is filtered for indicators and respondent type, copy the
remaining questions and paste info either a Word document (for paper-based data
collection) or Microsoft Excel (for data collection software such as ODK).

Additional formatting, country contextualization and translation to local languages
will be required. Background information can be added to each questionnaire.
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Phase 3: Data analysis and
outputs

The toolkit provides guidance and tools for analysis of data collected from the desk review, the
DQA and the survey. Most of the outputs are generated automatically from the tools. Expected
outputs are described in Table 10.

Table 10. Expected outputs from data collection using the toolkit

Activity

Outputs

Tools and methods of analysis

Desk
review

DQA -
desk level

DQA -
service
delivery
level

Survey

Key tables and figures completed as
part of the desk review.

Scorecard for priority indicators. Results
from the desk review are used to
determine whether priority indicators
have been met, partially met or not
met, based on specified criteria. These
results are used to automatically
populate a scorecard for each indicator
and calculate composite scores for
each sub-objective and objective.

Surveillance system diagrams on

information systems and data flow

Tables and figures for each data
quality indicator at the national and
subnational levels

A summary table for each indicator at
the national level

Scorecard

Summary table for data quality
indicators at the national level

Survey response data presented
in tables

The activities of this phase are fo:

Tables and figures are included in the
Desk Review Tool for each indicator.

The scorecard is generated
automatically for priority indicators
based on the inputs for whether
indicators have been met, partially
met or not met.

Diagrams should be generated by the
country. Examples are provided in the
toolkit.

Tables and figures are automatically
generated using the DQA Desk Level
Assessment Tool, including the summary
table at the national level. Alternatively,
countries can use screenshots or
download graphics from their own
surveillance systems (details of other
options are presented in Box 4). The
scorecard in the Desk Review Tool can be
completed manually for DQA indicators.

Results aggregated at the national level
should be entered info the summary
table provided in the DQA Service
Delivery-Level Assessment Tool.

Analysis shell tables to capture
aggregated data at each health level
for each question in the questionnaire
are provided as part of the toolkit.

» collate the outputs from the desk review and the desk-level DQA,;

« clean and manage data collected from the service delivery-level DQA and the survey;

» analyse data collected from the service delivery-level DQA; and

« analyse data collected from the survey.

38 Malaria surveillance assessment toolkit - Implementation reference guide



3.1 Collate outputs from the desk review

As described in section 2.1, data collected from document and data review, and interviews are
organized in fables and figures in the Desk Review Tool. Selected tables and figures can be
used directly as key outputs in the final report.

For priority indicators, a scorecard is automatically generated based on the inputs to the
Desk Review Tool about whether an indicator as been met, partially met or not met. Results
are calculated and displayed for each indicator, and composite scores are calculated for
each objective and sub-objective. More detail is provided in the Desk Review Tool on the
calculations used for each score. This scorecard is the final output, which should be used
to identify key areas for improvement. The reasons for the score given to each indicator
should also be captured, highlighting key achievements and challenges, as well as a
recommendation for surveillance strengthening and improvement.

Surveillance system diagrams should be developed manually and presented in Microsoft
PowerPoint. The diagrams should be reviewed and edited as information is gathered
throughout the assessment. It is helpful to provide diagrams of the current situation on
information systems and data flow, as well as diagrams of future plans and changes.

Tables, figures, the scorecard and the diagrams should be inserted in the technical brief
and/or report templates and used in consultation with the steering committee to develop
recommendations for surveillance strengthening.

3.2 Collate outputs from the desk-level DQA

The DQA Desk Level Assessment Tool provides automated outputs of tables and figures for
each data quality indicator on a set of dashboards, which can be used directly in the final
report. A summary table of national-level results for each indicator is also provided. A DQA
dashboard has also been developed as part of the burden reduction malaria module in
DHIS2; this displays the same outputs and therefore offers an alternative to using the DQA tool
if the malaria module is installed in the country. There are also various options for analysing
and visualizing results for the DQA, depending on country context (Table 11).
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Table 11. Options for desk-level DQA analysis

Option 1 Option 2 Option 3

Tool Existing data quality DQA Desk Level WHO DQ app
dashboard that is part of the  Assessment Tool
malaria surveillance system

or

WHO DQ dashboard in the
DHIS2 malaria module

Requirements = Country has an electronic Country does not Country has DHIS2

surveillance system with a have a dashboard
) ) - ) Country conducts
data quality f:lOéhb.oord with Yvﬁh all data qu.o||Ty DQR using WHO DQR
all data quality indicators indicators required app
required for the assessment for the assessment,
or so data must be
extracted for analysis

Country has DHIS2
Country has WHO malaria
module with all dashboards
or in-country-developed
malaria module installed for
DHIS2, with or without data
quality dashboard®

Instructions The country can use Data required for The country can use
screenshots directly from the  analysis should be screenshots directly
data quality dashboards for  extracted from the from the DQR app.
the report. If using DHIS2, surveillance system This app is primarily
the report function can be and pasted info the used by HMIS staff
used to generate multiple database template and looks at multiple
graphs for each indicator. in the tool, which diseases; therefore,
If the country has a DHIS2 will automatically not all malaria-
malaria module that does generate outputs. specific indicators are
not have the recommended available. It should
data quality dashboard, this therefore be used
dashboard can be installed, in conjunction with
and variables can be option 1 or option 2.
mapped to populate it. WHO The app provides
can provide assistance. the ability to drill

down to the lowest
geographical level to
investigate the source
of data discrepancies.

e If the WHO module does not exist or requires an update, or an in-country-developed malaria module is used
that does not include a DQ dashboard, the current malaria module can be installed using WHO Configuration
Packages for DHIS2. This would involve entering or importing retrospective data into the malaria module, which
can be done using the documentation links in WHO Configuration Packages for DHIS2. In collaboration with WHO,
the dashboard can be configured into the NMP’s malaria module to conduct a DQA. Along with the dashboard,
WHO provides guidelines for dashboard use and indicator interpretations.
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3.3 Aggregate data from the service delivery—level DQA and
analyse

To collect, compile and analyse data for the service delivery-level DQA, there are two
suggested options.

o Use an Excel template with built-in macros - for example, a tool that PATH developed
with Excel macros, which aggregates individual DQA service delivery-level assessment
workbooks from each service delivery point or subnational location into a single
database, and provides functionality for automated DQA analyses.

