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Abbreviations and Acronyms

ACTs

Artemisinin-Based Combination Therapies

AFP

Acute Flaccid Paralysis

AI

Appreciative Inquiry

AIDS

Acquired Immuno-Deficiency Syndrome

AMTSL
Active Management of the Third Stage of Labor

ANC

Antenatal Care

ARI

Acute Respiratory Infection 

ART

Antiretroviral therapy

ARVs

Antiretroviral drugs

BCG

Bacille Calmette-Guerin

BCI

Behavior Change Interventions

BHR

Bureau for Humanitarian Response

CA

Collaborating Agency

CBD

Community-Based Distributor

CDC

Centers for Disease Control

CDD

Control of Diarrheal Disease

CHW

Community Health Worker

CORE

Child Survival Collaborations and Resources Group

CORPS
Community Oriented Resource Persons

CQ

Chloroquine

CSHGP
Child Survival and Health Grant Program

CSTS+

Child Survival Technical Support

CYP

Couple-Years of Protection

DHS

Demographic and Health Survey

DIP

Detailed Implementation Plan

DOSA

Discussion-Oriented Self-Assessment

DOT

Directly Observed Therapy/Direct Observation of Treatment or Therapy

DOTS

Internationally recommended strategy for TB control consisting of 5 components (originally Directly Observed Therapy, Short-course, although current DOTS strategy is much broader now than these two concepts)

DPT

Diphtheria-Pertussis-Tetanus

DST

Drug susceptibility testing 

DTP

Diphtheria-Tetanus-Pertussis vaccine [N.B. International terminology has now shifted so that the convention is to use DTP rather than DPT.]

EBF

Exclusive Breastfeeding

EMNC

Essential Maternal and Newborn Care

EmOC

Emergency Obstetric Care

EOC

Essential Obstetric Care

EPI

Expanded Program on Immunization

FE

Final Evaluation

FP

Family Planning

GAVI

Global Alliance for Vaccines and Immunization

GDF

Global Drug Facility

GEM

Global Excellence in Management

GFATM
Global Fund for AIDS, Tuberculosis, and Malaria

GIVS
Global Immunization Vision and Strategy

GLC

Green Light Committee

HB

Hepatitis B

HI

Hygiene Improvement

Hib

Haemophilus influenzae type b

HIF

Hygiene Improvement Framework

HFA

Health Facility Assessment


HIS

Health Information System

HIV

Human Immuno-deficiency Virus

HQ

Headquarters

HR

Human Resources

ID

Intravenous Drug

IEC

Information, Education and Communication

IMCI

Integrated Management of Childhood Illnesses

IMPAC
Integrated Management of Pregnancy and Childbirth

IPT

Intermittent Preventive Treatment

IPTp

Intermittent Preventive Treatment in pregnancy

IR

Intermediate Results

IRS

Indoor Residual Spraying

ISA

Institutional Strengths Assessment

ITM

Insecticide-Treated Material 

ITN

Insecticide-Treated Nets

IUATLD
International Union Against Tuberculosis and Lung Diseases

IUD
Intrauterine Device

IYCF
Infant and Young Child Feeding

KPC

Knowledge, Practice, and Coverage Survey

LAM

Lactational Amenorrhea Method

LBW

Low Birth Weight

LQAS

Lot Quality Assurance Sampling

M&E

Monitoring and Evaluation

MCE

Multi-Country Evaluation

MCH

Mother and Child Health

MDR-TB
Multidrug-Resistant Tuberculosis (resistance to at least rifampin and isoniazid)

MIS

Management Information System

MNHP

The Maternal Neonatal Health Program

MOH

Ministry of Health

MPS

Making Pregnancy Safer

MTCT

Mother-to-Child Transmission

MTCT/HIV
Mother-to-Child Transmission of HIV

MTE

Mid-Term Evaluation

NACP

National AIDS Control Program

NGO

Non-Governmental Organization

NIDS

National Immunization Days

NMCP

National Malaria Control Programs

NMR

Neonatal Mortality Rate

NTP

National Tuberculosis Program

OPV

Oral Polio Vaccine

OR

Operations Research

ORS 

Oral Rehydration Solution

ORT

Oral Rehydration Therapy

PAHO

Pan American Health Organization

PEPFAR
President’s Emergency Plan for Aids Relief

PHC

Primary Health Care

PLA

Participatory Learning and Action

PMTCT
Prevention of Mother-to-Child Transmission

PVC

Office of Private and Voluntary Cooperation

PVO

Private Voluntary Organization

QA

Quality Assurance

QI

Quality Improvement

RED
Reaching Every District

RBM

Roll Back Malaria

RDT

Rapid Diagnostic Test

RFA

Request for Applications

RTI

Reproductive Tract Infection

SBA

Skilled Birth Attendance

SCM

Standard Case Management

SDM

Standard Days Method

SIAs •
Supplementary Immunization Activities
SNL

Saving Newborn Lives Initiative

SP

Sulfadoxine-Pyrimethamine

STD

Sexually Transmitted Disease

STI

Sexually Transmitted Infection

TB

Tuberculosis

TBA

Traditional Birth Attendant

Td 
combination of Tetanus Toxoid and a reduced dosage of diphtheria

TRM

Technical Reference Materials

TT

Tetanus Toxoid

USAID
United States Agency for International Development

VA

Vitamin A

VAD

Vitamin A Deficiency

VCT

Voluntary Counseling and Testing

VVM

Vaccine Vial Monitor

WHO

World Health Organization

WRA

Women of Reproductive Age

Caretaker: An individual who has primary responsibility for the care of a child. Usually, it is the child’s mother, but could also be his or her father, grandparent, older sibling, or other member of the community. 

Introduction to the Technical Reference Materials

The Technical Reference Materials (TRMs) are a product of the Bureau for Global Health, Office of Health, Infectious Disease, and Nutrition Child Survival and Health Grants Program USAID/GH/HIDN/CSHGP.  This document is a guide (not an authority) to help you think through your ability and needs in choosing to implement any one technical area of the Child Survival and Health Grants Program.  An attempt has been made to keep the language simple to encourage translation for use as a field document.

