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SuMMARY LisT OF INDICATORS

The indicators in this guide are organized into eight chapters. Chapters two to
eight describe indicators that are relevant to specific programmatic areas of child
health. Chapter IX presents mortality indicators. Essential core indicators that are
relevant for monitoring and evaluation in multiple programmatic areas have been
cross-referenced. For example, some hygiene indicators are cross-referenced in the
nutrition and diarrhea/ARI/fever sections. The indicators appearing within each
chapter are detailed below.

Chapter Indicators
2 Prevention of Mother-to-Child Transmission of HIV
e Existence of guidelines for the prevention of HIV infection in infants and
young children
e Number and percentage of health care workers newly trained or retrained in
the minimum package during the preceding 12 months
e Prevention and care service points
e Women completing the testing and counseling process
e Percentage of HIV-positive pregnant women receiving a complete course of
antiretroviral (ARV) prophylaxis to reduce the risk of MTCT in accordance
with a nationally approved treatment protocol (or WHO/UNAIDS
standards) in the preceding 12 months
e Percentage of HIV-infected infants born to HIV-infected mothers
3 Newborn Health

e Number of health facilities providing basic and comprehensive emergency
obstetric care functions per 500,000 population

® Proportion of hospitals and maternity facilities designated as baby friendly

® Proportion of health workers competent in neonatal resuscitation upon
completion of training

e Proportion of pregnant women attending antenatal clinics who are screened
for syphilis

® Proportion of babies who receive eye prophylaxis care within one hour of
birth

e Percentage of HIV-positive pregnant women receiving a complete course of
antiretroviral (ARV) prophylaxis to reduce the risk of MTCT according to
nationally approved (or WHO/UNAIDS) guidelines in the past 12 months
(cross-referenced in Chapter II)

® Proportion of pregnant women who received at least two antenatal care
visits

® Proportion of pregnant women receiving at least two doses of tetanus-toxoid
vaccine

® Proportion of pregnant women receiving intermittent preventive treatment
or malaria prophylaxis, according to national policy

® Proportion of pregnant women who know two or more newborn danger
signs

Summary List of Indicators




Chapter

Indicators

Newborn Health (continued)

Proportion of deliveries occurring in a health facility

Proportion of deliveries with a skilled attendant at birth

Maternal mortality ratio

Proportion of newborns who receive thermal protection immediately after
birth

Timely initiation of breastfeeding (cross-referenced in Chapter eight)
Exclusive breastfeeding rate (cross-referenced in Chapter eight)
Proportion of women who receive two high-dose supplements

of vitamin A within six weeks of giving birth

Preterm birth rate

Proportion of live births with low birth weight

Late fetal death rate (cross-referenced in Chapter nine)

Perinatal mortality rate (cross-referenced in Chapter nine
Cause-specific perinatal mortality rate

Birth weight specific mortality rate (cross-referenced in Chapter nine)
Number of neonatal tetanus cases

Neonatal mortality rate (cross-referenced in Chapter nine)

Immunization

Proportion of infants born protected against neonatal tetanus
BCG coverage

DTPI1 coverage

DTP3 coverage

OPV3 coverage

Measles coverage

HEPB3 coverage

Hib3 coverage

Dropout from DTP1 to DTP3
Fully immunized child (FIC)
Vaccine wastage rate

Integrated Disease Surveillance and Response

Proportion of health facilities submitting weekly/monthly surveillance
reports on time to the district level

Proportion of districts submitting weekly/monthly surveillance reports on
time to the next level

Proportion of cases of diseases selected for case-based surveillance which
were reported to the district using case-based or line listing forms
Proportion of suspected outbreaks of epidemic-prone diseases notified to the
next level within two days of surpassing the epidemic threshold
Proportion of districts with current trend analysis (line graphs) for selected
priority diseases

Proportion of reports of investigated outbreaks that include case-based data
recorded and analyzed

Proportion of outbreaks of epidemic-prone diseases with laboratory results
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Chapter

Indicators

5 Integrated Disease Surveillance and Response (continued)
® Proportion of confirmed outbreaks with recommended response
e  Attack rate
e (ase fatality rate for outbreaks of epidemic-prone diseases
6 Integrated Management of Childhood Illness: Health Facility Level
e  Child checked for three danger signs
e Child checked for the presence of cough, diarrhea, and fever
e Child’s weight checked against a growth chart
®  Child’s vaccination status checked
e Index of integrated assessment of sick child
®  (Child under two years of age assessed for feeding practices
e Child needing an oral antibiotic and/or antimalarial is prescribed the drug(s)
correctly
Sick child not needing antibiotic leaves the facility without antibiotic
Caretaker of sick child is advised to give extra fluids and continue
feeding
e Child needing vaccinations leaves facility with all needed vaccinations
e (aretaker of child who 1s prescribed ORS and/or oral antibiotic and/or
antimalarial knows how to give the treatment
e  Sick child needing referral is referred
7 Diarrhea, ARI, and fever

Proportion of households with access to an improved source for drinking
water

Proportion of households using an improved toilet facility

Proportion of households with access to essential handwashing supplies
Proportion of households storing drinking water safely

Proportion of households treating drinking water effectively

Proportion of households where drinking water has sufficient levels of
residual chlorine

Proportion of households where the caretaker of the youngest child under
five reported appropriate handwashing behavior

Proportion of households that disposed of the youngest child’s feces
safely the last time s/he passed stool

Period prevalence of diarrhea

Child with non-bloody diarrhea treated with antibiotics

Summary List of Indicators




Chapter

Indicators

Diarrhea, ARI, and fever (continued)

Oral rehydration therapy (ORT) use rate

Proportion of children aged 2-59 months with diarrhea in the last two weeks
who were treated with zinc supplements

Period prevalence of acute respiratory infection needing assessment

Care seeking for ARI in children 0-59 months of age

Period prevalence of history of fever

Child sleeps under an insecticide-treated net

Child with fever receives appropriate antimalarial treatment
Caretaker knows at least two signs for seeking care immediately
Number of malaria cases among under-fives

Malaria death rate among under-fives

Growth Monitoring and Nutrition

Sick child checked for three danger signs (cross-referenced in Chapter
Six)

Sick child’s weight checked against a growth chart (cross-referenced in
Chapter six)

Sick child under two years of age assessed for feeding practices (cross-
referenced in Chapter six )

Caretaker of sick child is advised to give extra fluids and continue feeding
(cross-referenced in Chapter six)

Proportion of hospitals and maternity facilities designated as baby friendly
(cross-referenced in Chapter three)

Exclusive breastfeeding rate

Timely initiation of breastfeeding

Complementary feeding rate

Mean dietary diversity of foods consumed by children aged 6-23

months

Proportion of children aged 6-23 months with good young child feeding
practices

Proportion of households with access to essential handwashing supplies
(cross-referenced in Chapter seven)

Proportion of households where the caretaker of the youngest child under
five reported appropriate handwashing behavior (cross-referenced in
Chapter seven)

Sick child aged 6-23 months is offered increased fluids and continued
feeding

Proportion of children living in households using adequately iodized salt
Proportion of children aged 12-59 months who were dewormed in the past
six months

Prevalence of night blindness in children

Vitamin A supplementation
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Chapter Indicators

8 Growth Monitoring and Nutrition (continued)

Vitamin A deficie ncy (serum retinol concentration)
Proportion of children aged 6-59 months with anemia

Low weight-for-height/length (wasting)

Low height/length-for-age (stunting)

Low weight-for-age (under weight)

Under-five mortality rate (cross-referenced in Chapter nine)

9 Mortality

Late fetal death rate (cross-referenced in Chapter three)

Perinatal mortality rate (cross-referenced Chapter three)

Cause-specific perinatal mortality rate (cross-referenced in Chapter three)
Birth weight specific mortality rate (cross-referenced in Chapter three)
Neonatal mortality rate (cross-referenced in Chapter three)

Infant mortality rate

Child mortality rate

Under-five mortality rate (cross-referenced in Chapter eight )
Cause-specific mortality rate

Summary List of Indicators






ACRONYMS

ACC/SCN

AEFI
AFP
AFR
AMRO
ANC
APH
API
ARI
ART
ARV
AZT
BASICS
BCC
BCI
BCG
BFHI
BHR
C-IMCI
CATCH
CFR
CBD
CDC
CDD
CHW
CORE
DD
DHS
DTP
EBR
EH
EHP
END
ENMR
EOC
EPI
FANTA
FIC

FP
GAVI
GDP
HAART
HIF

Administrative Committee on Coordination/Standing
Committee on Nutrition

Adverse Events Following Immunization
Acute Flaccid Paralysis

Bureau of Africa

WHO Latin American Regional Office
Antenatal Clinic

Ante-Partum Hemorrhage

Annual Parasite Index

Acute Respiratory Infection

Antiretroviral Therapy

Antiretroviral (drugs)

Azidodeoxythymidine (Retrovir)

Basic Support for Institutionalizing Child Survival II
Behavior Change Communication

Behavior Change Interventions

Bacille Calmette-Guerin (vaccine)

Baby Friendly Hospitals Initiative

Bureau of Humanitarian Response
Community Integrated Management of Childhood Illness
Core Assessment Tool on Child Health

Case Fatality Rate

Community-Based Distribution

Centers for Disease Control and Prevention
Control of Diarrheal Disease

Community Health Worker

Child Survival Collaborations and Resources Group
Diarrheal Disease

Demographic and Health Survey

Diphtheria, Tetanus, Pertussis (vaccine)
Exclusive Breastfeeding Rate

Environmental Health

Environmental Health Project

Early Neonatal Death

Early Neonatal Mortality Rate

Emergency Obstetric Care

Expanded Program on Immunization (WHO)
Food and Nutrition Technical Assistance

Fully Immunized Child

Family Planning

Global Alliance for Vaccines and Immunization
Gross Domestic Product

Highly Active Antiretroviral Therapy

Hygiene Improvement Framework

Acronyms



HFA

Health Facility Assessment

HEFS Health Facility Survey

HHIQAT Household Hygiene Improvement Quantitative Assessment Tool
HIB Haemophilus Influenza Type B (vaccine)
HIF Health Improvement Framework

HIS Health Information Survey

HIV Human Immunodeficiency Virus

HMIS Health Management Information Systems
HMN Health Metrics Network

HPLC High-Performance Liquid Chromatography
IAWG Inter-Agency Working Group

ICCIDD International Council for Control of IDD
ICDS Integrated Child Development Services
ICHS Integrated Child Health Survey

1DD Iodine Deficiency Disorders

IEC Information, Education and Communication
IMCI Integrated Management of Childhood Illness
IPT Intermittent Preventative Treatment

IT™M Insecticide-Treated Materials

ITN Insecticide-Treated Net

10U International Units

IUGR Intrauterine Growth Retardation

IVACG International Vitamin A Consultative Group
JMP Joint Monitoring Programme

KAP Knowledge, Attitude, and Practice

KPC Knowledge, Practice, Coverage

LBW Low Birth Weight

led Liters Per Capita Use Per Day (lcd)

LFDR Late Fetal Death Rate

LMIS Logistics Management Information System
LNMR Late Neonatal Mortality Rate

LQAS Lot Quality Assurance

MEASURE Monitoring and Evaluation to Assess and Use Results
MEWG Monitoring and Evaluation Working Group
MCH Maternal and Child Health

MDG Millennium Development Goal

M&E Monitoring and Evaluation

mg/1 Milligrams Per Liter

MICS Multiple Indicator Cluster Survey

MIS Management Information System

MMR Maternal Mortality Rate

MOH Ministry of Health

MTCT Maternal to Child Transmission

mU/1 Milliunits Per Liter

NCHS National Center for Health Statistics

NIDS National Immunization Days

NGO Nongovernmental Organization
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NMR
NRL
NT
NTMR
OSD
OPV
ORS
ORT
PAHO
pH

PHC
PMR
PMTCT
PNDA
Ppm
PVC
PVO
PVP

QA
QIQ
RAMOS
RBM
RBP
RHS
RTH

SD

SES
SDP
SNID
SP

SPA
STH
STI

TD
TSH

TT
U5MR
HE

UN
UNAIDS
UNDP
UNFPA
UNGASS
UNICEF
UNICEF/ESAR

USAID

Neonatal Mortality Rate

National Reference Library

Neonatal Tetanus

Neonatal Tetanus Mortality Rate

Office of Sustainable Development

Oral Polio Vaccine

Oral Rehydration Salt

Oral Rehydration Therapy

Pan American Health Organization
Potential of Hydrogen

Primary Health Care

Perinatal Mortality Rate

Prevention of Mother to Child Transmission (of HIV)
Perinatal Death Audits

Parts Per Million

Office of Private and Voluntary Cooperation
Private Voluntary Organization

Predictive Value Positive

Quality Assurance

Quick Investigation of Quality
Reproductive Age Mortality Survey

Roll Back Malaria

Retinol Binding Protein

Recommended Home Fluid

Road to Health

Standard Deviation

Socioeconomic Status

Service Delivery Point

Sub-National Immunization Day
Sulfadoxine-Pyrimethamine

Service Provision Assessment
Soil-Transmitted Helminths

Sexually Transmitted Infection
Tetanus-Diptheria

Thyroid Stimulating Hormone

Tetanus Toxoid (vaccine)

Under-Five Mortality Rate

Micrograms (millionth of a gram)

United Nations

Joint United Nations Program on HIV/AIDS
United Nations Development Programme
United Nations Population Fund

United Nations General Assembly Special Session
United Nations Children’s Fund

United Nations Children’s Fund/Eastern & Southern Africa

Regional Office
United States Agency for International Development

Acronyms



UTI Uterine Tract Infection

VAD Vitamin A Deficiency

VADD Vitamin A Deficiency Disorder

VCT Voluntary Counseling and Testing

VE Vaccine Efficiency

VIP Ventilated Improved Latrine

VVM Vaccine Vial Monitors

WHO World Health Organization

WHO/AFRO World Health Organization/Regional Office for Africa
WEFS World Fertility Survey

WHS World Health Survey

WSSCC Water Supply and Sanitation Collaborative Council
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1

A. Rationale for the Guide
Anumber of recent global initiatives have

triggered renewed interest in supporting and
strengthening the monitoring and evaluation of
child health programs. The Millennium
Development Goals (MDGs) are among the most
prominent and provide a commonly accepted
framework, benchmarks, and indicators for
measuring development progress. Six of the
MDG:s (see Annex Table 1.1) are directly relevant
to children and match the goals set out in “A World
Fit for Children” (United Nations, 2002). Goals
4,5, and 6 set out to reduce child mortality,
improve maternal health, and combat HIV/AIDS,
malaria and other diseases, respectively. The
MDGs have not only accelerated demand for data,
but they have also highlighted limitations in data
availability and quality, as significant numbers of
countries do not have enough data to track changes
in poverty, child malnutrition and HIV/AIDS
prevalence. Some countries also face serious data
quality issues in measuring maternal mortality and
access to water and sanitation. Achieving the
MDGs by 2015 will require greater focus on
outcomes rather than inputs to effectively measure
progress at the national and global levels.

Internationally-led efforts to monitor and evaluate
progress in reducing child mortality and morbidity
also encompass the Integrated Management of
Childhood Illness (IMCI) strategy. The strategy
includes interventions to prevent illness and reduce
deaths from the most common child health
problems and to promote child health and
development. The interventions comprise three
components: improving health worker case
management skills, improving the health system
to deliver IMCI, and improving family and
community practices. The World Health
Organization (WHO) Department of Child and
Adolescent Health and Development has

CHAPTER 1. OVERVIEW

developed recommendations for monitoring
IMCI at national and district levels, conducted
worldwide monitoring of IMCI implementation,
developed tools for national and district level
evaluation, and established milestones for
worldwide monitoring of IMCI implementation
(WHO, 1999). A list of priority and supplemental
indicators for IMCI implementation at first level
health facilities and in the community was
developed and agreed upon by an Inter-Agency
Working Group on IMCI Monitoring and
Evaluation for use in all monitoring and evaluation
activities to facilitate the collection of comparable
information in different settings.

The Global Alliance for Vaccines and
Immunization (GAVI) was launched by its
partners in 2000 to fight declining immunization
rates and growing disparities in access to vaccines
among the world’s poorest countries. GAVI is a
public-private partnership between governments
in developing and industrialized countries,
established and emerging vaccines manufacturers,
nongovernmental organizations (NGOs), research
institutes, United Nations Children’s Fund
(UNICEF), World Health Organization (WHO),
the Bill & Melinda Gates Foundation, and the
World Bank. GAVT’s objectives are to: improve
access to sustainable immunization services;
expand the use of all existing safe and cost-effective
vaccines, and promote delivery of other
appropriate interventions at immunization
contacts; support the national and international
accelerated disease control targets for vaccine-
preventable diseases; accelerate the development
and introduction of new vaccines and technologies;
accelerate research and development (R&D)
efforts for vaccines needed primarily in developing
countries; and make immunization coverage a
centerpiece in international development efforts.
To help measure progress towards its overall goal

Chapter 1. Overview



of protecting children of all nations and
socioeconomic levels against vaccine-preventable
diseases, GAVI has established the following

milestones:

(1) By 2010 or sooner all countries will have
routine immunization coverage at 90%
nationally with at least 80% coverage in every
district.

(2) By 2007, all countries with adequate delivery
systems will have introduced hepatitis B
vaccine.

(3) By 2005, 50% of the poorest countries with
high disease burdens and adequate delivery
systems will have introduced Hib vaccine.

(4) By 2008, the world will be certified polio-free.
(5) By 2005, the vaccine efficacy and burden of

disease will be known for all regions for
rotavirus and pneumococcal vaccine, and
mechanisms will be identified to make the
vaccines available to the poorest countries.

International efforts in monitoring and evaluating
programs for the prevention of HIV in infants and
young children were spurred in large measure by
the adoption of the Declaration of Commitment
on HIV/AIDS at the United Nations General
Assembly Special Session on HIV/AIDS in June
2001, at which governments from 185 countries
committed themselves to a comprehensive
international and national effort to fight the HIV/
AIDS pandemic. The Declaration established a
number of goals for the achievement of specific
targets including reductions in HIV infection
among infants and young adults; improvements
in HIV/AIDS education, health care and
treatment; and improvements in orphan support.
The Declaration of Commitment has generated
an international effort, led by the Joint United
Nations Programme on HIV/AIDS (UNAIDS),
to develop a core set of indicators for monitoring
various aspects of national and international
actions, national program outcomes and national
impact objectives (UNAIDS, 2002). Some of the
global and national indicators for implementation
of the Declaration of Commitment have a direct

bearing on child health programs. Ongoing efforts
include the development of guidelines for Local
Monitoring and Evaluation of the Integrated
Prevention of Mother to Child HIV/Transmission
in Low-Income Countries (UNAIDS, 2000) and the
development of a national guide to monitoring
and evaluating programmes for the prevention of

HIV in infants and young children.

Another important initiative that has shaped
international monitoring and evaluating efforts is
Roll Back Malaria (RBM). Roll Back Malaria is
a global partnership founded in 1998 by WHO,
the United Nations Development Programme
(UNDP), UNICEF, and the World Bank with the
goal of halving the world’s malaria burden by 2010.
The RBM partnership includes national
governments, civil society and nongovernmental
organizations, research institutions, professional
associations, UN and development agencies,
development banks, the private sector and the
media. Drawing on past work accomplished by
the WHO Regional Offices and on the more
recent efforts of the WHO Regional Offices for
Africa and for Eastern Mediterranean during the
Accelerated Implementation of Malaria Control
in 1997-1998, WHO has developed a framework
along with indicators for monitoring the progress
and evaluating the outcomes and impacts of RBM.
A multi-disciplinary group on RBM monitoring
and evaluation was created to propose a framework
for monitoring and evaluation to be endorsed by
all RBM partners, to specify, as far as possible,
standard methods, indicators and criteria to be
used, to select a set of tools to be used to collect
the data needed for measuring global indicators
and to propose a guide for use of these tools

(WHO, 2000).

Faced with the necessity to improve country
capacity to provide and use health information and
the increasing data needs among the global donor
community, a new global initiative, the Health
Metrics Network (HMN), was launched in May
2005. The overarching goal of the HMN is to
improve the availability and quality of population
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and health information in resource poor countries.
It proposes to do this through three primary
functions: global coordination of health
information efforts, strengthening country health
information systems, and development and
promotion of priority innovations in health
information methods. The HMN is a network of
partners, spearheaded initially through the efforts
of the Bill and Melinda Gates Foundation and
WHO, that will work with ministries of health,
departments of statistics and information,
international organizations, multi-lateral and
bilateral agencies, foundations, academic
institutions and civil society organizations. The
primary focus of the HMN will be at country level
and activities will be country led. The HMN will
work to mobilize resources and technical expertise
to assist countries in their health information
system improvements and reform. At the same
time the HMN will work with global partners in
collaborating and coordinating global monitoring
and evaluation efforts in order to lessen the burden
placed on country partners as they respond to
information requests.

This is by no means an exhaustive list of initiatives
that have renewed interest in the monitoring and
evaluation of health programs. The importance
of health information as a public good has gathered
momentum since the adoption of the MDGs.
International meetings on selected health topics
have provided a forum for generating
recommendations for outcome indicators, a case
in point being the International Vitamin A
Consultative Group IVACG) Meeting held from
October 30 to November 2, 2000 in Annecy,
France where outcome indicators were proposed
for monitoring and evaluating vitamin A programs
(Wasantwisut, 2002). The process of developing
international consensus on monitoring and
evaluation frameworks, indicators, and tools has
typically involved consultations among global
partners and has taken considerable time and
effort. As aresult, many of the indicators proposed
by these initiatives have achieved broad
international consensus and have been tested and

used extensively in the field. The current volume
reaps the benefits of these recent initiatives, as well
as of earlier international efforts to develop
indicators on various aspects of child health.

A.1 Objectives of the Guide

The overarching objective of this guide is to
encourage program monitoring and evaluation and
to improve the quality of work in the child health
area. To this end, the guide provides a
comprehensive listing of the most widely used
indicators for monitoring and evaluating child
health programs in developing countries. The
indicators are organized using a generic conceptual
framework. This framework maps the pathways
through which programs achieve results (see
Figure 1.2 on page 12), and as such constitutes a
logical framework for developing a monitoring and
evaluation plan with appropriate indicators. Many
of the program areas covered in the guide contain
more detailed frameworks that explain the
pathways for program effects specific to different
technical intervention areas.

Past monitoring and evaluation efforts have
sometimes focused exclusively on child health
outcomes or ultimate program results, with little
clarification of how programs operate to achieve
their desired results. However, this framework
specifies how those who design the program expect
it to work to achieve results at both the program
and population level. Moreover, the framework
draws attention to the different aspects of child
health programs that must be working
satisfactorily to achieve the desired end result.

The specific objectives of this guide are to:

e Compile indicators judged to be most useful
for monitoring and evaluating child health
programs.

® Encourage the consistent use of standardized
definitions of indicators and terminology
across the child health community.
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® Serve as a central source for obtaining
measures of process and output that can be
reasonably linked to program activities.

® Promote the monitoring and evaluation of
child health programs by making indicators
better known and easier to use.

A.2. Intended Audience

Several different audiences should find this guide
pertinent to their own work, including:

® Directors, managers and staff of child health
programs worldwide

® Staff of international agencies dealing with

child health
® Monitoring and evaluation specialists

® Applied researchers

A.3. Organization of the Guide

Chapter 1 provides an overview of the Guide and
presents generic monitoring and evaluation
terminology that has been used to organize the
indicators. This section describes hypothetical
phases during the life of a program when
evaluation can make a contribution; types of
evaluation; and the major sources of data on which
indicators are based. It also provides guidance on
how to select indicators for program monitoring
and evaluation.

The rest of the volume is organized by major area
of program intervention. These encompass the
prevention of mother-to-child transmission of
HIV/AIDS, newborn health, immunization,
integrated disease surveillance and response,
integrated management of childhood illness at the
health facility level, diarrhea/acute respiratory
infection (ARI)/fever (malaria), growth
monitoring and nutrition, and mortality. Each
chapter briefly discusses measurement challenges
and presents indicators for monitoring and
evaluating the service delivery environment,
specifically access to services and quality, and key
population-based outcomes for the programmatic
area under consideration.

Each indicator is described in the context of
program goals. The data requirements are
summarized, and reference is made to the
questionnaires or measurement tools that would
provide the required information for constructing
the indicator. Details on methods of calculation
are given for each indicator. Where calculation of
the indicator requires the initial computation of a
numerator and a denominator, precise definitions
of these components are provided. The guidelines
for each indicator end by highlighting the
indicator’s strengths and limitations and points to
be considered when interpreting estimates of the
indicator. Particular attention is paid to
highlighting factors that could distort trends in
the indicator as these may lead to incorrect
conclusions being drawn on program effectiveness.

We also include targets and benchmarks, where
these have been established at the global level by
international consensus. In some poor countries,
many of these targets and benchmarks may seem
far out of reach. Even in better-off countries there
may be regions or groups that lag behind.
Individual countries may set and monitor progress
against their own internal targets and benchmarks,
if they wish to do so.

To the extent possible, we selected indicators that
had been field-tested, including those measured
in the Demographic and Health Surveys (DHS)
and Multiple Indicator Cluster Surveys (MICS).
However, some of the indicators presented in this
guide represent work in progress. In some cases,
data for measuring these indicators are not yet
available or not adequately collected through
international survey efforts.

This manual does not address output indicators
for the multiple functional areas that are essential
to support program activities. These functional
areas include management, capacity building,
commodities and logistics, behavior change
communication (BCC), policy, and advocacy.
Despite the importance of these topics to child
health programs, the authors were not able to
locate a standard set of indicators that had been
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tested and were in use at the field level to monitor
and evaluate the functional areas of child health
programs. The Child Health Technical Advisory
Group felt that such indicators would need to be
context-specific and proposed that a separate effort
be initiated to develop a set of guidelines that will
assist organizations in identifying appropriate
means of monitoring and evaluating these
functional areas within their organizations. The
current volume focuses, therefore, on indicators
measuring the adequacy of the service delivery
environment as well as population-based
outcomes.

Two topics that have not been covered by the
manual are cost analysis or cost effectiveness and
sustainability. These topics were excluded due to
the difficulty of locating a set of standardized
indicators on which international consensus had
been reached. Some emerging areas are also not
covered. These include gender, the urban poor,
social mobilization, scaling-up, equity/poverty
reduction, orphans and vulnerable children, and
complex emergencies. It was felt that new
indicators are not needed for some of these areas
and that some issues like gender, urban poverty
and equity can be addressed at the tabulation phase
by disaggregating many of the indicators as
appropriate. In this regard, the STATcompiler
software program on the MEASURE DHS Web
site can be utilized as one way of obtaining
indicators pertaining to equity, the urban poor, or
orphans.

While the guide includes many of the indicators
recommended for monitoring and evaluating
Integrated Management of Childhood Illness
(IMCI), some of the key family practices proposed
by UNICEF for improving care of children at the
household and community levels are notably
absent. These include:

(1) Promote children’s mental and social develop-
ment by being responsive to the child’s needs
for care, and by stimulating the child through
talking, playing, and other appropriate physical
and affective interactions.

(2) Take steps to prevent child abuse, recognize
it has occurred, and take appropriate action.

(3) Adopt and sustain appropriate behavior
regarding HIV/AIDS prevention and care for
the sick and orphans.

(4) Ensure that men actively participate in
providing childcare, and that they are involved
in reproductive health initiatives.

(5) Prevent and provide appropriate treatment for
child injuries.

Interest in monitoring and evaluating the success
of programs designed to influence these areas has
grown. However, more work needs to be done for
measuring progress in these areas. Therefore,
relevant indicators for these key family practices
have been excluded from the document. Readers
are referred to the following Web site for further
information: http://www.unicef.org/programme/
health/focus/community/cimci/overview.htm

B. Indicators for Program Monitoring and
Evaluation

B.1.Program Components — Inputs, Processes,
Outputs, and Qutcomes

As with other public health programs, child health
programs may be thought of as consisting of a set
of components (defined below). Throughout the
guide, the discussion of monitoring and evaluation
and indicators is organized around these
components:

® Inputs refer to the human and financial
resources, physical facilities, equipment,
clinical guidelines, and operational policies
that are the core ingredients of child health
programs and enable health services to be
delivered.

® Processes refer to the multiple activities that
are carried out to achieve the objectives of
child health programs. Although a high level
of input is generally reflected in satisfactory
program implementation, it is theoretically
possible to have a high level of inputs but a
poorly delivered program (for example,
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available resources that are poorly managed
or quality that is not monitored).
Conversely, there are countless real-life
examples around the world, where program
staff with inadequate resources strive to do the
best work they can under the circumstances.