« Develop an electronic DQA service delivery-level data tally sheet (e.g. in ODK) that
automatically compiles data into a central database, from which required analyses
can be conducted.

The final report should include a single set of DQA outputs, combining results from both the
desk-level and service delivery-level DQAs into a single dashboard. Instructions to produce
the minimum set of suggested visualizations are provided in the DQA tool.

3.4 Manage and clean data from the survey

All quantitative data collected through the survey should be compiled into a single database
for further analysis. There are two suggested options for this.

«  Questionnaires programmed as electronic data collection forms (e.g. ODK) are
completed, sent and automatically aggregated into a single database.

o Paper-based or Excel-based questionnaire data can be manually entered or collated
into a single database.

Standard data management practice should be followed - for example, keeping all raw data
files in a separate secure location, anonymizing sensitive information and maintaining a log of
data-cleaning steps implemented.

3.5 Use analysis shell tables to capture results of survey data

An Excel workbook containing shell tables to capture analysis results for each indicator
assessed in the survey is available. Each table is linked to the related indicator and question(s)
used to assess that indicator. The workbook includes suggested disaggregation (e.g. by health
facility type or subnational level); however, these should be adapted based on the sampling
strategy used. Data tables may be created in statistical software such as R or Stata and
formatted similarly to the analysis shell tables. These can then be copied or manually entered
into the shell tables, where percentages are then automatically calculated. It is important to
visualize data af the administrative level, which is the most useful for developing operational
plans. Where relevant, data tables may be used to produce charts or maps that better
illustrate results. It is recommended that results are viewed on maps or charts for performance
indicators (objective 1) alongside indicators on drivers of performance (objectives 2-4) to get
a better understanding of why performance may be poor in certain districts or regions.

Phase 3: Data analysis and outputs

41



42

Phase 4: Prioritization of
recommendations and
dissemination

This phase includes review of findings and development of recommendations for surveillance
system strengthening. It also includes incorporating prioritized recommendations and an
action plan into the final report, and disseminating results to all stakeholders involved in
malaria surveillance, at the country and global levels.

The activities of this phase are fo:

« produce material for dissemination, including a standardized report, a technical brief
and a presentation;

« develop and prioritize recommendations through discussion between the NMP and
key stakeholders;

« develop an action plan to address priority gaps; and

« evaluate the assessment itself to validate results, and inform further refinement of the
toolkit and future implementations of malaria surveillance assessments.

4.1 Prepare the final report, technical brief and debrief
presentation

Once assessment data have been analysed and results produced, these should be displayed
along with narrative and interpretation in dissemination materials.

Templates for a technical brief and final report have been developed to support the systematic
presentation of surveillance assessment results (Box 4). The debrief presentation and the
technical brief highlight priority results, whereas the report serves as an outline for presenting
all results from all indicators and strategies that may be included in the assessment.

Within each template, placeholders are provided to insert standardized outputs from the
desk review, the DQA and the survey. These templates should be adapted according to the
assessment scope and data collection methods selected.

Report templates include:

« detail on background, rationale, scope, objectives and methods, which can be
extracted and summarized from the assessment concept note and/or protocol,
including tables relevant to each section;

» the results section, which includes guidance on outputs to add from analysis, and how
to describe and interpret results; and

« sections on generating and prioritizing recommendations based on results, which should
be completed through a process with the steering committee (described in section 4.2).
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The presentation should be used to initiate discussions between the NMP and stakeholders on
the findings. It can also be used to develop and prioritize recommendations, and to rapidly
disseminate results from the assessment fo donors and other partners.

Multiple iterations of the technical brief and/or report may be expected as data become
available, and based on NMP and relevant stakeholder inputs. The NMP should be happy with
the final report before sharing it more widely with donors and other partners.

Box 4. Technical brief and report

The technical brief and report tools are included in the toolkit to support the
dissemination of results from the assessment. The objective of these tools is to organize
results and outputs. The tools also provide guidance for describing and interpreting
results that will be presented fo the steering committee to generate recommendations.

The technical brief is a short document highlighting key
Malaria Surveillance Assessment in COUNTYNAME {20XX) . . . . . . . .
Technical bief findings from priority indicators. This document provides
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ the minimum expected dissemination material for an

assessment conducted using the foolkit, and is structured
to allow standardization across assessments.

Methodology

The report template covers all indicators that might be
Maaria Sureilance Assessmet i Counry Name assessed using the toolkit, and therefore a comprehensive
guide fo organizing and interpretfing results.
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4.2 Develop and prioritize recommendations with the steering
committee based on results

Upon completion of the analysis, evidence-based recommendations should be developed
and prioritized.

4.2.1 Develop recommendations

To encourage and promote ownership of the assessment results and recommendations, a
consultative process should be taken with the steering committee. This could be done during a
debrief or high-level meeting.

o In advance of this meeting, the NMP and supporting partners should meet to discuss
the key findings and suggested recommendations. Steering committee members
should then be given a preliminary version of the technical brief or report (without the
recommendations section completed) and/or the debrief presentation.

« During the meeting, steering committee members may review results from each sub-
objective or indicator and develop appropriate recommendations.

« Following the meeting, further iteration of the technical brief and/or report may be
required, based on steering committee feedback.