The TRMs are organized into modules that correspond to the primary technical areas and key cross-cutting areas that are central to the Child Survival and Health Grants Program.  Each module is designed to reflect the essential elements to be considered when implementing the given intervention or strategy, important resources that grantees should consult when planning their interventions.  Grantees are encouraged to download the specific modules that are most relevant to their proposed programs, or to download the entire package of TRM modules as a zipped file.  The TRMs presently include the following modules:

	Technical Areas
· Family Planning and Reproductive Health

· Maternal and Newborn Care

· Nutrition

· Immunization

· Pneumonia

· Diarrheal Disease Prevention and Control
· Malaria

· Tuberculosis

· Childhood Injury and Prevention
	Cross-cutting Areas
· Capacity Building

· Sustainability

· Program and Supply Management

· Behavior Change Interventions

· Quality Assurance

· Monitoring and Evaluation 

· Integrated Management of Childhood Illness (IMCI)

· Health System Strengthening


The present TRMs are regularly reviewed and updated with input from technical specialists in the USAID Collaborating Agency (CA) community, CORE Working Groups, and USAID technical staff.  The date of revision of each specific TRM module can be found at the bottom of each page of the module.  The TRMs are updated regularly to ensure that they remain up to date and reflect current standards relevant, and useful to the PVO community.  With this in mind, we ask that each user of this document over the next year please keep notes and inform us on the usefulness of these references, information that should be amended or changed, additions and subtractions, and general comments.  This will help us keep this document alive and responsive to your needs throughout the life of your programs.  Please share comments and any (electronic) translated copies with Michel Pacqué at CSTS+, michel.c.pacque@macrointernational.com.

CSTS is grateful for the many contributions and reviews by staff of the different Offices of the Bureau of Global Health, and many of their collaborating agencies, the CORE working groups and most of all to our PVO partners who continue to use this guide and provide valuable insight on how to improve it.

Quality Assurance
Quality assurance (QA) programs include all activities that contribute to defining, designing, assessing, monitoring, and improving the quality of health care.  At its simplest, QA can be defined as the implementation of health care processes that have been shown to lead to desired outcomes, especially outcomes such as increased wellness of the individual, family or community, decreased morbidity, or decreased mortality.  Such processes are often called “best practices.”  A major advantage of the QA approach is that it only requires the successful implementation of the best practice; it is not usually necessary to also show that the desired outcomes have been achieved because scientific evidence already exists that confirms the causal connection of the best practice to the desired outcomes. However, this simple description of quality becomes more nuanced as the complexities of the real world are accounted for, as discussed below. 

QA is institutionalized when quality of care is the focus of the organization, and all processes (financing, logistics, capacity building, behavior change communication interventions, clinical services, etc.) work effectively and synchronously to achieve quality health care.  More details about a framework for institutionalizing QA, including steps in the process can be found in Franco et al. (2002) and Silimperi et al. (2002), listed in the references section.

PVOs often are not able to influence all the factors that make up the enabling environment supporting QA institutionalization but they often provide leadership and resources which can guide an organization to focus on quality care.
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PVOs often will be responsible for support functions (capacity building, rewarding quality, communication and information) and for carrying out the core QA activities of Defining Quality (QD), Measuring Quality (QM) and Improving Quality (QI). These activities occur as part of routine health care delivery and management, through supervision of community volunteers or health-system workers, standards development and staff training in clinical topics, or accreditation of facilities or organizations.  QA activities include efforts to improve performance of individuals who deliver health services, as well as the processes and systems of care.

All QA work needs to consider the impact other sectors such as environment, agriculture, education and public works have on health.  QA is also influenced by and has an influence on health sector reform initiatives such as decentralization, increasing citizen participation, financing reform, or changes in the steering role of the public sector.  QA is not considered to be a vertical program, working independently.  Rather, it becomes part of every technical and support intervention, as each defines expected performance (QD), measures that performance (QM), and takes action to continuously improve performance (QI).

What Is Quality in Health Care?

There are many different definitions for the term “quality” in the context of healthcare:
“…Proper performance (according to standards) of interventions that are known to be safe, that are affordable to the society in question, and that have the ability to produce an impact on mortality, morbidity, disability, and malnutrition” (Roemer and Montoya-Aguilar, 1988).

“The quality of technical care consists in the application of medical science and technology in a way that maximizes its benefits to health without correspondingly increasing its risks.  The degree of quality is, therefore, the extent to which the care provided is expected to achieve the most favorable balance of risks and benefits” (Donabedian, 1980).

“Quality is doing the right thing, right, the first time, and doing it better the next time, with the resource constraints and to the satisfaction of the community” (Ministry of Health and Population of Malawi, 1997).
Quality is multi-dimensional, so USAID’s Quality Assurance Project (QAP) has identified nine dimensions of quality that are important to a health care delivery system’s various internal and external stakeholders: individual clients, communities, providers, managers, and payers.  Quality of care refers to the degree to which these nine dimensions of quality are present in the healthcare delivered to a client.

Dimensions of Quality

Technical performance: compliance with standards—the degree to which tasks carried out by health workers and facilities follow standards or meet technical expectations.
Access to services: lack of geographic, economic, social, organizational, or linguistic barriers to services.
Effectiveness of care: the degree to which desired results or outcomes are achieved.
Efficiency of service delivery: the appropriate use of resources to produce effective services.
Interpersonal relations: effective listening and communication between provider and client; based on the development of trust, respect, confidentiality, and responsiveness to client concerns. 

Continuity of services: delivery of care by the same health care provider throughout the course of care (when feasible and appropriate), as well as timely referral and communication between providers when multiple providers are necessary.
Safety: the degree to which the risks of injury, infection, or other harmful side effects are minimized.
Physical infrastructure and comfort: the physical appearance and cleanliness of the environment of care, and the comfort and privacy it affords clients and health workers.
Choice: client choice of provider, treatment, or insurance plan, as appropriate and feasible.  Inherent in this dimension is client access to information that allows the client to make an informed choice.

The definition of quality also depends on the perspective from which it is viewed.  Traditionally, four perspectives have been considered: client (recipient of services or products), provider, manager and community.  Providers may emphasize technical performance/compliance with standards; clients are often believed to care about physical infrastructure, comfort and interpersonal relations; managers often focus on efficiency.  However these assumptions should be validated before PVOs define quality in a given setting.

The Four Principles of Quality Assurance
QA work is based on four principles showing that QA is not just a set of activities, but also a fundamental set of beliefs and values that become a “way of doing things” in an organization.
Focus on client perspective and needs: QA recognizes that health services exist to meet the health needs of clients.  This principle emphasizes the importance of knowing who the clients are, while understanding and trying to meet their needs and reasonable expectations.  Clients include those within the organization (“internal” clients) who have needs and expectations of other colleagues to be able to do their work well, as well as external clients (the target population and other stakeholders).  The term “client” refers to the health services' target population, whether it is for curative, health education and promotion, rehabilitation or prevention services.

