
1. INTRODUCTION

Country experiences 
in implementing patient monitoring 
systems for HIV care and antiretroviral 
therapy in Ethiopia, Guyana and India:
an overview of best practices and lessons learned





Country experiences 
in implementing patient monitoring 
systems for HIV care and antiretroviral  
therapy in Ethiopia, Guyana and India:
an overview of best practices and lessons learned



© World Health Organization, 2010

All rights reserved. Publications of the World Health Organization can be obtained from WHO Press, 
World Health Organization, 20, avenue Appia, 1211 Geneva 27, Switzerland (tel. +41 22 791 3264; 
fax: +41 22 791 4857; e-mail: bookorders@who.int). Requests for permission to reproduce or translate 
WHO publications – whether for sale or for noncommercial distribution – should be addressed to 
WHO Press, at the above address (fax: +41 22 791 4806; e-mail: permissions@who.int).

The designations employed and the presentation of the material in this publication do not imply the 
expression of any opinion whatsoever on the part of the World Health Organization concerning the 
legal status of any country, territory, city or area or of its authorities, or concerning the delimitation 
of its frontiers or boundaries.

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

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

WHO Library Cataloguing-in-Publication Data

Country experiences in implementing patient monitoring systems for HIV care and antiretroviral therapy 
in Ethiopia, Guyana and India : an overview of best practices and lessons learned.

1.HIV infections - therapy. 2.HIV infections - drug therapy. 3. Anti-retroviral agents - therapeutic use. 
4. Monitoring, Physiologic - standards. 5.Data collection - methods. 6.Ethiopia. 7.Guyana.  8.India. 
I.World Health Organization. 

ISBN 978 92 4 159900 9    (NLM classification: WC 503.2)



iii

Contents
Acronyms  ................................................................................................................................................................................................ iv

Acknowledgements .............................................................................................................................................................................v

Executive summary ......................................................................................................................................................................... vii

1. Introduction ......................................................................................................................................................................................1
 1.1 Ethiopia ..................................................................................................................................................................................3
  1.1.1 Overview of the epidemic and the national response ..............................................3
  1.1.2 The antiretroviral therapy programme .....................................................................................4
 1.2 Guyana ....................................................................................................................................................................................5
  1.2.1 Overview of the epidemic and the national response ..............................................5
  1.2.2 The antiretroviral therapy programme .....................................................................................6
 1.3 India............................................................................................................................................................................................7
  1.3.1 Overview of the epidemic and the national response ..............................................7
  1.3.2 The antiretroviral therapy programme .....................................................................................8

2. Overview of patient monitoring systems in Ethiopia, Guyana and India ...............9

3. Management and strategy issues ..........................................................................................................................12
 3.1 Leadership by the national AIDS programme and commitment  
   to one unified system ..........................................................................................................................................12
 3.2 Development of partnerships for implementation ...........................................................13
 3.3 Implementation strategy .................................................................................................................................15
 3.4 Coordination across the different levels of the health system ............................16

4. Human resources ....................................................................................................................................................................18
 4.1 Investing in additional human resources, including dedicated  
   data professionals ...................................................................................................................................................19
 4.2 Training ..............................................................................................................................................................................20
 4.3 Supervision, mentoring and review ...................................................................................................21

5. Recording and reporting tools ................................................................................................................................23
 5.1 Developing, adapting and using standard tools, training materials  
   and guidelines .............................................................................................................................................................23
 5.2 Availability of user-friendly, standardized recording and reporting tools ...

27
 5.3 Electronic medical record systems ......................................................................................................27
 5.4 Integration of pharmacy and drug-dispensing systems ..............................................30

6. System output and data analysis ..........................................................................................................................32

7. Emerging issues .........................................................................................................................................................................35
 7.1 Integrate monitoring for TB/HIV and services for preventing  
   the mother-to-child transmission of HIV into the national patient  
   monitoring systems ...............................................................................................................................................35
 7.2 Reduce monitoring-related workload to cope with growing cohorts .......36
 7.3 Assess and ensure data quality ................................................................................................................37
 7.4 Improve and expand data use ..................................................................................................................38
 7.5 Develop and incorporate evaluation and feedback tools .........................................39

References  ..............................................................................................................................................................................................40