It may be useful fo prepare suggested recommendations for sub-objectives or indicators to
guide steering committee discussions.

4.2.2 Use the prioritization matrix in the report outline to prioritize
recommendations

Recommendations should be prioritized based on potential impact and feasibility. A set

of criteria can be used to prioritize recommendations; based on the defined criteria, each
recommendation can be ranked as high priority (green), medium priority (yellow) or low priority
(red) with regard to impact on surveillance performance and system attributes (Table 12).
Recommendations can then be categorized as short, medium and long term, based on
feasibility and resources available.

Finalized and prioritized recommendations should be added to the technical brief and/or
report outline. This document can then be reviewed and signed off by the steering committee
before being shared with a wider audience.
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Table 12. Criteria and ranking definitions for prioritization of recommendations from a
malaria surveillance assessment

Criterion

Criterion definition

and categories

Rank definitions

Impact

Feasibility

4.3 Develop an action plan to address priority gaps

Impact on surveillance
performance (i.e.
surveillance system
coverage, data quality
and data use)

Impact on system
aftributes (e.g.
simplicity of the system)
Time required for start-

to-end implementation

Resources required
(e.g. staff, funds,
infrastructure)

Significant
improvement in
performance

>50% of system
attributes will
improve

Short term
(within 3 months)

Resources
currently
available to
implement

Some
improvement in
performance

10-50% of
system attributes
will improve

Medium term
(3-12 months)

Resources not
in place but can
be sourced with
current budget

Little to no
improvement in
performance

<10% of system
attributes will
improve

Long term
(>1year)

Resources

are currently
unavailable,
and funding is
required

After evidence-based recommendations are generated and prioritized by the steering
committee, the next step is to share the final report with all relevant stakeholders and develop
an action plan for implementing surveillance strengthening interventions

4.31

Disseminate final report, as agreed upon with NMP and steering

committee, to in-country stakeholders and discuss the feasibility of
measures to address priority gaps

Once the technical brief and/or report, including prioritized recommendations, have been
signed off by the steering committee (see section 4.2), these dissemination materials should
be shared with relevant stakeholders supporting malaria surveillance beyond the steering
committee, including relevant health and government departments, local and international
partners in malaria, and donors. The aim is to obtain consensus and buy-in from all parties
with a stake in malaria surveillance, who can advocate for, mobilize, or commit resources to,
surveillance strengthening through relevant channels.

4.3.2 Create an action plan and incorporate activities into the MPR or NSP

Stakeholders should work together to develop a detailed action plan of surveillance
strengthening activities associated with each recommendation from the surveillance assessment.

An action plan (Table 13) should list specific, realistic and achievable activities that address the
recommendations prioritized from results of the malaria surveillance assessment (77).
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The purpose of developing an action plan is to:

designate responsibilities and establish collaborations;
allocate a budget and resources for each activity;

ensure that activities are incorporated into subnational operational plans and the MPR
or NSP; and

track progress since the previous surveillance assessment and determine the impact of
activities implemented fo improve surveillance performance.

The process to develop the action plan is as follows.

Bring together relevant decision-makers and surveillance experts. Brief them on the
assessment results and suggested recommendations (if action planning is not done at
the same time as dissemination).

Identify activities fo address each recommendation. The activities in the action plan
should be at both the national and subnational levels.

Once an activity has been identified, break it down into well-defined tasks. For
example, it might be recommended that surveillance staff have real-time access to
routine surveillance data. For this, the main activity determined may be to set up a
DHIS2 server. First, network and infernet connections must be set up, recording and
reporting forms need fo be configured, computers and tablets need to be procured,
training needs to be planned, and so on. These activities should be listed as “tasks”

in the Action Plan Template (see Table 13). This breakdown is necessary so that each
task can be assigned during action planning fo the relevant people or organizations
and can be scheduled and costed. The result is a roadmap for the implementation of
evidence-based recommendations.

Determine timelines, responsible people and organizations, and required resources
for each task (see Table 13). Activities and tasks in the action plan should be
specific, measurable, achievable, relevant and time-bound (SMART). Responsibility
for implementation of each activity should be assigned to a specific person or
organization.

Once finalized, the action plan can be used to follow up on the implementation of
recommendations, actions and tasks with the responsible parties, following agreed
timelines. The action plan should be included in the MPR or NSP.

Malaria surveillance assessment toolkit - Implementation reference guide



Table 13. Action plan for implementing prioritized recommendations from the surveillance assessment

From assessment recommendations

Sub-objective or
indicator

List sub-
objectives or
indicators that
were assessed.

You may also
include summary
results, such as
the scorecard,
here. There may
be more than one
sub-objective

or indicator per
recommendation.

Recommendation

List
recommendations
from assessment

Example: Provide
real-time access
to data for
surveillance staff
at all levels of the
health system

Priority level

List priority of
recommendation
(high, medium or
low), determined
by the steering
committee

Action

Determine the
primary activities
required to
implement

the given
recommendation

Example: Set up
a DHIS2 server

From action planning exercise

Break down each
activity info tasks

Example:
Configure
recording and
reporting forms

Example:
Establish network
and internet
connection

Example: Procure
computers and
tablets

Example: Plan
and conduct
training

Time frame

Record specific
dates (where

possible), or

short, medium or

long term

Example: Short;

Q1 20XX

Responsible
parties

List the lead
department,
organization
or person

responsible, and
any supporting

partners

Example: NMP

Resources
required (staff,
infrastructure)

Approximate or
cost each task,
considering

the personnel,
equipment and
infrastructure
that will be
required

Source: PRISM (71).
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Annex 1. Suggested stakeholder and/or interview checklist

The table below is a suggested list of stakeholders for malaria surveillance. The positions and names of these roles will vary based on the country.