View work in terms of systems and processes: QA recognizes that unclear, redundant, or incomplete systems or processes may be a source of problems in care.  Instead of blaming the people working in these systems for poor performance, QA works to prevent, detect, and resolve problems within processes or systems of care, to enable providers to perform correctly.  Systems are made of three parts: inputs, processes and outcomes.  Outcomes occur in three time frames, from immediate output to intermediate effects and ultimate population impacts.
	
	Input
	Process
	Outcome

	
	
	
	Output
	Effect
	Impact

	Training CHWs
	Identified volunteers

Training materials
	Training session
	Meet learning objectives in session
	Increased numbers of qualified CHWs
	Increased case finding 

	Diarrhea Control Program
	Trained CHWs

Oral rehydration salts
	Education sessions for mothers

Correct assessment of diarrhea
	Children with diarrhea identified

Children treated with ORT
	Mothers able to begin ORT appropriately without seeking health system assistance
	Reduced morbidity and mortality

	Drug Supply
	ORS, antibiotics from central source

Pharmacist
	Stock management
	ORS/drugs available in health facilities
	Diseases properly treated
	Reduced morbidity and mortality


Make data-based decisions:  QA emphasizes the need to improve processes by understanding how they function.  This principle promotes decision-making using accurate and timely data, rather than on assumptions.  Understanding and using data also means understanding variation: Variation may be a normal part of the process or an indicator of real improvement if change is significant and sustained.  A change in a quality measure from time point A to time point B or a difference between one supervision unit and another may be nothing more than random fluctuation or it may represent a true and significant difference requiring management action.  (Variation is discussed briefly in the QM section of this document).

Teamwork: QA focuses on participation and teamwork to solve problems and implement quality solutions.  It recognizes that the impact of QA activities is most powerful when the participation, experience and knowledge of major clients, providers and stakeholders are included.
Core Quality Assurance Activities: Defining Quality (QD)

In order to develop a quality assurance process, quality must be defined.  Quality will be defined differently depending on the perspective from which it is viewed and the dimension of quality being addressed.

The definition of quality also changes based on which part of a system is being addressed.  The table above illustrates several different items which could define the quality of a diarrhea control program.  For example, the input of trained staff, the processes related to diagnosis and treatment, the outcomes of compliance with standards as well as reduced morbidity and mortality.  This table also shows that the outcome of one part of a system can become an input to another. Trained health workers are an output of training but an input to the processes of care.
Quality will also be defined by the level of quality desired.  The level of quality that is set as a target depends on a number of factors including baseline capacity, available resources, and time available.

· Minimum—This is the absolute lowest level of performance that is accepted.  The disadvantage of this standard is the program will never achieve more if this is defined as “quality.”
· Ideal—This is the highest level without regard to constraints.  The disadvantage of this standard is that it can be demoralizing because it may never be reached, and staff may stop trying to improve if they feel they cannot achieve the standard.

· Optimal and achievable—This level of quality acknowledges resource limits and sets a definition appropriate to the situation. It needs to be dynamic (revised as necessary).
Defining quality at community and household levels

Definition of quality should be made with community and client input.  Clarification of the goals of health sector interventions such as Save the Children’s Partner Defined Quality (see References) or other assessment processes is a first step.  Defining quality at the household level includes explicitly stating what knowledge, skills and inputs families and community health workers must have, related to preventive, rehabilitative, or home-based curative care.  The health sector will not be the only one establishing these definitions, as much health care in the community emanates from the influence of other sectors.  Quality for the community will often be expressed in terms of accessibility to life-saving services (e.g., availability of essential drugs 

or transport to a health facility for obstetric or other emergencies), community readiness to respond (i.e., knowing danger signs of childhood illness), being treated with respect by health workers, and morbidity/mortality data.

Though clients may not have the most current technical information, they will give a definition of quality if they are asked.  Such definitions might include when care should be given and where, or what medicines should be given.  It is important to talk to clients, identify their wants and needs, educate them about wants and needs that may be inappropriate (those that do not meet technically sound definitions of quality), and determine how the overall definition of quality is influenced by client perspectives.  For example, if the public is aware that most malaria is resistant to chloroquine, they know the standard for treatment should be another drug.  If CHWs insist on giving chloroquine, it is an inappropriate standard from both a client perspective and a technical one.

Defining quality at facility levels

In the health system, the definition of quality is primarily based on clinical standards which ideally should be evidence based and locally appropriate.  Quality is also defined as meeting client needs, but not when doing so would fail to meet essential technical standards of care.  Standards should come from the national level, and be locally adapted if required.  In cases where there are implicit standards (i.e., not written but understood by most, such as to try to reduce infant mortality to the lowest possible level, given the circumstances), or when national standards are not available, facilities should document standards related to their most important aspects of care and service delivery.
Standards may take many forms, including clinical protocols, procedures, case management guidelines (i.e., IMCI), specifications (i.e., laboratory quality control requirements), administrative policy, or inventory requirements.  If standards are not available, or if there is no time to formally set standards, other methods to effectively “set” standards include common training for all who deliver similar services, or implicit standards reinforced by supervisory practices.  Given the high turnover among health personnel in many settings, it is particularly important to have written guidelines or job aids to reinforce key technical standards for staff.  These can take many forms, including wall posters, pocket guides, checklists to guide the consultation, and counseling cards to help reinforce key messages to patients.

Defining quality at national/program levels

Defining quality at the national level can be put into two main categories: standards for performance of health care services and standards for qualification to deliver services.

Standards for performance of health care services at the national level should express what level of quality is desired throughout the country for each level of care. IMCI, prevention of MTCT of HIV, antiretroviral treatment, and infection prevention are some examples.  Standards exist in all countries, but may be outdated and not reflect that latest scientific evidence or simply may be unknown to frontline health workers.  In the absence of updated national technical guidelines, international standards and guidelines or materials used for educating health professionals often act as standards for clinical services.  National standards often set resource (input) requirements, key process requirements, and outcome targets (impact measures).  It is then up to the local level, or professional level, to set more detailed standards if needed to 

implement care, such as nursing policy and procedure or details concerning the content of HIV counseling.
Standards for qualification to deliver services can be further divided into two sub-categories: those for individual health providers, and those for health facilities.  Standards are set for individuals to complete a certain level or type of education, training and/or experience to be qualified to work in a health system.  This applies to physicians and nurses as well as community volunteers and is a way to set standards for the knowledge and skills one must have in order to participate in health service delivery.  This process might involve certification, licensure, or other professional regulation.  PVOs must ensure their health education and staff training efforts conform to any national standards.  PVOs may be critical in setting or upgrading standards related to knowledge and skills required by various family, community, and facility care givers.