Outputs refer to the results of these efforts
at the program level. Although child health
program managers at the field level are
interested in national/sub-national trends in
child morbidity, nutrition, and mortality, they
tend to limit the monitoring and evaluation
of their own activities to program-based
measures, especially measures of output. Two
types of outputs may be distinguished:

» Functional outputs, which measure the
number/quantity of activities conducted
in each functional area of service delivery,
such as behavior change communication,
commodities and logistics, management
and supervision, training, etc.

=  Service outputs, which measure the
quantity of services provided to the
program’s target population, as well as
the adequacy of the service delivery
system in terms of access, quality of care,
and program image/client satisfaction.

Outcomes refer to changes measured at the
population level in the program’s target
population, some or all of which may be the
result of a given program or intervention.
Outcomes refer to specific knowledge,
behaviors, or practices on the part of the
intended audience — such as timely initiation
of breastfeeding, increased fluids and
continued feeding during illness, and increased
use of oral rehydration therapy — that are
clearly related to the program, can reasonably
be expected to change over the short-to-
intermediate term, and that contribute to a
program’s desired long-term goals. Outcomes
also include coverage and disease prevalence.

Impact refers to the anticipated end results of a
program — for example, reducing disease

incidence, improving children’s nutritional status,

and reducing child morbidity and mortality.

B.2. Defining Monitoring and Evaluation

Monitoring

Monitoring is the routine tracking of a program’s
activities by measuring on a regular, ongoing basis
whether planned activities are being carried out.
Monitoring systems inform managers whether
program activities are being implemented according
to plan and at what cost, how well the program is
functioning at different levels, the extent to which a
program’s services are being used, whether interim
targets are being met, and whether key performance
measures are changing.

The terms “monitoring” and “process evaluation” are
often used interchangeably. Process evaluation
measures how well program activities are being
performed. This information is sometimes collected
on a routine basis, such as through staff reports, but
may also be collected periodically in a larger-scale
process evaluation effort (i.e., special studies) that
may include use of observational studies, surveys of
clients, focus groups or other qualitative methods.
Process evaluation is often used to measure the
quality of program implementation and to assess
coverage; it may also measure the extent to which
services are used (Adamchak et al., 2000). Program
managers, staff, and participants in a program tend
to be the primary users of process evaluations but
this does not preclude any other type of stakeholder
from using the findings.

In this guide, we distinguish between the two by
whether the data in question are gathered routinely
- “monitoring” entails the assessment of program
operational performance based upon routinely
collected information, while “process evaluation” also
entails non-routine data collection and often less
structured/more open-ended approaches to collect
information on the strengths and weaknesses of the
program. As the purpose of both monitoring and
process evaluation is to assess program operational
performance, readers who prefer alternative
distinctions between the two terms or use them
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interchangeably should not encounter major
difficulties in using the indicators presented in the

guide.

Evaluation

In the early days of program evaluation, and to
some extent in contemporary child health
programs, evaluation tended to focus on outcomes
— the extent to which intended population-level
changes, as defined by the objectives of the
program, are achieved. However, that is changing
rapidly. In order to improve a program, it is
necessary to understand how well it is moving
toward its objectives so that changes can be made
in the program components (Herman et al., 1987).
Ignoring implementation issues limits the
usefulness of findings about effective programs and
is a major impediment to improving complex
operating programs or conducting policy analysis.

The multiple informational needs for managing
and assessing the results of child health programs
require the use of complementary evaluation
approaches and methodologies. Two main types
of program evaluation may be distinguished:
formative evaluation and summative evaluation.

Formation Evaluation

Formative evaluation is conducted during the
planning or re-planning stage of a program to
identify priority unmet health needs, barriers and
constraints to the use of health services, and factors
underlying existing health problems and
disparities. A formative evaluation may include a
needs assessment to determine what are the
specific needs with regard to child health services
and the best ways to meet those needs. A needs
assessment may also be conducted to establish
baseline measurements for documenting changes
in service delivery as a result of this project. For
the purpose of the guide, we will assume that the
program design or initiation phase has been
completed.

Summative Evaluation

Summative evaluations address established
interventions and are used to make decisions about
the program being evaluated. Evaluations of
program efficacy are conducted when interventions
are delivered through health services in relatively
restricted areas and assess whether, given ideal
circumstances, the intervention had an effect
(Bryce et al., 2004). Evaluations of program
effectiveness assess whether the interventions have
an effect under “real-life” circumstances faced by
health services. Few public health programs are
implemented in ways that allow evaluations to be
entirely “efficacy” or entirely “effectiveness”
(Habicht et al., 1999).

An important component of summative
evaluations is establishing the level of certainty
that decision-makers need to have that any
observed effects are in fact due to the project or
program. Adequacy evaluations assess how well the
program activities have met the expected objectives
—whether or not the expected changes have taken
place. These may include assessments of how
many health centers have been opened, how many
ORS packets or other drugs are available, how well
workers have been trained, how many children
used the service, what coverage has been achieved
in the target population or whether health and
behavioral indicators have improved among the
target population. Adequacy evaluations do not
require a control group and may be cross-sectional
or longitudinal (Habicht et al., 1999).

Plausibility evaluations refer to whether changes
in indicators — be they service provision, utilization,
coverage, or impact — are likely to be due to the
intervention. Plausibility evaluations try to rule
out the influence of external or confounding
factors and require a control group (Bryce et al.,
2004). Finally, probability evaluations require
randomization of treatment and control activities
and aim at ensuring that there is only a small
known probability that the differences between
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program and control areas were due to chance.
Probability evaluations are often not feasible for
addressing program effectiveness for several
reasons. Evaluators must be present at a very early
stage of the program planning cycle to design the
randomization of services, communities or
individuals to intervention or control groups but
are often not recruited until after the program has
been implemented. There may also be political
factors influencing the placement of the new
interventions. Additionally, the methodology
often results in situations that are different from
reality and not useful for the decisions that are to

be made (Habicht et al., 1999).

B.3. Program-based and Population—based Measures

For the purpose of monitoring and evaluation, it
is important to distinguish between program-
based and population-based measures/data.
Program-based data consist of information
available from program sources (e.g.,
administrative records, client records, service
statistics) or information that can be obtained from
on-site collection (e.g., observation, client-
provider interaction, client exit interviews,
simulated purchase/mystery client surveys),
although routine health information systems are
also the primary source of program-based data.
Also, a follow-up study of clients who attended a
clinic constitutes program-based data, in that the
information on the clients comes from program
records. Although some program-based data
correspond to a limited network of clinics
providing a specialized service, “program-based”
can also refer to programs that are national in
scope.

Program-based information is very important for
understanding the performance of programs and
the type of output they achieve (e.g., number of
measles doses administered, number of vitamin A
capsules distributed, etc.). However, program-
based data do not reflect the extent of coverage of
these programs (unless one estimates a
denominator for the catchment area that converts
these program statistics into a rate). Moreover,
data from program participants are potentially

biased (do not reflect the situation of the general
population), because of selectivity; that is, persons
who opt to participate in the programs are often
different from the population at large.

In the conceptual framework described later in this
chapter, output measures have been classified as
program-based and outcome measures as
population-based. This classification is useful for
evaluating national programs such as a national
vitamin A program. However, it is less useful
(especially the term “outcome”) for the evaluation
of specific functional areas such as behavior change
communication, training, and commodities and
logistics management. For example, one objective
of training programs is usually improved quality
of service delivery. Although the collective efforts
of training will contribute to outcomes at the
national level (e.g., improved family and
community child health practices), the most direct
and measurable effect of training is improved
service quality. In this sense, the desired outcome
for a series of training events is quality of care in a
specific network of facilities. These results are not
population-based, but they represent the
appropriate endpoint for monitoring and
evaluating training programs. Thus, the “desired
outcomes” for functional areas such as
management, training, logistics, and BCC are
appropriately measured at the program level. This
report cannot resolve the debate about how to
classify the results of program efforts. It can only
provide guidance for indicator classification and a
recommendation that programs specify their
definitions of the terms “input,” “process,”
“output,” “outcome,” and “impact” in their
monitoring and evaluation plans and frameworks.

In contrast, governmental programs designed to
have national coverage are evaluated in terms of
their effect on the general public. The term
“population-based” can refer to a smaller
geographic region (e.g., the catchment area for a
demonstration project, such as a district), provided
the data are drawn from a representative sample
of the population.

8
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B.4. Monitoring and Evaluation during Phases of
the Program Cycle

Child health programs need to be evaluated at
different phases of the program cycle. These
phases quite often overlap, and some programs
may skip certain phases altogether. However,
thinking about the phases helps to provide an
overall picture of the program. It also helps
evaluators and program managers to conceptualize
the functions and decisions an evaluation is to
serve, the kinds of questions it is to address, and
the data collection approaches that would be
needed to address different evaluation needs.
Thinking about phases of the program cycle would
also help to structure the evaluation to facilitate
the use and impact of the findings. Figure 1.1
(on page 10) provides a summary of the key
monitoring and evaluation issues for programs at
different stages (Herman et al., 1987).

B.5. Value of a Conceptual Framework

The complexity and multiplicity of child health
interventions make it difficult to capture all individual
program components in one monitoring and
evaluation framework. In some cases, different
programs use different processes to arrive at the same
outcome; in others, various programs use similar
means to achieve different outcomes. A conceptual
framework is useful for sorting out causal linkages—
capturing the ways in which the processes/activities
of the program affect the knowledge, attitudes, skills,
behaviors of the target population. In this sense, a
conceptual framework can help identify what
evaluation information might be most useful to the
primary intended users.

The conceptual framework illustrated in Figure 1.2
(on page 12) was designed to provide guidance on
how to define and select indicators for monitoring
and evaluating child health programs. The
framework is adapted from a similar model developed
under the EVALUATION project (Bertrand and
Tsui, 1995). The framework is organized around
the standard input-process-output-outcome-impact
schema and suggests a typical chain of program
events: inputs must be assembled to get the program

underway; activities are then undertaken with
available resources; program participants engage in
program activities; and as a result of what they
experience, changes occur in knowledge, attitudes,
and skills. Behavior and practice changes follow
knowledge and attitudinal changes, leading to the
program outcomes, both intended and unintended.
The conceptual framework was developed with a
nationally scaled program in mind. The framework
can be applied at a lower scale, such the regional or
district level, but the scale of the expected outcomes
should be adjusted accordingly. The shaded boxes
represent the areas most commonly covered by
routine monitoring systems.

Individual, household and community child health
outcomes are influenced by many factors, an
important one being the broader context in which
programs operate. This context includes the social,
cultural and individual factors, including education,
maternal health and nutrition, and genetic risk, many
of which are often outside the control of programs.

Inputs include the financial and staff resources,
equipment and supplies, treatment protocols, and
essential drugs, and vaccines. Another critical
element is the political and administrative system in
which programs operate. The system influences how
child health is organized in a given country, the
infrastructure available for service delivery, the type
of service delivery strategies that are used (clinic based
or community-based, or and social marketing), and
the relative contribution of the public and private
sectors to that effort (Bertrand et al., 1995). The
framework also recognizes the contributions of
donors to health service provision in many developing
country settings.

The inputs into child health programs are invested
into processes. Processes refer to the series of activities
that are carried out at the planning and
implementation phases of a program in order to
achieve specific program objectives. Many activities
are designed to achieve results outside the health
services area. These activities seek to improve
capacity for the planning and management of child
health services, improve health system support, and
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Figure 1.1. Program phases and priority monitoring and evaluation activities.

Phase 1 - Program initiation

Early in the development of a new program or policy, sponsors and program managers consider the
goals they hope to accomplish through program activities and identify the needs or problems to be
addressed by the program. A needs assessment may be conducted at this stage to try and help structure
a program. The questions addressed at this stage are the following: What needs attention? What
should the program try to accomplish? Data gathering at this stage can be used to make decisions
about how to allocate money and effort in order to meet identified program needs and in order to
provide baseline data. The activities that follow from this stage are program planning or revision of
existing programs.

Phase 2 - Program planning

The program may be designed from scratch to meet the goals identified by a needs assessment or an
already existing program may be revised or adapted to meet desired goals. During this phase, monitoring
and evaluation activities may include the development of a monitoring and evaluation plan, controlled
pilot testing and market testing to assess the effectiveness and feasibility of alternative methods of
service delivery. The monitoring and evaluation plan should typically include the following components:
assumptions regarding context, activities, and goals; anticipated relationships between activities, targets,
and outcomes; well-specified measures and their operational definitions (indicators and metrics) and
baseline values; monitoring schedule, data sources, and M&E resource estimates; partnerships and
collaborations required to achieve results; and a plan for data dissemination and use.

Phase 3 - Program implementation

In order to assess whether a program attains intended outcomes and meets participants' needs, it is
essential to know what occurred in the program and that these activities can be reasonably connected
to outcomes. At this program stage, staff is trying to operationalize the program, adapt it as necessary
to a particular setting, solve problems that arise and get the program to a point where it is running
smoothly. Monitoring and evaluation activities provide information that describes how the program is
operating and contributes to ways to improve it. Activities include continuous data collection such as
with service statistics, special studies to gather information not covered in a routine health information
system, qualitative studies to get in-depth insights into why the program may or may not be
accomplishing what it wants to accomplish.

At the implementation stage, the questions addressed by monitoring and evaluation activities include:
To what extent has the program been implemented as designed? How much does implementation
vary from site to site?> How can the program be improved? How can it become more efficient or
effective? As a result of these activities, revisions may be made to staffing, materials, activities, and the
organizational or administrative aspects of the program. Sometimes, the information may be used to
make decisions about the program based on whether or not the program's stakeholders think the
activities occurring will probably be effective in achieving other goals.

Phase 4 - Program accountability

At this stage, the program has become established with a permanent budget and an organizational
niche and the purpose of evaluation is to assess the extent to which a program's highest priority goals
are and are not being achieved: To what extent has the program met its goals? Some of these goals
might be satisfaction with the program, knowledge or skill gain, or behavioral. Activities at this stage
include data reporting and dissemination and use of data for planning and management decisions.
Decisions and actions likely to follow monitoring and evaluation activities at this stage are those
concerning whether to continue a program and in an expanded or reduced form.
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strengthen the policy environment. Strengthened
health system elements that are required to maintain
both facility and community-level activities include
improvement in clinical supervision and logistics, the
strengthening or development of routine surveillance
and reporting systems, and improved capacity for
planning and management of child health services.
At the policy level, program activities strive to create
a supportive policy environment. This may include
the formulation of clear policies and guidelines, the
legal regulatory environment that affects product
development, pricing and distribution, and the
provision of financial, material and human resources

needed by child health programs.

At the program planning stage, processes may include
coalition building (for example, initiatives to bridge
the community and health-facility based services,
dialogue between professional health service
providers and community-based health workers, and
between public and private-sector providers),
information-based needs assessment, formulation
of a strategy for implementation, the assessment
of resource needs and availability, and the
establishment of monitoring and evaluation
procedures. At the program implementation stage,
activities may include behavior change
interventions, outreach, community mobilization,
advocacy, training, logistics, supervision, and cross-
sectoral collaboration.

Many interventions are also designed to
strengthen political support and/or develop
effective national policies in support of child health
programs. Consequently, program implementation
activities at the process level may include the
update and revision of existing clinical protocols
and training guidelines, policy development, and
advocacy. For example, where community IMCI
has not yet been adopted, programs may advocate
for the adoption of community IMCI as a national
strategy.

The results achieved from the set of activities in
which child health programs invest their human
and financial resources are called outputs. Outputs
may be defined for each of the functional areas of

a program. Functional outputs measure the
number of activities conducted in each functional
area such as capacity building, BCC, strategic
planning, and management. Functional area
outputs may include, for example, the number of
health workers trained, the number of community
meetings held, the number of IEC messages
developed and disseminated, the number of
districts with micro plans, the existence of a
strategic plan, and so forth.

The outputs from the different functional areas
contribute collectively to defining the service
outputs. Typically, programs strive to improve the
adequacy of the service delivery system. Service
outputs can be classified and evaluated on three
dimensions: access, quality (including referral and
counseling), and program image. In this
framework, quality is conceptualized both in terms
of the technical performance of health workers,
as well as the efficiency of service delivery,
interpersonal relations, the continuity of services,
physical infrastructure, and client satisfaction.
Implicit in this conceptual framework are feedback
loops. The results obtained on output indicators
may require a reexamination of the activities
undertaken by the program in different functional
areas and may require changes in program input.

The boxes on the right side of the conceptual
framework reflect the intended outcomes of child
health programs. Child health programs strive
often to promote improvements in key behaviors
proven to be essential for child survival in the
intermediate term and over the long term. The
key outcome of child health programs is an
improvement in the knowledge, attitudes, and
child health practices of caretakers, households and
communities and coverage, which are critical for
reducing overall child mortality. These outcomes
are most relevant for the prevention component
of child health programs. At the household and
community levels many programs strive to increase
knowledge of preventive health behaviors, early
recognition of danger signs, and knowledge of sick
child management. Key child health practices
include the emphasis behaviors recommended by
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WHO/UNICEF for the prevention of illness at
home, improved home management of childhood
illness and improved care-seeking for preventive
services, such as vitamin A and immunization, and
for curative services in communities or health
facilities. Improved child health practices and
timely care seeking behavior are measured at the
population level, and include compliance with
treatment recommendations (dosage and duration)
and referral after receiving care from a health
worker; increased fluids and continued feeding
during illness; the provision of appropriate
nutrition management (exclusive breastfeeding
and complementary feeding); adequate
consumption of micronutrients; and ensuring that
a child receives a full course of childhood
vaccination in the first year of life.

The precise individual, household, and community
practices that a program strives to change depend
on its technical interventions. With respect to
the prevention and control of childhood diarrhea,
for example, desired intermediate outcomes may
include proper hand washing at critical times;
protection of drinking water from fecal
contamination; protection of food from fecal
contamination; use of ORS; and care seeking from
a trained health provider when the child suffers
from certain symptoms.

By improving individual, household, and
community practices, and by making services more
accessible and satisfactory to potential clients,
programs may also strive to achieve increased and
sustained demand for child health services and
appropriate service use. The “appropriateness” of
service use is emphasized for a number of reasons,
an important one being the renewed emphasis on
the prevention and management of illness at home
and in the community. A case in point is the
WHO Roll Back Malaria Strategy of “home as
the first hospital” which places increased emphasis
on caretaker recognition of malaria and treatment
secking in both formal and non-formal health care
systems. Consequently, depending on the nature
of the technical intervention, a general increase in

the utilization of facility-based services may or may
not be a measure of program success.

Both improved individual, family, and community
health practices and the appropriate use of services
are closely and directly linked with the long-term
goal of child health programs, which is to improve
infant and child health and nutrition and to reduce
infant and child mortality. While many programs
are designed to reduce overall child mortality, it
often takes years to produce this result and it is
not always possible to make a causal link between
the child health program in question and mortality
decline as it is also influenced by many non-
program factors (such as socio-economic
conditions and the status of women).
Consequently, program evaluations often
concentrate on outcomes that are more directly
linked to program effort and which are expected
to reflect change over a shorter period of time.

As indicated in the upper right corner of the
conceptual framework, institutionalization and
program sustainability are also explicit goals of
many donors and national/regional/district-level
child health programs. Although successes in this
area may not translate into gains in child health
in the short run, the extent to which program
efforts have enhanced institutional capacity and
program sustainability are legitimate foci of
evaluation efforts.

B.6. Indicators

Central to program monitoring and evaluation
efforts is the development of a set of indicators
that assess if and how well program activities have
been carried out and whether program objectives
have been achieved. An indicator may be defined
simply as a condition that can be empirically
measured. For example, the measles coverage rate
provides a measure of the extent to which measles
immunization efforts have been successful in
reaching the program’s target population.

Many indicators have been developed for child
health programs. However, to date most of these
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have not been compiled in a single document. The
general objective of the guide is to bring together
indicators that have already been tested and used
extensively in the child health field and compile
them in a single volume. By consolidating existing
indicators and creating a framework for
monitoring and evaluating child health programs,
this guide aims to promote monitoring and
evaluation by making indicators more readily
available to program managers and facilitating the
use of consistent terminology across programs,
countries, and donor agencies.

The indicators presented in the guide recapitulate
and expand on indicators developed by CDC,
UNICEEF, USAID, and WHO for assessing health
provider, household and community practices that
affect child health. Because of the efforts
undertaken by these organizations to standardize
child health indicators, a broad consensus has been
reached on the best measures and data collection
tools for many of the indicators presented in the
guide. For example, Chapter II draws heavily on
the core indicators established by WHO for
monitoring and evaluating programs for the
prevention of HIV in infants and young children.
Chapter III presents indicators established by
WHO and CDC for monitoring and evaluating
newborn health at the global and national levels.
The indicators presented in Chapter V were
developed over a long period of time by the
Integrated Disease Surveillance and Response
Task Force, with considerable consensus-building
by WHO-AFRO in collaboration with CDC,
WHO-HQ and Ministries of Health in the Africa
region. Chapter VI of the guide presents a set of
priority indicators for IMCI at the health facility
level developed by the Interagency Working
Group on IMCI, coordinated by WHO. These
indicators reflect extensive field-based experience
and were selected to be valid, reliable,
programmatically important, sensitive enough to
demonstrate change, and measurable.

The indicators presented in this guide are by no
means exhaustive. Because of the complexity of

the child health field and because substantial

resources can go into collecting data at the national
level, the number of indicators in any
programmatic area must remain limited. The set
of indicators presented in this volume will not
comprehensively address all the specific
monitoring and evaluation needs of a national
program in a given country or of individual
projects.

B.7. How to Select Indicators

In general, the program’s objectives and phase of
implementation, the evaluators’ role, and the
information needs of the program’s managers and
stakeholders will guide decisions about what to
measure, observe or analyze. The four main steps
in selecting indicators are as follows:

(1) State (or formulate) the objectives of the
program;

(2) Review the activities to be carried out in
pursuit of the objectives;

(3) Develop a simple framework to show how the
program will work; that is, how the activities
will lead to the desired objectives; and

4) Select indicators that measure progress in each
of those boxes.

Selecting indicators and setting targets is usually
done during the process of program planning and
replanning, preferably in a participatory way with
the implementing agency and key stakeholders.
While the level of attainment to be measured by
an indicator is not usually part of the indicator
itself, it is a critical factor. The magnitude of the
level to be measured affects the size of the sample
of the population needed to estimate that level
accurately. It may also help select indicators that
might assist in later interpretations of the result.
The following questions can be helpful in selecting
indicators:

(1) Are program objectives measurable?

(2) Are the data needed to measure the indicators
available? If not, are they feasible to collect?

(3) Are there alternative measures that need to
be considered?
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(4) How often will the program report on the
different results? Will the data be available
by internal or external deadlines?

(5) What financial support is available for
monitoring and evaluation? Does the
organization have funds to conduct a survey?
Or does the budget dictate the use of existing
data such as service statistics?

(6) What are the requirements of the donor
agency (if applicable)?

Ideally, indictors should be:

e Valid —They should measure the condition or
event they are intended to measure.

® Reliable — They should produce the same
results when used more than once to measure
the same condition or event, all things being
equal (for example, using the same methods/
tools/instruments).

® Specific — They should measure only the
condition or event they are intended to
measure.

® Sensitive — They should reflect changes in the
state of the condition or event under
observation.

® Operational — It should be possible to
measure or quantify them with developed and
tested definitions and reference standards.

® Affordable — The costs of measuring the
indicators should also be reasonable.

® Feasible — It should be possible to carry out
the proposed data collection.

Validity is inherent in the actual content of the
indicator and also depends on its potential for
being measured. Reliability is inherent in the
methodology used to measure the indicator and
in the person using the methodology.

In many areas of health, there is a tendency to
develop indices or composite/summary measures
that encompass several areas of service provision.
These summary indicators are useful in that they

limit the number of statistics that need to be
presented at the highest policy level or to people
who are not specialists in the field and just need a
general idea of whether things are getting better
or worse. The limitation of summary indicators
is that changes are harder to interpret. A higher
score may mean an improvement across all
components measured by the index, or may be the
result of massive improvement in one area but an
actual deterioration in another. Program
managers, who need to know about the
performance of all components, will be interested
in disaggregated data that allow them to see
progress in each area of service provision separately
(UNAIDS, 2000). It is important to bear in mind
that aggregation too early in the process of data
collection or analysis may not meet the needs of
program or project managers.

B.8. Data Sources

There are a number of options for collecting
essential data for monitoring and evaluating child
health programs in developing countries. These
are summarized briefly below.*

B.8.1. Household and community level data

Population-Based Surveys: The most frequently
conducted surveys are:

USAID Demaographic and Health Survey
(DHS): Comprehensive large sample surveys
that include information on maternal and
child health, reproductive health, and
mortality. A national sampling frame is usually
used, although data can sometimes be
disaggregated to the level of smaller
administrative units such as districts. These
surveys provide useful background data for
identifying health priorities at the household
and community levels. These data can be also
used for policy development and program
planning.

*This section is adapted from the 2000 Technical Reference
Materials from the USAID/BHR/PVC Child Survival
Grants Program, updated by Child Survival Technical

Services Group, Macro International, Inc.
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UNICEF-Multiple Indicator Survey (MICS):
Comprehensive large sample surveys that
include information on maternal and child
health, reproductive health and mortality.
These data can also be used for policy
development and program planning.

30-Cluster Survey (WHO Control of Diarrheal
Disease (CDD)/ARI/Breastfeeding Survey;
WHO Immunization Coverage Survey/PVO
KPC Survey): The 30-cluster methodology is
often used with reasonable precision by PVOs
to obtain information in a project area. Survey
instruments collect data on household
knowledge and practices for key maternal and
child health behaviors. Health behaviors are
used as program outcome measures — this
method is often used to collect baseline and
tollow-up data.

Rapid Catch: The Child Survival
Collaborations and Resources Group
(CORE) Monitoring and Evaluation
Working Group (MEWG) strongly suggests
that organizations include all the Rapid
Core Assessment Tool on Child Health
(CATCH) questions in their population-level
baseline survey. The Rapid CATCH contains
26 questions from the KPC2000+ modules
that are considered important measures of
child health. The Rapid CATCH has an
accompanying Tabulation Plan, which lists
priority child health indicators and provides
instructions on calculating these indicators.
The CORE MEWG suggests that USAID-
supported child survival projects report on
these priority indicators of household
behaviors and care-secking patterns that affect
the health and survival of children.

Data from the Rapid CATCH can be used by
implementing PVOs and their local partners
to: (1) inform planning, monitoring, and
evaluation activities; (2) provide a basis for
comparability between projects within a given
country, as well as across countries; and (3)
advocate at both the national and international
levels for child health resources.

Other methods for obtaining data include:

Lot Quality Assurance Sampling (LQAS):
LQAS uses small samples to determine
whether health behaviors are reaching pre-
determined levels. This approach is used in
some settings to monitor the performance of
health services in small health areas. The
method consists of the establishment of an
acceptable and unacceptable performance
threshold, preferably with local input, and
identifying areas with poor performance in
which remedial action needs to be taken. The
survey instruments are often the same as those
used for larger sample surveys.

Census-based Household Information Systems: In
some settings it may be possible to track all
households in a community using regular visits
by trained workers. This system allows data
on vital events (births, deaths, pregnancies,
episodes of illness) to be gathered, and also
allows tracking of household knowledge and
practices — and the collection of health
indicator data. If regular visits are complete
and sustained, then an accurate picture of the
health status of a population can be obtained
(since sampling is not required). When
establishing census-based systems, strategies
for local use of data for planning purposes need
to be developed, and strategies for sustaining
household visits over time need to be
elaborated upon.

Sample Vital Registration with Verbal Autopsy
(SAVVY): This method is based on sentinel
demographic surveillance and sample vital
registration systems and uses a validated verbal
autopsy tool to ascertain major causes of death.
All births, deaths, and migrations at sentinel
sites are enumerated through annual or semi-
annual “census-update” rounds. A SAVVY
system can yield reliable national estimates of
all leading causes of death including HIV/
AIDS, malaria, respiratory infection, diarrheal
disease, and maternal mortality. Data can be
aggregated over multiple years to produce
robust estimates for sub-national areas, age
groups, or poverty groupings.
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B.8.2. Health systems data

Routine Health Information System Data: These
data are collected by facility-based staff and
recorded on standard reporting forms that are sent
to higher levels in the system where they are
aggregated. Data are most often service statistics
such as the number of cases seen by category;
number of deaths at the facility; number of
pregnancies and births; number of vaccinations
given, and the estimates of coverage using local
population data; and the number of outreach visits
conducted. These data may all be useful for
monitoring or evaluating elements of program
performance. The advantage of this method is that
it uses routine systems and does not require
additional resources. These data do not present
any information on health worker performance —
a critical element of quality of care.