Implementing patient monitoring systems 
for HIV care and antiretroviral therapy in Ethiopia, Guyana and India

iv

Acronyms

ADT  Antiretroviral Therapy Dispensing Tool

AIDS  acquired immunodeficiency syndrome

HIV  human immunodeficiency virus

IMAI   Integrated Management of Adult and Adolescent Illness

TB  tuberculosis

UNAIDS Joint United Nations Programme on HIV/AIDS

UNICEF United Nations Children’s Fund

WHO  World Health Organization



v

Acknowledgements

International participants conducted the case studies that form the 
basis of this report with the constant intellectual and logistical assistance 
of dedicated staff members from national AIDS programmes and WHO 
country offices. We are grateful for their support in organizing the work 
programme and their participation and presence throughout country visits. 
We also thank all the individuals that kindly agreed to take time off from 
their busy schedules to be interviewed and share their insights and wisdom.

The international participants who conducted the case studies in 
Ethiopia, Guyana or India were:

Department of HIV/AIDS, World Health Organization





vii

EXECUTIVE SUMMARY

Patient monitoring is the routine collection, compilation and analysis of 
patient data over time and across service delivery points. Given the life-long 
nature of antiretroviral therapy and the significant increase in the number of 
people receiving antiretroviral therapy in low- and middle-income countries, 
adequate patient monitoring systems are critical to ensure good clinical care, 
enable sound decision-making at all levels of service delivery and secure the 
long-term sustainability of antiretroviral therapy programmes.

Based on the wealth of experience accumulated in Ethiopia, Guyana 
and India, this report provides a compilation of best practices and lessons 
learned that can guide programme managers implementing patient monitoring 
systems (focusing on the WHO paper-based system) in resource-limited 
settings. Among the multiple issues discussed in this report, the following 
core elements stand out.

Central-level leadership and commitment to patient monitoring. 

Strong technical and political leadership from national HIV/AIDS 
programmes is vital to ensure the implementation of a unified, harmonized 
patient monitoring system nationwide. National HIV/AIDS programmes 
should also play an active role in centralizing and providing financial resources, 
normative guidance and capacity-building to the intermediate and local levels. 
In addition, partnerships should be forged from the start with private and 
parastatal service providers to ensure their engagement and buy-in.

Step-wise implementation strategy. 

The introduction and rollout of patient monitoring should be 
preceded by a careful analysis of constraints and needs across service 
points. Intermediate and local levels should be strengthened and equipped 
with the required physical space, human resources, informational systems 
and technical knowledge. Although decentralizing responsibilities should 
facilitate systemic management by reducing the workload on central-level 
staff, this should be done gradually to protect data integrity and reliability.

Great investment in human resources. 

As cohorts grow in number and in size, the workload associated with 
data recording and reporting can divert scarce clinical staff from their core 
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health care duties. Clinical staff should therefore be adequately supported by 
dedicated human resources responsible for managing administrative tasks 
pertaining to patient monitoring, such as completing registers and compiling 
reports. In addition to robust training, mentoring and supervision platforms 
should be put in place to acquaint all staff with applicable tools, system 
statistics and relevant analytical work.

Appropriate recording and reporting tools. 

Registers and forms should be available at all times to relevant service 
providers. They should be professionally printed and structured with the 
needs and constraints of field staff in mind. Pharmacy and patient monitoring 
systems should be integrated to optimize data collection and improve data 
consistency. Although envisaging and planning for the eventual replacement 
of current paper-based tools by one national electronic system is necessary, 
this should be done bearing in mind site capacity and the likely need for 
transitional support.

Consistent output and effective data analysis. 

Managers, both clinical and administrative, should regularly produce 
and use cross-sectional and longitudinal reports at all levels to inform 
and support decision-making. This means strengthening communication 
channels between national, regional and local managers, conducting regular 
team meetings in health centres and hospitals to improve information flow 
and establishing quantified goals and targets to be followed using patient 
monitoring tools and data.
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According to the 2009 report on global progress towards achieving 
universal access to HIV prevention, treatment, care and support services (1), 
more than 4 million people are currently receiving antiretroviral therapy 
in low- and middle-income countries and many more are expected to be 
reached within the coming years. Given the life-long nature of antiretroviral 
therapy as well as its costs and public health implications, adequately 
monitoring the people receiving antiretroviral therapy is essential to enable 
the timely resolution of emerging issues and to ensure optimal programme 
and treatment outcomes.