At the institutional level, standards for qualification to practice may relate to licensure or accreditation.  Licensure is permission to operate and is granted by a governmental agency.  It usually establishes minimal standards for infrastructure and service delivery content.  It must be obtained prior to caring for clients.  Licensing standards are mandatory and apply to all facilities, public, private or PVO/NGO.

Accreditation is a voluntary process to assess compliance with optimal and achievable standards that identify critical cross-cutting functions, such as infection prevention, client education, or safety, that need to be in place to support high-quality care.  The main focus of accreditation programs in both developed and developing countries is hospital-based care.  The key difference between accreditation and other forms of quality regulation is that by focusing on optimal or desirable rather than minimum standards of care, accreditation has a strong performance improvement orientation, stimulating health care organizations to pursue increasingly higher levels of quality beyond the minimum needed for licensing.  Accreditation standards may be used by a facility as a self-assessment in order to identify areas where further improvement may be needed for the facility to achieve accreditation.  The formal accreditation assessment is carried out by external evaluators—surveyors—who judge a facility’s compliance with the standards.  The external evaluation may be linked to reimbursement systems, or permission to operate, so as to identify facilities that are and are not able to care for patients at a level of acceptable quality.  A subtype of accreditation, focused accreditation might set standards for specific services such as adolescent-friendly services, or UNICEF’s Baby Friendly Hospital Initiative.  In contrast to traditional facility-wide accreditation programs, focused accreditation programs have tended to target priority services in primary care facilities and thus may be of more interest to PVOs. 

PVOs should be aware of any national accreditation or focused accreditation standards, and use them to evaluate the quality in their own facilities and services.  PVOs may be instrumental in introducing accreditation-type standards, especially when leading efforts to adopt IMCI.  For more information, see Rooney and Van Ostenberg (1999), listed in references.
Issues in setting and communicating standards

· Are standards current and evidence based according to local and international standards of practice?
· Are standards pertinent?  Are the “right” standards available? For instance, if malaria is the biggest cause of mortality, malaria diagnosis and treatment standards must be available.
· Do standards define quality in a useful way (minimal, ideal, optimal, and achievable)? 

· Are standards available?  That is, are they present in the workplace (including community) in a manner the user can access and understand?
· Are standards linked to each other that are defined at the input, process and outcome level?  For processes to be implemented inputs need to be specified; for outcomes to be achieved, process standards usually need to be met.  Are impact standards specified if necessary?
· Have standards been communicated?  Are all volunteers/health system workers familiar with the standards and, if so, do they practice with the same standard. If not, what steps can be taken to increase health worker compliance with standards?
· Can you assure that all clients receive the same level of quality whenever and wherever the standard is applied?  If not, the government, community, facility leaders or PVO should work on improving compliance with the standard, or changing the standard.
Core Quality Assurance Activities: Measuring Quality (QM)

Activities to measure quality should flow logically from defining quality.  When standards are explicit, one can develop indicators to measure how well performance matches the standards.  QM cannot be done without specifying the standard, or desired performance.  QM relies on data, not just impressions or hunches, to support decisions and demonstrate changes in quality of care.  Qualitative information has value, and is especially important when seeking client opinion, but generally does not satisfy the need for “proof” offered as evidence of meeting or exceeding quality standards.

Continuous quality improvement depends on routine monitoring of selective data by workers and their supervisors, with an emphasis on interpreting and acting on the data at the lowest level of analysis.  Data may also be forwarded to higher levels for independent or aggregated review, but action is at the level of collection.  To improve quality, regular monitoring is more important than episodic evaluation.  At the same time, it is not feasible to expect health workers to routinely collect a large number of indicators.  A selection of key indicators—usually those related to priority health services or ones where quality is expected to need the most improvement—must be chosen so as not to overburden health workers with data collection.  Ideally, quality indicators should be easy to calculate from records that are already being maintained by staff, such as patient charts.  Monthly chart review of a sample of medical records has been found to be a feasible method of collecting quality monitoring data in many countries.
Like standards, QM can be done at any point in a system: inputs, processes, outputs, effects or impacts.  Local assessors (community- or facility-based) usually find it easiest to measure inputs, processes and outputs, while external assessors (national or program managers) are most often interested in impact.  Four types of quality measures are most often used: baseline, monitoring, evaluation and programmatic evaluation.  (For more on monitoring and evaluation see also the Monitoring and Evaluation module of the TRMs.)
· Baseline measures are done to identify opportunities for improvement, so post-intervention analysis can determine if a change is really an improvement.  This may occur during community or facility assessment, or during a focused study related to specific areas of desired improvement. KPC assessments may provide this data.

· Monitoring implies a routine collection of readily available data.  This includes, but is not limited to, HMIS or community based information system data, usually collected by health workers or community workers.  Regular collection of the same data over time permits the plotting of the data points as a time series to show trends and progress.  Data collection and interpretation are usually linked with routine monthly or quarterly reporting.  Data may be collected through supervision, or by health staff for use during supervision, most often through direct observation, interviewing workers and clients, and record review.  Facilitative supervision, mentioned in this document’s section on management, is an ideal way to both collect quality measures and begin problem solving with the community or health workers.  Monitoring is usually done at the input, process and output levels, since effect and impact measures take a longer time to change and are not appropriate for monthly measures and interpretation.

· Evaluation is a more rigorous and focused measurement activity, usually with different objectives and aimed at a different audience than monitoring.  The purpose of an evaluation is to assess if the effect of the intervention is better than no intervention, or some other alternative, in the particular context of the evaluation.  Various techniques can be used to compare the effect of the intervention to alternatives, and to address potential bias in the evaluation.  Health facility surveys use more reliable sampling and stratification methods than monitoring.  Data usually include effect and impact measures at the household/community or facility level.

· Programmatic Evaluation measures performance against an implementation plan and program goals.  Program inputs, outputs, and outcomes might be measured, while effect and impact measures are usually collected.