Health Facility Surveys (HFS): These survey
methods include WHO integrated HFS, BASICS
integrated HFA, CORE adapted and integrated
HFS, and USAID-SPA, and usually focus on
outpatient services at first-level and referral
facilities. Hospital-based care is not included.
Facilities in the project area are sampled.
Instruments need to be adapted, translated and
pre-tested. Measures of health worker clinical
performance for the management of key child
health problems (ARI, diarrhea, malaria, measles,
and nutrition) are collected (in the areas of
assessment, classification, treatment, and
counseling). Direct observations of practice are
required, as well as exit interviews with caretakers
of young children when they leave facilities.
Health worker performance outcome measures are
important measures of quality of care, and can be
used to monitor improvements in clinical practice.

Health facility system performance indicators are
also collected by health facility assessments, and
include the availability of essential drugs, vaccines,
supplies, equipment, and services; the availability
of vehicles; the availability of health education
materials; and the infrastructure of the facility. All
are important measures of quality of care.

Supervisory-based Data Collection: This method is
most often used to collect monitoring data, to
provide feedback to staff, and to engage these staff
in solving problems locally. Structured checklists
that include an observation of clinical practice are
usually used. Instruments, methods, and
indicators are similar to those used for health
facility assessments. Supervisory methods may
allow a complete census of facilities in project areas,
and therefore are an accurate measure of
performance. This approach can also be used to
observe the practices of community-based health
workers.

Self-Assessment Methods and Peer-Assessment
Methods: Tools have been developed for self and
peer assessments of quality of care at the health
facility level (COPE methods). The advantage of
these approaches is that the cost and logistical
difficulties of getting surveyors or supervisors to
facilities is eliminated. While these methods are
very useful in engaging local staff in the process
of identifying and solving their own problems, they
are not considered valid or reliable enough for the
purpose of program evaluation. However, they
can play an important role in program monitoring.

Program reviews: Program reviews are a systematic
review of key program elements using a structured
approach. Evaluations are conducted using several
methods, including reviewing routine
documentation and reports; interviews with key
informants; and structured checklists. Trained
staff are needed to conduct reviews, and visits need
to be made to each level. Program reviews can
focus at all levels of a system (national, provincial,
district, sub-district, facility, community) or at
single components (district-level). Program
reviews might include reviews of routine
surveillance data; program plans and financial
records; training records and lists of staff trained,;
the number of staff in facilities or communities;
the availability of essential drugs and supplies; or
the regularity of supervision activities. Program
reviews can also include activities at the
community level such as the availability of trained
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community health workers; the regularity of
outreach visits; the regularity of health education
activities; and the frequency with which health
planning committees meet. Several elements of
support systems can be quantified and tracked over
time (such as the proportion of facilities with
trained staff; the proportion of districts with child
health plans; and the proportion of the population
in a community with access to a trained
community health worker).

B.8.3. Qualitative data

Although qualitative indicators are not covered
in this guide, it is important to point out their
role in monitoring and evaluation efforts.
Qualitative data play an important role in impact
evaluation by providing information useful to
understand the processes behind observed results
and assess changes in people’s perceptions of their
health status. At the population level, these data
are most useful for identifying health priorities
and barriers to health practices; identifying local
perceptions and beliefs about illness and the
prevention and treatment of illness; and
identifying local terms for illness. These data are
also important for developing program strategies,
adapting or improving the quality of M&E
instruments, and strengthening the design of
survey questionnaires.

At the health systems level, qualitative data are
critical for identifying failures in various health
system components; the possible reasons for health
system failures; and possible strategies for
improving strategies in the local setting. At the
health facility level, qualitative data are important
for identifying perceptions of clients and health
staff that may influence the delivery of care;
identifying problems with care delivery, and
identifying solutions to these problems; defining
quality care for the local population based on
cultural and ethnic norms; investigating barriers
to compliance with medications; identifying
barriers to referral of sick children; and reviewing
and improving counseling behaviors by health
workers. Sometimes, information can often be

transformed into a quantitative rating scale against
which targets can be set.

Qualitative methods most commonly used in
monitoring and evaluation can be categorized as
follows:

In-depth Interviews: These tend to be open-
ended and to range from a total lack of
structure and minimum control over an
informant’s responses to semi-structured
interviews based on a written list of questions
and topics that need to be covered in a
particular order, and fully-structured interview
techniques that may include pile sorting, frame
elicitation, triad sorting, and tasks that require
informants to rate or rank order a list of things
(for more information about these
methodologies, see Patton, 2002; Russell-
Bernard, 1995). Open-ended questions and
probes are used to elicit information about
respondents’ experiences, perceptions,
opinions, feelings, and knowledge.

Focus groups are a particular type of in-depth
interview in which a group of people, usually
6 to 12, and a moderator are recruited to
discuss a particular topic. Focus groups are
less expensive to conduct than surveys and
provide insights on how people feel about a
particular product, issue, or behavior, and why
they feel that way.

Observation: The methodology entails
tieldwork descriptions of activities, behaviors,
actions, conversations, interpersonal reactions,
organizational or community processes. Data
consists of rich detailed descriptions that
include the context in which the observations
were made. A variety of data collection
methods can be used. These include
observations, conversations, interviews,
checklists, and unobtrusive methods. Direct,
reactive observations entail the investigator
engaging personally in all or part of the
program under study or participating as a
regular program member or client as a
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participant observer in order to gain greater
insights than could be obtained from a survey
questionnaire. Continuous monitoring and
spot sampling can also be used. Nonreactive
and unobtrusive observation includes all
methodologies in which case informants do
not know they are being studied (e.g., behavior
trace studies, archival research, content
analysis, and two methods that pose serious
ethical problems: disguised observations and
naturalistic field experiments). For further
details on these methodologies, see Russell-
Bernard (1995).

Document Review: This methodology entails
studying written materials and other
documents from organizational, clinical or
program records, memoranda and
correspondence; official publications and
reports; personal diaries, letters, artistic works,
photographs, and memorabilia; and written
responses to open-ended surveys. Data consist
of excerpts, quotations, or entire passages from
these documents that record and preserve the
context.

Rapid appraisals are becoming an increasingly
common way of obtaining information on the
needs of the most vulnerable populations and
involving these groups in decisions about their own
health improvements. This methodology is fairly
quick and cost-effective and addresses problems
of communities, rather than individuals. Methods
of data collection include ranking, mapping,
diagramming, scoring, open interviews, and
participant observation. There are different types
of rapid appraisals. Rapid rural appraisal involves
the use of multidisciplinary teams to collect data
from people in rural communities. Participatory
rural appraisals are a technique by which program
managers, planners, and the community are
partners in information collection and analysis and
in proposing solutions to the problems identified.
Rapid epidemiological assessments involve
surveys, sampling, and risk assessments to evaluate
health service functions. Rapid assessment
procedures involve the use of anthropological

methods to assess community views of health,
diseases, and health interventions. Rapid
ethnographic assessments involve the use of
anthropological methods to assess community

beliefs and practices in relation to specific disease
interventions (Annett and Rifkin, 1995).

B.9. Use of Indicators at Different Levels

Many commonly used indicators presented in the
guide have grown out of international survey
programs such as the Demographic and Health
Surveys and the Multiple Indicator Cluster
Surveys, or out of protocols promoted by
international donor organizations such as WHO
and other United Nations agencies. Such
indicators permit comparisons between different
countries and are useful at the international level
for identifying regional trends or patterns in child
morbidity and mortality; highlighting persistent
global and regional problems in child health;
tracking trends in epidemics and response on a
global scale; and allocating financial and technical
resources so as to have the greatest impact on child
health. It is important, therefore, that indicators
are defined and measured in the same way so that
they can be compared directly from one country
to the next.

The indicators can be used for similar purposes at
the national level. The use of comparable measures
can provide national programs with valuable
measures of the same indicator in different
populations, enabling triangulation of findings and
allowing regional or local differences to be noted
and addressed. This can help to direct resources
to regions or subpopulations with greater health
needs and identify areas for intensification or
reduction of effort (UNAIDS, 2000a). In deciding
on a national set of indicators, it is important that
countries realize that they are not limited to the
set of indicators described in this volume, nor
should they necessarily collect all of them. The
choice of indicators should be driven by the
objectives, goals, and activities of the national
program, taking into consideration the time and
money it costs to collect and analyze data for each
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indicator. Many of the indicators presented in this
guide are core indicators that have been
recommended for collection in all countries by
international health organizations such as CDC,
UNICEEF, and WHO. Supplemental indicators
for certain programmatic areas, such as IMCI and
newborn health, are only presented in a few
instances. Where they fit the needs of a country,
national programs are encouraged to use the
indicator definitions presented here to ensure
standardization of information over time. Many
of the indicators listed in the guide are also suitable
for district monitoring and evaluation purposes.

At the project level, the choice of indicators
depends on what the project wants to do. While
many of the indicators in this volume are relevant
for use in the population at large or in health
service settings, they do not cover the full range
of monitoring and evaluation needs for specific
projects. Some projects may find some of the
indicators contained in the guide at odds with their
own operational definitions. In such cases,
collecting and reporting on data in the way
specified in the guide may or may not meet the
project’s information needs. If a measurement
method comparable to one proposed in this guide
is being used or if the project’s monitoring and
evaluation activities can be modified slightly
without compromising the evaluation of the
project, then those indicators which are relevant
to the project should be collected and reported.
The use of uniform definitions can provide the
national program with comparable measures for
different populations and facilitate district and
regional-level comparisons within and across
countries.

Ideally, indicators should be measured with data
that are already available. It should be possible to
use data from routine health reporting systems to
obtain data for calculating some output and
coverage indicators. Frequently, data for many
outcome and impact indicators will need to be
collected through health facility or population-
based surveys. The cost and benefits of various
data collection options must be borne in mind
when indicators are chosen to measure change in
areas of program effort.
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Annex 1.1. A complete listing of goals and targets for the Millennium Development Goals

Goal 1

Eradicate extreme poverty and hunger

Target 1: Halve, between 1990 and 2015, the pro-
portion of people whose income is less than $1 a day

Target 2: Halve, between 1990 and 2015, the
proportion of people who suffer from hunger

Goal 2

Achieve universal primary education

Target 3: Ensure that, by 2015, children everywhere,
boys and girls alike, will be able to complete a full
able to complete a full course of primary schooling

Goal 3

Promote gender equality and empower
women

Target 4: Eliminate gender disparity in primary
and secondary education preferably by 2005 and in
in all levels of education no later than 2015

Goal 4

Reduce child mortality

Target 5: Reduce by two-thirds, between 1990 and
2015, the under-five mortality rate

Goal 5

Improve maternal health

Target 6: Reduce by three -quarters, between 1990
and 2015, the maternal mortality ratio

Goal 6

Combat HIV/AIDS, malaria, and other
diseases

Target 7: Have halted by 2015 and begun to reverse
the spread of HIV/AIDS

Target 8: Have halted by 2015 and begun to reverse
the incidence of malaria and other major diseases

Goal 7

Ensure environmental sustainability

Target 9: Integrate the principles of sustainable
development into country policies and programs
and reverse the loss of environmental resources

Target 10: Halve, by 2015, the proportion of people
without sustainable access to safe drinking water
and basic sanitation

Target 11: Have achieved, by 2020, a significant
improvement in the lives of at least 100 million
slum dwellers

Goal 8

Develop a global partnership for
development

Target 12: Develop further an open, rule-based,
predictable, nondiscriminatory trading and financial
system (includes a commitment to good governance,
development, and poverty reduction—both nationally
and internationally)

Target 13: Address the special needs of the least
developed countries (includes tariff- and quota-free
access for exports enhanced program of debt relief
for HIPC and cancellation of official bilateral debt,
and more generous ODA for countries committed
to poverty reduction)

Target 14: Address the special needs of landlocked
countries and small island developing states
(through the Program of Action for the Sustainable
Development of Small Island Developing States
and 22nd General Assembly provisions)

Target 15: Deal comprehensively with the debt
problems of developing countries through national
and international measures in order to make debt
sustainable in the long term

Target 16: In cooperation with developing countries,
develop and implement strategies for decent and
productive work for youth

Target 17: In cooperation with pharmaceutical
companies, provide access to affordable, essential
drugs in developing countries

Target 18: In cooperation with the private sector,
make available the benefits of new technologies,
especially information and communications
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2

PREVENTION OF
MOTHER-TO-CHILD
TRANSMISSION
(PMTCT) or HIV

Indicators:

Existence of guidelines for the prevention of HIV infection in infants
and young children

Number and percentage of health care workers newly trained or
retrained in the minimum package during the preceding 12 months

Prevention and care service points
Women completing the testing and counseling process

Percentage of HIV-positive pregnant women receiving a complete
course of ARV prophylaxis to reduce MTCT in accordance with a
nationally approved treatment protocol (or WHO/UNAIDS standards)
in the preceding 12 months

Percentage of HIV-infected infants born to HIV-infected mothers



CHAPTER 2. PREVENTION OF MOTHER-TO~CHILD

y the end of 2004, UNAIDS estimated that

2.2 million children under 15 years of age
were living with HIV. In the year 2004 alone, it
was also estimated that 640,000 children were
newly infected with HIV and 510,000 died of
HIV/AIDS (UNAIDS, 2004). Almost all HIV-
infected children acquired HIV via mother-to-
child transmission (MTCT). Such transmission
can occur during pregnancy, labor or delivery, and
after birth through breastfeeding. In the absence
of anti-retroviral intervention, it is estimated that
MTCT rates range from 5-10% during pregnancy,
10-20% during labor and delivery, and 15-30% in
the absence of breastfeeding, to 25-35% with
breastfeeding through 6 months and to 30-45% if
there is breastfeeding through 18 to 24 months
(De Cock et al., 2000).

At the United Nations General Assembly Special
Session (UNGASS) on HIV/AIDS in June 2001,
governments from 189 countries adopted the
Declaration of Commitment on HIV/AIDS. The
Declaration established specific goals on a number
of quantified and time-bound targets, including
reductions in HIV infection among infants. The
UNGASS goal for prevention of HIV infections

in infants and young children is presented below:

“By 2005, reduce the proportion of infants
infected with HIV by 20 percent, and by 50
percent by 2001, by ensuring that 80% of
pregnant women accessing antenatal care have
information, counseling and other HIV
prevention services available to them,
increasing the availability of and by providing
access for HIV-infected women and babies to
effective treatment to reduce mother-to-child
transmission of HIV, as well as through
effective interventions for HIV-infected
women, including voluntary and confidential
counseling and testing, access to treatment,
especially antiretroviral therapy (ART) and,

TransmissioN (PMTCT) or HIV

where appropriate, breast-milk substitutes and
provision of a continuum of care” (UNGASS
Declaration of Commitment on HIV/AIDS, 2001,
paragraph 54).

The WHO framework for action to prevent HIV
infection in infants and young children includes
the following four strategies:

® Primary prevention of HIV infection in all
women (including the promotion of
abstinence, monogamy, and condom use).

® Prevention of unintended pregnancy among
HIV-infected women (including the
provision of testing and counseling in family
planning (FP) and other reproductive health

services).

® Prevention of HIV transmission from HIV-
infected women to their infants and young
children (including the use of antiretroviral
(ARV) drugs, safer delivery practices, and
counseling and support for infant feeding).

® Provision of care and support to HIV-
infected women and their infants and
families (including the prevention and
treatment of opportunistic infections, the
use of antiretroviral drug therapy (ART),
psychosocial and nutritional support, and
reproductive health care, including safer
delivery, FP, and counseling and support for
infant feeding).

Many countries are expanding their programs for
prevention of HIV infection in infants and young
children to respond to the growing HIV/AIDS
pandemic and increased commitment and support.
However, many programs remain costly relative
to per capita spending on health in many countries,
so careful monitoring and evaluation of the success
of interventions to reduce transmission of HIV
from mothers to children is important. UNAIDS
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and its partners have developed a set of core
indicators that permit monitoring of key
international and national actions, national
program outcomes, and impact. These are
presented in National AIDS Programmes: A Guide
to Monitoring and Evaluation, which represents the
joint efforts of UNAIDS and multiple partner
organizations (UNAIDS, 2000a). However,
though this document was produced in recent
years, some important areas are not included,
reflecting the rapid developments in HIV/AIDS
prevention and care in the last few years. One of
these key gaps is the insufficient attention paid to
the monitoring and evaluation of programs for

reducing MTCT of HIV/AIDS.

Ongoing monitoring and evaluation efforts
include the development of guidelines for Local
Monitoring and Evaluation of the Integrated
Prevention of Mother to Child HIV Transmission
in Low-Income Countries, a joint collaborative
effort by UNICEF, UNAIDS and WHO
(UNAIDS, 2000b). These guidelines include: (1)
locally monitoring the progress in implication,
identifying problems, troubleshooting and
adapting implementation strategies; (2) evaluating
the effectiveness, impact, cost-effectiveness and
financial sustainability of the intervention in pilot
projects; and (3) conducting applied research to
address unresolved issues, test strategies for
optimizing the effectiveness, impact, cost-
effectiveness and financial sustainability, and
minimizing the risks of the intervention programs.
The guidelines also give advice on how to choose
indicators for monitoring, evaluation, and
operations research; establish methodologies to
analyze and use the information; and establish
standards for information systems. Local
managers and planners are the primary audience
for these guidelines.

In 2004, WHO published the National Guide to
Monitoring and Evaluating Programmes for the
Prevention of HIV in Infants and Young Children
(WHO, 2004). This national guide complements
existing M&E guides, including Monitoring the
Declaration of Commitment on HIV/AIDS:

Guidelines on Construction of Core Indicators
(UNAIDS, 2002), which included two indicators
on programs for the prevention of HIV infection
in infants and young children. The national guide
also supplements National AIDS Programmes: A
Guide to Monitoring and Evaluation, and like that
manual, is intended for use by national MTCT,
reproductive health, and HIV/AIDS program
managers. The purpose of the national guide is
to determine the level of success of programs for
the prevention of HIV infection in infants and
young children, to identify areas where further
support is required, and to inform adaptation and
scaling up strategies.

Methodological Challenges of Monitoring
and Evaluating PMTCT Programs

Prevention of HIV in infants cuts across a number of
other programs, sometimes well integrated, sometimes not.

In spite of recent efforts on M&E for HIV/AIDS,
many challenges remain. Prevention of mother-
to-child transmission can be considered as a
cascade of program components as follows:
primary HIV prevention activities and VCT
services during antenatal care; improvement in
basic obstetrical care including offer of ARV to
HIV-positive pregnant women and adequate
delivery practices; counseling for infant feeding
during antenatal care (ANC); postpartum care
including support to infant feeding, growth
monitoring, family planning services, and
screening of HIV infection in children; and long-
term support to HIV infected mothers and their
families. The wide range of interventions is a
challenge to monitor and evaluate. Some of these
services are well integrated into MCH services
but others are not. While some services are done
at the level of MCH services, others are done at
the community level (i.e. communication
programs) or at the level of other health, social
services, or NGOs (i.e. long-term care). Effective
monitoring and evaluation of PMTCT services
would need to incorporate standard indicators that
have been used in the context of other programs.
Some of these standard indicators include
antenatal care coverage, births attended by skilled
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health personnel, availability of basic essential
obstetric care, family planning method mix,
condom availability, and iron/folic acid
supplementation during pregnancy. Clearly,
indicators that are selected for monitoring and
evaluation of PMTCT interventions would
depend on program goals.

PMTCT lacks a set of standard, easily measurable
indicators at the program output level.

Standard monitoring and evaluation approaches
use indicators at three levels: the program level,
outcome level, and impact level. Few standard
indicators have been established for the M&E of
PMTCT programs at the program output and
outcome levels. Recent efforts to establish core
indicators for monitoring the United States
President's Emergency Plan for AIDS Relief have
included functional output indicators for PMTCT.
However, this is a work in progress and many of
the proposed output indicators have only recently
been field-tested.

Monitoring and evaluating replacement feeding is a
complex programmatic issue.

Promotion of breastfeeding as the best possible
nutrition for infants has been the cornerstone of
child health and survival strategies for the past
two decades, and has played a major part in
lowering infant mortality in many parts of the
world. Breastmilk substitutes if used incorrectly
or over-diluted can cause infection, malnutrition,
and death. Therefore, assessment of the
effectiveness of the infant feeding component of
PMTCT programs needs to be made in the light
of other indicators such as the availability of infant
formula; access to clean water and fuel to boil it;
and the ability of mothers/caregivers to make up
replacement feeds correctly. A promotion of
replacement feeding among HIV-infected women
may also lead to a reduction in the fertility-
inhibiting effects of breastfeeding, making the
availability of FP services a necessary part of
postpartum care.

Impact indicators are especially difficult to obtain.

Regarding impact indicators, it is difficult in
practical terms to obtain information from a truly
representative sample in a given country.
Consequently, the current approach is to examine
women attending antenatal clinics with the
assumption that they represent a wide cross-
section of the population. However, in many
countries, large numbers of pregnant women with
HIV may not have access to ANC services or may
choose not to utilize them.

One measure of impact, infant infection status, is
especially difficult to obtain. HIV-testing at birth
is of limited use for establishing the infection status
of infants because nearly half of all vertical
transmission in developing countries takes place
in the postnatal period, during breastfeeding.
Follow-up would be nearly impossible for routine
surveillance systems. In many countries,
particularly those with high pre-AIDS mortality
in the under-fives and poor vital registration
systems, infant and child mortality indicators are
not specific enough to register changes in rates of
HIV-associated mortality in infants.

Selection of Indicators

This chapter draws on the core indicators
established by WHO (2004) for monitoring and
evaluating programs for the prevention of HIV in
infants and young children. These indicators are
recommended for M&E in all countries, regardless
of the type of epidemic. Some are newly
developed, whereas others have been used for
several years. We have modified the format used
in the original document to be consistent with that
used in this guide. Otherwise, the content of these
core indicators remains true to the original.

The indicators included in this chapter are the
tollowing:

Output indicators

® Existence of guidelines for the prevention of
HIV infection in infants and young children
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® Number and percentage of health care
workers newly trained or retrained in the
minimum package during the preceding 12
months

Outcome indicators
® Prevention and care service points

® Women completing the testing and
counseling process

Impact indicators

® Percentage of HIV-positive pregnant
women receiving a complete course of ARV
prophylaxis to reduce MTCT in accordance
with a nationally approved treatment

protocol (or WHO/UNAIDS standards)
in the preceding 12 months

® Percentage of HIV-infected infants born to
HIV-infected mothers

As was pointed out by WHO (2004), the two
impact indicators were established by UNGASS
for monitoring progress towards the achievement
of specific targets established in the Declaration
of Commitment on HIV/AIDS (UNGASS,
2002b).

The set of PMTCT indicators presented here does
not comprehensively address all the specific
monitoring and evaluation needs of PMTCT
programs. Indicators of service provision for
PMTCT should ideally include provision of VCT
services for pregnant women, the availability and
affordability of ARV, provision of counseling and
support for infant feeding, and the availability and
affordability of alternatives to breastmilk. In addition,
indicators should measure crosscutting themes
essential for program development and scaling up
such as policy development and development of

health system capacity (WHO, 2004).

At the project level, good monitoring and
evaluation requires indicators that are directly tied
to project activities, goals, and objectives.
Additional indicators are proposed in other M&E
guides for countries in which they are relevant to
the national epidemic or national response. The
UNAIDS guidelines for Local Monitoring and
Ewaluation of the Integrated Prevention of Mother-
to-Child HIV Transmission in Low-Income
Countries (UNAIDS, 2000b), for example, may be
of greater relevance for monitoring and evaluating
specific projects aimed at demonstrating the
feasibility and effectiveness of integrating
PMTCT activities in routine MCH services
within developing countries. The National Guide
to Monitoring and Evaluating Programmes for the
Prevention of HIV in Infants and Young Children
(WHO, 2004) also presents additional indicators
that can be used at the national level depending
on programmatic needs and available resources.

Terminology

The term mother-to-child transmission of HIV
(MTCT) is often used to refer to the transmission
of HIV to infants. As in the National Guide to
Monitoring and Evaluating Programmes for the
Prevention of HIV in Infants and Young Children
(WHO, 2004), we use MTCT to refer to the
biological process of vertical transmission. The
term prevention of mother-to-child transmission
(PMTCT) is used to refer to the broad range of
recommended strategies for the prevention of HIV
infection in women, infants, and young children,
including, but not limited to, the provision of

ARVs to HIV-infected women to prevent MTCT.
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ExisTENCE OF GUIDELINES FOR THE PREVENTION OF

INDICATOR

WHO PMTCT Core Indicator

Definition

Existence of national guidelines (either approved
or in draft form) for the prevention of HIV
infection in infants and young children and the
care of infants and young children in accordance
with international or commonly agreed standards.

Guidelines should be available for all four
components of the comprehensive strategy for
preventing HIV infection in infants and young
children; these components are as follows:

(1) Intensified prevention efforts aimed at young
women (this may or may not be specifically
included in these guidelines and may be
addressed elsewhere);

(2) Prevention of unintended pregnancies among
HIV infected women;

(3) Specific interventions to prevent HIV
transmission from infected mothers to their
children, including ARVs; safe delivery
practices; and counseling and support for
infant-feeding; and

(4) Referral or care for HIV-infected mothers and
their children.

In some countries, each of these issues may be
addressed as part of comprehensive national HIV/
AIDS guidelines. In others, individual guidelines
may be available. Information on HIV and infant
teeding may be incorporated in national guidelines
on the feeding of infants and young children.

Measurement Tools

A survey among key informants at the national
level or in health care facilities is used to determine
whether there are guidelines for each intervention

HIV INFEcTION IN INFANTS AND YOUNG CHILDREN

prong. The key informants at the national level
are persons responsible for HIV/AIDS, maternal
and child health (MCH) or infant feeding and
nutrition; at the health facility level the key
informants include practitioners and clinic
directors. The actual guidelines, with evidence of
approval or submission for approval, may also be
reviewed.

What It Measures

National guidelines are commonly based on
existing international standards, or on standards
about which there is general agreement but which
have not yet been formally presented as
international guidance. Without guidelines,
services of unknown quality and impact can be
implemented on an ad hoc basis, making it difficult
to monitor and evaluate efforts.

How to Measure It

Measurement of this indicator requires evidence
of guidelines. These include guidelines to prevent
initial infection among HIV-negative women;
prevent unintended pregnancies among HIV-
positive women; provide ARV prophylaxis, use safe
delivery practices, and provide infant feeding
counseling and support among HIV-infected
pregnant and lactating women; and refer to or
provide care and support to HIV-infected women
and their children. When asking if such guidelines
exist, the following additional questions may be
asked if time and resources allow:

® How were these guidelines formulated?
(Explore the process: ask by whom and on
what basis they were formulated)

® Are these guidelines nationally accepted (even
if only draft versions are available)?

® To what extent are they implemented?
(Explore the extent of implementation and the
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barriers and opportunities that were or are
being encountered in implementation)

® How often and by whom are they updated?

The indicator should be measured and the above
questions answered for each intervention as
outlined in the indicator’s definition. This
indicator should be measured every year until
guidelines are found to exist.

Strengths and Limitations

This indicator is not concerned with the quality
of guidelines or that of their implementation.
Furthermore, because it does not capture new
developments in the field, the guidelines have to
be reassessed periodically in order to guarantee
that they remain consistent with changing
standards.
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NuMBER AND PERCENTAGE OF HEALTH CARE WORKERS
NEwLY TRAINED OR RETRAINED IN THE MINIMUM

INDICATOR

WHO PMTCT Core Indicator

Definition

The number and percentage of health care workers
newly trained or re-trained in the minimum
package during the preceding 12 months.

Numerator: Number of health care workers
newly trained or re-trained in the minimum

package during the preceding 12 months.

Denominator: Total number of health care
workers working in facilities that have
implemented the minimum package, with
women that could benefit from it, for
preventing HIV infection in women and
infants.

“Re-trained health care workers” are those that have
undergone in-service training, i.e., they are already
in the work force and have been practicing for
several years. Training includes both in-service and
pre-service training.

The “minimum package” varies between different
types of health care facilities. Several kinds of
facilities that may provide services for prevention
of HIV infection in infants and young children
are outlined below, together with services that
should be available. Providers working in these
settings should be trained in each of the
components mentioned.

ANC /MCH clinics: counseling on risk reduction,
counseling on infant feeding, and referral or
provision of the following: HIV counseling and
testing, ARV prophylaxis, FP (including
counseling on dual protection), attended delivery
in birth facilities where safe obstetric practices are
observed, and long-term care.

PACKAGE DURING THE PRECEDING 12 MONTHS

FP clinics: counseling on dual protection; referral
or provision of HIV counseling and testing, and
long-term care; and referral to ANC/MCH

services if appropriate.

Maternity hospitals: observance of safe obstetric
practices, and referral to or provision of the
following: HIV counseling and testing, ARV
prophylaxis, counseling on infant feeding, MCH
services, FP, and long-term care.