This table may be used as a reference for stakeholder mapping during the assessment initiation phase (only column 1), or as a list of suggested informants for
interviews conducted during the desk review (columns 1-5).

For interviews, add or remove respondents as needed. For each respondent, add information about whether an interview has been requested, and the date
and link to results of interviews completed. The summary can be used as a reference when completing the desk review.

Stakeholder or informant® Interview Interview Link to

requested completed interview
results

Ministry of health

Senior advisers, coordinators and members of the ministry cabinet from the following:
National malaria programme
Division of health information section

Other acute disease surveillance and response, disease control, immunization, maternal and child,
family planning, and noncommunicable disease control programmes (as applicable )

National reference laboratory
Management of human resources, drugs, logistics and health finances
Annual M&E and performance reviews
Facility-based surveys

National malaria programme

Focal points (e.g. programme managers)

Surveillance and M&E leads

oo oo O ood
oo oo O ood

Case management leads
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Stakeholder or informant® Interview Interview Link to

requested completed interview
results

Commodity tracking leads

Intervention surveillance focal points (e.g. vector control lead)
Entomology surveillance leads

Drug resistance leads

Genomic surveillance leads

Case and focus investigation leads

National statistics office and vital registration

Officials and analysts responsible for national population census

Officials and analysts responsible for household surveys such as Demographic and Health Surveys, Living
Standards Measurement Study, household surveys, and Multiple Indicator Cluster Surveys

Officials and analysts responsible for vital registration and mortality reports
Other leading demographers and statisticians
Other ministries and governmental agencies

People responsible for civil registration (typically ministry of the interior, home affairs or local
government)

People responsible for planning, monitoring and evaluation of social programmes
People responsible for planning and/or population commissions
Institutes of public health and universities

Researchers and directors of demographic surveillance systems in the field of entomology, and those
in other institutes and universities supporting malaria work

O oo o OO0 Oodogdd
O oo o OO0 Oodogdd
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Stakeholder or informant® Interview Interview Link to

requested completed interview
results

Donors
Major bilateral and multilateral health sector and surveillance donors

Global health partnerships such as the Global Fund to Fight AIDS, Tuberculosis and Malaria, and the
Global Alliance for Vaccines and Immunization

Donors who finance activities of relevance, including:

« Census and/or other large-scale national population-based surveys (e.g. Demographic and Health
Surveys, Multiple Indicator Cluster Surveys, Living Standards Measurement Study) or health facility
surveys (e.g. service provision assessment)

« Vital registration system

« Demographic surveillance system

« Strengthening of the HMIS, surveillance and IDSR system

o Annual health sector performance reviews

« Systems for M&E of major disease control programmes
United Nations organizations

United Nations organizations active in malaria (e.g. United Nations Children’s Fund, United Nations
Development Programme, United Nations Population Fund, WHO, World Bank)

O Ooodo O ood
O Ooodo O ood

Representatives of key nongovernmental organizations, civil society and private health care

Senior advisers and coordinators from nongovernmental organizations (primarily surveillance
implementing partners)

Private health professional associations

Associations of faith-based health providers

Oood o
Oood o

Health advocacy groups

° Change suggested respondents below to specific department and role titles in the country/implementation area
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Annex 2. Suggested document checklist

The table below provides suggested documents to compile to complete a comprehensive review of literature, documents and dissemination materials. The
availability and names of these documents will vary based on country context.

For each document, add information on title, authors and/or source (with internet link, if available), and publication date. Add rows for additional documents,
as needed. Make a note of what documents could not be found and highlight gaps in what was readily available.

Document(s)® Requested Obtained Author/source Date
Strategic documents

National health sector strategic plan

National malaria strategic plans and funding needs

National malaria annual report

MPR/mid-term review

Malaria annual work plan/operational plan

Malaria monitoring and evaluation plan

Organogram of NMP with clearly defined job descriptions and job roles
Surveillance guidelines, protocols and standard operating procedures (SOPs)
Malaria policies

Monthly malaria surveillance bulletins and other feedback reports

Malaria impact evaluations

Health Accounts Country Platform (SHA 11)

OOooooooooood
OOooooooooood

Epidemic and response guidance
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Document(s)®
Health information system and general surveillance
Health information strategy

Policy documents on data protection and patient confidentiality (can be malaria-specific,
or for HMIS or country wide-data governance policies), information on servers, back-up for
electronic systems and encryption

Legal documentation on malaria or infectious disease reporting where malaria is listed as a
notifiable disease

Reports of any previous malaria surveillance system evaluations or assessments
Documents on overview of surveillance system or data repository

Health information system technical guides, manuals and specifications (related to system
technology)

All available health facility and community health worker list with definitions (public, private,
community)

Master facility list, and health facility and community health worker mapping documentation
(including health facility type: public or private)

Recording and reporting

Schematic diagrams of existing systems that collect malaria data, linkages between them, data
flow with mode of reporting to each level or system, and frequency of recording and reporting

Copies of all recording forms and tools that exist (electronic or paper)

Internet link or hard copy of data recording and reporting guidelines (including recording and
reporting definitions, and guidelines for case definitions)

Training materials, including manuals, presentations, practical sessions and online training
tools for staff involved in data collection and reporting at all levels

Requested

[

O 0O 0O0dog O

O 0O 0O O

Obtained

[

O 0O 0O0dog O

O 0O 0O O

Author/source

Date
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Document(s)® Requested Obtained Author/source Date
Data quality

List of data quality indicators

National and subnational malaria surveillance assessment and data quality audit reports
Data quality review guidelines

Examples of reports, standard presentations or standard templates of graphs/tables for
monitoring data quality indicators over fime or from data review meetings

Validation rules for electronic systems and list of automated checks
Supervisory checklist

SOPs for data validation

Data analysis

Data analysis tools (templates for data analysis, dashboards, routine reports)
Monthly bulletins