Understanding variation is a key skill in quality monitoring.  Performance which is stable exhibits natural, or normal, variation, caused by the differences in people, equipment, materials, methods, or measurement that occur over time.  If performance is not at desired levels, it may be because the current system or process is incapable of doing any better—management action is needed to change the process or system in order to achieve the desired level of performance.  Or, it may be because a one-time special cause created a unique situation resulting in unexpected performance.  Data can be organized in ways that help you determine if a process exhibits normal or special-cause variation. When a normal variation occurs, and you do not like the level of performance managers MUST change the process/system in order to yield improvement.  When special cause variation occurs, one studies the event to determine if any response is needed, but one does NOT routinely change the process/system.  When deliberately making changes to improve a process or system, data must be collected to prove that a change is really an improvement.  That is, the change has substantially modified the process/system so that improved performance will be sustained.  This is a very simple discussion of variation, which is further explained in Massoud et al, listed in references.
Measuring Quality at community and household levels

Communities themselves, the health-related volunteers who work with the community or the facility staff closest to household service delivery, may all do monitoring. A primary advantage of community-based data collection is that one gathers information from people who do NOT come to fixed health facilities (as well as those that do), yielding a more accurate measure of the health of a community.
Data can be gathered from any parts of a system—inputs, processes and outcomes, including impact—which can be accessed in the community.  PVOs might measure level of knowledge or skill related to infant feeding or recognition of danger signs in pregnancy; availability of required inputs such as bleach for home care of PLWA; completion of all medications in a course of antibiotic or malaria treatment; caretakers’ ability to recognize the need for and administration of ORS.  This data can be aggregated by neighborhood, by social or literacy status, by age, or any other characteristic that might give insight into causes of poor quality or possible improvement activities.

PVOs need to supervise community health workers, whether volunteers or facility-based health staff.  Direct observation or client interview are the best ways to determine if their performance meets standards.

Quality monitoring at facility levels

Monitoring health worker compliance with standards, and health system performance against standards, most commonly occurs at the facility level.  Some monitoring data will be gathered for required HMIS or other information systems.  PVOs should analyze and act upon this data at the facility level, independent of any analysis or action suggested by higher levels.  Other monitoring data will be gathered to establish baselines and measure improvements.  Some improvement monitoring may only be done for a limited period and stopped once the higher level of quality appears to have stabilized.  Still other monitoring may be done as part of routine supervision, whether internal or external.  In addition, a facility may choose to monitor performance of key high risk, high volume or problem prone activities.
More detailed information about developing monitoring systems in primary care and hospital settings can be found in Bouchet (no date) and Ashton (2001) at the end of this document.

In addition to routine monitoring, facilities may track sentinel events, or unexpected occurrences that lead to problems or mishaps in care.  Examples might be maternal death, post-surgical infections, needle stick injuries to the staff, or medication errors.  In developing world health systems, there is rarely a demand or requirement from the central level for this information, so PVOs may often lead the way in tallying, investigating, and responding to these occurrences. 

Also, facilities have numerous log books, inventories and tracking systems that should be considered data for QM use.  If data is not used after it is collected, serious thought should be given to stopping the collection.  Staff should also ask if the data that are collected are valid and reliable, and spot-check routine records periodically.

Facilitative supervision should occur within facilities, from facilities to subordinate groups (smaller facilities or communities), and from higher levels to facilities.  Many checklists in use do a good job of tracking inputs, and staff and facility capacity to deliver services, but have little measurement of the quality of care.  PVOs should ensure that supervision includes an evaluation of quality of care related to the most common, problem-prone, or high-risk medical conditions.  Supervision processes should be flexible enough to deviate from established checklists when needed.  Supervision guides can be helpful in reorienting supervision encounters towards assessing compliance with standards, providing clear feedback, transferring knowledge and skills, identifying problems, and developing action plans. (see MAQ 2002 listed in the references for further discussion of supportive supervision.)

Quality monitoring at national/program levels

Most often, measures of quality at national level are done through HMIS monitoring, special studies, or impact measures.  PVOs can contribute to both the data collection, and specification of the indicators collected.  At the national level, careful attention must be paid to consistent definitions of the data to be collected, as well as inter-rater reliability and data validity.

National measurement systems may require data collection for sentinel events.  PVOs can help define these unexpected occurrences, and make recommendations for widespread action to prevent recurrences.

Evaluations are most often done at the national level, with impact measures collected using rigorous sampling criteria.  Programmatic evaluation also most frequently occurs at the national level, in many cases using international targets for performance.

Accreditation and focused accreditation are done at a national or program level, with attention to stakeholder involvement in defining both the standards and measures to be used.  Typically, feedback of the formal findings and recommendations based on these measures takes quite some time to reach the facility or programs; so PVOs involved in these activities should strive to develop ways to get results in a timely and useful manner.

Core Quality Assurance Activities: Improving Quality (QI)

As measurement logically flows from defining quality, improvement logically comes from measuring quality. Results from monitoring or supervision can identify baselines and identify areas for improvement. Evaluations provide both baseline results and priorities for improvement interventions.

There are additional sources for identifying what quality needs to be improved.  Recently introduced or revised standards should be monitored to see that new performance is sustained.  This may be done as part of a training evaluation or part of QA, but the information must be used by direct supervisors to assure that the new standards are understood by frontline health workers and are reflected in routine performance.  Some key program elements can be specified for improvement by supervisors, program managers or national policies.  Some may be linked to health reform, changes in logistics or financing systems, or changes in pre-service education of health workers.  Another approach is to use QI tools and techniques to reduce waste, eliminate 

repetitive or redundant steps in care, reduce client waiting times, and improve compliance with technical standards.
Alternatives for improving quality 
Include a range of interventions, some of which are providing inputs (drugs, finances, staff); a manager making a decision to take action; trial and error; copying a successful practice from another facility—but the better way to go about improving quality is to follow a logical approach that will target the cause of poor performance and lead to sustained improvement.

The four steps of QI 

These four steps are much like basic steps of problem solving.  These steps can be applied to simple or complex situations, ranging from those that simply require a decision to be made to those that require extensive study to determine the root cause and appropriate intervention.  More detail about QI tools, techniques and approaches can be found in Massoud et al., 2001.  The four steps are the following:
· Identify what to work on and who will work on it.

· Analyze the process/system in which the performance is occurring and the available baseline data and identify “root causes” of the problem(s).

· Develop hypotheses about what changes will address the root or obvious cause of the problem, including indicators that will be used to measure the improvement.