Patient monitoring is the routine collection, compilation and analysis 
of patient data over time and across service delivery points. Data are 
extracted either directly from paper forms or entered into a computer and 
are used to produce routine standardized indicators to assist in clinical and/
or programme management. WHO and partners have assisted countries in 
implementing national patient monitoring systems by elaborating paper-
based patient monitoring systems tools and forms (2) within the Integrated 
Management of Adult and Adolescent Illness (IMAI) framework. The IMAI 
framework addresses the overall health of patients by supporting a shift 
from an exclusively acute care model to a chronic care model. In addition, it 
supports the strengthening of health systems by providing tools for clinical 
team-building, clinical mentoring, district planning, referral and back-
referral to district hospitals and patient monitoring.

Case studies were conducted in Ethiopia (November 2008), India 
(February 2009) and Guyana (August 2009) to examine these countries’ 
experiences in implementing the IMAI-based patient monitoring system. 
The main objective was to identify best practices and compile lessons 
learned as a way to guide programme managers and partners working on the 
establishment of similar systems elsewhere and facilitate the achievement of 
universal access to HIV prevention, treatment, care and support. This study 
therefore does not evaluate the patient monitoring tools themselves, focusing 
instead on documenting and discussing how they have been implemented 
and used.

A standard method was used, based on desk reviews and site visits 
with semistructured interviews in health facilities and at intermediate and 
central management levels. The respective national AIDS programmes 
selected sites to be visited with a view towards facilitating the identification 
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of the components that underpin successful patient monitoring systems and 
may therefore not constitute a nationally representative sample. Visits and 
interviews were conducted in 38 health facilities providing antiretroviral 
therapy at different levels of the health system across Ethiopia, Guyana and 
India.

The report’s main conclusion is that patient monitoring is a complex 
system that fundamentally requires well-trained human resources, adequate 
management processes and political and financial commitment to be 
successful. In other words, it is not only the tools or methods for data 
collection that make a high-quality system but also the commitment and 
resources invested to create the support systems that make them work, 
ensuring adequate capacity-building across all levels, with a special focus on 
their long-term sustainability.

The three case studies conducted for this survey cover, by design, a 
significant variety of epidemiological situations, institutional arrangements, 
cultural traditions and population profiles. This chapter provides an overview 
of the HIV epidemic in Ethiopia, Guyana and India and discusses how their 
national HIV/AIDS responses have evolved over time.
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1.1 Ethiopia

 1.1.1 Overview of the epidemic and the national response

Ethiopia has a population of 77 million and is administratively divided 
into nine regions and two city administrations. Regional states and city 
administrations are further divided into a number of zones and 611 woredas 
(equivalent to districts), with health bureau offices at these three levels.

HIV was first reported in Ethiopia in 1984, and in 1985 the government 
established a national task force within the Ministry of Health to lead the 
fight against HIV/AIDS, subsequently turned into a Ministry of Health 
department in 1987. In 2000, a broad-based National AIDS Council was 
established and chaired by the President. To better coordinate a multisectoral 
response, a Secretariat was established under the Prime Minister’s Office the 
same year. Similar structures were established at regional and subregional 
levels. The National AIDS Council evolved into the current Federal HIV/
AIDS Prevention and Control Office linked to HIV/AIDS prevention and 
control offices in each region. The Federal HIV/AIDS Prevention and Control 
Office is directly accountable to the Ministry of Health, and most regional 
HIV/AIDS prevention and control offices are accountable to their respective 
regional health bureaus. Zonal and woreda health bureaus are directly 
responsible for coordinating HIV/AIDS activities in their respective areas.

In 2008 there were an estimated 1.03 million people living with HIV. 
The epidemic is categorized as generalized, with an adult HIV prevalence of 
2.2%. More than 125 000 people get newly infected with HIV every year, and 
an estimated 290 000 people living with HIV currently need antiretroviral 
therapy, including 15 700 children (3).
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 1.1.2  The antiretroviral therapy programme

Ethiopia started providing fee-based antiretroviral therapy in 2003 
and launched antiretroviral therapy free of charge in January 2005. As of 
October 2008, 295 401 adults and children had ever enrolled in HIV care and  
165 766 people had ever started antiretroviral therapy, of whom 123 631 were 
alive and receiving treatment. Antiretroviral therapy services were provided 
in 353 health facilities (119 hospitals and 234 health centres), including 
15 private hospitals. Of 7500 infants and children (younger than 14 years 
of age) ever started on antiretroviral therapy, 6160 were still receiving it. 
Further, 1.17% of all adults receiving antiretroviral therapy were receiving 
second-line antiretroviral therapy (4). As service coverage expands, it is 
envisaged that the country will scale up antiretroviral therapy services at the 
sub-woreda level to reach a total of 1355 public and private health facilities 
by 2010 (5).