Malaria epidemic graphs

Examples of outputs included (screenshots, reports, graphs, tables)

Examples of outputs disseminated from the national level fo subnational levels (screenshots,
reports, graphs, tables, presentations, weblink)

Stratification map based on malaria incidence
SOPs for analysis and dissemination of outputs at each level

Examples of decisions taken based on analysis of surveillance data

O 0o O odod Odd O ogdo
O 0o O odod Odd O ogdo

Training materials or details of courses/workshops, including the agenda for training on data
analysis and use
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Document(s)®

Partner documents

Assessments from other disease programmes that use the same integrated surveillance system

Partner operational plans

Routine data summaries relevant to malaria

Entomology

Insecticide resistance monitoring and management plan

Insecticide resistance monitoring results

Geocoordinates for sentinel sites

Geocoordinates and start year of insectaries and colonies

Entomological surveillance guidelines and SOPs

Others? Specify:

Commodity tracking

Logistics management information system (LMIS) policy and strategy documents
LMIS guidelines and SOPs

Surveillance of intervention implementation

Integrated vector control management plans

Distribution plans and SOPs for long-lasting insecticidal nets (routine and mass campaign)
Implementation plans and SOPs for indoor residual spraying

Implementation plans and SOPs for larval source management

SMC implementation plans and SOPs

Requested

Ooooon od oooodo godg

Obtained

Ooooon od oooodo godg

Author/source

Date
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Document(s)® Requested Obtained Author/source Date
IPTi implementation plans and SOPs
IPTp implementation plans and SOPs
MDA implementation plans and SOPs
Any other intervention plans and SOPs
Other

Surveys (e.g. Demographic and Health Surveys — estimate the % of cases in the past 10 years
seeking treatment in the public, private formal or informal systems, or no treatment)

Therapeutic efficacy studies or integrated drug efficacy studies
Special study or research reports (e.g genomic surveillance)

Mortality annual report

O oo o gdogd
O oo o gdogd

Flow diagram for death registration in hospital and community, including copies of all
standard documents used and training materials, if available, in ICD-10/11 coding

° Change suggested documents below to specific names of relevant documents in the country/implementation area
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Annex 3. Core malaria variables and indicators

Core variables

All-cause outpatients (including malaria)

Suspected malaria cases

Presumed malaria cases

RDT tested

Microscopy tested

Confirmed malaria cases

Confirmed malaria cases by species

RDT positive

Microscopy positive

All-cause inpatients (including malaria)

Malaria inpatients®

All-cause inpatient deaths

Malaria inpatient deaths

All malaria deaths

Confirmed malaria cases treated with antimalarial medicine (ACT)
Confirmed malaria treated with antimalarial medicine (first line + ACT)
P. falciparum cases treated with 1st-line treatment

P. falciparum cases treated with single low dose primaquine

P. vivax cases treated with chloroquine (CQ)®?

P. vivax cases treated with primaquine (PQ) for radical cure®

Burden reduction

v

L £ K <K<K <K<K <KKKKKKKKKKKKK KKK KKK

v

L L £ K £ K KR K K K K <K <X <X <X < < < <«

Elimination
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Core variables Burden reduction Elimination
P. vivax cases treated with ACTs® v
Unique identifier/patient id

Age

Sex

Nationality

Location of patient residence

Date of symptom onset

Date of diagnosis

Parasite species

Date of treatment initiation

Treatment prescribed

Date of case notification

Date of case investigation

Date of focus investigation

Date of (focus) response (if applicable)

Likely period of infection identified

Detailed travel history available (if applicable)

Patient location during the likely period of infection identified and geolocated
Case classification

Method of case detection (PCD, reactive or pro-active case detection)

Confirmed malaria cases notified

L £ L L L K L K L K K K <X <K <X <R <X < < < XX

Confirmed malaria cases investigated
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Core variables Burden reduction
Malaria cases with likely period of infection and location identified
Confirmed malaria cases classified

Confirmed malaria cases classified as local

Confirmed malaria cases classified as indigenous

Confirmed malaria cases classified as intfroduced

Confirmed malaria cases classified as imported

Foci identified

Foci investigated (within the time limit specified by national guidelines)
Foci classified

Foci classified as active

Foci classified as residual non-active

Foci classified as cleared up

Foci classified as cleared up + number classified as residual non-active

ACT: artemisinin-based combination therapy

a

b

v

L R R X < <X < < < < <

Elimination

In elimination settings, some countries require ALL patients infected with malaria to be hospitalized for at least the first 3 days of their treatment to ensure adherence. If this is the policy then this

variable would not be collected.

Only applicable in countries with P. vivax cases.
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Core indicators for burden reduction and elimination settings

Cells in grey are core indicators for burden reduction settings only.

Theme

Outpatients

Outpatients

Outpatients

Outpatients

Outpatients

Outpatients

Outpatients

Outpatients

Outpatients

Indicator

Proportion of suspects tested
Number of patients tested for

malaria

Number of confirmed malaria cases

Number of presumed malaria cases

Total malaria cases (confirmed +
presumed)

Test positivity rate

Proportion of P. falciparum cases

Proportion of P. vivax cases

Crude case incidence

Numerator

Number of suspected malaria cases who received a
parasitological test (microscopy or RDT)

Number of suspected malaria cases who received either an
RDT or a microscopy test

Number of malaria cases positive by microscopy or RDT, or

Number of positive microscopy cases + number of positive RDT
cases

Number of presumed cases, or

total malaria cases (confirmed + presumed) - (N malaria
cases positive by microscopy and/or N malaria cases positive
by RDT)

Number of presumed cases + number of confirmed cases
Number of microscopy- and/or RDT-positive malaria cases
Number of malaria cases due to P. falciparum