· Test and implement the hypothesized solution to see if improvements result. Develop implementation plans; monitor those plans; monitor the effect of the intervention. Decide if the action is appropriate to cause sustained improvement. Institutionalize the intervention if appropriate, and remonitor as prescribed.

Examples of Quality Improvement Approaches

Individual decisionmaking
A guard at a health center noticed used needles lying in the trash heap. He knew they should be buried, but no pit had been dug.  He grabbed a shovel and covered the needles with dirt.  This solved the immediate problem. However, he recognized that practices needed to be improved to prevent this from recurring, so he brought it to the attention of the person in charge.  The center staff could then work on a policy for correct needle disposal.
Rapid team problem-solving approach
A health center and its community health workers routinely did outreach to villages to deliver tetanus toxoid injections to pregnant women.  They tracked the number of women who received the injections and calculated a coverage rate each quarter.  When they noticed the rates had decreased for two quarters in a row, they decided to study the problem.  A team of CHWs and center staff reviewed their current policies for administering tetanus toxoid, and discussed possible causes for the decline.  They decided that several things could be the cause: fewer 

outreach visits were made than planned; the outreach workers sometimes forgot to give the injections; the injections were not always recorded properly; women seen in the health facility sometimes did not get injections.  The team decided to remind all CHWs and clinic staff of the policies for tetanus toxoid administration and the proper way to record injections.  The next two quarters saw a return to the usual high levels of performance.

Systematic team problem-solving approach
CHWs noticed that many children treated for malaria with Fansidar had not improved after treatment.  People in the community said that the drugs were not effective, but research done in the district showed little resistance to Fansidar.  A team was formed at the health center, including CHWs, to investigate and make recommendations for ways to improve treatment outcome.  They used system modeling and flow chart analysis of the process of malaria diagnosis and treatment; and cause-effect analysis to identify probable reasons for the failure to improve.  They suggested several possible causes, including: mothers not understanding how to give the medicine; families selling the drug; health workers prescribing the wrong drug; health workers dispensing the wrong drug.  They designed streamlined data collection activities to test each of these possible causes, and discovered that many mothers did not trust this new drug so they did not give full doses to their children.  The team developed a standard set of messages about Fansidar and treating malaria that CHWs and clinic staff would use, and included this topic in a neighborhood health committee meeting.  They monitored the number of women who could state the correct way to use Fansidar using home visits and tracked the number of children who failed to improve after treatment.  After the intervention there was a reduction in treatment failures.

Process improvement
A district hospital formed a maternal care process improvement (PI) team, made up of the physician who treats obstetric patients, a midwife, the sister-in-charge of the labor and maternity wards, a representative from the outpatient care area who is involved in antenatal and postpartum care, and a community member.  They routinely reviewed statistics about antenatal care coverage, deliveries, complications, and postpartum visits.  They became concerned that the number of women who had postpartum exams was too low, and then used several methods to investigate the problem.  One was to have members of the team determine the practices and policies for telling mothers to return for postpartum care (did standards exist for the staff to follow?).  Another was to charter a team to postulate possible causes to explain why mothers did not return for care and investigate those causes.  They found that there were no common practices or formal policies for instructing mothers to return for post partum care.  The problem-solving team discovered mothers often did not know they should come back.  They recommended that staff routinely counsel mothers on when and why to return.  Standards and teaching aids were developed for use during both antenatal and delivery care.  They made no further recommendations for intervention.  The process improvement team continued to look at the routine data and noticed that although the counseling was improved and mothers knew when they could return for care, the number of women seeking care was still too low.  They formed another team with CHWs to find out from the women why they were not coming back.  This team discovered that by six weeks, when the visits should occur, postpartum mothers were back working in their fields.  The PI team changed the protocol for the routine postpartum visit to four 

weeks postpartum (contrary to WHO recommendations) and mobilized the community to improve practices.

Improving Quality at community and household levels

Formal QI efforts rarely take place at the household level, though the steps of QI are helpful for problem-solving within a family or for personal improvement by patients themselves.  For example, to address problems with care for PLWA, one could follow the steps of QI with the family to develop solutions.  At the community level QI is often done with teams representing stakeholders and clients, chaired by health staff.  QI at the community works best when the community identifies the topic for improvement and agrees to make the effort to improve practices.  Simple tools work best such as flow charts, systems models, and tallies for data collection.

Quality improvement at facility levels

This is the level at which QI has the most impact.  Facilities are made up of people operating in systems and processes, and QI is designed to address system and process improvements.  Improvements can be done at unit levels, across several units (e.g., care of post-surgical patients including surgery and obstetrics), across several facilities (e.g., implementation of IMCI), or across all the units of a large facility (e.g., infection prevention in a hospital).  Teams are formed when needed.  Some will dissolve after the work is done, and some will be permanent teams that routinely measure and improve quality of care, like a surgical team or an infection prevention committee.

Results of QI efforts should be monitored as part of routine QM activities.  The facility will probably benefit from assigning responsibility to a quality management team for selecting improvement areas and monitoring results.  This team will routinely address quality measurement and quality improvement issues.  This team can receive reports of unit-based improvement efforts and coordinate information flow to ensure others in the facility learn from these results.

Quality improvement at national/program levels

Improvement Collaboratives can be used very effectively at the national and regional levels to quickly achieve and spread improvements.  Collaboratives are a new way of organizing and structuring quality improvement efforts to adapt and spread existing knowledge (e.g., best practices, evidence-based guidelines) to multiple settings.  In this approach, a common topic (such as tuberculosis care or essential obstetric care) is identified, perhaps at a national level or among several similar organizations (several health centers, several community-based health programs, a hospital and its referral system).  As a time-limited strategy, the collaborative focuses efforts of multiple teams in an intensive period of learning and action to make significant gains in the chosen health topic during the course of 18-24 months.

A collaborative begins with a consensus description of the kind of care that is feasible and desirable in that setting, using the best evidence available.  This step involves technical experts and provider representatives, and a review of pertinent evidence-based standards.  The product of this step is a “change package,” or a set of interventions that are desired across all settings.  This keeps the effort focused on making clinically significant improvements, and defines quantitative indicators to measure these changes.