Primary health care (PHC) facilities: referral to HIV
counseling and testing, ANC/MCH, and FP

services.

Measurement Tools

Training records; health facility survey

What It Measures

This indicator quantifies the human resources that
are trained in preventing HIV infection in women
and children and are available to provide the
required services. For the purpose of planning, it
is important to assess the resources available to
address health needs. Before the implementation
or expansion of services, it is vital to know not
only what facilities and equipment are available,
but also what training and human resources exist.
Only with this information can health systems
provide services that meet the needs of and are
acceptable to the populations concerned.

How to Measure It

The numerator can be calculated on the basis of a
review of training records in each facility that has
implemented services or serves women who could
benefit from the minimum package for preventing
HIV in infants and young children. If however,
such records do not exist, a survey of facilities can
be carried out. A random sample of health care
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providers in these facilities should be asked what
training they may have received in the prevention
of HIV infections among infants and young
children. (In some countries, a national, provincial
or district training coordinator keeps records of
the training given to individual health workers.
Such data can be used instead of a facility survey.)
Interviewers should investigate the composition
of the training, which varies with the type of site.
The minimum package for each type of facility is

outlined in the definition of the indicator.

The denominator, i.e., the number of staff able to
provide preventive services for HIV infection
among infants and young children, is calculated
on the basis of the number of health care providers
working at sites where women could potentially
receive the services included in the minimum
package. These data can be obtained from ministry
and health facility records.

The numerator should be collected every year. The
denominator, if based on facility surveys, is more
expensive, but is necessary for the calculation of
the percentage and should be obtained every two
years. After the initial collection of data, it may
be of interest to disaggregate data for those health
care workers who have been newly trained or
retrained during the preceding 12 months, as well
as to maintain a record of how many health care
workers have been trained since the first time this
indicator was measured.

Strengths and Limitations

This indicator is useful in that it tracks the number
of health workers trained to provide services for
the prevention of HIV infection in infants and
young children over time. It attempts to document
increasing capacity to deliver prevention
interventions. However, no conclusion should be
drawn regarding quality, because this is affected
by the practices employed rather than by the
existence of trained personnel. It should not be
expected that all health workers in countries will
have been trained, nor even that a high percentage
of those who could be trained will have been

trained. The indicator should be interpreted in
relation to the size and nature of the epidemic in
particular countries.

Difficulties may occur in determining the
denominator, as some countries may have limited
information on the pool of human resources
available in various facilities. Frequent transfers
of personnel between facilities, or high rates of
attrition, may complicate the interpretation of this
indicator. It should be noted that the assumption
is made that only formal health workers are
counted, i.e. those remunerated either financially
or in kind. In many settings, however, informal
health workers make a significant contribution.
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INDICATOR

WHO PMTCT Core Indicator

Definition

The percentage of public, missionary, and
workplace venues (FP and PHC clinics, ANC/
MCH, and maternity hospitals) offering the
minimum package of services for the prevention
of HIV infection in infants and young children in
the preceding 12 months.

Numerator: Number of public, missionary, and
workplace venues (FP and PHC clinics,
ANC/MCH, and maternity hospitals)
offering the minimum package of services for
the prevention of HIV infection in infants and
young children in the preceding 12 months.

Denominator: Total number of public,
missionary, and workplace venues FP and
PHC clinics, ANC/MCH, and maternity
hospitals).

The “minimum package’ is defined, as with the
previous indicator, by the type of clinical setting.
An outline is given below of facilities that may
provide services for the prevention of HIV
infection in infants and young children, together
with indications of the services that should be
available.

ANC /MCH clinics: counseling on risk reduction,
counseling on infant feeding, and referral or
provision of the following: HIV counseling and
testing, ARV prophylaxis, FP (including
counseling on dual protection), attended delivery
in birth facilities where safe obstetric practices are
observed, and long term care.

FP clinics: counseling on dual protection; referral
or provision of HIV counseling and testing, and

PREVENTION AND CARE SERVICE POINTS

long-term care; and referral to ANC/MCH

services if appropriate.

Maternity hospitals: observance of safe obstetric
practices, and referral to or provision of the
following: HIV counseling and testing, ARV
prophylaxis, counseling on infant feeding, MCH
services, FP, and long-term care.

Primary health care (PHC) facilities: referral to HIV
counseling and testing, ANC/MCH, and FP

services.

Measurement Tools

Survey of all public, missionary, and workplace
health facilities oftering FP and PH, ANC/MCH,

and maternity services

For overall coverage, the following instruments can

be adapted:

® WHO draft protocol for the evaluation of
HIV/AIDS care and support (WHO, 2000)

e UNAIDS protocol for evaluation of care and
support (UNAIDS, 1996)

These instruments involve the performance of
surveys of health facilities.

For HIV testing and counseling, the following tool
can be adapted:

e UNAIDS tool for evaluating HIV voluntary
counseling and testing (UNAIDS, 2000c)

What It Measures

In order to be effective, the prevention of HIV in
infants must be applied as broadly as possible at
all relevant treatment sites. It is generally
acknowledged that a large proportion of preventive
services occur in ANC settings. As services
become integrated, however, it will be important

Prevention of Mother-to-Child Transmission (PMTCT) of HIV 33



to consider other outlets as well. This indicator
measures the coverage of the services at each of
the outlets where prevention or care opportunities
arise. These opportunities comprise either referrals
to other services or the provision of on-site
services.

How to Measure It

The information required for this indicator can
be obtained by various methods and depends on
resource availability and the amount of detail
sought. The first option requires that a
questionnaire be sent to all public and private FP
and PHC clinics, ANC/MCH, and maternity
services. It should be facility-specific, outlining
the specific services on offer. A column should be
included to show whether services are provided
on-site or if referrals are made. If the number of
possible sites to be surveyed is too great for all to
be covered, a stratified random sample, each
stratum being a different type of service delivery,
and the questionnaire can be sent to the selected
sites.

In measuring this indicator, special attention must
be taken that the type of service providing the
information is noted (i.e., ANC, family planning
center, etc.). Only this way will one be able to
determine the more common outlets for
prevention and care among women and infants.
The availability of PMTCT services may also be
analyzed by geographic area, or by sector (public
or private).

Scoring should not be done in an “all or nothing”
fashion. The numerator should reflect those
elements of the package that are present (or for
which there are in-house referral mechanisms).
The denominator is all public, missionary and
workplace venues (FP and PHC clinics, ANC/
MCH, and maternity hospitals).

Irrespective of the method adopted for measuring
the indicator, it is essential to note the type of
service providing the information (e.g., ANC, FP
center). This makes it possible to determine the

more common outlets for prevention and care
among women and infants.

The indicator should be measured every two to
three years.

Strengths and Limitations

This indicator provides critical information on the
national availability of prevention and care efforts
among women and infants. While it is useful to
program planners seeking to determine where
services are needed, or where facilities are
providing the full spectrum of services to prevent
HIV infection in women and infants, it cannot
measure the quality of the services being provided
in each facility. Moreover, not all countries should
be expected to have all, or a high percentage of all
possible, health care service points offering services
to prevent HIV in infants and young children.
Rather, this indicator needs to be interpreted in
light of the size and nature of the epidemic a
country is facing.

34

Chapter2



WomeN CoMPLETING THE TESTING AND COUNSELING

INDICATOR . PROCESS

WHO PMTCT Core Indicator

Definition

The percentage of pregnant women making at
least one ANC visit who have received an HIV
test result and post-test counseling.”

Numerator: Number of pregnant women who
have received an HIV test result and post-test
counseling in the preceding 12 months.

Denominator: The estimated number of
pregnant women giving birth in the preceding
12 months who have made at least one ANC
visit.

Measurement Tools

Review of program records

‘An additional important program-level counseling and testing
indicator must be considered when a PMTCT program is being
managed. The indicator measures the points in the provision
of counseling and testing for pregnant women at which women
drop out. This information can be used to investigate further
why women drop out at specific points and, ultimately, to reduce
the percentage of drop-outs. Such information is therefore
important for program planning. The indicator includes the
following three components:

(a) The number of pregnant women who have made at least
one ANC visit and have been counseled at a PMTC site,
divided by the total number of pregnant women.

(b) The number of pregnant women who have accepted
testing for HIV, divided by the total number of pregnant
women who have made at least one ANC visit and have
been counseled at a PMTCT site.

() The number of women receiving post-test counseling and
HIV results, divided by the total number of pregnant
women who have made at least one ANC visit and have
been counseled at a PMTCT site.

What It Measures
For PMTCT to be effective, it is necessary to know

a woman’s sero-status in order to tailor prevention
and care to her needs. A successful PMTCT
program will reach as many pregnant women as
possible to ensure knowledge of sero-status. This
indicator provides a broad measure of program
coverage in the country concerned. However,
issues of poor access to services and poor uptake
result in only a small percentage of women
knowing their status. It is therefore important to
refer to the program-level indicator described in
the footnote at the bottom of this page.

How to Measure It

This indicator requires that program records be
reviewed in order to count how many women
complete each stage of the testing and counseling
process, i.e. have received their test results and
post-test counseling. The number of women who
have made at least one ANC visit is estimated by
multiplying the number of births in the preceding
12 months, as given in a census or the best available
sources, by the rate of ANC attendance (DHS-
type sample survey). In some cases, the numerator
may be obtained by examining national records.
If this is not possible, the required data are likely
to be available at the district level, where they can
be collected directly from facilities providing the
services in question.

In some cases, the denominator may be obtainable
by examining national ANC registries. This is
the preferable denominator and should be used if
possible. If this number is not available or reliable,
the estimate of the number of pregnant women
described above can be substituted but this
approach involves an increased possibility of
misinterpretation.

This indicator should be measured annually.
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Strengths and Limitations

As stated in National AIDS Programmes: A Guide
to Monitoring and Evaluation (UNAIDS, 2000),
this indicator provides a broad measure of service
provision and gives an idea of coverage in ANC
settings where PMTCT interventions are
available. It does not attempt to inform service
providers about the points in the counseling and
testing cycle at which women drop out

It is important that program managers employ a
series of lower-level indicators for determining
losses to follow up. Because the quality of services
is not being measured, information on drop-outs
and the points at which they occur is of limited
use if not followed up with operations research
aimed at discovering why women are failing to
complete the cycle.
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PERCENTAGE OF HIV-PosiTivE PREGNANT WOMEN RECEIVING
A CoMPLETE CouRsE OoF ARV PropPHYLAXIS TO REDUCE
MTCT 1N AcCORDANCE WITH A NATIONALLY APPROVED

INDICATOR

UNGASS Core Outcome Indicator

Definition

The percentage of HIV-positive pregnant women
receiving a complete course of ARV prophylaxis
to reduce MTCT in accordance with a nationally

approved treatment protocol (or WHO/UNAIDS
standards) in the preceding 12 months.

Numerator: Number of HIV-positive pregnant
women receiving a complete course of ARV
prophylaxis to reduce MTCT in accordance
with a nationally approved treatment protocol

(or WHO/UNAIDS standards) in the
preceding 12 montbhs.

Denominator: The estimated number of HIV-
infected pregnant women giving birth in the
preceding 12 months.

The definition of a “complete course of ARV
prophylaxis” will depend on the country’s policy
on ARV prophylaxis to reduce the risk of MTCT

and may or may not include a dose for newborns.

Details of the definition used should be provided.

Measurement Tools

Facility-based national MIS; program monitoring;
HIV sentinel surveillance-based records; National
Statistical Office estimates

A tool for the measurement of this indicator is
provided in Monitoring the Declaration of
Commitment on HIV/AIDS: Guidelines on

Construction of Core Indicators.

What It Measures
This is an UNGASS national program and

behavior indicator. It assesses progress in

TREATMENT PrROTOCOL (OR WHO/UNAIDS
STANDARDS) IN THE PRECEDING 12 MONTHS

preventing mother-to-child HIV transmission

through the provision of ARV prophylaxis.

How to Measure It

The number of HIV-infected pregnant women
who have been provided with ARV prophylaxis
during the preceding 12 months in order to reduce
the risk of MTCT is obtained from program
monitoring records. Only those women who
completed the full course should be included in
the numerator. The denominator represents the
estimated number of women in need of ARV, that
is, the number of HIV-infected women to whom
ARV prophylaxis to reduce the risk of MTCT
could potentially have been given. The
denominator is estimated by multiplying the total
number of women who gave birth in the preceding
12 months (central statistics office estimates of
births) by the most recent national estimate of
HIV prevalence in pregnant women (HIV sentinel
surveillance antenatal clinic estimates).

Whether women who receive ARV prophylaxis
from the private sector and NGO clinics should
be included in the calculation of the indicator is
left to the discretion of the country concerned.
This decision should be based on a frank appraisal
of how often ARV for pregnant HIV-infected
women is provided outside the government sector,
and should be noted and applied consistently in
calculating both the numerator and denominator.
Private sector and NGO clinics that provide
prescriptions for ARV's but assume that the drugs
will be acquired elsewhere by the individuals are
not included in this indicator, even though such
clinics may be the major providers of services for
the reduction of MTCT. The key feature is the

actual provision of the drugs.

This indicator should be measured every two to
three years.

Prevention of Mother-to-Child Transmission (PMTCT) of HIV 37



Strengths and Limitations
This indicator has the following weaknesses:

(1) ANC data are often incomplete and may not
reflect the true situation.

(2) There may be selection bias because only those
women are included who self-select to access
services.

(3) Every country has its own definition of a full
course of ARV treatment.

(4) The indicator does not assess treatment
compliance, and, as currently defined,
measures need. It does not assess what
percentage of women accessing ANC services
where PMTCT services are available actually
avail themselves of the intervention.

(5) As the number of women provided with
HAART increases over time, the need for
specific ARV distribution to prevent vertical
transmission may lessen. It will be necessary
to develop specific indicators in order to
capture information on this matter.
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PERCENTAGE OF HIV-INFECTED INFANTS BORN TO

INDICATOR

UNGASS Core Impact Indicator

Definition

The percentage of HIV-infected infants born to
HIV-infected women.

Measurement Tools

Facility-based MIS (national counts of pregnant
women receiving ARV to prevent MTCT, as per
national guidelines); background rate of MTCT
without PMTCT intervention; current estimates
of efficacy of national PMTCT drug regimen

(average)

The complete tool for measuring this indicator
can be found in Monitoring the Declaration of
Commitment on HIV/AIDS: Guidelines on
Construction of Core Indicators (UNAIDS, 2002).

What It Measures

This UNGASS indicator measures the impact on
MTCT reduction of the provision of ARVs to
pregnant women in order to prevent vertical
transmission. The UNGASS targets are a 20%
reduction in the percentage of HIV-infected
infants born to HIV-infected mothers by 2005 and
a 50% reduction by 2010.

How to Measure It

This indicator is measured by taking the weighted
average of the probabilities of M'TCT for pregnant
women receiving and not receiving ART, the
weights being the proportions of women receiving
and not receiving ARV, respectively.

HIV-INFECTED MOTHERS

The indicator is calculated using the following
formula:

Indicator score = {T%(1-¢)+ (1-T)} *v
where:

T = proportion of HIV-infected pregnant women
given ART (this is the proportion obtained in the
UNGASS indicator on ARV prophylaxis)

v =MTCT rate in the absence of treatment
¢ = efficacy of treatment provided

Default values of 0.25 and 0.50, respectively, can
be used for v and e. However, if scientific estimates
of the efficacy of the specific forms of treatment
(i.e. combination therapies) employed in the
country are available, these should be used, and
this should be noted in the calculations.

This indicator should be measured every two to
three years.

Strengths and Limitations

If an infant becomes positive, the indicator cannot
distinguish between different causes of infection,
i.e. treatment failure or infection during
breastfeeding. The indicator may therefore
underestimate the rates of MTCT in countries
where long periods of breastfeeding are common.
Conversely, rates may be overestimated in
countries where other MTCT prevention
interventions are common, €.g. cesarean section.
The proportion of HIV-infected pregnant women
given treatment, 7, may be a poor estimate in places
where the usage of ANC clinic services is low.
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NEWBORN HEALTH

Indicators:

Number of health facilities providing basic and comprehensive emergency
obstetric care functions per 500,000 population

Proportion of hospitals and maternity facilities designated as baby friendly

Proportion of health workers who are competent in neonatal resuscitation
upon completion of training

Proportion of pregnant women attending antenatal clinics who are

screened for syphilis
Proportion of babies who receive eye prophylaxis care within one hour of birth

Percentage of HIV-positive pregnant women receiving a complete
course of ARV prophylaxis to reduce MTCT in accordance with a
nationally approved treatment protocol (or WHO/UNAIDS standards)
in the preceding 12 months (cross-referenced in Chapter two)

Percent of pregnant women who received at least two antenatal care visits
Proportion of pregnant women receiving at least two doses of tetanus-toxoid
vaccine

Proportion of pregnant women receiving intermittent preventive treatment
or malaria prophylaxis, according to national policy

Proportion of pregnant women who know two or more newborn danger signs
Proportion of deliveries occurring in a health facility

Proportion of deliveries with a skilled attendant at birth

Maternal mortality ratio

Proportion of newborns who receive thermal protection immediately after
birth

Timely initiation of breastfeeding (cross-referenced in Chapter eight)
Exclusive breastfeeding rate (cross-referenced in Chapter eight)

Proportion of women who receive two high-dose supplements of vitamin A
within six weeks of giving birth

Preterm birth rate

Proportion of live births with low birth weight

Late fetal death rate (cross-referenced in Chapter nine)

Perinatal mortality rate (cross—referenced in Chapter nine)

Cause-specific perinatal mortality rate

Birth weight specific mortality rate (cross-referenced in Chapter nine)
Number of neonatal tetanus cases

Neonatal mortality rate (cross-referenced in Chapter nine)



T he goal of many programs in developing

A countries is to improve maternal and
newborn health and survival. Until recently,
however, newborn health was relatively neglected
in both the international child health and safe
motherhood movements, and few programs
focused specifically on improving newborn
survival. A prime reason that newborn health has
received such low priority is the general lack of
awareness of the sheer numbers of early infant
deaths. WHO estimates that each year more than
8 million infants die in the first year; of these,
almost two thirds (5.1 million) die in the first
month, and of these, two thirds die within the first
day (Lawn, McCarthy & Ross, 2001). Virtually
all of these deaths occur in developing countries.
Although post-neonatal mortality has declined
substantially, neonatal deaths have declined only
slightly, thereby representing a growing proportion
of overall infant deaths (Espeut, 1998).

A second factor has been the perception that
sophisticated technologies are required to
significantly reduce perinatal and neonatal
mortality. On the contrary, most newborn deaths
in developing countries can be prevented by
interventions already widely used. The most
common causes of neonatal mortality — infections,
asphyxia and birth injuries — can be prevented by
simple cost-effective interventions that also benefit
the mother. These interventions include antenatal
malaria prevention and treatment, tetanus toxoid
immunization, the detection and management of
sexually transmitted infections, and access to a
clean and safe delivery (WHO, 1996a).
Furthermore, providing all infants with an
“essential package of newborn care” (see Table 3.1)
including appropriate resuscitation, warmth,
cleanliness and hygiene, clean cord care, and early
exclusive breastfeeding also increases survival and
reduces the proportions of surviving infants with

disability (WHO, 1996¢; WHO, 2001a).

CHAPTER 3. NEwBORN HEALTH

Compared to other programmatic (technical
intervention) areas discussed in this guide,
newborn health is one of the least developed.
Systematic review of operations research studies
have identified which interventions are likely to
effectively reduce newborn mortality, but how
these services should be scaled up, by whom, and
at what cost must still be determined. The
monitoring and evaluation of these programs is
also in its infancy, and many new data-gathering
tools, analytical approaches, and indicators need
to be developed and tested. Because of the close
link between maternal and newborn health,
however, many output indicators appropriate for
newborn health are used extensively in safe
motherhood programs. Indeed, separating
newborn health indicators from those pertaining
to maternal health may create a false dichotomy
when the antecedents of a poor pregnancy
outcome overlap with the program interventions
required to address them.

However, our purpose in having a specific section
on newborn health is to acknowledge growing
awareness of the importance of newborn health
and to highlight the fact that despite the many
parallels between maternal and newborn health
programs, important differences influence the way
that programs are monitored and evaluated. These
differences arise, not only because program
interventions may vary, but because interventions
that benefit both mothers and babies may
differentially affect mortality. For example, some
indicators strongly associated with maternal
survival such as antenatal care and skilled
attendance at birth may not have an equally strong
association with perinatal survival. Other
interventions such as immunizing pregnant
mothers against tetanus are more likely to be
monitored in newborn health programs than in
safe motherhood programs.
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Table 3.1. WHO essential newborn care package

(tetanus and sepsis)

hyperthermia
3) Early and exclusive breastfeeding

4) Initiation of breathing, resuscitation

7) Management of newborn illness

Source: WHO (1996a).

1) Cleanliness: clean delivery and clean cord care for the prevention of newborn infections

2) Thermal protection: prevention and/or management of neonatal hypothermia and

5) Eye care: prevention and management of ophthalmia neonatorum

6) Immunization (BCG, Oral polio, Hepatitis B)

8) Care of the preterm and/or low birth weight newborn

Methodological Challenges to Evaluating
Newborn Health Programs

Some of the challenges of evaluating newborn
health programs include the following:

Countries define births, deaths, and “newborn period”
in different ways, making valid international
comparisons difficult.

Meaningful use of any indicator is only feasible
when standard definitions are used and applied.
The lack of a generally agreed-upon definition of
the “newborn period” may limit comparisons
across countries and programs. In some settings,
“newborn” may refer to infants up to a few days of
age and in other settings to infants up to several
weeks of age. In this guide, the term “newborn”
refers to the neonatal period (i.e., the first 27
completed days of life).

Outcomes need to be measured for two individuals,

the mother and the baby.

Newborn health programs (like safe motherhood
programs) need to consider the outcomes for two
individuals: the mother and the baby. Just because
the newborn receives a postnatal checkup, it doesn’t
mean the mother receives one also.

Interpreting whether outcomes are attributable to
program interventions is difficult because most
interventions consist of “bundled” services.

Demonstrating change due to a newborn health
program is difficult because programs usually
provide a package of care to communities rather
than a single intervention. Therefore, such
programs do not lend themselves easily to two
common experimental designs: randomized
control trials and cluster randomized community
trials. Many programs adopt “before-after”
designs for evaluation purposes that can
demonstrate “plausible association” but that fall

short of causality (UNFPA et al., 1997).

Measuring perinatal and neonatal morbidity is very

difficult.

Estimates of newborn morbidity are important for
designing effective program interventions. As
with safe motherhood, however, existing estimates
of newborn morbidity are usually derived from
facility data and are unlikely to reflect the true
burden of morbidity in the community where use
of health facilities is low. Although community
members can learn to diagnose illness in a sick
newborn (Bang et al., 1999), illness is often
difficult to recognize because babies usually
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present with relatively non-specific symptoms,
such as poor feeding and lethargy. Few facilities
have adequate diagnostic facilities when ill babies
do eventually present for care. Assigning a cause
of death may be difficult because many different
diseases may present with the same symptoms, and
many babies die at home before ever reaching
medical attention.

New program indicators are required at the
individual, community, and facility level.

Much of the discussion on the challenges of
monitoring and evaluating newborn health has so
far focused on newborn mortality because of the
relative lack of experience with output indicators
for newborn health. Although mortality indicators
clearly have their place and provide the only direct
measure of the long-term objective of most
programs, output indicators need to be developed
to measure the wide range of interventions
required to improve newborn health and survival.

Output indicators are required for measuring the
availability, accessibility, quality, utilization and
demand for services at the facility level and for
outreach services where the provision of newborn

Figure 3.1. Maternal & newborn health linkages.

health services has historically been overlooked.
In addition, intermediate outcome indicators are
required for monitoring and evaluating
interventions at the individual and community
levels. Many infants become ill and die before
ever reaching medical care. It is particularly
important to develop indicators that help
programs understand community knowledge,
attitudes, and behaviors in response to newborn
illness and to determine which interventions are
the most effective.

Relationship Between Maternal and Newborn
Health

Figure 3.1 illustrates the links between maternal
and newborn health from before pregnancy to after
delivery. The figure does not address some of the
system-level determinants — the social, cultural,
economic, political, and legal factors that influence
maternal and newborn health. The primary
purpose of the figure is to show where maternal
health interventions can promote and improve the
health status of the newborn, as well as the levels
(family, community, and services) at which the
impact of these interventions should be measured.
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As depicted in Figure 3.1, several interventions
need to be implemented during pregnancy to
increase newborn survival. These include high
quality antenatal care, timely recognition and
management of obstetric complications, good
nutrition, and micronutrient supplementation
(including iron and folate supplementation where
anemia is common; vitamin A supplementation
where vitamin A deficiency is prevalent; and
iodization of salt and treatment of iodine
deficiency with iodized oil).

As infections during pregnancy can have a serious
effect on the survival of the newborn, newborn
health requires the prevention and treatment of
infections in pregnancy. Relevant interventions
include the presumptive treatment of malaria and
hookworm in endemic areas, identification and
treatment of syphilis, and tetanus toxoid
immunization. Another important intervention
is the promotion of voluntary counseling and
testing for HIV/AIDS for mothers to reduce the
risk of mother-to-child transmission of HIV/
AIDS. Promoting newborn health also includes
mobilizing facilities, providers, communities, and
families around birth preparedness and
complication readiness for both the mother and
the newborn.

The Selection of Indicators

Most indicators in this section of the guide are
intended for use at the national level or in the
context of large-scale programs, but many can be
used in a much wider monitoring and evaluation
context. Indicators were selected on the basis that
they:

® Arewidely used by international organizations

or ministries of health;

® THave a relatively strong link to health or
mortality outcomes; and

e  Will likely provide valid comparisons at the
national and international level.

The indicators included in this section of the guide
relate directly to safe motherhood, newborn health,

and newborn health care and include the
following, which are based on WHO and CDC
recommendations for monitoring and evaluating
newborn health at the global and national levels.

Output Indicators

® Number of health facilities providing basic and
comprehensive emergency obstetric care

functions per 500,000 population

® Proportion of hospitals and maternity facilities

designated as baby friendly

® Proportion of health workers who are
competent in neonatal resuscitation upon
completion of training

® Proportion of pregnant women attending
antenatal clinics who are screened for syphilis

® Proportion of babies who receive eye
prophylaxis care within one hour of birth

® Percentage of HIV-positive pregnant
women receiving a complete course of ARV
prophylaxis to reduce MTCT in accordance
with a nationally approved treatment
protocol (or WHO/UNAIDS standards)
in the preceding 12 months

Outcome Indicators

® Percent of pregnant women who received at
least two antenatal care visits

° Proportion of pregnant women receiving at
least two doses of tetanus-toxoid vaccine

® Proportion of pregnant women receiving
intermittent preventive treatment or malaria
prophylaxis, according to national policy

® Proportion of pregnant women who know two
or more newborn danger signs

® Proportion of deliveries occurring in a health

facility

® Proportion of deliveries with a skilled
attendant at birth

Maternal mortality ratio
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® Proportion of newborns who receive thermal
protection immediately after birth

® Timely initiation of breastfeeding
® Exclusive breastfeeding rate

® Proportion of women who receive two high-
dose supplements of vitamin A within six
weeks of giving birth

Impact Indicators

® Preterm birth rate

® Proportion of live births with low birth weight
® Late fetal death rate

® Perinatal mortality rate

® Cause-specific perinatal mortality rate

® Birth weight specific mortality rate

® Number of neonatal tetanus cases

® Neonatal mortality rate

We are aware that some programs cannot measure
the neonatal health outcomes in the guide, and
for these programs, our selection will be less useful.
Certain indicators (for example, Proportion of
Pregnant Women Who Know Two or More
Newborn Danger Signs) have been field tested
by some groups, but not widely adopted. This
indicator is included because of the need to
stimulate debate and discussion on appropriate
newborn health process indicators, even though
we recognize that this indicator may not meet all
the criteria for a good indicator (WHO, 1997).
Some indicators (for example, Proportion of
Babies Who Receive Eye Prophylaxis Care
Within One Hour of Birth) are difficult to
measure but have been included nonetheless
because they are a critical component of the WHO
Essential Newborn Care Package. In the next few
years, as awareness of the problem of newborn
mortality grows, no doubt those working in
newborn health will move toward a consensus on
the indicators appropriate for monitoring
national-level programs.

Newborn Health

47






NumBER oF HEALTH FAcCILITIES PROVIDING BASIC AND
CoMPREHENSIVE EMERGENCY OBSTETRIC CARE PER

INDICATOR

Definition

Number of health facilities providing basic and
comprehensive emergency obstetric care functions

per 500,000 population.

Numerator: Number of facilities providing all
standardized basic and comprehensive
emergency obstetric care functions.