Number of malaria cases due to P. vivax

Number of positive microscopy cases + number of positive RDT
cases
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Denominator

Number of suspected malaria cases

Number of patients tested with
microscopy and/or RDT

Total confirmed malaria cases with a
known species

Total confirmed malaria cases with a
known species

(Number of people at risk for malaria
infection during reporting year) during
1year x 1000



Outpatients
Inpatients

Inpatients

Inpatients

Inpatients

Deaths
Deaths

Deaths

Treatment

Treatment

Treatment

Treatment

Indicator

Proportion of malaria outpatients
Number of malaria inpatients

Proportion of malaria inpatients

Malaria outpatient admission rate

Inpatient malaria case incidence

Number of malaria inpatient deaths

Proportion of malaria inpatient
deaths

Inpatient malaria mortality rate

Proportion of malaria cases treated
with first-line treatment course
(including ACTs)

Proportion of malaria cases treated
with an ACT course

Proportion of P. falciparum cases
treated with primaquine

Proportion of P. vivax cases treated
with primaquine

Numerator
Number of malaria cases (confirmed + presumed)
Number of inpatient admissions or discharges for malaria

Number of inpatient admissions or discharges for malaria
Number of malaria admissions or discharges

Number of inpatient malaria cases

Number of inpatient deaths due to malaria

Number of inpatient deaths due to malaria

Number of inpatient deaths due to malaria

Number of patients with confirmed malaria who received first-
line antimalarial treatment according fo national policy

Number of malaria cases treated with an ACT course

Number of P. falciparum cases treated with primaquine

Number of P. vivax cases treated with primaquine

Denominator

Total number of all-cause outpatients

Total number of inpatient admissions
or discharges

Total number of malaria cases

Mid-year number of people at risk
for malaria infection during reporting
year x 10 000

Total number of inpatient deaths

Mid-year number of people af risk
for malaria infection during reporting
year x 10 000

Total number of malaria cases,
found by both passive and active
surveillance

Total number of malaria cases,
found by both passive and active
surveillance

Number of P. falciparum cases

Number of P. vivax cases
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Theme Indicator Numerator Denominator

Data quality Completeness of reporting Number of reports received from health facilities in a specified  Number of reports expected from
time period health facilities in the same specified
time period
Data quality Timeliness of reporting Number of reports received from health facilities by the Number of reports expected from
reporting due date in a specified time period health facilities in the same specified
time period
Data quality Reporting completeness of core Number of reports received in a specified time period with all Number of reports received in a
variables core variables completed specified time period

ACT: artemisinin-based combination therapy

Core indicators for elimination settings

Indicator Numerator Denominator
Case Proportion of severe malaria cases Number of severe malaria cases Total confirmed malaria cases
notification
Case Total malaria deaths Number of malaria deaths
notification
Case Proportion of cases notified within N1 Number of cases nofified in N1 days Total number of confirmed malaria
notification days cases
Case Proportion of cases investigated Number of confirmed malaria cases investigated within N2, Total number of confirmed malaria
investigation within N2 days of diagnosis the number of days after confirmation, defined in the national  cases through passive case detection

guideline

Case Proportion of confirmed cases Number of confirmed cases investigated Total number of confirmed malaria
investigation investigated cases through passive case detection
Case Proportion of confirmed cases Number of confirmed cases classified Total number of confirmed malaria
investigation classified cases
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Theme

Case
investigation

Case
investigation

Case
investfigation

Case
investigation
Foci
investigatfion
Foci
investfigation
Foci
investigation
Foci
investigation
Foci
investigation
Foci
investigation
Foci
investigation
Foci
investigation
Foci
investigation

Indicator

Proportion of local cases

Proportion of indigenous cases

Proportion of imported cases

Number of indigenous deaths

Number of foci identified

Proportion of foci investigated

Proportion of foci investigated within
N3 days of diagnosis

Proportion of foci with response
within N7 days of diagnosis

Proportion of foci classified

Proportion of foci classified as active

Proportion of foci classified as
residual non-active

Proportion of foci classified as
cleared

Percentage of population living in
active foci

Numerator

Number of indigenous cases + number of infroduced cases

Number of indigenous cases

Number of imported cases

Number of indigenous deaths

Number of foci identified

Number of foci investigated

Number of foci investigated within N3 days of diagnosis

Number of foci with response within N7 days of diagnosis

Number of foci classified

Number of foci classified as active

Number of foci classified as residual non-active

Number of foci classified as cleared

Number of individuals living in active foci

Denominator

Total number of confirmed malaria
cases

Total number of confirmed malaria
cases

Total number of confirmed malaria
cases

Total number of foci in the registry in
a year

Total number of foci detected as new

Total number of foci detected as new
(eligible for response)

Total number of foci in the registry in a
1-year period

Total number of foci in the registry in a
1-year period

Total number of foci in the registry in a
1-year period

Total number of foci in the registry in a
1-year period

Total population in the district
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Indicator

Numerator

Denominator

Foci
investigation

Foci
investigation

Epidemics

Epidemics

Transmission
infensity

Transmission
infensity

Data quality

Data quality

Data quality

Proportion of foci with zero locall
cases

Number of malaria foci that received
any form of response

Number of epidemics for a particular
population in a specific area and
fime

Proportion of epidemics responded
to for a particular population in a
specific area and time

Number of districts in very low, low,
moderate, high transmission strata

Number of health facilities reporting
<3 cases per week

Timeliness of case notification
reports: proportion of case
nofification reports received N1 hours
after detection or as per guidelines
(typically within 24 hours)

Timeliness of case investigation
reports: proportion of case
nofification reports received N2
days/hours after detection or as per
guidelines (typically within 3 days)

Timeliness of foci investigation
reports: proportion of foci
investigation reports received N1
days/hours after detection or as per
guidelines (typically within 7 days)