1. INTRODUCTION

5

1.2 Guyana

 1.2.1 Overview of the epidemic and the national response

Guyana covers an area of 215 000 km² and is located along the north-
eastern coast of South America. The population is an estimated 751 223 
according to the Statistical Unit of the Ministry of Health. The country is 
divided into 10 administrative regions with regional democratic councils 
responsible for the delivery of services to their catchment population. 
However, the regional democratic councils are not currently involved in 
implementing the HIV programme.

The first case of AIDS was notified in 1987, and in 2008 there were 
an estimated 13 000 people living with HIV, of which 1000 were children 
(6). According to the National AIDS Programme Secretariat, the epidemic 
is considered generalized. In 2008, 86 938 people were tested, of which 959 
were positive, giving an HIV prevalence of 1.1%.

The National AIDS Programme Secretariat, created within the Ministry 
of Health in 2003, has a unit dedicated to patient monitoring. In 2004, 
a presidential commission on HIV was also established. External funding, 
largely through the Global Fund to Fight AIDS, Tuberculosis and Malaria 
and the United States President’s Emergency Plan for AIDS Relief, became 
available in 2003.
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 1.2.2  The antiretroviral therapy programme

The first patient was enrolled in antiretroviral therapy in 2002, and by 
June 2009, 2648 people were receiving antiretroviral therapy (of which 177 
children) at 19 sites. Antiretroviral therapy coverage is estimated to exceed 
75% of needs. Antiretroviral therapy sites have been located according 
to population and HIV burden. The 19 antiretroviral therapy sites in the 
country include 15 fixed sites (one national training centre, five integrated 
HIV/TB services and two private hospitals) and one mobile centre covering 
four regions. Most people receiving antiretroviral therapy (more than 1000) 
are followed in the national training centre in Georgetown, and the number 
is limited in other sites. HIV care and antiretroviral therapy clinical practice 
are integrated in most sites, and some dedicate specific days to attend people 
living with HIV with the support of external HIV physician specialists.

The tuberculosis (TB) programme has integrated HIV activities into 
some of the country’s 15 TB clinics. Five offer HIV care and antiretroviral 
therapy: one in Georgetown and four in the regions. TB services provide 
antiretroviral therapy for people coinfected with TB/HIV while they receive 
TB treatment. Once the TB treatment is finished, these people are referred 
back or transferred to other sites for continuing antiretroviral therapy.
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1.3 India

 1.3.1 Overview of the epidemic and the national response

India has a population of 1.2 billion and is administratively divided into 
35 states and union territories, which are further divided into 626 districts 
with an average population of 2 million people. HIV was first reported in 
India in 1986. At the end of 2007, an estimated 2.31 million people [1.8 
million – 2.9 million] were living with HIV. The epidemic is categorized as 
low level, with an estimated adult HIV prevalence of 0.34% [0.25–0.43%] 
(7). However, six states in India are categorized as high-prevalence states. 
The country has 156 category A and 39 category B districts where HIV 
prevalence is high.1 An estimated 125 000 people get newly infected with 
HIV every year.

The National AIDS Prevention and Control Policy and the National 
Council on AIDS, chaired by the Prime Minister, provide policy guidelines 
and political leadership for the response. The first phase of the National 
AIDS Control Programme was launched in 1992. As the response progressed, 
focus shifted from raising awareness to changing behaviour, from a national 
response to a decentralized state-level response and an increasing engagement 
of nongovernmental organizations and networks of people living with HIV. 

1. If the prevalence in antenatal care in the past 3 years is >1% for any year, it is category A. If in the 
past three years, the prevalence in antenatal care is <1% for all years but the prevalence among 
high-risk groups is >5% for any year, then it is category B. If both the prevalence in antenatal care 
and the prevalence among high-risk groups are less than 1% and 5% respectively, it is category C. 
If data are not available or are adequate, it is category D.
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Now in its third phase (2007–2012), the National AIDS Control 
Programme envisions the further decentralization to the district level (in 
category A and B districts) and the integration of services at the subdistrict 
level in synergy with both the National Rural Health Mission and the recently 
launched National Urban Health Mission. Both missions seek to strengthen 
access to subdistrict-level health infrastructure for rural populations and for 
urban slum dwellers.