Denominator. Total population of catchment
area.

“Emergency obstetric care” functions are defined as:
® Administration of parenteral antibiotics;*
® Administration of parenteral oxytocic drugs;

® Administration of parenteral anticonvulsants for
pre-eclampsia and eclampsia;

® Performance of manual removal of placenta;

® Performance of removal of retained products
(e.g., manual vacuum aspiration);

® Performance of assisted vaginal delivery
(e.g., vacuum extraction, forceps);

® Performance of surgery (e.g. cesarean section);
and

® Performance of blood transfusion.

Health facilities are divided into those that provide
“basic” emergency obstetric care (EmOC) and
“comprehensive” EmOC. Ifa facility has performed
each of the first six functions i the past three montbs,
it qualifies as providing basic EmOC. If it has
provided all eight of the functions in the past three
months, it qualifies as a “comprehensive” EmOC

facility (UNICEF/WHO/UNFPA, 1997). Note

* Parenteral administration of drugs means by injection or
intravenous infusion (“drip”).

500,000 PoruLATION

that there has been confusion with changing
terminology from “essential” to “emergency” obstetric
care. For the purpose of this manual, we will refer to
emergency obstetric care.

Measurement Tools

Health facility assessments that examine medical
records or service statistics; personal interviews with
knowledgeable staft who attend obstetric patients
(These are a second, albeit, potentially more biased
source of information than written records.)

What It Measures

This indicator measures the availability of life-saving
obstetric care services. Due to the difficulties of
measuring maternal mortality and morbidity, a series
of process indicators are being suggested as an
alternative (Goodburn, 2002). This indicator is one
of those suggested indicators. It distinguishes
between “basic” and “comprehensive” emergency
obstetric care services to emphasize that maternal
lives can be saved not only in hospitals providing all
the services listed above, but also at health centers or
smaller hospitals with basic services.

How to Measure It

This indicator is calculated by counting the number
of facilities meeting the requirements for “Basic” (or
“Comprehensive”) EmOC, dividing by the total
population of the catchment area, and multiplying
the result by 500,000. Civil registration and
population censuses provide information for the
denominator.

The indicator should be calculated separately to show
the availability of Basic EmOC services and the
availability of Comprehensive EmOC services. Only
facilities currently providing all the signal functions
in either the Basic or Comprehensive Emergency
Obstetric Care lists should be included in the

Newborn Health

49



numerator. Ideally, the facility should have all the
signal functions available 24 hours a day and seven
days a week.

UNICEF/WHO/UNFPA (1997) recommends a
minimum acceptable level of at least four basic and
one comprehensive EmOC facilities per 500,000
population. This indicator can be calculated for

smaller geographic areas to show the distribution of
EOC facilities at a sub-national level.

Strengths and Limitations

This indicator is relatively easy to produce and
should respond to changes within a fairly short
period of time (e.g., 6-12 months). Note that the
list of signal functions is intentionally brief to
facilitate assessment and monitoring; it does not
constitute the complete list of services that either
a Basic or Comprehensive EmOC facility should
provide. Valuable services are omitted in the
definition of EmOC facility. For example, use of
anesthesia is not included, although it is assumed
necessary for obstetric surgery.

Generally, this indicator applies to a large region
or country and tells us whether there are problems
in the availability of EmOC services in the general
population. However, it does not tell us where
facilities are needed or why existing EmOC
facilities are not being used. The indicator is not
necessarily a reflection of accessibility of facilities
because it contains no information on their
geographical distribution, referral systems,
transport, cultural, and economic accessibility, or
the uptake of care. Furthermore, this indicator
may not reflect true differences in the availability
to the population in need of EmOC (i.e. pregnant
women) where there are differences in the
proportion of women of reproductive age in the
population and their fertility rates.

Generally, facility-based assessments should cover
all the facilities in a specific area. However, private
facilities may be under-represented compared to
public facilities. Although geographically
representative samples of facilities are possible in
health facility surveys, such as in the Service

Provision Assessment (SPA), these surveys may
not always include all the signal functions listed

previously (MEASURE DHS+, 2000).

If areas fall short of the minimum level mentioned
previously, they may upgrade existing facilities
and/or build new ones. If the minimum level is
met, evaluators should study the geographical
distribution by looking at smaller divisions of the
population. National summary measures may hide
important sub-national disparities; hence,
disaggregation by geographic (urban/rural) and by
administrative (public/private) divisions is
recommended (Bertrand and Tsui, 1995).

The use of this indicator in a wide variety of
countries has brought to attention at least three
difficulties in its application. First, where
geographical terrain is particularly challenging and
transportation is precarious (such as in the
mountains of Nepal and Bhutan), the ratio of
facilities to the population may require adjustment
for local use. Second, the reference period for
assessing whether a signal function or procedure
has been performed is generally three months, but
when patient volume is low, one or more of the
signal functions may not be performed because
an occasion did not present itself, not for lack of
infrastructure or provider skills. Finally, a third
situation concerns normative medical practice that
tails to include one of the procedures, for example,
assisted vaginal delivery. In some countries,
vacuum extraction or a forceps delivery is no longer
taught to medical students or midwives, and only
afew older providers are experienced at performing
these procedures.

In attempting to solve these problems, one may
consider modifying the indicator in several ways.
However, researchers must document
modifications made to the definition and the
calculation of the indicator in order to inform
comparisons of facilities across time and space. If
country-specific criteria were established in the
definition of Basic or Comprehensive EmOC, or
if a particular signal function was omitted from
the definition, these changes should be
documented as well.
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ProPORTION OF HOoSsPITALS AND MATERNITY FACILITIES

INDICATOR

Definition

The proportion of hospitals and maternity
facilities that have been accredited as “Baby
Friendly” according to the ten UNICEF/WHO

criteria related to breastfeeding and newborn care.

Numerator: Number of hospitals and
maternity facilities accredited as “Baby

Friendly.”

Denominator: Total number of hospitals and
maternity facilities that handle deliveries.

To be designated as “Baby Friendly,” the hospital

must:

® Have a written breastfeeding policy that is
routinely communicated to all health care staft;

® Train all health-care staff in the skills necessary
to implement this policy;
® Inform all pregnant women about the benefits

and management of breastfeeding;

® Help mothers initiate breastfeeding within an

hour of birth;

® Show mothers how to breastfeed and how to
maintain lactation, even if they should be
separated from their infants;

® Give newborn infants no food or drink other
than breast milk, unless medically indicated,

® Practice “rooming in” by allowing mothers and
infants to remain together 24 hours a day;

® Encourage breastfeeding on demand;

® Give no artificial teats, pacifiers, dummies, or
soothers to breastfeeding infants; and

® Foster the establishment of breastfeeding
support groups and refer mothers to them on
discharge from the hospital or birthing center.

DESIGNATED AS BABY FRIENDLY

Measurement Tools

UNICEF/WHO/Wellstart Baby Friendly
Hospitals Initiative (BFHI) internal self-

assessment and external evaluation instruments

What It Measures

This indicator provides useful information on the
availability of baby-friendly services in a given
country. The BFHI is a joint UNICEF/WHO/
Wellstart initiative aimed at increasing
breastfeeding rates and encouraging global
standards for maternity services in hospitals and
maternities.

How to Measure It

Data requirements are the number of maternities
meeting BFHI criteria and the total number of
maternities and hospitals. Facilities first conduct
a self-assessment, then independent assessors
appointed by the national BFHI committee or
UNICEF country offices evaluate them according
to the criteria mentioned in the previous column.
These same bodies aggregate information on the
numbers and proportions of facilities acquiring
“Baby Friendly” status for national and global
reporting (WHO, UNICEF, and Wellstart
International, 1999).

Strengths and Limitations

The number of facilities achieving “Baby Friendly”
status may be presented more often than the
proportion because of difficulties in ascertaining
the total number of maternities required for the
denominator. Ascertaining the number of
maternities in the private sector is particularly
difficult, and in many cases, private facilities may
not be represented in national estimates. The
number of facilities achieving “Baby Friendly”
status is of limited use for regional and cross-
country comparisons because it is clearly affected
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by geographic size. For example, by December
2000, 6312 hospitals in China (or 47% of all
eligible facilities) had achieved “Baby Friendly”
status compared to 232 (or 66% of all eligible
facilities) in Kenya.

Second, the listing of facilities that are recorded
as “Baby Friendly” may be out of date because
periodic reaccreditation to maintain standards is
voluntary and depends on the interest and
motivation of each individual facility. The date of
acquiring “Baby Friendly” status and whether
reaccreditation has occurred are not routinely
recorded.
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ProPORTION OF HEALTH WORKERS WHO ARE
CoMPETENT IN NEONATAL RESUSCITATION UPON

INDICATOR

Definition

Proportion of health workers who are competent
in neonatal resuscitation upon completion of
training.

Numerator: Number of health workers who
are competent in neonatal resuscitation upon
completion of training.

Denominator: Total number of health workers
trained.

The definition of “competency” depends on national
training objectives. Usually, “competent” refers to
the fact that the trainee can deliver the service
according to a set standard.

Measurement Tools

Competency test (often in the form of a checklist
administered by the trainers and/or external expert
observer)

What It Measures

This indicator measures competency in neonatal
resuscitation among health workers who have
completed relevant training. It reflects both the
adequacy of the training with respect to these skills
and the ability of trainees to absorb the
information. Resuscitation is needed when a
newborn suffers from birth asphyxia. Birth
asphyxia is defined as the failure to initiate and
sustain breathing at birth. WHO estimates that
approximately one to five percent of all newborns
will require resuscitation at birth which accounts
for up to 6 million babies per year. Of these about
one million will die, and an unaccounted number
will suffer from long-term disabilities (WHO,
1998d).

CoMPLETION OF TRAINING

The incidence of birth asphyxia is higher in
developing countries because of higher prevalence
of risk factors such as poor health of women when
they become pregnant; higher incidence of
pregnancy and delivery; inadequate or non-
existent care during delivery and labor; and high
incidence of pre-term delivery. An international
study found that 80% of babies requiring
resuscitation needed only a bag and mask and room
air (Saugstad, Rootwelt, and Aalen, 1998). More
advance complex technologies are not always
necessary.

How to Measure It

Measurement of this indicator requires that health
workers undergo competency-based training for
neonatal resuscitation. Four main pieces of
information are needed to calculate this indicator:

® Training records

® Written tests (e.g., pre- and post-tests of
knowledge)

® Results of observer checklists, pre and post-
tests of skills

® National or institutional standards for training
and service delivery

Competency should be assessed after training has
been completed using a model. The instrument
used in the evaluation is a standardized checklist
including the relevant skills and steps in newborn
resuscitation. Each step of the skill is scored by
the evaluator to indicate if the skill was done
correctly (2 points), done partly correctly (1 point),
or done incorrectly or not at all (0 points). Table
3.2 summarizes different components of neonatal
resuscitation.
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The competency assessment may require the
health worker to do the following:

(a) Explain while demonstrating the first five
steps of newborn resuscitation;

(b) Explain while demonstrating the two things
that are evaluated in a baby to decide if more
resuscitation is needed;

(c) Explain while demonstrating how to do
resuscitation including infection prevention
steps;

(d) Explain what to do if the chest does not rise
after the baby is given the first breath;

(e) Explain while demonstrating how to keep the
baby warm and stimulated when the baby is
breathing but the color is blue.

This indicator can also be measured through direct
observation of health worker practices at health
facilities with high client volume. The same skills
checklists used during the training can be used to
assess on-the-job performance. A score of at least
80 percent can be used to represent “competency”
for skills and a score of at least 70% to represent
“competency” for knowledge. Low scores, with
no critical steps missing, may reflect inadequacies
in the course and/or in the ability of the
participants to absorb the information.

Strengths and Limitations

The limitation of this indicator is that it would be
difficult to compare the results from this indicator
across countries or even across programs within a
given country. Learning objectives, courses, and
evaluation tools are not typically standardized. At
the field level, there are inconsistencies in terms
of the criteria used to define competency. Some
programs would expect a 100% grade before the
trainee would be judged competent on a battery
of skills, whereas another program might consider
a person competent if only 70% of the tasks are
correctly completed. In some cases, local standards
for neonatal resuscitation may not exist, in which
case international standards can be used.

The strength of this indicator is that competency
in neonatal resuscitation can be assessed every six
months (as resources permit) against WHO or
national standards. When measuring provider
competency at a later date (using direct
observation), the indicator is useful in determining
the retention of skills acquired during training,
and for identifying possible candidates for
retraining.

54

Chapter 3



Table 3.2. Essential newborn care intervention sub-package

> & o °

PACKAGE COMPONENT-NEONATAL RESUSCITATION

Identification of babies to resuscitate:

¢ Not breathing

¢ Blue color of mouth and body, or floppy and white

Standard and staff:

¢ Develop resuscitation standards for different levels at your setting

¢ Use existing national or WHO guidelines as a basis

¢ Provide competency-based training for all staff who will be at the deliveries

¢ Provide supervision and ongoing training, as these skills can be lost

Supplies and equipment:

¢ Dry clean cloth

¢ Bag and mask (ambu bag)

¢ Suction apparatus (a range of options are available in WHO guidelines)

¢ Gloves

Additional equipment:

¢ Shelf to put the baby on

¢ Method to keep the baby warm, such as overhead light bulbs

¢ Oxygen supply

Immediate Actions:

¢ Dry the baby and cover with a clean cloth

¢ Suction the mouth and nose if required (over-suctioning at the back of the throat can
make the baby's condition worse)

¢ Place the baby correctly, with a small roll of cloth under the neck to extend it slightly

¢ Place the mask (attached to the bag) firmly over the baby's mouth and nose and form a
seal

¢ Squeeze the bag to inflate the lungs at a rate of 40 respirations per minute

¢ Watch the baby's chest carefully to see that the chest is rising and falling as you squeeze the

bag

If the baby starts breathing regularly, stop using the ambu bag

If there is no gasping or breathing at all, stop resuscitating after 20 minutes

If there was gasping but no spontaneous breathing, stop resuscitation after 30 minutes

Universal precautions should be observed, including hand washing, disinfecting all
equipment, and use of gloves, if available
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Table 3.2. Essential newborn care intervention sub-package (continued)

Mouth to mouth resuscitation:

If a bag and mask are not available, mouth to mouth resuscitation is effective. The risk for
infection to the resuscitator can be reduced by cleaning blood and mucus from the baby's face
and mouth with a cloth and placing the cloth over the baby's mouth and nose before starting
to ventilate. Seal the mouth and nose with your mouth and blow at a rate of 40 respirations per
minute.

Source: WHO/RHT/SMS/98.1.
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PrOPORTION OF PREGNANT WOMEN ATTENDING

INDICATOR

Definition

Proportion of pregnant women attending
antenatal clinics who are screened for syphilis.

Numerator: Number of pregnant women
attending antenatal clinics who are screened

for syphilis.

Denominator: Total number of pregnant
women attending antenatal clinics.

Measurement Tools

Clinic registries (data on first visit) or individual
prenatal records (individual ANC records/cards
after births or immediately postpartum); health
facility surveys

What It Measures

Syphilis infection is a major cause of maternal
morbidity and perinatal morbidity and mortality
in the developing world. For many African
countries, reported prevalence of syphilis among
pregnant women at sentinel surveillance sites
ranges between 10-15 percent, with over half of
these pregnancies resulting in an adverse outcome,
such as abortion, stillbirth, low birth weight,
premature delivery, or congenital infection
(WHO, 1991b). Because adverse outcomes from
syphilis are preventable, and screening and
treatment in pregnancy are highly cost effective,
many countries have adopted universal syphilis
screening for pregnant women as a national policy

(Gloyd et al., 2001).

This indicator measures the extent to which ANC
clients are screened for syphilis. Since all women
attending for ANC should be screened for syphilis
at least once during pregnancy, this measure can
also potentially serve as a proxy measure of the

quality of antenatal care services (UNFPA, 1998a).

ANTENATAL CLiNICS WHO ARE SCREENED FOR SYPHILIS

Furthermore, when an explicit standard exists that
all women should be tested at least once during
pregnancy, the indicator may also be used as a
benchmark to audit provider (or system)
performance against compliance with local
screening policy.

How to Measure It

Researchers may routinely collect data to calculate
this indicator if antenatal clinic registries record
completed syphilis screening. Most often,
however, the information is collected in the context
of special surveys that review the antenatal clinic
cards of women who have had a recent birth.
Researchers may conduct these surveys in facilities
or in the community, if women keep their antenatal
cards. Health facility exit interviews and provider
observations (MEASURE DHS+, 2001; WHO,
1998a) may provide a baseline measure for
evaluation purposes, but are limited because they
assess women who have not yet completed
antenatal care and who theoretically could still be

tested (MEASURE DHS+,2001; WHO, 1998a).

Strengths and Limitations

This indicator is a facility-based measure and does
not represent the general population, particularly
when ANC coverage is low. In addition, where
the indicator is obtained by record review, the
validity of the findings depends on the quality and
completeness of the data. Incomplete data
recording may further indicate low service quality.

Adequate syphilis screening does not equate with
adequate syphilis treatment because studies show
that despite effective screening, inadequate
treatment may be an important cause of
preventable perinatal death. In high prevalence
areas, even when syphilis testing is theoretically

universal, most women were not tested (Gloyd et
al., 2001).
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ProPORTION OF BABIES WHO RECEIVE EYE

INDICATOR

Definition

Proportion of babies who receive eye prophylaxis
care within one hour of birth in a specified period.

Numerator: Number of babies who receive eye
prophylaxis care within one hour of birth in a
specified period.

Denominator: Total number of live births in
the same period.

“Eye prophylaxis” involves cleaning the eyes after
birth and applying either silver nitrate drops (1%),
tetracycline ointment (1%), or erythromycin
ointment (0.5%) within the first hour of birth
(WHO, 1996a; Lawn et al., 2001). The type of
medication used depends on the local
epidemiological situation.

Measurement Tools

Health facility survey (direct observation of
deliveries)

What It Measures

This indicator measures the prevention and
management of opthalmia neonatorum, defined
as any conjunctivitis with discharge occurring
during the first two weeks of life. In many
countries where the prevalence of STTs is high and
where eye prophylaxis is not widely practiced,
ophthalmia in newborns is a common cause of
blindness. Gonococcus and chlamydia trachomitis
are two leading causes of ophthalmia neonatorum.
If treatment is delayed or inappropriate, the
infection may progress into systemic disease or
result in permanent eye damage (WHO, 19963;
Lawn et al., 2001).

Gonococcal ophthalmitis can be prevented by
cleaning the eyes immediately after birth and
applying silver nitrate solution (1%), tetracycline

PropPHYLAXIS CARE WiITHIN ONE HOUR OF BIRTH

ointment (1%), or erythromycin ointment (0.5%)
within the first hour of birth. Eye prophylaxis is
one of the key elements in the Essential Newborn
Care Package (WHO, 1996a) and is a highly cost-
effective intervention, costing US $1.40 per case
averted when the rate of gonococcal infection is
greater than 10% (WHO, 1991). When eye
prophylaxis fails, it is most often because it was
administered too late (after the first hour) or the
eyes were flushed after administration of silver
nitrate to prevent chemical conjunctivitis, or giving
drops that were too concentrated after evaporation.

How to Measure It

This indicator is measured at the facility level in a
defined geographic area and period. Data
requirements are: (1) the number of infants who
receive eye prophylaxis within one hour of birth
in a specified period; and (2) the total number of
live births in the same period. Valid data can only
be obtained by direct observation of attendance at
birth at health facilities with high client volume.

Where data on the numbers of live births for the
denominator are unavailable, evaluators can
estimate the total live births from the total
population and crude birth rate in a specified area
as follows:

Total expected births = population x crude birth rate

In settings where the crude birth rate is unknown,
WHO recommends using 3.5% of the total
population as an estimate of the number of
pregnant women (i.e., number of live births or
pregnant women = total population x 0.035

[WHO, 1999a, 1999b]).

Strengths and Limitations

This indicator is difficult to measure and is most
appropriate in settings where facility births are
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common. Reliable estimates for individual
facilities can only be obtained if there are large
numbers of deliveries. In developing countries,
facility data are not recommended for estimating
the proportion of babies who receive eye
prophylaxis care in the general population because
a large proportion of births occur at home; hence,
facility-based data may be subject to selection bias.
Surveys are not a recommended approach for
measuring this indicator as they are subject to recall
bias, which is likely to increase with the length of
recall period.
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PERCENTAGE OF HIV-PosiTivE PREGNANT WOMEN RECEIVING
A CoMPLETE CouRsE OoF ARV PropPHYLAXIS TO REDUCE
MTCT 1N AcCORDANCE WITH A NATIONALLY APPROVED

INDICATOR

UNGASS Core Outcome Indicator

Definition

The percentage of HIV-positive pregnant women
receiving a complete course of ARV prophylaxis
to reduce MTCT in accordance with a nationally

approved treatment protocol (or WHO/UNAIDS
standards) in the preceding 12 months.

Numerator: Number of HIV-positive pregnant
women receiving a complete course of ARV
prophylaxis to reduce MTCT in accordance
with a nationally approved treatment protocol

(or WHO/UNAIDS standards) in the
preceding 12 montbhs.

Denominator: The estimated number of HIV-
infected pregnant women giving birth in the
preceding 12 months.

The definition of a “complete course of ARV
prophylaxis” will depend on the country’s policy
on ARV prophylaxis to reduce the risk of MTCT

and may or may not include a dose for newborns.

Details of the definition used should be provided.

Measurement Tools

Facility-based national MIS; program monitoring;
HIV sentinel surveillance-based records; National
Statistical Office estimates

A tool for the measurement of this indicator is
provided in Monitoring the Declaration of
Commitment on HIV/AIDS: Guidelines on

Construction of Core Indicators.

What It Measures
This is an UNGASS national program and

behavior indicator. It assesses progress in

TREATMENT PrROTOCOL (OR WHO/UNAIDS
STANDARDS) IN THE PRECEDING 12 MONTHS

preventing mother-to-child HIV transmission

through the provision of ARV prophylaxis.

How to Measure It

The number of HIV-infected pregnant women
who have been provided with ARV prophylaxis
during the preceding 12 months in order to reduce
the risk of MTCT is obtained from program
monitoring records. Only those women who
completed the full course should be included in
the numerator. The denominator represents the
estimated number of women in need of ARV, that
is, the number of HIV-infected women to whom
ARV prophylaxis to reduce the risk of MTCT
could potentially have been given. The
denominator is estimated by multiplying the total
number of women who gave birth in the preceding
12 months (central statistics office estimates of
births) by the most recent national estimate of
HIV prevalence in pregnant women (HIV sentinel
surveillance antenatal clinic estimates).

Whether women who receive ARV prophylaxis
from the private sector and NGO clinics should
be included in the calculation of the indicator is
left to the discretion of the country concerned.
This decision should be based on a frank appraisal
of how often ARV for pregnant HIV-infected
women is provided outside the government sector,
and should be noted and applied consistently in
calculating both the numerator and denominator.
Private sector and NGO clinics that provide
prescriptions for ARV's but assume that the drugs
will be acquired elsewhere by the individuals are
not included in this indicator, even though such
clinics may be the major providers of services for
the reduction of MTCT. The key feature is the

actual provision of the drugs.

This indicator should be measured every two to
three years.
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Strengths and Limitations
This indicator has the following weaknesses:

(1) ANC data are often incomplete and may not
reflect the true situation.

(2) There may be selection bias because only those
women are included who self-select to access
services.

(3) Every country has its own definition of a full
course of ARV treatment.

(4) The indicator does not assess treatment
compliance, and, as currently defined,
measures need. It does not assess what
percentage of women accessing ANC services
where PMTCT services are available actually
avail themselves of the intervention.

(5) As the number of women provided with
HAART increases over time, the need for
specific ARV distribution to prevent vertical
transmission may lessen. It will be necessary
to develop specific indicators in order to
capture information on this matter.
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PERCENT OF PREGNANT WOMEN WHO RECEIVED AT

INDICATOR

Definition

Percent of pregnant women who received at least
two antenatal care (ANC) visits.

Numerator: Number of pregnant women who
received at least two ANC visits during a
specified period.

Denominator: Total number of live births in
the same period.

Measurement Tools

Clinic registries or individual prenatal records
(individual ANC records/cards after births);
population-based survey (DHS, KPC, MICS);

health facility exit interviews

What It Measures

The main purpose of this indicator is to provide
information about women’s use of antenatal care
services. Some studies have found that women’s
use of ANC is strongly associated with perinatal
survival (McDonagh, 1996) more than it is
associated with better maternal health outcomes.
ANC coverage plays an important role, therefore,
in the monitoring and evaluation of programs
addressing newborn survival (Graham and Filippi,

1994).

How to Measure It

When calculating this indicator from a
population-based survey, the numerator is the
number of women who had a live birth in a
specified period and who reported receiving at least
two ANC visits during the pregnancy. The
denominator is the total number of live births in
the same period. The number of live births in the
specified period can be a proxy for the total number
of women who needed antenatal care (ANC) in

the same period. Ideally, all births should be taken

LeEAST Two ANTENATAL CARE VisITS

into account when estimating this indicator. The
usual practice is to consider only live births because
of the difficulty in obtaining information about
non-live births (Graham and Filippi, 1994).
When survey data are used to measure this
indicator, the denominator can be the total number
of women who gave birth during the same period.

Where data on the number of live births are
unavailable, evaluators can calculate total estimated
live births using census data for the total
population and crude birth rate in a specified area.

Total expected births = population x crude
birth rate

In settings where the crude birth rate is unknown,

recommends using 3.5% o e tota
WHO d g 3.5% of the total
population as an estimate of the number of
pregnant women (i.e., number of live births or
pregnant women = total population x 0.035

[WHO, 1999a, 1999b]).

Strengths and Limitations

This indicator is responsive to change in the short
term. Annual monitoring is feasible when the data
are derived from routine data sources. While this
indicator provides a crude measure of antenatal
care utilization and takes into consideration the
number of ANC visits (Rooney, 1992), it does not
capture the timing of the visits, the reasons for
seeking care, the skill of the provider, or the quality

of care received.

For international comparisons, a reference period
of three to five years is probably sufficient.
Evaluators should avoid frequent surveys, because
sampling error makes it difficult to assess whether
small changes are real or due to chance variation.
For comparison purpose, one must know whether
the denominator used reflects all births (live births
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as well as non-live births), the most recent birth,
or all women. Overestimation of coverage occurs
from the use of live births only in the denominator.
Furthermore, observed differences in coverage may
be due not to true changes in coverage of all
pregnancies, but to differences in stillbirth and
abortion rates.

While a birth-based analysis represents all births
in the reference period, it over-represents women
who have more than one birth. Women with more
than one birth are also more likely to have other
risk factors, such as high parity and lower rates of
health services use. Therefore, the indicator is
likely to be lower using a birth-based estimate than
a women-based estimate, and this difference will
be greater the longer the reference period used.
One can obtain a women-based estimate by
restricting the calculations to the most recent birth
(Graham and Filippi, 1994). Because programs
tend to target mothers rather than births, using a
women-based denominator may be conceptually
more appealing to program managers. However,
an analysis based on all live and non-live births
occurring in a specified period is essential for
determining the impact of the number of ANC
VISits on pregnancy outcomes.

When the indicator is calculated from routine
service statistics, the numerator may include
women who are not counted in the denominator
(i.e., those who attended two or more ANC visits
but whose pregnancy did not result in a live birth).
Routine service-based data may also suffer from
incomplete records. Information from civil
registration systems and population censuses can
be used to estimate the denominators, but
potential problems could arise if reporting is
incomplete. Health facility exit interviews may
provide a baseline measure for evaluation purposes
but are limited because they assess women who
have not completed antenatal care and who could
theoretically still received two or more ANC visits.
The content and quality of ANC visits, however,

could be explored in exit interviews.
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PERCENTAGE OF PREGNANT WOMEN WITH AT LEAST

INDICATOR

Definition

Proportion of pregnant women receiving at least
two doses of tetanus-toxoid (T'T) vaccine during
their last pregnancy.

Numerator: Total of TT2+TT3+TT4+TT5.
Denominator: Total number of live births.

Where TT2, TT3, TT4,and TTS5 refer to the 2™,
31 4% and 5% dose of tetanus-toxoid vaccine
administered (WHO, 1999a; WHO, 1999c¢),

respectively.