Number of foci classified as cleared up + number classified as
residual non-active

Number of malaria foci that received any form of response

Number of epidemics defined on the basis of a threshold
computed from past data (A. constant case counts, B. mean
+ 2 standard deviations, C. median + upper 3rd quartile, D.
cumulative sum)

Number of responses to epidemics for a particular population,
in a specific fime area and time

Number of districts in very low, low, moderate, high
transmission strata

Number of health facilities reporting <3 cases per week

Number of case notification reports received N1 days after
detection

Number of case notification reports received N2 days after
detection

Number of foci investigation reports received N3 days after
detection
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Number of malaria foci identified

Number of epidemics defined on the
basis of a threshold computed from
past data

Number of case notification reports

Number of case investigation reports

Number of foci investigation reports



Annex 4. Core variables for DQA

Burden reduction settings

These are a subset of core variables, which may be selected from, added to or otherwise tailored for assessing data quality indicators.

Note that total malaria cases and confirmed cases may not be collected directly but may be a sum of other data variables, in which case the data variables
directly collected (e.g. RDT-positive and microscopy-positive) should be used in the DQA. If variables are disaggregated further (e.g. by age and sex), it is
also important to include this as part of the DQA.

Variable Definition Potential sources Applicable data quality indicators
Antenatal ey e siens) Consistenc
Outpatient | Inpatient | Laboratory health |Completeness| between €Y | Concordance
care c over fime
worker variables
Priority
1 Total malaria Confirmed (malaria cases in v v v v v v v
cases which the parasite has been
(confirmed + detected in a diagnostic fest, i.e.
presumed) microscopy, RDT or molecular
diagnostic test) + Presumed
cases (cases suspected of being
malaria that are not confirmed
by a diagnostic test)
2  Confirmed Malaria cases in which the v v v v v v
malaria parasite has been detected in a
cases® diagnostic test (i.e. microscopy,
RDT or molecular diagnostic
test)
3 Microscopy Number of suspected malaria \'4 \'4 \'4 \'4 v v v
tested cases who received a

microscopy test
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Variable Definition Potential sources Applicable data quality indicators

Community Consistency

Outpatient | Inpatient | Laboratory O health |Completeness| between Conslsf.ency Concordance
care : over time
worker variables
4  RDT tested Number of suspected malaria v v v v v v \'4
cases who received an RDT test
5 Microscopy- Malaria cases in which the v v v v v v v
positive parasite has been detfected
using microscopy
6 RDT-positive Malaria cases in which the v v v v v \4 \'4

parasite has been detected
using an RDT test

7  All-cause Patients attending outpatients v v v v
outpatients for any cause including malaria

8 All-cause Patients admitted to hospital for v v v v
inpatients any cause including malaria

9 All-cause Patients admitted to hospitall v v v v \'4
deaths who died from any cause

including malaria

10 Malaria Patients admitted to hospital for v v v v
inpatients malaria

11 Malaria Patients admitted to hospitall v v v v v
inpatient who died from malaria
deaths
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Variable

Optional

12

Suspected
malaria case

Definition

lliness suspected by a health
worker to be due to malaria
generally on the basis of the
presence of fever, with or
without other symptoms. This
should not be confused with
presumed cases (see below).

Potential sources Applicable data quality indicators

Outpatient | Inpatient | Laboratory Completeness

Consistency Concordance

13 Presumed Cases suspected of being
malaria cases  malaria that are not confirmed
by a diagnostic test
14 IPTp1-4 Number of pregnant women v
who received 1-4 dose(s) of IPTp
15 ANC1-4 Number of pregnant women v
who attended the antenatal
clinic 1-4 times
16 Confirmed Number of confirmed malaria
malaria cases cases who received first-
treated with line antimalarial treatment
first-line according to national policy
treatment
courses
(including ACT)

ACT: artemisinin-based combination therapy

°  WHO-recommended core indicator for cross-cutting DQR carried out by HMIS (75). If the number of confirmed cases is not collected, total malaria cases can be substituted. If possible,
confirmed cases should be disaggregated by RDT and microscopy. Molecular tests can also be included as a separate category, if relevant.
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Elimination settings

These are a subset of core variables that can be extracted from the national malaria surveillance system, which may be selected from, added to or otherwise
tailored for assessing data quality indicators.

Variable

Additional information

Core variables

(completeness)

Consistency Concordance
checks

Patient Method of case
details detection

Patient ID/system ID

Family name

Patient First name
details Date of birth
Age
Sex
Nationality

Location of patient
residence

Permanent home
address (if different
from above)

Cases identified through passive case detection, reactive case detection
or proactive case detection

This should ideally be a unique patient identifier (e.g. national insurance
number) or if unavailable an ID that is captured in other systems or primary
data sources (e.g. patient registers). If this is not available, use family name,
first name and date of birth as core variables.

Patient identifier
Patient identifier
Patient identifier. If not available, age can be used as a proxy.

Patient identifier. Patient’s age is based on the date of birth provided.
If age is unknown, a proxy can be used. All children aged 0-11 months
should be indicated as zero.

Patient identifier
Patient identifier. Patient’s legal national identity.

Patient identifier (address/village). Patient’s address where they are
currently staying at the time of presenting to the health facility.

Residential address where the resident permanently resides. This will
help in locating the patient. For service delivery DQA data extraction only.