Collaboratives use established quality improvement tools, in which teams of providers analyze the way they provide care and then develop and test potential improvements on an incremental basis.  But instead of a single team working to solve all of the operational problems that may constrain the delivery of best practices, the collaborative channels the creativity of many teams, even as many as 30 or 40, all in different facilities, to solve common problems.  The teams each address specific obstacles they face in their local settings to implement the best practices or improved model of care and then share their results with the entire collaborative, so that other teams can benefit from the changes and interventions found to be effective.  Teams also track a core set of indicators (usually 5 to 10) to gauge their progress towards achieving the goals of the collaborative, usually on a monthly basis.  This sharing of ideas and results fosters a sense of “friendly competition” among teams, each trying to achieve the best results.

The improvement phase uses traditional QI steps and teams.  But in the collaborative framework, the focus is on starting immediately to test changes in the organization of health care, initially on a very small scale (usually on the level of one provider and a few patients and a one week time frame).  If early results are encouraging or unclear, the team goes on to progressively larger trials or tries something else.  This is not an academic research model, but it is firmly based on measurement.

As teams share the results of their improvement efforts, each team learns from the experience of the other teams.  Various mechanisms are used to spur shared learning and exchange of ideas in a collaborative, including periodic meetings of all the teams, Web-based platforms for posting improvement reports and data, listservs, telephone conferences, and team-to-team visits.  Through active shared learning, both efforts that produce measured improvements and those that fail are communicated and can thus provide benefits for other teams.  Under traditional quality improvement strategies, much of what could be learned from the experiences of individual teams has been lost.  This arrangement provides a quantum leap in the efficiency of QI efforts.

If overall results are favorable, the collaborative structure can be used for a scaling up phase.  The best performing teams can provide the nucleus of an “expansion collaborative” in which they support new teams, this time with the benefit of everything learned in the first phase.  The main job at this phase is adapting the overall model for care (e.g., for tuberculosis control or essential obstetric care) to the needs of the new clinics.  Most of the changes developed by teams involve the practical details of implementing evidence-based guidelines within their local constraints.  An example might be approaches to finding new TB cases, an area that is important but has not been addressed by much scientific evidence. 

Collaboratives have now been applied in a number of African and Latin American countries, with teams in both public sector and NGO hospitals and health centers.  The cumulative experience to date suggests that collaboratives can provide a compelling structure for inducing and scaling up significant improvements for delivery of critical services.  PVOs can apply the collaborative approach to engage multiple teams in a single country or to link efforts of the organization in several countries in the same region, to work out the operational details of spreading best practices related to a specific service area, such as PMTCT or adolescent reproductive health services.  Collaboratives can also provide a practical framework for PVOs 

and MOH regional or district teams to work together on a common topic, such as linking community-based efforts of NGOs to increase demand for skilled birth attendance with efforts to improve quality of obstetric care at government facilities.  For more information on collaboratives and how the approach has been applied to improve essential obstetric care in Latin America, see Bornstein and Marquez (2005).
How Do We Implement Quality Assurance Activities?

Experience has revealed a step-wise process through which organizations move when adopting a QA approach, from the facility to the national level.  This process is elaborated in the Franco et al (2002) reference.
Pre-existing: In the time “Before QA” clinicians are prompted to action as they decide that improvements can and should be made.  Clients or other stakeholders may identify problems with the quality of care.  Efforts are disorganized and isolated but may have good results.  The first murmurings are heard that “we really need to improve our quality of care.”  PVOs in this stage may be doing isolated QD, QM or QI activities, without using organized approaches or linking their work to national programs.
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Awareness: In this phase, decisionmakers become conscious of the need to systematically address the need for improvements in quality of care.  Leaders and decision makers become educated about QA and decide to spread that awareness to others within the health system and community.  Leaders demonstrate the need for improvement, convincing both health workers and the community that improvements are needed and are possible, but will not come about without change.  PVOs may do capacity building, benchmarking, make site visits or other awareness-building activities, ideally in concert with government QA activities.
Experiential: As awareness builds, the organization decides to try “doing” QA, both to learn how to do it, and demonstrate that improvement is possible.  They should start by defining quality.  Whether they begin work on standards, measurement or improvement will depend on many factors.  If leaders or stakeholders clamor for improvement in a certain clinical area, or if project success is measured with specific desired improvements, the organization may start by adopting known changes that will lead to improvement, measuring baseline and changes.  If standards are of poor quality or are lacking, they may begin by measuring baseline performance related to the standards, reaching consensus on critical clinical standards, spreading the knowledge and skills needed to follow the new standards, and measuring performance and clinical outputs after the new standards are in place.  If existing monitoring data shows undesired levels of performance, they may choose to follow the steps of QI while continuing to monitor, looking for improvements.  Results of these first efforts should be disseminated, and if successful, leaders will likely support an organization-wide strategy for QA.  PVOs should select appropriate experimental QA activities at the household/community and facility levels that respond to organizational priorities and program goals.

Expansion: In this phase, the organization will strategically expand both the scope and scale of QA activities.  Increased capacity building efforts will also allow more people to actively participate.  A strategy for QA should be developed, and priorities, goals and implementation strategies specified.  The responsibility for quality and QA interventions can be taken on by a management team or a separate QA committee that reports to the organization’s leaders.  Results of QA efforts should routinely be disseminated both within and outside of the organization, so others may learn from their efforts.  PVOs may help both household/community and facility level staff to develop a QA strategy, conduct capacity building activities, and expand the scope and scale of QA.

Consolidation: As expansion builds, the organization strengthens QA and integrates QA activities into routine operations.  At this point, management acknowledges the focus on quality of care.  The principles of QA guide work in other areas, so that facilitative supervision techniques, for example, are used universally, or the entire organization automatically monitors performance after new standards are introduced.  Typically, the organization will step back and evaluate QA efforts to identify missing elements or lagging QA activities and take corrective action.  Policy about a focus on health care quality and activities to support quality care may be formed, or quality concepts will be integrated into all policy documents.  A learning organization develops—one that studies its processes, learns from its mistakes, and continually acts to improve quality of care and service delivery.  PVOs may help an organization to generate policy, develop strategic and operational plans that address quality, conduct evaluations of existing QA efforts, or support management evolution into a quality-focused practice (i.e., putting quality measures into job descriptions and performance evaluation; setting organizational priorities and operational plans based on quality priorities).