Measurement Tools

Service statistics; population-based surveys

What It Measures

Neonatal tetanus is a major global public health
problem. Despite increasing coverage of women
of childbearing age with at least two doses of
tetanus toxoid in many countries, it is estimated
that 180,000 cases of neonatal tetanus occurred
in 2002, often with a high case-fatality rate
(WHO, 2005). The protection of the newborn
against neonatal tetanus is determined by the
immunization status of the mother. In order to
protect neonates, previously unimmunized women
should receive two doses of T'T or tetanus-
diphtheria (Td) toxoid vaccine during their first
pregnancy and one dose of T'T or T'd during each
subsequent pregnancy up to a maximum of five
doses (Table 3.3). This measure is additional to
the use of clean practices during delivery and the
care of the infant’s umbilical cord. Protective
antibody levels are attained in 80%—90% of
individuals after the second dose and in 95%—98%
of women after the third dose. A three-dose course
of T'T or T'd provides protection against maternal
and neonatal tetanus for at least five years. Fifth

Two Doses oF TETANUS ToxoipD VACCINE

doses of T'T or T'd given later prolong the duration
of immunity throughout the childbearing years
and possibly longer.

How to Measure It
From service statistics:

The data requirements are the total number of
doses of T2 +TT3 +TT4 +TTS5 given to pregnant
women in a reference period (usually a year) and
the number of live births in the same reference
period.

From population-based surveys:

The numerator is the number of women giving
birth during a reference period (e.g. five years) who
report receiving at least two doses of tetanus-
toxoid during their last pregnancy, and the
denominator is the number of live births in the
same reference period.

The number of live births serves as a proxy for the
number of pregnant women. Where data on the
numbers of the live births are unavailable,
evaluators can estimate the total number of live
births using census data for the total population
and crude birth rates in a specified area as follows:

Total expected births = population x crude birth rate

In settings where the crude birth rate is unknown,
WHO recommends using 3.5% of the total
population as an estimate of the number of
pregnant women (i.e., number of live births or
pregnant women = total population x 0.035

[WHO 19992, 1999b]).

Strengths and Limitations

Many national HIS routinely collect this indicator
to provide TT2+ coverage estimates for women
attending facilities for ANC or during campaigns.
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Most population-based surveys also collect data
on self-reported or card-documented T'T coverage.
Variations in the methods used to measure T'T2+
coverage, as well as in the definition of the
numerator and the denominator, give rise to
differences in the magnitude and reliability of the
estimates obtained. For example, service statistics
record the total number of doses of a vaccine in
the previous 12 months, whereas survey data tend
to record the total number of women who report
receiving at least two vaccinations during the last
pregnancy in a reference period that may be up to
five years or who can show an antenatal or similar

card with TT doses recorded.

Service statistics have the disadvantage that they
may be incomplete or inaccurate (WHO, 1999a).
They are also subject to a selection bias and are
not representative of the general population,
particularly when ANC coverage is low. However,
they provide the only way of monitoring coverage
on a frequent basis and may be more reliable than
self-reported data. Surveys provide the only means
to obtaining population-based coverage, but
because many surveys rely on self-reporting, they
are subject to recall bias that is likely to increase
with the length of the recall period.

Table 3.3. WHO recommended tetanus toxoid immunization schedule for women of childbearing
age and pregnant women without previous exposure to T'T, Td, or DTP

Dose of T'T, Td, Duration of
or DTP Given Level of protection | Protection
TT1 At first contact or as early as None None
possible in pregnancy
TT 2 At least four weeks after TT 1 80% 1-3 years
TT 3 At least 6 months after TT 2 or 95% At least 5 years
during subsequent pregnancy
TT 4 At least one year after T'T 3 or 99% At least 10 years
during subsequent pregnancy
TT5 At least one year after T'T4 or 99% For all child-
during subsequent pregnancy bearing years and
possibly longer

Td — Tetanus-Diphtheria toxoid vaccine
DTP - Diphtheria, Tetanus, Pertussis vaccine
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ProrPoORTION OF PREGNANT WOMEN RECEIVING INTERMITTENT
PREVENTIVE TREATMENT OR MALARIA PROPHYLAXIS,
INDICATOR . Accorpma To NATIONAL PoLicy

Definition

Proportion of pregnant women receiving
intermittent preventive treatment or malaria
prophylaxis, according to national policy.

Numerator: Number of pregnant women
recelving intermittent preventive treatment or
malaria prophylaxis, according to national

policy.

Denominator: Total number of pregnant
women surveyed.

Malaria medication (prophylaxis or intermittent
preventive treatment [IPT]) will vary according
to local susceptibility and national policy. Most
country policies in endemic areas require that all
pregnant women receive two doses of the
recommended antimalarial drug (sulfadoxine-
pyrimethamine [SP]) at the first regularly
scheduled ANC visit after quickening (first noted
movement of the fetus) and during each regularly
scheduled visit thereafter (WHO, 2002, 2005).
However, even a single dose of SP is beneficial.
SP is generally more effective than chloroquine
because of the increasing prevalence of chloroquine
resistance and the need for less frequent dosing
when compared with chloroquine. WHO
presently recommends an optimal schedule of four
ANC visits, with three visits after quickening.
The delivery of IPT with each scheduled visit will
likely assure that a high proportion of women
receive at least two doses of SP.

Measurement Tools

Facility records of antenatal patients; health facility
surveys; population-based surveys; health
information systems (HIS)

What It Measures

This indicator measures coverage of IPT among
pregnant women. This is one of the core indicators
for monitoring progress of Roll Back Malaria
(RBM). Malaria is a major health risk for women
and newborn in areas where Plasmodium falciparum
malaria is endemic. In stable areas of malaria
transmission, malaria infection causes anemia in
the mother. The presence of malaria parasites in
the placenta also damages placental integrity and
interferes with the ability of the placenta to
transport nutrients and oxygen to the fetus, thereby
causing intrauterine growth retardation, a primary
cause of low birth weight.

Pregnant women residing in low or unstable
malaria transmission areas have a two to three-
fold higher risk of developing severe disease as a
result of malaria infection. In such areas, malaria
can cause maternal death directly from infection
or indirectly by causing severe anemia. In addition,
a range of adverse pregnancy outcomes, including
spontaneous abortion, still births, and congenital
malaria, can result from malaria, causing increased
risk of infant mortality among all babies born to
mothers living in areas of unstable malaria
transmission (WHO, 2002). IPT with SP during
antenatal care significantly reduces the prevalence
of maternal anemia and placental parasitemia and
the incidence of low birth weight (Steketee et al.,
2001).

How to Measure It

When data are collected by reviewing facility
records, or through direct observation of ANC
consultations or client exit interviews, the
numerator is the number of pregnant women given
or prescribed malaria medication in a given period.
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Where data on the total number of pregnant
women are absent, WHO recommends using 3.5%
of the total population as an estimate of the
number of pregnant women (i.e., number of
pregnant women = total population x 0.035

[WHO, 1999a, 1999b]).

When the indicator is calculated from population-
based surveys, the numerator is defined as the
number of women who were given or who
purchased malaria medication during their most
recent pregnancy, and the denominator as the
number of women who had a recent live birth.
The time-periods for the most recent pregnancy/
live birth should be specified for both the
numerator and denominator. In most surveys, this
period is normally restricted to three to five years
before the survey.

In the year 2000, the African Summit on Roll Back
Malaria adopted the Abuja Declaration, which
established a goal that, by 2005, at least 60% of
pregnant women at risk of malaria, especially those
in their first pregnancies, should receive IPT. The
key goal of the RBM partnership is to halve
malaria-associated mortality by 2010 and again
by 2015. Target 8 of the MDGs is to have halted
by 2015 and begun to reverse the incidence of
malaria and other major diseases. Programs/
countries should be evaluated against these

benchmarks (WHO and UNICEF, 2005).

Strengths and Limitations

Some large household surveys, such as the DHS,
routinely collect data for this indicator. In addition
some health facility surveys that conduct record
reviews, direct observation of ANC consultations,
or exit interviews with ANC clients yield this
information for client populations. The questions
asked in most population-based surveys assume
that women are able to report on malaria treatment
reliably, but few validation studies have tested this
assumption. Population-based studies also rely on
self-reported data, which are subject to recall bias
that is likely to increase with the length of the
recall period.

One major limitation of this indicator is that
current data collection approaches lack
information on the completeness of the drug
regimen taken during pregnancy. In addition to
determining the type of malaria medication taken,
information on the frequency and timing of drug
administration is required to determine whether
pregnant women are adequately protected against
malaria. Information on the frequency and timing
of drugs administered could theoretically be
obtained if clinics maintain records on the
numbers of patients attending and on the number
of women given a first and second course of IPT
or the number of packets of medicine disbursed.

Facility records measure the proportion of women
given or prescribed malaria medication but do not
reflect the proportion of women who took the
medication. Compliance with the treatment will
rarely be 100% and will vary depending on many
different local factors. Where malaria is sporadic
or seasonal, programs focus on screening women
that present with symptoms and on treating those
who are infected. Alternative indicators in this
case include:

® Number of pregnant women presenting with
malarial symptoms; and

® Percent of pregnant women treated for malaria
according to locally established protocols.
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ProPoORTION OF PREGNANT WoMEN WHO Know Two

INDICATOR

Definition

Proportion of pregnant women who know two or
more newborn danger signs.

Numerator: Number of pregnant women who
know two or more newborn danger signs.

Denominator: Total number of pregnant
women surveyed.

“Know” refers to the ability to spontaneously name
the warning/danger signs of newborn complications.

Proposed “danger signs” include:

® Breathing difficulty, irregular or fast
(> 60 breaths per minute)

® Feeding poorly (less than half of usual

consumption)
® Jaundice, pallor, bleeding
® Convulsion, spasm, jitters

® Fever temperature greater than 38°C or low
temperature less than 36°C

® Vomiting green, no stool in 24 hours of life,
swollen abdomen

(Lawn, McCarthy, and Ross, 2001)

Measurement Tools

Health facility survey (exit interviews);
population-based survey

What It Measures

The purpose of this indicator is to assess mothers’
knowledge and awareness of newborn danger signs
and when to seek health care. Because most babies
are born at home or are discharged from the
hospital in the first 24 hours, increasing awareness

OR MoORE NEwBORN DANGER SIGNS

of the danger signs of newborn complications is
of critical importance for improving newborn
survival. In many developing countries, more
babies die in the first week of life than any other
time in childhood, and those who become 1ill
shortly after birth may deteriorate and die rapidly.
The warning signs of newborn illness may not be
recognized, because they are often much less
pronounced that those in an older child or adult.
Nevertheless, mothers and families need to know
about danger signs of newborn illness, where to
go for treatment, and the reason for responding
quickly to these danger signs.

How to Measure It

This indicator is derived from correct answers
given spontaneously to knowledge questions asked
during a health facility exit interview or a
population-based survey. The signs and symptoms
caretakers in different settings can consistently
recognize should be given careful thought in each
cultural context.

All pregnant women who were surveyed are
included in the denominator, regardless of whether
they know newborn warning/danger signs.
Because the indicator is defined to reflect
knowledge of a precise number of danger signs of
newborns, individuals reporting fewer than two
danger signs are not counted in the numerator.

When calculating this indicator from a
population-based survey, the indicator is defined
as the proportion of mothers who know two or
more newborn danger signs and may be restricted
to women who have had a recent live birth (for
example, the proportion of mothers with a child
under one year who know two or more newborn
danger signs). The denominator is the total
number of mothers surveyed. The time-period
for the most recent live birth should be specified
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for both the numerator and denominator. In most
surveys, this period is normally restricted to three
to five years before the survey. If the sample size
is sufficiently large, the indicator may be restricted
to women who gave birth in the year preceding
the survey.

Strengths and Limitations

This indicator is simple to measure at the
population level. Disaggregation of the indicator
by knowledge of individual danger signs, residence,
or age group may provide useful information about
gaps in knowledge.

A major limitation of this indicator is that little
consensus exists on which signs and symptoms the
public can use to improve the early diagnosis of
serious illness at home. Algorithms shown to be
sensitive and specific in clinical settings are too
complex for use in the general population. Simpler
measures are less specific and could lead to larger
numbers of newborns receiving unnecessary
treatment. However, having some healthy babies
over-treated is preferable to having some sick
babies under-treated and dying as a result.

Programs aimed at raising community awareness
of neonatal illness should carry out formative
research to determine what signs of illnesses are
already recognized in the community and how to
adapt general recommendations to a specific
setting. More research is required to reach
consensus on which signs and symptoms
caretakers in different settings can consistently
recognize.
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PROPORTION OF DELIVERIES OCCURRING IN A HEALTH

INDICATOR . FaciLity

Definition

Proportion of deliveries occurring in a health
facility.

Numerator: Number of deliveries occurring

in a health facility in a specified period.

Denominator: Total number of live births in
the same period.

Measurement Tools

Routine health service data; population-based

survey (DHS, KPC, MICS)

What It Measures

The main purpose of this indicator is to provide
information about coverage of institutional
deliveries. Institutional delivery, especially at the
time of obstetrical emergency, and skilled
attendant at birth are associated with reduced
maternal mortality (Koblinsky et al., 1999).
Institutional deliveries have also been found to
have strong beneficial effects on infant survival

probabilities (Panis, 1994).

How to Measure It

When calculating this indicator from routine
service statistics, the numerator is the number of
pregnant women delivering at a facility in a
specified period and the denominator is the
estimated total number of births in the same
period. The estimated number of births is a proxy
for the numbers of women who need delivery care
for a specific geographic area. Evaluators should
count all births but usually only use live births in
calculating this indicator because of the difficulty
in obtaining information about non-live births

(Graham and Fillippi, 1994)

Where data on the number of live births are
unavailable, evaluators can calculate total estimated
live births using census data for the total
population and crude birth rate in a specified area.

Total expected births = population x crude birth rate

In settings where the crude birth rate is unknown,
WHO recommends using 3.5% of the total
population as an estimate of the number of
pregnant women (i.e., number of live births or
pregnant women = total population x 0.035

[WHO, 1999a, 1999b]).

When data are derived from a population-based
survey, the indicator is defined as the proportion
of live births delivered in a health facility in a
specified period and is based on mothers’ reports
of the place of delivery.

Strengths and Limitations

Measurement of this indicator from a population-
based survey is straightforward. Annual
monitoring is only possible if data come from
routine sources. For international comparisons, a
reference period of three to five years is probably
sufficient. Frequent surveys are generally
undesirable because the survey periods may
overlap, and sampling error may make it difficult
to assess whether small changes are real or due to
chance variation.

If the indicator uses a birth-based analysis, that is
counting all births in the survey period, it will over-
represent women with multiple births in the survey
period. Women with more than one birth are also
more likely to have other risk factors, such as high
parity and lower rates of health services use.
Therefore, institutional delivery coverage may be
under-estimated although the degree of
underestimation is likely to be small.
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When the indicator is calculated from routine
service statistics, the numerator may include
women not included in the denominator (i.e.,
those who attended two or more ANC visits but
whose pregnancy did not result in a live birth).
Routine service-based data may also suffer from
incomplete records. Information from civil
registration systems and population censuses can
be used to estimate the denominators, but
potential problems could arise if reporting is
incomplete. Since the denominator for this
calculation includes only women with live births
and excludes women with fetal deaths and still-
births, the only valid association will be neonatal
mortality and not with perinatal mortality. It is
to be noted that this indicator only measures
institutional delivery coverage and does not
provide any indication about the quality of care.
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PROPORTION OF DELIVERIES WITH A SKILLED ATTENDANT

INDICATOR . AT BIRTH

Definition

Proportion of deliveries with a skilled attendant
at birth.

Numerator: Number of deliveries with a skilled
attendant at birth during a specified period.

Denominator: Total number of live births
during the same period.

Skilled attendants are individuals with “midwifery
skills (i.e., doctors, midwives, nurses) who have
been trained to proficiency in the skills necessary
to manage normal deliveries, diagnose, and
manage or refer complicated cases” (WHO, 1999).
Trained traditional birth attendants are not
included in the definition of skilled attendant.

Measurement Tools

Routine health services data; population-based
survey

What It Measures

This indicator measures the extent of women’s use
of delivery care services. Many argue that
increasing the proportion of deliveries with a
skilled attendant is the single most critical
intervention for reducing maternal mortality and
increasing newborn survival (WHO, 1999b).

How to Measure It

The data requirements are: (1) the number of
births attended by skilled health personnel in a
defined time period; and (2) the number of live
births in the same geographic area and reference

period.

The number of live births is a proxy for the
numbers of women who need delivery care.

Ideally, all births should be counted when

calculating this indicator. However, due to the
difficulty in obtaining information about non-live
births, the usual practice is to only use live births

(Graham and Fillippi, 1994).

Where data on the number of live births are
unavailable, rough approximations can be made
using census data for the total population and
crude birth rates in a specified area as follows:

Total expected births = population x crude birth rate

In settings where the crude birth rate is unknown,

recommends using 3.5% o e tota
WHO d g 3.5% of the total
population as an estimate of the number of
pregnant women (i.e., number of live births or
pregnant women = total population x 0.035

[WHO 1999a, 1999b]).

When data are derived from a population-based
survey, the indicator is defined as the proportion
of births attended by trained medical personnel
in a specified period. This is because survey
respondents cannot assess skills.

Strengths and Limitations

Annual monitoring is feasible when data are
derived from routine data sources. For
international comparisons, periods of three to five
years are probably sufficient. Frequent surveys are
generally undesirable because the survey periods
may overlap, and sampling error makes it difficult
to assess whether small changes are real or due to
chance.

Differences in what definitions are used and in
how skilled attendants are reported may lead to
discrepancies between countries. Most surveys
such as the DHS rely on women’s self-report, but
how women interpret the question on “who
assisted with delivery?” and whether they
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accurately identify the health staff attending the
delivery is unknown. Even if rates of skilled
attendant deliveries are similar across countries,
major differences are likely to exist in how
providers are trained, in what providers are allowed
to practice and do practice, and in what resources,
equipment and supplies are at their disposal.

As this indicator uses a birth-based analysis, the
sample will over-represent women with multiple
births in the survey period. Women with more
than one birth are also more likely to have risk
factors, such as high parity and lower rates of
health services use. Delivery coverage may
therefore be underestimated, although this
underestimate is likely to be small. Furthermore,
the strong correlation between skilled attendant
and institutional delivery makes assessing the
impact of skilled attendant alone difficult to
determine.

Evaluators can disaggregate skilled attendant at
delivery by place of delivery to further document
the degree of care received at the time of delivery.
This measure of care or “skilled attendance” will
vary by setting and attendant. A skilled attendant
conducting a delivery in hospital, for example
provides a higher level of “skilled attendance” than
does a skilled attendant conducting a delivery at
home.
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INDICATOR . MATErRNAL MortAaLITY Ratio (MMR)

Definition

The number of maternal deaths per 100,000 live
births.

Numerator: All maternal deaths occurring
within a reference period (usually one year).

Denominator: Total number of live births
occurring within the reference period.

A “maternal death” (as cited in International
Classification of Disease [ICD]-10 [WHO,
1992]) is the death of a woman while pregnant or
within 42 days of termination of pregnancy,
irrespective of the duration and the site of the
pregnancy. Death can stem from any cause related
to or aggravated by the pregnancy or its
management, but not from accidental or incidental
causes. Maternal deaths fall into two groups, direct
and indirect, as follows:

“Direct obstetric deaths” result from obstetric
complications of the pregnant state
(pregnancy, labor, and puerperium), from
interventions, omissions, incorrect treatment,
or from a chain of events resulting from any
of the above.

‘Indirect obstetric deaths” result from previous
existing disease or disease that developed
during pregnancy and which was not due to
direct obstetric causes, but was aggravated by
physiologic effects of pregnancy.

Measurement Tools

Vital registration; service statistics; population-
based surveys; surveillance

What It Measures

Maternal mortality is widely acknowledged as a
general indicator of the overall health of a

population, the status of women in society, and
the functioning of the health system. High
maternal mortality ratios are thus markers of
problems of health status, gender inequalities, and
health service delivery in a country. The maternal
mortality ratio measures obstetric risk (i.e., the risk
of dying once a women is pregnant), but omits
the risk of being pregnant (i.e., fertility in a
population, the effect of which is reflected in the
lifetime risk) (Graham and Airey, 1987). It is
useful for advocacy purposes, but lacks information
on the causes of high maternal morality or the
interventions required to reduce maternal deaths.

How to Measure It

Population-based surveys are the primary source
of information for calculating the maternal
mortality ratio in many developing countries.

These types of surveys include the following:

® Reproductive Age Mortality Surveys
(RAMOS) seek to identify all female
deaths in a reproductive period, using a
combination of approaches, such as cross-
sectional household surveys, continuous
population surveillance, hospital and health

center records, and key informants (WHO,
1987).

® Direct estimation, which relies on asking
questions about maternal deaths in a
household during a recent interval of time, say
one to two years. These questions can be asked
in the context of a household survey or a census
of all households, although as yet experience
with the latter is fairly limited (Campbell,
1999).

® The sisterhood method goes some way to
overcoming large sample size requirements by
interviewing adult respondents about the
survival of all their sisters. The indirect
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method (Graham, Brass, and Snow, 1989)
involves fewer questions to respondents but
provides a pooled estimate that relates
statistically to a point around 10-12 years prior
to the survey. The direct method (Stanton,
Abderrahim, and Hill, 2000) provides a more
current estimate at about three to four years
prior to the survey, but requires more questions
and is more costly and time consuming.

The data sources and collection methods described
above have very different strengths and weaknesses
and yield estimates of varying reliability. For this
reason, surveys to estimate maternal mortality
should occur no more frequently than every five
to ten years. When interpreting maternal
mortality ratios, researchers must take into account
the confidence intervals. Because of the
imprecision in these estimates, modeling methods
have also been developed (WHO, UNICEFE, and
UNFPA, 2001; AbouZahr and Wardlaw, 2001;
UNEFPA, 1998). This indicator is directly relevant
to Goal 5 of the MDGs, which is to improve
maternal health. Target 6 set by the MDGs is to
reduce the maternal mortality ratio by three-
quarters between 1990 and 2015.

Strengths and Limitations

Maternal deaths are difficult to investigate because
of their comparative rarity on a population basis,
as well other context-specific factors, such as
reluctance to report abortion-related deaths,
problem of memory recall, or lack of medical
attribution (Campbell and Graham, 1991). Thus,
no single source or data collection method is
adequate for investigating all aspects of maternal
mortality in all settings.

Few developing countries have vital registration
systems that are sufficiently complete to provide
reliable population estimates (AbouZahr, 1998).
The main drawback of health services data in
developing countries relates to the selectivity bias.
Estimating the denominators for health-services-
based maternal mortality rates may be challenging.

Without detailed knowledge of the catchment
population, it is hard to gauge whether the
maternal mortality ratio underestimates or
overestimates the level for the general population.
Other problems related to using health facility
statistics include inaccuracies in routine registers
and misclassification of deaths occurring outside
maternity wards. Population-based surveys can
provide up-to-date estimates but are time-
consuming and costly because they require large
sample sizes to obtain single-point estimates with
sufficiently narrow confidence intervals to enable
monitoring of trends. For further discussion of
the limitations of various data sources in both the
developing and developed world, see AbouZahr
(1999); Berg, Danel, and Mora (1996); and
Campbell and Graham (1990).

Due to the limitations inherent in most
measurement methods, maternal mortality ratios
are only a broad indication of the level of maternal
mortality, rather than a precise measure. The use
of confidence intervals around the estimates helps
raise awareness that a point estimate is usually too
imprecise to be used to monitor trends (Abou Zahr
and Wardlaw, 2001). In addition, distinguishing
between real and artificial changes in the maternal
mortality ratio is complicated because observed
differences do not necessarily indicate improved
maternal health status (Graham, Fillipi, and
Ronsman, 1996). Other important issues to
consider include:

® Non-sampling errors such as changes in the
accuracy of reporting or of classification over

time or between districts or populations
(Stanton, Abserrahim, and Hill 2000);

® Changes in the definition of a maternal death
between ICD-9 and ICD-10 (WHO, 1992,
1997). Presentation of the maternal mortality
ratio should thus clearly state which version
is used. In the case of ICD-10, one must
specify which of the three categories (direct
and indirect maternal deaths up to 42 days
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postpartum, late maternal deaths, pregnancy-
related deaths)* are included in the numerator;

® Aggregate levels may hide wide differentials
between population subgroups;

® Apparent differences in the maternal mortality
ratio between rural and urban areas may simply
reflect differences in the pattern (not level) of
tertility, with more rural women who are grand
multiparous and for whom the risk of death
will likely be higher. Other possible
confounders include general health status,
such as levels of anemia or malaria, and
socioeconomic factors.

* Late maternal deaths: direct or indirect obstetric causes
more than 42 days but less than one year after termination of
pregnancy. Pregnancy-related deaths: deaths while pregnant
or within 42 days of the termination of pregnancy,
irrespective of the cause.

Newborn Health

77






ProPORTION OF NEWBORNS WHO RECEIVE THERMAL

INDICATOR

Definition

Proportion of newborns who receive thermal
protection immediately after birth in a specified

period.

Numerator: Number of newborns receiving
thermal protection immediately after birth
in a specified period.

Denominator: Total number of live births in the
same period.

Measurement Tools

Population-based surveys; facility surveys;
community health provider observations

What It Measures

This indicator measures the prevalence of thermal
protection of the newborn. In its current form, this
indicator is applicable in settings where most
deliveries occur at home. Thus, the indicator is a
measure of the quality of performance of birth
attendants.

Thermal protection is important for full-term
newborns, but is critical for pre-term and low birth
weight newborns because of increased risk of illness
and death. A newborn is most sensitive to
hypothermia during the first 6-12 hours after birth.
Hypothermia occurs when the body temperature of
the newborn drops below it’s normal temperature
(36.5°C). Hypothermia can occur if a newborn is
left wet and unprotected from cold while waiting
for the placenta to be delivered. If babies are not
protected immediately after birth, hypothermia can
occur even in a moderate or warm environmental
temperature. As the body temperature decreases, the
baby becomes lethargic/weak, less active, hypotonic,
and unable to suck. If the condition progresses, the
infant may develop serious conditions like impaired

PROTECTION IMMEDIATELY AFTER BIRTH

cardiac function, hemorrhage (especially pulmonary),
jaundice, and eventually die.

The principle ways of providing newborns with
thermal protection include delivery of the baby in a
warm room, drying the baby thoroughly after birth,
wrapping it in a dry warm cloth while keeping it out
of draughts on a warm surface, and giving it to the
mother as soon as possible, or by wrapping the baby
in the Kangaroo care position with skin-to-skin
contact with the mother. When separated from the
mother, a newborn baby needs to be well protected
from cold and/or heat. The most efficient way of
protecting babies is to use clothes or wrap the baby
in loose layers of light but warm material. If the
baby is tightly wrapped with clothes, there is little
air trapped between the body, and the cloth itself
does not provide sufficient insulation.

How to Measure It

This indicator needs to be measured in a defined
geographical area and period. In population-based
surveys, the following information needs to be
collected for the numerator: the number of newborns
(a) who were dried and wrapped with a warm cloth,
blanket, or placed in Kangaroo care, immediately
after birth instead of letting them rest on the floor
until the cord was cut, or placenta delivered; (b) who
were not bathed at least for six hours after birth; and
(c) whose heads were covered. In a population-based
survey, these data are collected from women who
had live births in a given reference period. All three
criteria ought to be met for a newborn to be
considered as having received thermal protection.
The denominator is the number of live births
occurring in the same reference period.

Data for calculating this indicator can also be
collected through direct observation of providers in
facilities. Where national policy on thermal
protection of newborns exists, this should be used as
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a standard against which to assess the practices of
health care providers. If a written policy on the “warm
chain” does not exist, the guidelines in Table 3.4
should be used to assess the practices of providers at

the health facility level.

Strengths and Limitations

This indicator is difficult to measure and its
measurement in surveys is exploratory. One major
problem is that surveys rely on recall of the events at
the time of delivery. As a result, this indicator is
subject to recall bias, which is likely to increase with
the length of the recall period. Recall bias can be
minimized by keeping the reference period short.
This would require a bigger geographic area from
which to identify mothers who gave birth more
recently.

Since this is a self-reported indicator, there is also a
possibility that mothers would report the
recommended behavior rather than actual practice.

For example, in a community where the practice of
bathing the newborn is prevalent and programs
aimed at raising awareness regarding newborn care
exist, mothers may be aware of the correct practice,
but traditional norms may prevent them from
adopting the behavior. One way to avoid this bias is
through direct observation.

In settings where births are attended by community
health workers or trained birth attendants, this
indicator can be measured by directly observing the
health worker. In that case, the indicator would
measure the quality of health worker performance.
Although better than self-reports, direct observation
is not likely to be feasible in community settings.
Direct observation of health workers may only be
possible in health facilities that attend to a large
number of births.

Table 3.4. Essential newborn care intervention sub-package

At delivery

Deliver the baby on a clean surface.
Dry the baby immediately.
Wirap the baby with clean dry cloth.

@ o & & o o

Postpone bathing for 6 hours.”

After delivery

Keep the baby close to the mother.

* & & o o

Source: Lawn, McCarthy, and Ross (2001).