 1.3.2  The antiretroviral therapy programme

India started providing antiretroviral therapy free of charge on 1 April 
2004 through eight public hospitals. Currently, 197 public health facilities 
(tertiary-level hospitals) and four semi-public facilities (Indian Railways, 
Employees State Insurance, Steel Authority of India and Defence Services) 
provide antiretroviral therapy services. As of December 2008, 611 754 adults 
and children had ever enrolled in HIV care and 280 593 people had ever 
started antiretroviral therapy, of which 193 795 were alive and receiving 
treatment. About 7000 people are newly enrolled in antiretroviral therapy 
every month. As of January 2009, more than 300 adults were receiving 
second-line antiretroviral therapy free of charge. An estimated additional  
35 000 people receive antiretroviral therapy in the private sector. The private 
sector does not always adhere to national treatment guidelines, and a national 
patient monitoring system has not been established.

It is envisaged that the country will scale up service delivery to more 
than 250 antiretroviral therapy centres by 2012. In addition to the current 
197 antiretroviral therapy centres, 329 link antiretroviral therapy centres 
are expected to be set up by 2009 and 650 by 2012. They should provide 
routine antiretroviral therapy follow-up at the subdistrict level closer to the 
people receiving antiretroviral therapy.
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2. OVERVIEW OF PATIENT MONITORING  
 SYSTEMS: ETHIOPIA, GUYANA, INDIA
 

All three countries have functioning paper-based patient monitoring 
systems that can capture, store and process patient information both cross-
sectionally and longitudinally. As previously noted, they are adaptations of 
the recording and reporting system developed by WHO within the IMAI 
framework. Box 1 describes the generic IMAI paper-based patient monitoring 
system.

Box 1. Generic WHO IMAI paper-based patient monitoring system

The 2006 WHO patient monitoring guidelines for HIV care and antiretroviral 
therapy (ART) (2) describe minimum standard data elements for effective 
HIV care and antiretroviral therapy patient monitoring and discuss how their 
collection can facilitate clinical care and measurement of agreed indicators. The 
illustrative paper-based system presented in the guidelines includes seven items:

up of “lost” patients.
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The patient monitoring systems guidelines also include recommendations on 

materials were developed for: i)

ii) 

indicators. The 2006 patient monitoring systems guidelines have already been 

The standard patient monitoring systems was revised in 2009 and a new set of 

version builds upon and improves the original 2006 patient monitoring systems 

for preventing the mother-to-child transmission of HIV and preventing malaria 
integrated with maternal and newborn care.

early-warning indicators of HIV drug resistance.

The annual patient monitoring review is a systematic review of patient monitoring 
records conducted at regular intervals (such as annually) by the district 



2. OVERVIEW OF PATIENT MONITORING 
SYSTEMS

11

and clinical team in the facility:

Rapid assessment of the patient monitoring system

 Tallying data from the HIV care or antiretroviral therapy cards

Validating cross-sectional reports from registers

Tallying additional data from registers.

Each module includes guidance on how to use facility-level patient information to 
improve service quality and assure the reporting of accurate data.

Two analytical reports are generated using these tools:

enrolled in HIV care, ever starting antiretroviral therapy and currently 
receiving antiretroviral therapy as well as the drug regimens in use; 
and

6, 12 and 24 months.

Adequate tools need to be developed and adopted to sustain any 
patient monitoring effort, but the experiences accumulated in Ethiopia, 
Guyana and India show that addressing management processes, human 
resource constraints and capacity-building issues, among others, is critical 
to successfully implement services. The following four chapters review the 
evidence from the case studies and highlight the most important aspects and 
lessons learned under four broad categories: i) management and strategy 
issues, ii) human resources, iii) recording and reporting tools and iv) system 
output and data analysis.
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3. MANAGEMENT AND STRATEGY ISSUES

3.1 Leadership by the national AIDS programme  
 and commitment to one unified system

The pivotal role played by strong national AIDS programmes in 
spearheading and leading the design, development and implementation of 
patient monitoring systems was critical to successfully establishing them in 
all three countries.