Maturity: In the ideal state, “quality is everybody’s business.”  QA is formally and philosophically integrated into the structure and function of the organization.  There is a balanced set of QA activities, including QD, QM and QI.  This does not mean there are no problems with quality of care.  On the contrary, it means that the organization is routinely defining, measuring and improving quality, and is always working to make something better.  The organization serves as a model for others who want to achieve excellent quality of care.
References and Resources

Introduction

Many of the references listed below are now Web-based and contain their highlighted (in blue) “hyperlinked” website address.  To access them, use an electronic copy of this document (which you can access from our website: http://www.childsurvival.com/documents/usaid.cfm). Simply click on the blue highlighted website address of the reference that you want to find in this document, and you will automatically be connected to that site/reference online.  Another option is to be online using your browser, and manually cut and paste/or type in the website address for the reference you want to find from this document.

Some of the references still remain available only in hard copy, and an attempt has been made to provide information on how to obtain them.  All documents published under USAID-funded projects can be obtained from USAID’s Development Experience Clearinghouse (DEC), http://www.dec.org. The order number of each document begins with PN- or PD- and appears in parentheses at the end of the citation.

This reference and resource list is by no means the last word on any of these interventions or cross cutting strategies.  This annex cannot possibly be exhaustive, but rather can help steer the user in the right direction when researching these areas.

This is a dynamic list, as are the TRMs in general.  We ask that throughout the year you provide us with information on the availability and usefulness of each entry, as well as additional resources that you think should be added to this list, as appropriate, so that next year we can continue to update it.  Please send comments and recommendations to Michel Pacqué at CSTS+ mailto:Michel.C.Pacque@orcmacro.com.
Key Tools and Collections for Quality Assurance Activities
COPE: Building Partnership with the Community to Improve Health Services, EngenderHealth

http://www.engenderhealth.org 
COPE (client-oriented, provider-efficient services) is a set of flexible self-assessment tools that assist providers and supervisors to evaluate and improve the care offered in clinic and hospital settings. Using self-assessment, client-interviews, client-flow analysis and facilitated discussion, staff identify areas needing attention and develop their own solutions and action plans to address the issues. Originally developed for family planning services, COPE has been successfully applied in a variety of healthcare settings all over the world for over ten years. With the growing popularity of COPE, healthcare providers from related disciplines asked if the tools could be adapted to a wider range of health services. EngenderHealth answered the demand by creating these new products: COPE for Maternal Health Services and Community COPE: Building Partnership with the Community to Improve Health Services.

Partnership Defined Quality: A Tool for Partnership and Health Provider Collaboration, Lovitch R, et al. 2003. Save the Children USA
http://www.savethechildren.org/technical/health/PDQ_Final_Manual.pdf.
This tool helps to bridge the gap between health facilities and their clients in the communities they serve. It links a quality improvement model to community mobilization activities. 

Maximizing Access and Quality (MAQ). The purpose of the MAQ Initiative is to bring together USAID/Washington, USAID Missions, the cooperating agency (CA) community and other partners to identify and implement practical, cost-effective, and evidence-based interventions aimed at improving both the access to and quality of family planning and reproductive health services. The MAQ Initiative was established in 1994 in response to the large unmet demand for voluntary contraceptive services. It is based on the understanding that removing barriers, promoting access and improving quality by focusing on specific practical interventions can serve the needs of clients and thereby markedly improve programs. MAQ aims to distill and disseminate lessons learned from the broader CA experience as well as identify critical areas that have not yet been addressed. http://www.maqweb.org/maqinitiative.shtml  Several quality-related publications are available on the monographs page http://www.maqweb.org/maqdoc/ including the following: Making Supervision Supportive and Sustainable: New Approaches to Old Problems. MAQ Papers 1(4).
Quality Assurance Project. The QAP website has various guides, tools, and results of quality evaluations in a variety of settings http://qaproject.org/ Especially useful is the monographs page http://qaproject.org/pubs/pubsmonographs.html, which has the following tools among others:

· Ashton, J. 2001. Health Manager’s Guide: Monitoring the Quality of Hospital Care. Bethesda MD. Published for the U.S. Agency for International Development (USAID) by the Quality Assurance Project—http://www.qaproject.org/PDF/hspcarebook501.pdf.
· Bornstein, T. and L. Marquez. 2005. Improvement Collaboratives: An Approach to Spreading Best Practices—http://qaproject.org/methods/collaboratives.htm.
· Bouchet, B. (undated) Health Manager’s Guide: Monitoring the Quality of Primary Care. Bethesda MD. Published for the U.S. Agency for International Development (USAID) by the Quality Assurance Project—http://www.qaproject.org/pdf/hmngrfinal.pdf.
· Franco, L.M., D.R. Silimperi, T. Veldhuyzen van Zanten, C. MacAulay, K. Askov, B. Bouchet, and L. Marquez. 2002. Sustaining Quality of Healthcare: Institutionalization of Quality Assurance. QA Monograph Series 2(1). Bethesda, MD: Published for the U.S. Agency for International Development (USAID) by the Quality Assurance Project—http://www.qaproject.org/PDF/monographinstitQA.pdf.
· Massoud, R., K. Askov, J. Reinke, L.M. Franco, T. Bornstein, E. Knebel and C. MacAulay. 2001. A Modern Paradigm for Improving Healthcare Quality. QA Monograph Series 2(1). Bethesda, MD: Published for the U.S. Agency for International Development (USAID) by the Quality Assurance Project—http://www.qaproject.org/pdf/improhq601bk.pdf.
· Rooney, A. L. and P. R. vanOstenberg. 1999. Licensure, Accreditation, and Certification: Approaches to Health Services Quality. QA Monograph Series. Bethesda, MD: Published for the U.S. Agency for International Development (USAID) by the Quality Assurance Project—http://www.qaproject.org/monov.htm.
Other Resources
Donabedian, A. 1980. Explorations in Quality Assessment and Monitoring. Volumes I, II, and III. Ann Arbor, MI: Health Administration Press.

Ministry of Health and Population of Malawi. 1997. National Quality Assurance Plan (draft). Lilongwe, Malawi.

Roemer, M. I., and C. Montoya-Aguilar. 1988. Quality assessment and assurance in primary health care. WHO Offset Publication No.105. Geneva, Switzerland: World Health Organization.

Silimperi, D.R., L.M. Franco, T. Veldhuyzen van Zanten, and C. MacAulay. A framework for institutionalizing quality assurance. International Journal for Quality in Health Care 2002: Volume 14, Supplement 1: 67-73. http://intqhc.oupjournals.org/cgi/reprint/14/suppl_1/67?ijkey=1Qc1GdS8Kwftc&keytype=ref&siteid=intqhc.
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