PACKAGE COMPONENT-WARM CHAIN

Ensure the delivery room is warm (25° to 35° C), with no drafts.

Keep the baby close to the mother (ideally skin-to-skin) to stimulate early breastfeeding.

Keep the baby clothed, wrapped with the head covered.

Minimize bathing, especially in cool weather or for small babies.

Use kangaroo care for stable LBW babies or for rewarming stable bigger babies.

Show the family how to avoid hypothermia, how to recognize it, and how to rewarm a cold
baby. The family should aim to ensure that the baby's feet are warm.

* In high HIV prevalence areas, early bathing may be a strategy to prevent MTCT/HIV.
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INDICATOR . TiMELY INITIATION OF BREASTFEEDING

Definition

Proportion of infants less than 12 months of age
who were put to the breast within one hour of

delivery (WHO, 1991).

Numerator: Number of infants less than 12
months of age who were put to the breast
within one hour of delivery.

Denominator: Total number of infants less than
12 months of age.

Measurement Tools

Population-based surveys employing representative
samples (e.g., DHS, MICS, KPC). Facility-based
records may also be used to track trends in
breastfeeding initiation among clients but not to
measure the impact of interventions on women with
infants in the population of the catchment area.

What It Measures

This indicator measures whether mothers in the
population and/or in health facilities initiate early
breastfeeding with its respective benefits to both
mother (reduced postpartum haemorrhage) and
infant (skin-to-skin contact and exposure to
maternal antibodies in colostrum). Mothers are
more likely to successfully initiate lactation, to
encounter fewer problems breastfeeding, and to
maintain optimal breastfeeding behaviors if they
initiate breastfeeding shortly after birth.
Breastfeeding should begin no later than one hour
after the delivery of the infant.

How to Measure It

The data requirements for calculating this
indicator from population-based data are the
following: the number of infants less than 12
months of age in the population and the number
of infants less than 12 months of age reported to

have been put to the breast within one hour of

birth.

When facility data are used to calculate this
indicator, the data requirements are the number
of infants discharged from the facility during the
reference period and the number of infants
discharged who were put to the breast within one
hour of birth during the same reference period. It
is important to note that the two indicators
(population-level and program-level) are not
comparable.

Strengths and Limitations

In population-based surveys, mothers may have
difficulty recalling correctly when they initiated
breastfeeding for their youngest children and
whether this was within one hour of delivery. This
indicator may also mask changes in population or
health facility practices that have occurred within
one year. The facility-based indicator does not
have as much recall bias, but facility-based rates
cannot be used to determine population level
trends in many settings because the data only
reflect breastfeeding initiation by women who gave
birth in facilities.

Sample Questions

o Did you ever breastfeed [NAME]?
o How long after birth did you first put
[NAME] to the breast?
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INDICATOR . ExcLusive BReasTFEEDING RATE (EBR)

Definition
Proportion of infants aged less than 0-5 months who

were exclusively breastfed in the last 24 hours.

Numerator: Number of infants aged 0-5 months
(less than 180 days) who were exclusively
breastfed in the last 24 hours.

Denominator: Total number of infants aged 0-5
months (less than 180 days) surveyed.

Exclusive breastfeeding is the practice of only giving
breast milk to the infant, with no other solids or liquids,
including water. Infants are allowed, however, to have
drops of vitamins/minerals/medicines (WHO, 1991).

Measurement Tools

Population-based surveys employing representative
samples (e.g., the DHS, KPC) and program records of
exclusive breastfeeding rate (to track trends but not
impact)

What It Measures

This indicator gives an overall measure of the degree to
which women have adopted behaviors consistent with
the recommendation that infants aged of 0-5 months
should be exclusively breastfed.” Relative to infants who
are exclusively breastfed, those who are not breastfed at
all have atleast 14 times the risk of death due to diarrhea.
The riskis greatest in the first two months of life (Murray
etal.,, 1997). Even the introduction of herbal teas and
water to infants who have been exclusively breastfed
increases the risks of diarrheal morbidity and death.
UNICEF and WHO recommend that all women
breastfeed their children exclusively for the first 6 months.

How to Measure It

The data requirements are the number of living infants
under six months of age and a 24 hour recall of all liquids
and solid food consumed by living infants less than six
months of age. Respondents should be probed about
the different types of liquids the infant may have received,
including water, juice, milk, formula, and other liquids.
The DHS country reports and Nutrition Reports both
present the exclusive breastfeeding rate (EBR) for infants
less than four months of age. However, programs can
calculate the EBR for infants less than six months of
age using DHS data.

Strengths and Limitations

This indicator should be interpreted as the percentage
of infants who “are currently being exclusively breastfed,”
rather than the percent that have been exclusively
breastfed since birth. The use of a 24-hour recall period
causes the indicator to slightly overestimate the percent
of exclusively breastfed infants because some infants who
are given other liquids irregularly may not have received
them in the 24 hours before the survey. WHO’s
Indicators for Assessing Breast-Feeding Practices, Wellstart
International’s oo/ Kit for Monitoring and Evaluating
Breastfeeding Practices and Programs and the DHS reports
all calculate EBR using the 24-hour recall method.

*The 2001 UN policy statement on HIV and infant feeding is as
follows: “When replacement feeding is acceptable, feasible,
affordable, sustainable, and safe, avoidance of all breastfeeding by
HIV-infected mothers is recommended. Otherwise, exclusive
breastfeeding is recommended during the first months of life. To
minimize HIV transmission risk, breastfeeding should be
discontinued as soon as feasible, taking into account local
circumstances, the individual woman’s situation, and the risks of
replacement feeding (including infections other than HIV and
malnutrition). When HIV-infected mothers choose not to
breastfeed from birth or stop breastfeeding later, they should be
provided with specific guidance and support for at least the first
two years of the child’s life to ensure adequate replacement
feeding. Programmes should strive to improve conditions that
will make replacement feeding safer for HIV-infected mothers
and families” (WHO, 2001).
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PrororTioN OF WoMEN WHO RECEIVE Two HigH-DOSE
EMENTS OF ViTAMIN A WiTHIN Six WEEKS OF

SurpPL
INDICATOR . Giving BIRTH

Definition

Proportion of women (both breastfeeding and
non-breastfeeding) who receive two high-dose
supplements (200,000 IU per dose) of vitamin A

within six weeks of giving birth.

Numerator: Number of women (both
breastfeeding and non-breastfeeding) who
receive two high-dose supplements (200,000
IU per dose) of vitamin A within six weeks of
giving birth.

Denominator: Total number of women who
deliver within a given reference period.

Measurement Tools

Program statistics (usual source); population-based

surveys, such as MICS, DHS, KPC

What It Measures

This indicator is a measure of extent of protection
of the newborn against vitamin A deficiency
(VAD). During lactation, maternal vitamin A
requirements rise to replace the vitamin A lost
daily in breast milk and to maintain the needs of
the rapidly growing infants during at least the first
6 months of life. Vitamin A supplementation
during lactation raises (and maintains) the
concentration of vitamin A in the breast milk of
women with VAD. Currently, WHO estimates
that among children under 5 years of age, around
3 million have ocular signs of VAD, and 140
million have inadequate vitamin A status and are
at increased risk of morbidity and mortality

(WHO, 2000).

Different expert groups differ on the criteria for
the “safe” infertile period after delivery during
which a relatively high dose of vitamin A
supplement may be given. The 1998 International

Vitamin A Consultative Group (IVACG)
statement on Safe Doses of Vitamin A during
Pregnancy and Lactation recommends that, in
hyperendemic vitamin A-deficiency areas,
breastfeeding mothers receive 200,000 IU vitamin
A within eight weeks of delivery — provided the
woman is not pregnant (IVACG, 1998). Non-
breastfeeding women can be safely supplemented
within six weeks of delivery. This level of
supplementation will raise and maintain the
vitamin A content of breast milk and will offset
the depleting effect lactation may have on the

mother’s own vitamin A stores (ACC/SCN, 1994).

To avoid confusion among health personnel about
the “safe infertile period,” the Pan American
Health Organization (PAHO) currently advises
that all mothers take two doses of supplement
(200,000 IU per dose and at least 24 hours between
doses) within six weeks postpartum (PAHO,
2001). This recommendation is also advised by
UNICEFE.

How to Measure It

This indicator is usually calculated from service
statistics, but can also be obtained for the general
population from population-based surveys. The
data requirements for calculating this indicator are
the total number of births during a given reference
period and the number of women receiving two
high-dose vitamin A supplements within six weeks
of delivery. Findings should be disaggregated by
mother’s lactational status, and by urban/rural
residence or socioeconomic level, if sample size
permits.

Strengths and Limitations

One potential problem with the calculation of this
indicator is that women may deliver at a different
place from the one where they receive the
supplementation. If the indicator is based on an
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overall figure for a district, it is generally more
accurate than if it is based on data for specific
clinics. Similarly, it is essential to specify whether
this indicator measures supplements distributed
through outreach workers to mothers delivering
at home or only those given at service delivery
points.

Evaluators can adapt this indicator so that it refers
to all women, not just to those in the postpartum
period, to evaluate interventions aimed at all
women through programs such as “Healthy Days”
or “National Immunization Days” (Bertrand and

Escudero, 2000).

An alternative indicator reflecting the adequacy
of the program in meeting the needs of specific
clients is the number of capsules distributed per
eligible client.
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INDICATOR

Definition

Percentage of infants born alive before 37
completed weeks of gestation per 100 live births
in a given period.

Numerator: Number of infants born alive
before 37 completed weeks of gestation in a
given period.

Denominator: Total number of live births in
the same period.

“Preterm birth:” A preterm birth is defined as a
live birth before 37 completed weeks of gestation.

“Live birth” A “live birth” is described by the
United Nations (2001) as “the complete expulsion
or extraction from its mother of a product of
conception, irrespective of the duration of
pregnancy, which, after such separation, breathes
or shows any other evidence of life, such as beating
of the heart, pulsation of the umbilical cord, or
definite movement of voluntary muscles, whether
or not the umbilical cord has been cut or the
placenta is attached; each product of such a birth
is considered live born.”

“Gestational age:” is the number of completed
weeks since the last menstrual period of the
mother; a “full-term” baby is a baby born between
39 and 42 completed weeks of gestation.

Measurement Tools

Population-based surveys; vital registration; service
statistics; routine HIS

What It Measures

This indicator is a measure of pregnancy outcome.
Preterm birth has been identified as one of the
most important causes of neonatal mortality

PReTERM BIRTH RATE (PBR)

worldwide. Preterm birth accounted for about
24% of neonatal deaths globally in 1999, an
estimated 960,000 deaths per year (Save the
Children, 2001), and is an important determinant
of neonatal morbidity, including neuro-
developmental handicaps, chronic respiratory
problems, and infections. Pre-term babies may
also find it difficult to breastfeed because the
sucking reflex may not be present at birth and the
stomach not sufficiently developed to accept milk
immediately.

The lower the gestational age at delivery, the
greater is the chance of death or handicaps. A
moderately pre-term baby (32-37 weeks of
gestation) has a 6-20 times higher mortality rate
than a full-term baby (Kramer, 1987). A severely
preterm baby (less than 32 weeks gestation) has
up to a 100 percent chance of dying, depending
on gestation and the care available. To reduce
mortality in this group of babies, high-tech care
is required. Mild and moderate preterm birth (32-
37 weeks of gestation) is much more common and
accounts for a more significant number of
preventable neonatal deaths than severely preterm

babies (Kramer et al., 2000).

How to Measure It

To calculate this indicator, two pieces of
information are needed: the number of preterm
births in a given population and reference period
and the total number of live births in the same
population and reference period. The reference
period is usually one year but it could also be five
years.

The preterm birth rate can be calculated at the
facility level to monitor the outcome of delivery
in health facilities using data collected by routine
HIS or through record reviews (birth registers or
delivery room logs). Reliable estimates for
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individual facilities can only be obtained if there
are large numbers of deliveries. Facility data are
not recommended for estimating the preterm birth
rate for the general population. Because a large
proportion of births occur at home in developing
countries, facility-based data may be subject to
selection bias.

The pre-term birth rate can also be measured
through a population-based survey. However, the
data may not be reliable as a valid assessment of
gestational age is often not available. Where data
on the number of live births are unavailable,
evaluators can estimate the total number of live
births using census data for the total population
and crude birth rates in a specified area as follows:

Total expected births= population x crude birth rate

In settings where the crude birth rate is unknown,
WHO recommends using 3.5% of the total
population as an estimate of the number of
pregnant women (i.e., number of live births or
pregnant women = total population x 0.035

[WHO, 19992, 1999b]).

The preterm birth rate is usually calculated at the
national level. Sub-national estimates can also be
calculated if sample sizes are sufficiently large.

Strengths and Limitations

This indicator is important for measuring progress
toward the prevention of preterm birth, which is
a crucial strategy for improving pregnancy
outcome. However, obtaining reliable estimates
of gestational age in the general population is
difficult. Gestational age is subject to considerable
error due to recall, post-conception bleeding,
irregular or long/short menstrual cycles, delayed
ovulation, and unrecognized fetal loss. In
developing countries, few babies are assessed for
gestational age. Antenatal ultrasound is the “gold
standard” for assessing gestational age, but is
unavailable for most women.

Length of gestation is usually based on the first
day of the mother’s last menstrual period. Relying
on the date of the woman’s last menstrual period
to calculate gestational age is feasible if these data
are known and if the woman has a regular
menstrual cycle close to 28 days. Where women
often breastfeed until their next pregnancy, the last
menstrual period may be unknown or the woman’s
menstrual cycle may be irregular, which may make
this method unreliable (Lawn et al., 2000). It may
also be difficult to explain changes in the preterm
birth rate as trends may reflect changes in the
frequency of multiple pregnancies, obstetric
intervention, increased proportion of deliveries
attended by a skilled birth attendant, increased
access to and use of EmOC, and changes in the
number of deaths and increased registration/
reporting of preterm babies. In addition, the
availability of consistent international comparisons
of preterm birth rates is limited.
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INDICATOR . Proporrion oF Live Birtis with Low BirtH WEIGHT

Definition

Proportion of live births with low birth weight in
a specified period (e.g., 12 months).

Numerator: Number of births weighing < 2500
grams (g) in a specified period.

Denominator: Total number of live births in
the same period.

Low birth weight (LBW) is defined as a body
weight at birth of less than 2500g.

Measurement Tools

Population-based surveys; health services data;
routine HIS

What It Measures

This indicator measures one of the major
objectives of safe pregnancy/neonatal
interventions: to prevent low birth weight. LBW
is also a proxy indicator to quantify the magnitude
of intrauterine growth retardation (IUGR) in
developing countries because valid assessment of
gestational age is generally not available. IUGR
is a condition in which fetal growth has been
impaired. In developing countries, maternal
under-nutrition and maternal ill health, including
malaria, anemia, and acute and chronic infections
(e.g., sexually-transmitted infections [STIs]), are
major causes.

Low birth weight is the single most important
predictor of newborn well-being and survival.
Low-birth-weight babies are ten times more likely
to die than babies weighing over 3kg. They are
also more likely to have impaired cognitive
development and to develop acute illnesses such
as diarrhea and pneumonia in early infancy (ACC/
SCN, 2000). Because maternal under nutrition is

a major determinant of LBW, high rates of LBW

should be interpreted not only as an indicator of
newborn under-nutrition, morbidity, and
mortality, but also as an indicator of maternal well-
being. One of the goals of the World Summit for
Children is to reduce the incidence of low birth

weight to less than ten percent (ACC/SCN, 2000).

How to Measure It

The data requirements are: (1) number of
newborns with a birth weight less than 2,500g in
a defined time period (e.g. 12 months); and (2)
number of live births in the same time period. The
denominator is the number of live births occurring
in the same reference period. Where data on the
number of live births are unavailable, evaluators
can estimate the total number of live births using
census data for the total population and crude birth
rates in a specified area as follows:

Total expected births= population x crude birth rate

In settings where the crude birth rate is unknown,
WHO recommends using 3.5% of the total
population as an estimate of the number of
pregnant women (i.e., number of live births = total

population x 0.035 [WHO, 1999a, 1999b)).

Since low birth weight is due to many complex
factors, changes in low-birth-weight incidence
occur slowly. Estimates every five years are
probably reasonable and consistent with the
schedules of many large surveys (e.g., the DHS).
Evaluators must recognize that this indicator will
be slow to change, even with well-executed
interventions.

Strengths and Limitations

Several points pertain to LBW. First, aggregate
figures of low-birth-weight incidence may hide
important differentials between high-risk sub-
groups. Second, heaping of birth weight recording
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in multiples of 500g is common and affects the
incidence of low birth weight. Heaping is
particularly a problem with survey data but also
affects facility data to some degree.” Third, survey
data rely on women’s report of their infants’ birth
weight and are subject to recall bias. Validation
studies from the United States suggest that
mothers are able to recall their baby’s weight
accurately, but we are not aware of similar large-
scale studies conducted in developing countries.

Obtaining reliable estimates of low birth weight
in the general population is difficult. In many
developing countries, the majority of births occur
at home and babies are not weighed; thus, the data
that are available come from a relatively small
proportion of facility births. Many household
surveys collect data on birth weight, but since the
weights reported are mainly from facility births,
these data are also subject to selection bias. Some
household surveys (such as the DHS) ask mothers
to state whether their baby was smaller than
average or very small; and at an aggregate level
these data may be used to estimate incidence of
low birth weight at a national level. Regional
estimates are also possible if the sample size is
sufficiently large (Boerma et al., 1996).

* Heaping occurs when respondents do not know the exact
weight. Estimated weights are often reported on certain
preferred weights, such as multiples of 100 or 500 grams.
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INDICATOR

Definition

Number of late fetal deaths per 1,000 births (live
births plus late fetal deaths) in a given period.

Numerator: Number of babies born dead after
28 weeks of gestation (or birth weight over 1kg)
in a given period.

Denominator: Total number of births (live births
plus fetal deaths) in the same period.

A “late fetal death” is defined as death of a fetus
after 28 weeks of gestation.

The WHO definition of a “fetal death,” also
adopted by the United Nations and the National
Center for Health Statistics (NCHS), is death
before the complete expulsion or extraction from
its mother of a product of conception, irrespective
of the duration of pregnancy. The death is
indicated by the fact that after such separation,
the fetus does not breathe or show any other
evidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definitive
movement of voluntary muscles.

A “live birth” is described by the United Nations
(2001) as “the complete expulsion or extraction
from its mother of a product of conception,
irrespective of the duration of pregnancy, which,
after such separation, breathes or shows any other
evidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definite
movement of voluntary muscles, whether or not
the umbilical cord has been cut or the placenta is
attached; each product of such a birth is considered
live born.”

The terms stillbirth and fetal death are sometimes
used interchangeably.

LATE FETAL DEATH RATE (LFDR)

Measurement Tools

Population-based surveys; vital registration; service
statistics; routine HIS

What It Measures
The LFDR reflects directly prenatal and

intrapartum care. It is a measurement of quality
of maternal health care services. There are an
estimated four million late fetal deaths each year.
Common causes of late fetal death are preventable
maternal STTs such as syphilis, intrapartum birth
asphyxia, pre-term birth, birth defects, maternal
hypertension, and maternal diabetes.

How to Measure It

This indicator requires two pieces of information
for a given population and reference period: the
number of live-born babies and the number of fetal
deaths from 28 weeks gestation (equivalent to
birth weight over 1kg). WHO usually refers to
the expected weight at a given gestational age since
gestational assessment is often unavailable (WHO,
1992). At the facility level, the numerator can be
measured from birth registers or delivery room logs
and from case reviews at the health facility (or in
the community). Some countries such as Malaysia
have nationwide systems for reporting late fetal

deaths.

The denominator is the number of live births plus
the number of fetal deaths occurring in the same
reference period. Where data on the number of
live births are unavailable, evaluators can estimate
the total number of live births using census data
for the total population and crude birth rates in a
specified area as follows:

Total expected births= population x crude birth rate
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In settings where the crude birth rate is unknown,
g
WHO recommends using 3.5% of the total
g
population as an estimate of the number of
pregnant women (i.e., number of live births or
pregnant women = total population x 0.035

[WHO, 1999a, 1999b]).

Fetal deaths or stillbirths are under-recorded in
many settings. However, they can be estimated
by using the ratio of stillbirths to early neonatal
deaths, which is usually 1:1. Thus, if the number
of deaths during the first week of life is known,
the number of late fetal deaths can be estimated
as this will be equal to the number of neonatal
deaths. In some situations, such as high rates of
syphilis infection, there may be more stillbirths
than neonatal deaths.

Strengths and Limitations

This indicator suffers from under-reporting and
under recording. Health facility-based data
significantly underestimate the problem of late
fetal deaths because in many settings, many late
fetal deaths and live births occur outside the health
system, which will cause substantial selection bias.
Therefore, facility data are not recommended for
estimating the LFDR for the general population.

Both the coverage and quality of data on late fetal
deaths are insufficient and unreliable in many
developing countries due to sociocultural reasons,
health system barriers, and the poor coverage and
quality of vital registration systems. Sociocultural
barriers to obtaining information on pregnancy
and birth outcomes include seclusion of women
and newborns at home, misconceptions about the
importance of registration and data collection, and
acceptance of fetal-neonatal deaths as normal.
Barriers within the health system include the lack
of motivation for staff to collect necessary data,
perceptions of the viability of the baby, and errors
in the coding of cause of death. Barriers to
registration include issues of accessibility and
affordability and lack of awareness of the benefits
of registration (Lawn et al., 2001).

Pregnancy histories, now included in many surveys
including the DHS, are another source of data for
calculating this indicator. However, there has been
relatively less experience with pregnancy histories
than with birth histories because of concerns about
the quality of retrospectively reported pregnancy
histories. Common problems with data quality
include the omission of late fetal and early neonatal
deaths and difficulty in obtaining accurate
information on gestational age or birth weight,
leading to the misclassification of some stillbirths
as late spontaneous abortions.

International comparisons are limited by
nonstandard definitions and terminology for late
fetal deaths and highly variable application of these
definitions. For example, ICD-10 defines late fetal
deaths from 22 to 40 weeks gestation. For
international comparisons, a birth weight of at
least 1000g (or of 28 weeks gestation of more if
weight is unavailable) is recommended. Errors or
confusion may arise in distinguishing between a

live birth and a late fetal death.
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INDICATOR

Definition

Number of perinatal deaths per 1000 total births
(live births and fetal deaths) in a given period.

Numerator: Sum of fetal deaths and deaths to
live-born babies within the first seven
completed days (i.e., age 0-6 days) of life in a
given period.

Denominator: Total number of births (live
births and fetal deaths) in the same period.

A “perinatal death” is a fetal death or an early
neonatal death.

The WHO definition of a “fetal death,” also
adopted by the United Nations and the National
Center for Health Statistics (NCHS), is death
before the complete expulsion or extraction from
its mother of a product of conception, irrespective
of the duration of pregnancy. The death is
indicated by the fact that after such separation,
the fetus does not breathe or show any other
evidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definitive
movement of voluntary muscles.

A “fetal death” is the death of a fetus weighing
500g or more or of 22 weeks gestation or more if
weight is unavailable (ICD-10). The terms
stillbirth and fetal death are sometimes used
interchangeably. A “/ate fetal death” is defined as
death of a fetus after 28 weeks of gestation.

An “early neonatal death” (END) is the death of a
live newborn within the first 7 completed days
(i.e., 0-6 days) of life. Note: The day of birth is
counted as day 0, so that “within the first 7
completed days” or “within 1 week” includes babies

0-6 days old.

PERINATAL MoORTALITY RATE (PMR)

A “live birth” is described by the United Nations
(2001) as “the complete expulsion or extraction
from its mother of a product of conception,
irrespective of the duration of pregnancy, which,
after such separation, breathes or shows any other
evidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definite
movement of voluntary muscles, whether or not
the umbilical cord has been cut or the placenta is
attached; each product of such a birth is considered
live born.”

Great variation exists both between and within
countries on how the fetal death component of
perinatal mortality is recorded, particularly for
early fetal deaths that occur at 22 to 27-weeks
gestation. For international comparison, WHO
(1992) suggests including only deaths of fetuses
weighing at least 1000g or of 28-weeks gestation
or more if weight is unavailable. Presentations of
the PMR should include a clear statement of the
definition of perinatal mortality used. In practice,
in most developing countries, accurate data on
birth weight or gestational age are difficult to
obtain.

Measurement Tools

Population-based surveys; vital registration; service
statistics; routine HIS

What It Measures

The PMR is a key outcome indicator for newborn
care and directly reflects prenatal, intrapartum, and
newborn care. Itis estimated that perinatal deaths
account for approximately 7 percent of the global
burden of disease (World Bank, 1993). The early
neonatal component of the PMR may respond
relatively quickly to programmatic interventions,
for example, following the introduction of
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elements of the WHO “Essential Newborn Care
Package.” The fetal death component may decline
more slowly because it depends more on
interventions that influence primarily maternal
health and on the availability of technologies such
as caesarian section.

How to Measure It

This indicator requires three pieces of information:
the number of fetal deaths in a given population
in a given period (i.e. 12 months); the number of
deaths of live-born babies at age 0-6 days in the
same population and period; and the number of
births (live births plus fetal deaths) in the same
population and period.

The PMR obtained from large population-based
surveys may be calculated at the sub-national level
if sample sizes are sufficiently large.

Strengths and Limitations

Because the PMR includes both fetal deaths and
deaths in the first week of life, it avoids the
problems of defining a live birth. There are,
however, problems with the identification of a fetal
death or stillbirth. According to WHO, a fetal
death occurs after the twenty-second week of
gestation. However, different countries often use

slightly different definitions, making international
comparisons of the PMR difficult.

In many countries, vital registration data are not
sufficiently complete to allow reliable estimation
of the PMR. Techniques now exist for collecting
data on stillbirths, live births, and early neonatal
deaths in population-based surveys through
pregnancy histories. These pregnancy histories
are now included in many surveys, including the
DHS. However, there has been relatively less
experience with pregnancy histories than with
birth histories because of concerns about the
quality of retrospectively reported pregnancy
histories.

Data quality is an issue. Common problems with

data quality include:

® Onmission of stillbirths and early neonatal
deaths. Itis estimated that perinatal mortality
rates are under-reported by at least 40%
(WHO and UNICEF, 1996) and by as much
as 500% in countries with high death
rates (Lumbignon, Panamonta, Laopaiboon,
Pothinam, and Patithat, 1990; McCaw-Binns,
Fox, Foster-Williams, Ashley, and Irons,
1996).

e Difficulty in obtaining accurate information
on gestational age or birth weight leading to
the misclassification of stillbirths as late
spontaneous abortions.

® THeaping of the reported age at death of live
births on 7 days, leading to the
misclassification of early neonatal deaths as
late neonatal deaths.*

Prospective population-based surveys of pregnant
women provide better quality data, but are
expensive to undertake.

Survey-based estimates are generally subject to
relatively large sampling errors, making it difficult
to detect changes over short periods unless the
changes are quite large. Retrospective survey-
based estimates are often based on a five-year
period prior to the survey.

The following caveats bear mention. The PMR
is sensitive to changes in the quality of data. For
example, a rise in the PMR may indicate
deterioration in perinatal outcomes, or an
improvement in the reporting of perinatal deaths.
Therefore, an assessment of data quality is an
essential component of analysis. In this context,
evaluators often find it useful to separate the PMR
into its two components: stillbirths and early

* Heaping occurs when respondents do not know the exact
age at death. Estimated ages at death are often reported on
certain preferred ages, such as seven days, leading to a
distorted age distribution of deaths in which too many
deaths are reported at the preferred age, and too few at the
ages just before and after.
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neonatal deaths. Data quality is generally more
problematic for stillbirths than for early neonatal
deaths, because of the ambiguity over the
definition of fetal deaths and problems of
obtaining gestational age (WHO, 1996a).

Facility data are not recommended for estimating
the PMR for the general population because in
many settings, many perinatal deaths and live
births occur outside the health system. Facility-
based estimates of the PMR should also be
interpreted with caution because the rate is
sensitive to the types of deliveries occurring in the
facility. Consequently, the PMR may rise or fall
in response to changes in the mix of deliveries in a
facility. In small facilities, the PMR will be
potentially unstable because of the small number
of deliveries and perinatal deaths; thus, the PMR
may be ineffective for monitoring change over time
in a single facility. Facility-based data are more
useful for monitoring in countries where a large
proportion of births take place in facilities and
where the completeness of routine reporting is

high.
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INDICATOR . CAUSeE-SPECIFIC PERINATAL MORTALITY RATE

Definition

Number of perinatal deaths from a specific cause
per 1,000 births (live births and fetal deaths) in a
given period.

Numerator: Number of perinatal deaths from
a specific cause in a given period x 1,000 (or

10,000 or 100,000).