In India, the central lead from the National AIDS Control Organisation, 
which early on recognized the importance of monitoring antiretroviral 
therapy, was fundamental to create one overarching, standardized system 
that was adopted nationwide. This sense of one system included relevant 
partners as well, who were brought onboard during the development and 
implementation process. A similar process unfolded in Ethiopia, where the 
Federal HIV/AIDS Prevention and Control Office was also strongly committed 
to developing and implementing a uniform national patient monitoring 
system. To this end, it put considerable effort into aligning all partners and 
stakeholders, including the non-public sector, and ensuring their buy-in. The 
result, in both cases, was one national patient monitoring system supported 
by all relevant partners in which concepts are clear, sources of information 
and data collection processes are defined and training tools are developed.

In Guyana, the National AIDS Programme Secretariat also played a 
critical leadership role throughout the pre-implementation consultative 
process, during which the patient monitoring system was designed (Box 2).

partners involved in antiretroviral therapy care to adapt the generic patient 
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consultation with physicians was also conducted to validate the system. The entire 

The same team involved in consulting on and adapting the patient monitoring 

a strong national system in which all sites and partners use the same tools and 
indicators and collect and transmit information in a standardized manner.

3.2 Development of partnerships for implementation

Under government leadership, partnerships with nongovernmental 
organizations and other stakeholders have been established to accelerate 
implementation, organize field support and facilitate mentoring and 
supervision. Well-defined partnerships have been essential to avoid 
duplicating activities and to enhance the utilization of scarce human and 
financial resources. This division of labour may also be geographically 
based, with partners dividing responsibility for certain activities in specific 
geographical areas.

In India, the National AIDS Control Organisation has collaborated 
closely with implementing partners such as the William J. Clinton Foundation, 
the Government of the United States of America (through the United States 
Centers for Disease Control and Prevention) and WHO. Since 2005, for 
instance, it has collected statistics from services not directly sponsored by the 
Ministry of Health (such as those provided by the Ministry of Defence), from 
quasi-governmental organizations (such as Indian Railways) and from large 
private hospitals and nongovernmental organizations. In Ethiopia, the Federal 
HIV/AIDS Prevention and Control Office involved from the outset military 
hospitals and the private sector (which sponsored specific workplace-based 
antiretroviral therapy programmes) in standardizing patient monitoring 
(Box 3). All nongovernmental implementing partners adhere to the same 
treatment guidelines and use the national patient monitoring recording and 
reporting tools.



Implementing patient monitoring systems 
for HIV care and antiretroviral therapy in Ethiopia, Guyana and India

14

bureaus for supervising and mentoring HIV care and antiretroviral therapy at the 

that include patient monitoring and regularly conduct participatory supervision 
missions.

purchases second-line line antiretroviral drugs for adults and children. Rational 

all antiretroviral therapy sites.
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3.3 Implementation strategy

The design and execution of a step-wise implementation strategy 
for patient monitoring focused on building capacity and strengthening 
information systems across all management levels was vital to the successful 
rollout of patient monitoring systems in Ethiopia, Guyana and India. These 
countries pursued a continuum of goals that encompassed developing 
materials and tools, hiring and training human resources and creating 
mentoring and supervision routines to support local staff. They also explicitly 
sought to absorb any existing backlog of patient files (accumulated, for 
instance, by independent antiretroviral therapy providers) into the newly 
released national systems and allocated additional financial resources and 
specially trained personnel to completing this task (Box 4).

A key distinction in Ethiopia and India is that the implementation of 
patient monitoring systems in both countries was facilitated by their early 
introduction, which occurred almost at the same time their respective national 
antiretroviral therapy programmes were launched. This enabled the develop-
ment of a coherent system partners could utilize from the outset, avoiding the 
duplication of work and the creation of multiple overlapping tools.

In India, the implementation strategy focused on strengthening capacity 
– human resources and infrastructure. Before the launch of the national 
antiretroviral therapy programme in 2004, a limited number of government 
hospitals had started to give about 3000 people antiretroviral therapy 
without a standard patient monitoring system. However, as the national 
antiretroviral therapy programme was launched in April 2004, the National 
AIDS Control Organisation introduced the patient monitoring system, and 
subsequent centres offering antiretroviral therapy care used the standard 
patient monitoring system package from the start.