70  Malaria surveillance assessment toolkit - Implementation reference guide



Location of
treatment
facility

Diagnosis
and
tfreatment

Case
notification
and
investigation

Variable

Health facility

District
Province

Date of symptom
onset (dd/mm/yy)

Date of diagnosis
(dd/mm/yy)

Diagnosis
confirmation method
Species identified
Date of treatment
initiation (dd/mm/yy)
Treatment prescribed

Outcome of illness

Date of case
notification (dd/mm/yy)

Recent travel within
the country (Y/N, red
response if Y)

Region/district name,
town/village name of
travel destination

Last night (within
country) (dd/mm/yy)
First night (within
country) (dd/mm/yy)

Additional information Core variables  Consistency Concordance

(completeness) checks

Reporting health facility or surveillance unit (includes public, private,
mobile posts/district investigation units)

Reporting district

Reporting province

Date that patient began experiencing symptoms \'4 \'4
Date that malaria was confirmed by diagnostic test (RDT, microscopy, v v
PCR, other)

RDT, microscopy, PCR, other 4

P. falciparum, P malariae, P. ovale, P. vivax, P. knowlesi, v

Date that first dose of antimalarial treatment was given. This may be the v v

same date as the date of diagnosis in some countries.

Type of antimalarial treatment given v
Admitted, discharged, died, absconded 4
Date that case was notified v v
Within the past 30 days \'4
Place that patient travelled fo v
Date of the last night spent in area travelled to within country \'4
Date of the first night spent in area travelled to within country v

Annexes

71



Case
notification
and
investigation

Routine foci
investigation

Variable

Recent travel outside
the country (Y/N, red
response if Y)

Country name of
travel destination

Last night (outside
country)(dd/mm/yy)

First night (outside
country)(dd/mm/yy)

Final classification

Case investigated
(Y/N)

Date of case
investigation (dd/mm/

YY)
Location of case

investigation (GPS
coordinates)

Date of focus
investigation (dd/mm/

YY)

Additional information

Within the past 30 days

Country that patient travelled to

Date of the last night spent in area travelled to outside country

Date of the first night spent in area travelled to outside country
Indigenous, intfroduced, imported, recurrence, induced, not yet classified
Index case was investigated (review and collation of information/
interview, screening of household members, neighbouring household

investigations, routine focus investigation, response mechanisms for
screening and vector control)

Day on which index case was followed up at household level

Location of likely source of infection

Date of routine focus investigation
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Annex 5. DQA consistency checks between core variables

Burden reduction settings

Priority variables

1 RDT tested
2 Microscopy tested

All-cause outpatients

3

4 All-cause inpatients
5 All-cause deaths

6

Confirmed malaria cases®

RDT positive

Microscopy positive
Total malaria cases
Malaria inpatients
Malaria inpatient deaths

Confirmed malaria cases treated with first-line
treatment courses (including ACT)

Optional variables

7 Suspected cases
8 Malaria cases, all ages

9 IPTp

x+1

10 ANC

X

11 Sum of malaria species

ACT: artemisinin-based combination therapy

Microscopy tested + RDT tested
Malaria cases, <5 years

IPTp, (where x = dose 1-3)

IPTp, (where x = visit or dose 1-4)

Confirmed malaria cases

°  WHO-recommended consistency check between related indicators to be included in a DQR across several diseases carried out by HMIS (15).
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Elimination settings

Variable

1

2
3
4
5

74

Date of symptom onset (dd/mm/yy) <
Date of diagnosis (dd/mm/yy) <
Date of diagnosis (dd/mm/yy) <
Date of case notification (dd/mm/yy) <
Date of case investigation (dd/mm/yy) <
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Date of diagnosis (dd/mm/yy)

Date of treatment initiation (dd/mm/yy)
Date of case notification (dd/mm/yy)
Date of case investigation (dd/mm/yy)

Date of focus investigation (dd/mm/yy)



Annex 6. DQA consistency checks over time for core indicators

These indicators are not usually recorded directly in a surveillance system database (e.g. DHIS2) but are calculations based on core variables collected.
Consistency over fime should be measured for at least the previous 3 years.

Burden reduction settings

Indicator

1 Proportion of
malaria outpatients

2 Proportion of
malaria inpatients

3 Proportion of
malaria inpatient
deaths

4 Test positivity rate

5 Slide positivity rate

6 RDT positivity rate

7 Proportion of
suspects tested

Definition
Proportion of all patients attending outpatients facility that are presumed or
confirmed malaria cases (number of malaria cases)

Proportion of all patients admitted to hospital with malaria

Proportion of all inpatient deaths that were due to malaria

Proportion of positive results among all tests performed by microscopy
and/or RDT

Proportion of positive results among all microscopic tests performed

Proportion of positive results among all RDTs performed

Proportion of patients with suspected malaria who received a
parasitological test (microscopy or RDT)

Numerator

Number of malaria cases
(confirmed + presumed)

Number of inpatient
admissions or discharges
for malaria

Number of inpatient
deaths due to malaria

Number of microscopy-
and/or RDT-positive
malaria cases

Number of microscopy-
positive malaria cases

Number of RDT-positive
malaria cases

Number of suspected
malaria cases who
received a parasitological
test (microscopy or RDT)

Denominator

Total number of all-cause
oufpatients

Total number of inpatient
admissions or discharges

Total number of inpatient
deaths

Number of patients
tested with microscopy
and/or RDT

Number of patients
tested with microscopy

Number of patients
tested with an RDT

Number of suspected
cases of malaria (or
suspects = tested +
presumed cases if
suspected malaria cases
are not collected directly
from the OPD register)
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Elimination settings

Consistency over time for core indicators

1 Number of confirmed malaria cases notified

Number of confirmed malaria cases investigated

Number of confirmed malaria cases classified

Number of confirmed malaria cases classified as local (indigenous + intfroduced)
Number of confirmed malaria cases classified as indigenous

Number of confirmed malaria cases classified as introduced

Number of confirmed malaria cases classified as imported

Number of malaria cases due to P. falciparum

Number of malaria cases due to P knowlesi

©O© 0 N O 0 »~ W N

Number of malaria cases due to P malariae

o

Number of malaria cases due to P. ovale

—_
jury

Number of malaria cases due to P. vivax

-
N
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