Denominator: Total number of births (live
births and fetal deaths) in the same period.

A “perinatal death” is a fetal death or an early
neonatal death.

The terms “still birth” and “fetal death” are
sometimes used interchangeably.

Specific causes that are commonly measured
include:

® [Lethal or severe congenital abnormalities;

® Acute intrapartum events, resulting in
intrapartum stillbirths or neonatal deaths due
to “asphyxia;” and

® Infections, which may be highly specific, e.g.,
syphilis infections as a cause of still births and
early neonatal deaths.

The exact causes of death being coded may differ
depending upon the program or locality where the
indicator is being collected.

The WHO definition of a “fetal death,” also
adopted by the United Nations and the National
Center for Health Statistics (NCHS), is death
before the complete expulsion or extraction from
its mother of a product of conception, irrespective
of the duration of pregnancy. The death is
indicated by the fact that after such separation,
the fetus does not breathe or show any other

evidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definitive
movement of voluntary muscles.

A “fetal death” is the death of a fetus weighing
500g or more or of 22 weeks gestation or more if
weight is unavailable (ICD-10). The terms
stillbirth and fetal death are sometimes used
interchangeably.

An “early neonatal death” (END) is the death of a
live newborn within the first 7 completed days
(i.e., 0-6 days) of life. Note: The day of birth is
counted as Day 0, so that “within the first 7
completed days” or “within 1 week” includes babies

0-6 days old.

A “live birth” is described by the United Nations
(2001) as “the complete expulsion or extraction
from its mother of a product of conception,
irrespective of the duration of pregnancy, which,
after such separation, breathes or shows any other
evidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definite
movement of voluntary muscles, whether or not
the umbilical cord has been cut or the placenta is
attached; each product of such a birth is considered
live born.”

Great variation exists both between and within
countries on how the fetal death component of
perinatal mortality is recorded, particularly for
early fetal deaths that occur at 22 to 27-weeks
gestation. For international comparison, WHO
(1992) suggests including only deaths of fetuses
weighing at least 1000g or of 28-weeks gestation
or more if weight is unavailable. Presentations of
the PMR should include a clear statement of the
definition of perinatal mortality used. In practice,
in most developing countries, accurate data on
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birth weight or gestational age are difficult to
obtain.

Measurement Tools

Facility-based perinatal death audits; community/
demographic surveillance; vital registration; verbal
autopsy

What It Measures

This indicator measures death from specific causes
during the perinatal period. Measurement of
cause-specific perinatal mortality is important for
several reasons, including the following: (1) to
establish the relative public health importance of
the different causes of death; (2) to evaluate trends
over time for specific causes of death; (3) to
evaluate health interventions aimed at reducing
mortality from specific causes of death; (4) to
investigate the circumstances surrounding the
deaths in order to identify ways to reduce
unnecessary death; and (5) to facilitate research
into factors associated with mortality from specific
causes of death.

How to Measure It

This indicator can be measured at the health
facility, district, community, or national levels,
(although death coding at the community level
may be less reliable), or a more simple surrogate
measure of a specific cause may need to be used.
Perinatal Death Audits (PNDAs) are being
increasingly promoted in developing countries,
particularly at facility level. Several training
programs are available for PNDAs with
supporting software, including the Perinatal
Education Program, a distance education program
available on the internet that has been used to train
over 30,000 doctors and nurses, largely in South
Africa (www.pepcourse.co.za), with the Perinatal
Problem Identification Program Software used to
analyze the data (www.ppip.co.za).

In areas where medical certification of cause of
death is rare, verbal autopsy is often used to
identify the causes of death among infants and

children. Demographic surveillance, where all
deaths are reported on a regular basis throughout
the year may be used to identify deaths.

In verbal autopsy, differing methods can be used
to get a verbal account of the cause of death. In
an open-ended history, the caregiver or next-of-
kin is asked to tell about the events leading up to
the child death in their own words and probed to
follow-up on particular aspects. Close-ended
questions ask whether specific symptoms and signs
were present during the final illness. “Expert”
opinion or computerized algorithms are then
applied to allocate the presumed cause of death
using the descriptive data.

Strengths and Limitations

It is difficult to assign causes of death, even at the
health facility level. At the community level, data
collection is often retrospective and reliant upon
verbal autopsy, rather than on a clinically
determined cause of death. These factors
contribute to bias and may make the validity and
reliability of the data questionable. Failure to
enumerate all deaths can lead to an invalid measure
of proportionate cause of death. For example,
selective undercounting of deaths in the first hour
of life will disproportionately reduce the numbers
of deaths due to asphyxia and severe preterm birth.
Unless the neonatal mortality rate is high, and/or
a large number of births are included, the cause-
specific mortality rate may be misleading, as small
numbers will not allow for the investigation of time
trends.

Vital registration systems often do not have
sufficient coverage to provide accurate data about
cause-specific mortality in developing countries.
Usually a 90% coverage rate is taken as a cut-off
for representation. Demographic surveillance
tends to cover limited geographic areas, thus the
underlying cause-specific mortality in these areas
cannot be necessarily generalized to wider
populations, as some of the populations under
surveillance are not typical due to multiple trials
and interventions.
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Misclassification of the cause of death not only
affects estimates of levels of cause-specific
mortality over time, but it also compares cause-
specific mortality rates between two population
groups. In mortality surveys, the accuracy of the
indicator depends on the ability of respondents to
describe the final illness as well as the way in which
diseases are understood and described in the
community. Clear case definitions and the use of
hierarchical categories for allocating cause of death
will minimize subsequent errors.

One limitation of cause-specific mortality rates is
that the death of a child is commonly the result of
more than one cause. Some verbal autopsy
questionnaires, such as those developed by WHO,
Johns Hopkins School of Hygiene and Public
Health, and the London School of Hygiene and
Tropical Medicine, allow for multiple causes of
death, while others only allow for one. When
interpreting this indicator, it is important to know
whether multiple causes of death are allowed for
in the coding since the sum of the proportions for
each cause of death will generally be greater than
1.00 when multiple causes of death are allowed.
For this reason, many analyses do restrict the major
cause of death to one cause per child. The Perinatal
Problem Identification Program in South Africa
allows for the coding of primary obstetric causes
of death (for stillbirths and neonatal deaths), final
causes of death (in neonatal deaths), and avoidable
causes of death that are patient related, health care
worker related, and administrative.
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INDICATOR . BirtH WEIGHT SPECIFIC MORTALITY RATE (BWSMR)

Definition

The Birth Weight Specific Mortality Rate
(BWSMR) is a stratification of a “newborn
mortality rate” by birth weight grouping. For
example, the Birth Weight Specific Neonatal
Mortality Rate (BWSNMR) for births weighing
2500g or more is calculated as:

Numerator: Number of neonatal deaths

weighing 2500g or more at birth.

Denominator: Total number of live births
weighing 2500g or more at birth.

And for births under 2500g, the BWSNMR is

calculated as:

Numerator: Number of neonatal deaths
weighing under 2500g at birth.

Denominator: Total number of live births

weighing under 2500g at birth.

Measurement Tools

Service statistics; HIS (in highly developed
systems)

What It Measures

Birth weight is the most sensitive predictor of
infant survival and a good predictor of maternal
health and well-being. The mortality rate for low
birth weight babies is much higher than for those
with a normal birth weight. Stratifying newborn
deaths by birth weight helps to determine the
cause of death and therefore to identify where
interventions are needed. For example, deaths of
very small babies are more likely related to
maternal causes predisposing to intrauterine
growth retardation and preterm birth, whereas
deaths of normal birth weight babies are more

likely to be related to intrapartum asphyxia and
poor obstetric care. In the first case, interventions
should focus on the mother (improving nutrition
and reducing antenatal infection) and, in the
second case, should focus on improving the quality
of delivery care. Evaluators can obtain additional

information by stratifying birth weight by time of
death (Table 3.5).

How to Measure It

The data requirements for calculating this
indicator are the number of deaths in a particular
birth weight grouping and the total number of
births in the same weight grouping.

Strengths and Limitations

Information for this indicator can only be collected
in settings where all babies are weighed. It is
therefore most appropriate for use in health
facilities but has been collected in some
community settings as part of maternal and peri-
natal health area surveillance systems (Lawn et
al., 2001).

One wuseful application of this type of
disaggregation is to examine the number of
intrapartum deaths in normal birth weight babies.
If the quality of obstetric care is good (and women
are not presenting very late in labor), then very
few intrapartum deaths should occur because
deliveries are expedited rapidly. The proportion
of fetal deaths in babies of normal birth weight
may serve as a proxy indicator for intrapartum
asphyxia and quality of delivery care.
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Table 3.5. Potential causes of death for specific age and birth weight categories

Intrapartum Early Neonatal | Late Neonatal
Weight Fetal Death Death Death Death
Less than | Maternal infection, e.g., | Complications Complications | Infection, ARI
2500¢g syphilis, other STIs of preterm of preterm
labor/IUGR labor/IUGR
Medical complication Asphyxia Infection Late
APH Hypertensive complications
disease of prematurity
Tetanus
2500g and | Maternal infection, e.g., | Asphyxia and birth | Asphyxia and | Infection, ARI
above syphilis, other STTs, trauma birth trauma
malaria
Medical complication Maternal infection | Infection Tetanus
APH Hypertensive
disease
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INDICATOR . NumBER OoF NEONATAL TETANUS CASES

Definition

The number of neonatal tetanus (NT) cases in a
given year, in a defined population, including both
suspected and confirmed cases.

A “suspected case” is any neonatal death between
the 3" and 28™ day after birth in which the cause
of death is unknown; or any neonate reported as
having suffered from neonatal tetanus between the
3" and 28" day after birth and not investigated.

A “confirmed’ case is any neonate with a normal
ability to suck and cry during the first 2 days of
life, and who between the 3" and 28" day after
birth cannot suck normally and becomes stiff or
has convulsions (i.e., jerking of the muscles) or

both.

The basis for case classification is entirely clinical
and does not depend on laboratory confirmation.
NT cases reported from hospitals are considered

confirmed (WHO, 1999a).

Measurement Tools

Population-based N'T mortality surveys; neonatal
tetanus surveillance systems; population-based
surveys

What It Measures

Neonatal tetanus is a major public health problem
in the developing world. Neonatal tetanus is
responsible for 14% (215,000) of all neonatal
deaths (WHO, 1998a). This indicator measures
achievement towards the goal of eliminating
neonatal tetanus by 2005 from the remaining
countries in which it still poses a significant disease
burden. WHO defines elimination of tetanus as
a reduction of neonatal tetanus cases to fewer than
one case per 1000 live births in every district of

every country (WHO, 1999a).

How to Measure It

The data requirement is the number of neonatal
tetanus cases or deaths. In countries with tetanus
toxoid (T'T) immunization coverage of over 90
percent and a clean delivery rate over 80 percent,
the number of neonatal tetanus cases is taken as
the number of neonatal tetanus deaths reported.

In countries with lower coverage, an estimate of
the number of NT cases is based on an estimate
of NT deaths calculated from the number of live
births, the neonatal tetanus mortality rate
(NTMR), TT2+ coverage and vaccine efficacy
(VE) (see below).

Number of NT deaths in 1 year = Live births x
NTMR x (1-TT2+xVE)

Where:

NTMR = the baseline Neonatal Tetanus Mortality

Rate (mortality rate in unvaccinated cases)

TT2+ = the proportion of pregnant women
receiving at least two doses of T'T vaccine

VE = Vaccine efficacy (estimated as 0.95)

The NTMR used is the latest value reported in
each country where a nationwide survey was
undertaken; if no surveys were conducted, a rate
of 1, 5, 10, or 15 cases per 1000 live births is
allocated on the basis of the NTMR reported in
countries with similar risk factors. In Latin
America the WHO Regional Office (AMRO)
uses a correction factor for the sensitivity of the

surveillance system to adjust for the numbers of
reported neonatal tetanus deaths (WHO, 1994a).

Some countries occasionally conduct N'T mortality
surveys, and most countries with a high proportion
of neonatal tetanus deaths carry out routine
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surveillance in “high risk” areas. Countries with
NT surveillance systems assess their progress
annually. However, in most cases surveillance
systems function poorly, and since high-risk
populations for NT tend to live in rural areas with
very limited access to health care, neonatal tetanus
continues to be seriously underreported.
Community-based NT mortality surveys, for
example, suggest that routine surveillance systems
detect only two to eight percent of all cases
(WHO, 1994a). For this reason, WHO
recommends estimating the number of NT cases
using the formula presented above. Demographic
surveys, providing neonatal mortality at 4-14 days
on a 3-5 year basis, serve to evaluate surveillance
data.

Strengths and Limitations

A number of problems needs to be mentioned.
First, this indicator reflects the overall magnitude
of the problem of neonatal tetanus deaths but does
not offer a precise estimate because of serious
underreporting from surveillance data and because
of the many assumptions inherent in the WHO
calculation. Second, because this indicator is
reported as a number rather than as a proportion,
countries with lower rates of N'T deaths but larger
populations will rank ahead of countries with
proportionately higher deaths rates. Third,
aggregate figures at a national level may disguise
pockets of high risk in certain subgroups (for
example in rural populations or low-caste groups).

Surveillance systems reporting the number of NT
cases should also give the percent completeness
of reporting (number of N'T reports received/the
number of reports expected in the same time
period). Neonatal-tetanus deaths should also be
reported in conjunction with T'T2+ coverage and
the proportion of live births with a skilled
attendant (as a proxy for proportion of clean
deliveries).

In countries where NT is a recognized problem,
population-based surveys may provide
information on levels and trends of neonatal
mortality. These surveys provide information on
neonatal mortality at 4-14 days, which is a sensitive
indicator of NT mortality (Boerma et al., 1996).
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INDICATOR . NeonNATAL MorTALITY RATE (NMR)

Definition

Number of neonatal deaths per 1000 live births
in a given period.

Numerator: Number of deaths within the first
28 completed days of life (0-27 days) in a given
period x 1000.

Denominator: Total number of live births in
the same period.

The NMR is often broken down into early and
late mortality rates. The Early Neonatal Mortality
rate (ENMR) is calculated as follows:

Numerator: Number of deaths within the first
seven completed days of life (0-6 days) in a
given period x 1000.

Denominator: Total number of live births in
the same period.

The late neonatal mortality rate (LNMR) is
calculated as follows:

Numerator: Number of deaths within 7-27
completed days in a given period x 1000.

Denominator: Total number of live births in
the same period.

A “neonatal death” is defined as a death within the
first 28 completed days of life (0-27 days).

A “live birth” is described by the United Nations
(2001) as “the complete expulsion or extraction
from its mother of a product of conception,
irrespective of the duration of pregnancy, which,
after such separation, breathes or shows any other
evidence of life, such as beating of the heart,
pulsation of the umbilical cord, or definite

movement of voluntary muscles, whether or not
the umbilical cord has been cut or the placenta is
attached; each product of such a birth is considered
live born.”

Note: The day of birth is counted as day 0, so that

“within the first 7 completed days” or “within 1
week” includes babies 0-6 days old.

Measurement Tools

Census; population-based surveys (e.g., DHS,
MICS, KPC); vital registration system; service
statistics

What It Measures

The NMR is a key outcome indicator for newborn
care and directly reflects prenatal, intrapartum, and
neonatal care. Early neonatal deaths are more
closely associated with pregnancy-related factors
and maternal health, whereas late neonatal deaths
are associated more with factors in the newborn’s
environment.

How to Measure It

To calculate this indicator, two pieces of
information are needed: the number of neonatal
deaths in a given population and reference period,
and the number of live births in the same
population and reference period. The reference
period is usually one year but it could also be five
years.

Where data on the numbers of live births for the
denominator are unavailable, evaluators can
calculate total estimated live births using census
data for the total population and crude birth rates
in a specified area.

Total expected births = population x crude birth rate
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In a setting where the crude birth rate is unknown,
WHO recommends using 3.5% of the total
population as an estimate of the number of
pregnant women (number of live births or
pregnant women = total population x 0.035

[WHO 1999a; WHO 1999b)).

Routine HIS may collect data for this indicator
to obtain estimates of the NMR for facilities.
Facility data are not recommended for estimating
the NMR for the general population, because in
many settings, many neonatal deaths and live
births occur outside the health system, which will
cause substantial selection bias.

The NMR is usually calculated at the national
level. Sub-national estimates can also be calculated
if sample sizes are sufficiently large. The NMR is
sometimes calculated at a facility level to monitor
the outcome of delivery and newborn care in
health facilities. Reliable estimates for individual
facilities can only be obtained for very large
facilities if there are large numbers of deliveries
and neonatal admissions.

Strengths and Limitations

In many countries, vital registration data are not
sufficiently complete to allow reliable estimation
of the NMR. The standard techniques for
collecting data on live births and neonatal deaths
in population-based surveys have been widely
applied in programs such as the WFS and DHS.
Data quality is an important issue; common
problems include omission of deaths, particularly
very early neonatal deaths, and heaping of the
reported age at death on 7, 28, or 30 days.’
Heaping on these digits is particularly problematic
because it will lead to the misclassification of early
neonatal deaths as late neonatal deaths (seven days)
or late neonatal deaths as post-neonatal deaths (28
and 30 days).

" Heaping occurs when respondents do not know the exact age at
death. Estimated ages at death are often reported on certain
preferred ages, such as 7,28, or 30 days, leading to a distorted age
distribution of deaths in which too many deaths are reported at
these preferred ages, and too few at the ages just before and after.

The NMR may respond fairly quickly to
programmatic interventions, for example,
immunizing all pregnant women in areas of high
tetanus prevalence. However, survey-based
estimates are generally subject to relatively large
sampling errors, so it is impossible to detect
changes over short periods of time unless the
changes are quite large. Also, changes in neonatal
mortality rates are usually a long-term
phenomenon and thus occur slowly. Therefore,
we recommend collecting estimates of the NMR
every three to five years or longer.

One limitation is that the NMR is sensitive to
changes in data quality. For example, a rise in the
NMR may indicate deterioration in newborn
health outcomes, or it may indicate an
improvement in the reporting of neonatal deaths.
Therefore, assessing data quality is essential to
analysis.

Also, comparisons of facility-based estimates of
the NMR should be interpreted carefully because
the NMR in a facility is very sensitive to the case
mix of deliveries and neonatal admissions. A
higher NMR in one facility may not suggest
poorer quality of neonatal care in that facility
because the NMR may rise or fall with changes in
the case-mix. Also,improvements in prenatal and
intrapartum care and advances in medical
technology may increase the NMR because babies
who may otherwise have been stillbirths may
survive delivery only to die in the neonatal period.
For these reasons, we recommend that evaluators
break down facility-based estimates of the NMR
by birth weight (see Birth Weight Specific
Mortality Rate) and by admission status (direct

admission or transfer-in) as a proxy for case mix.
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IMMUNIZATION

Indicators:

® Proportion of infants born protected against neonatal tetanus
® BCG coverage

® DTP1 coverage

® DTP3 coverage

® OPV3 coverage

® Measles coverage

® HepB3 coverage

® Hib3 coverage

® Dropout from DTP1 to DTP3
¢ Fully immunized child (FIC)
°

Vaccine wastage rate



hild immunization is one of the most cost-

effective public health interventions for
reducing child morbidity and mortality. The
ultimate goal of immunization programs is to
reduce the incidence of vaccine-preventable
diseases in children by attaining high levels of
coverage with potent vaccines administered at the
appropriate ages (and recommended intervals
between doses for multiple dose vaccines). The
traditional six target diseases are poliomyelitis,
diphtheria, tetanus, pertussis, measles, and
tuberculosis. WHO has recommended that the
hepatitis B vaccine be included in national
schedules for delivering the primary series of
vaccines to children under one year. In many
African countries, national immunization policy
includes giving yellow fever vaccine at the same
time as measles. Countries are also being
encouraged to introduce new and previously
underutilized vaccines such as Haemophilus
Influenzae Type B. These vaccinations form part
of the basic childhood immunization package in
countries where they are appropriate or where
resources are available.

Immunization program managers and service
providers need continuous information to answer

the following questions (USAID, 2003):

(1) Are immunization services accessible to the
target population?

(2) How many individuals in the target population
are being vaccinated? Who is not being
vaccinated and why?

(3) Does the quality of services meet program
standards?

(4) Are resources being used efficiently?
(5) Are service strategies meeting their objectives?

(6) Are mortality and morbidity from routine
diseases being reduced?

CHAPTER 4. IMMUNIZATION

Table 4.1 provides an illustrative framework for
monitoring immunization programs. Monitoring
in this context is keeping a close watch on the
various functional or operational aspects of
immunization programs related to routine
immunization, new vaccine introduction, polio
eradication, surveillance, and so forth. The critical
inputs for monitoring immunization programs are
vaccines, refrigerators, temperature charts, needles,
syringes, and so forth. Outputs may include
immunization sessions, health education sessions,
outreach, and quality services. The main outcome
is immunization coverage. The intended impact
is reduced incidence of vaccine-preventable
diseases and lower infant and child mortality.

Evaluations are carried out periodically to answer

the following kinds of questions (USAID, 2003):

(1) What do clients, health workers, managers,
and/or other stakeholders think about the

service or specific aspects of it? What do they
like? What do they dislike?

(2) Were stated objectives achieved? How?

(3) Which inputs led to improvements and which
did not? Were there any unintended, positive
outcomes? What were they? How can they be
replicated?

(4) How efficiently were activities implemented?

(5) Which strategies should be continued?

An evaluation can undertake a comprehensive
study of the whole health system, or focus on a
service or program within the system, or a single
function such as cold chain, disease surveillance,
or training. Health service evaluations usually
focus on outcomes (e.g. changes in immunization
coverage), processes (e.g. vaccine delivery), and/
or client satisfaction. Impact evaluations examine
the effects of activities on morbidity and mortality
but are less common because they are time
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Table 4.1. Illustrative inputs, processes, outputs, and outcomes for monitoring immunization programs

Inputs Processes Outputs Outcomes Impact
Vaccines Training Functional Outputs | e Increased Reduced
Refrigerators Supervision ® Immunization coverage filségse
Temperature Service sessions held ® Reduced mnedence
charts delivery ® Education SOO: Lower.mfant

sessions held ® Increased and child
Vaccination Surveillance ) mortality
cards o Ft ® Health workers IPENEDILS
© i )
trained in EPI knowledge

® Needles, of when to
syringes ® Etc return

® LKtc.

Service Qutputs
® Quality services

® (lient
satisfaction

consuming and costly and because of the difficulty
of determining cause and effect relationships.

Measurement Tools and Data Sources

Many tools are available for identifying
immunization service delivery problems and how
best to address them. Routine monitoring tools
include patient registers, vaccination cards, tickler
files, tally sheets, and immunization monitoring
charts. Patient registers are used to identify
children who are due for a vaccination, monitor
missed opportunities, check the accuracy of
reporting and target case investigations.
Vaccination cards and home-based records enable
caretakers and health workers to monitor a child’s
progress towards full immunization. These tools
are valuable if patient records are poorly
maintained or if a child moves from one facility
to another. Tickler files are boxes in which
children’s vaccination cards are filed according to
the month in which the next vaccination is due
and aid in monitoring missed opportunities for
vaccination. Tally sheets are forms on which health

workers make a mark every time a vaccination is
administered and which are used for reporting to
the district level and monitoring the accuracy of
reporting from health facilities to the district.
Immunization charts monitor a health facility’s
progress toward coverage objectives.

Other methods that can be used to monitor and
evaluate program performance include
immunization program reviews (conducted
nationally following guidelines available from
WHO); system reviews of the cold-chain or
vaccine logistics systems (methods available from
WHO); health facility surveys (for information
concerning the availability of vaccines, essential
equipment and supplies, and observations of
health worker vaccination practices); and reviews
of vaccine safety (methods available from WHO).
System reviews of the cold-chain and vaccine
logistics system look at refrigerator temperature,
storage facility adequacy, and injection safety.
Health facility surveys and periodic reviews of
immunization practices use direct observation to
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examine counseling, vaccine safety, availability of
essential vaccines, equipment, and supplies.
Supervisory-based monitoring has also been used
in many countries to monitor and evaluate health
worker practices. Tools such as the Immunization
Services Assessment Guide (sometimes called “the
common assessment tool”) are available from
WHO/EPI for adaptation and enable users to
conduct a comprehensive assessment of all levels
of immunization services and to examine their

relationship to the health system as a whole
(USAID, 2003).

Sources of data for calculating immunization
coverage are routine reports (also referred to as
“program statistics” or “administrative data”) and
household surveys. Small sample surveys using
lot quality assurance methods have been used in
some places to assess the quality of service, track
coverage over time, and validate immunization
coverage at individual health service units, or both,
for the purpose of directing attention and support
to the facilities or areas that need it most. It is
often used in areas that do not correspond to
official reporting sites, such as urban slums
(USAID, 2003). Periodic evaluation of population
coverage is frequently conducted using large-scale
population-based surveys such as the DHS, the
KPC, the Arab League’s PAPCHILD, CDC’s
Reproductive Health Survey, or UNICEF’s
Multiple Indicator Surveys. Many of these surveys
use either basic cluster designs or complex
stratified sampling designs.

Other population-based surveys include
immunization coverage surveys, seventy-five
household surveys, and missed opportunity
surveys. Immunization coverage surveys use a
standard WHO methodology for determining
immunization coverage based on a survey of a
small number of individuals (210 in 30 clusters of
seven individuals each). Seventy-five household
surveys focus on households that have easy access
to health facilities. These surveys are based on
the assumption that if people in the 75 to 100
households that are closest to the health facilities

are not receiving services, then use of services in
the wider catchment area must be poor. Seventy-
five household surveys are useful in areas where
the population is stable and coverage is unknown
(USAID, 2003; WHO Training for Mid-level
Managers: Increase Immunization Coverage, Annex
C). While surveys are important they are not good
tools for routine monitoring as they are conducted
periodically (every three to five years). Therefore,
immunization programs rely on routine data to
measure coverage.

Surveillance of vaccine-preventable diseases (and
adverse events following immunization) is an
important component of immunization programs
and can be used as a tool to identify the presence
of vaccine-preventable diseases and guide actions
to prevent them from becoming public health
problems. Many countries have had vertical
disease surveillance programs for polio and
tuberculosis. Recognizing that a fragmented
approach to disease surveillance can be costly,
inefficient, and result in duplication of effort, many
countries are now moving towards integrated
systems of disease surveillance and response.
WHO-AFRO and CDC have developed a set of
indicators for monitoring and evaluating the
quality of integrated disease surveillance and
response activities, which are discussed in the next
chapter.

Methodological Challenges of Estimating

Coverage

Following are some key methodological challenges
of estimating immunization coverage.
Immunization coverage rates are usually based on
routine data derived from tally sheets that are filled
out at the health facility level. Although surveys
are not the primary tool for monitoring
immunization programs, both routine and survey-
based data are covered in this section. Coverage
rates can vary greatly by source of data. Users have
to be aware, therefore, of the strengths and
limitations of each data source in order to make
sense of any data.

Immunization
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Routine data are relatively inexpensive but have a
number of weaknesses that may result in invalid or
unreliable estimates of immunization coverage.

Routine data are based on data collected by health
facilities and other providers on the number of
children immunized with specific vaccines. These
data are available monthly and can be used at every
administrative level. The data are usually
aggregated at the district level, which is precisely
the level at which managers have responsibility
for improving the performance of immunization
services. Routine data, therefore, are more
appropriate than surveys for active monitoring of
immunization programs. In addition, routine data
are relatively inexpensive and can add additional
elements for little marginal cost, as opposed to
surveys.

However, routine data have a number of
weaknesses that concern both the numerator and
denominator. At the facility and district levels,
pressures to achieve targets may result in an
upward bias in the reporting, while a lack of
interest in record keeping and reporting may lead
to underestimates of coverage (Bos and Batson,
2000). These errors are compounded when district
or regional estimates are aggregated at the central
level.

Another weakness lies in the estimation of the
denominators for routine-based coverage rates.
Complete vital registration is the most reliable
source of data for the estimation of the
denominators for routine-based coverage.
However, vital registration systems are incomplete
and of poor quality in many low- and middle-
income countries. Estimates of the denominators
are therefore based on counts or estimates by local
health personnel, or on projections from the latest
census data. Use of the latest census data can
introduce considerable uncertainty depending on
how long ago the census was conducted.
Projections are usually made with cohort-
component methods for which estimates of
fertility and mortality rates are required. Census
estimates of the number of women of reproductive

ages are then multiplied by the age-specific fertility

rates to obtain the number of births. Estimates of
infant mortality are then used to reduce the
number of births to obtain an estimate of the
surviving number of children 0-11 months of age
(Bos and Batson, 2000).

At the district level, estimates of the denominators
may also be affected by migration. As a result of
net in-migration, districts may report routine
coverage rates greater than 100 percent of the
assumed target populati