Similarly to India, the implementation strategy in Ethiopia also focused 
on strengthening human resources and infrastructure. When the national 
patient monitoring system was introduced, a limited number of hospitals 
had already started giving about 15 000 people antiretroviral therapy. The 
Federal HIV/AIDS Prevention and Control Office provided assistance (mainly 
human resources) to these sites for retrospective data entry to update patient 
records and registers. Thereafter, in subsequent sites starting antiretroviral 
therapy, patient monitoring was initiated from the beginning. The central level 
initially coordinated and supported the implementation of patient monitoring 
systems through training and providing tools. Currently, many management 
responsibilities have been devolved to regions (see section 4.4).
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therapy registers. A core group went from site to site to train and help local 

trained people who were going to continue using the system. The amount of time 

3.4 Coordination across the different levels  
 of the health system

Countries vary in their internal political organization and so does 
their relative reliance on different levels of government for implementing 
programmes and delivering services. Ethiopia, Guyana and India all possess 
regional layers of administration, but their respective roles and responsibilities 
can be quite different.

With the system’s successful rollout, Ethiopia has now moved to 
decentralize responsibilities for capacity-building and support for patient 
monitoring systems to the intermediate level. For instance, regional HIV/
AIDS prevention and control offices now take the lead on, among other 
things, capacity-building for local programme managers, data compilation, 
analysis and reporting and on supervision, mentoring and programme 
reviews. Decentralization of responsibilities to regional HIV/AIDS prevention 
and control offices has also helped to reduce the management and reporting 
burden on central-level staff, allowing them to focus on providing system-
wide technical guidance.
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In India, in contrast, most responsibilities for antiretroviral therapy patient 
monitoring are centralized within the National AIDS Control Organisation. 
Regional antiretroviral therapy coordinators, however, based in select state 
AIDS control societies, provide strong operational and logistic support for 
local administrations in areas such as staffing, infrastructure and drug logistics. 
However, their role in technical supervision and monitoring to address clinical 
and patient monitoring issues is limited. They are also tasked with identifying 
new antiretroviral therapy sites and ensuring their proper functioning. Lastly, 
in Guyana, the National AIDS Programme Secretariat continues to support 
implementation and management directly, as regional health monitoring and 
evaluation officers are planned but not yet in place.



Implementing patient monitoring systems 
for HIV care and antiretroviral therapy in Ethiopia, Guyana and India

18

4. HUMAN RESOURCES

The importance of hiring, training and mentoring personnel in adequate 
numbers at all levels of service implementation cannot be overestimated. 
They are the key to making the system operational, and their work directly 
affects data quality and the analysis of output and defines the system’s 
ultimate success. Ethiopia, Guyana and India recognized from the outset 
the importance of strengthening available human resources by providing 
additional staff dedicated to the patient monitoring system and providing, 
although to different degrees, training to all health professionals.

Nevertheless, bottlenecks have also been identified. Supervision 
and mentoring processes have been introduced but have only been partly 
implemented or not at all. As programmes evolve with increasing numbers 
of people receiving antiretroviral therapy and/or integration with other 
activities, continued training and mentoring are essential. In addition, the 
attrition rates of dedicated data professionals were generally high, negatively 
affecting the quality of the work executed and requiring additional training 
and mentoring for their replacements. In some instances, clinical professionals 
were responsible for recording and reporting, detracting from their core 
functions.
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4.1 Investing in additional human resources,  
 including dedicated data professionals

Dedicated data professionals are key to relieving clinical staff from 
recording and reporting responsibilities. Completing individual patient 
records during patient visits remains the responsibility of clinical staff 
(doctors, nurses, counsellors and pharmacists), but they must be supported 
by dedicated data clerks in all subsequent monitoring-related tasks, such as 
transferring information from patient records to registers and analysing data 
from registers for reporting purposes.

In Guyana, doctors, nurses and counsellors are in charge of completing 
the patient records, and data clerks are in charge of maintaining the 
registers and completing the cross-sectional and cohort reports. All sites 
were initially provided with trained data clerks. At sites with few people 
receiving antiretroviral therapy, they were responsible for collecting data for 
other disease programmes as well. As staff turnover was high, the National 
AIDS Programme Secretariat trained other health workers on site during 
supervision visits, including regular data clerks, receptionists, social workers, 
counsellors and nurses, in an attempt to facilitate continuity. In the long 
term, the National AIDS Programme Secretariat expects to move towards a 
multipurpose data clerk, who might be a professional working on another 
health programme or taking on other activities (such as being a receptionist). 
Indeed, the availability of dedicated data clerks should be driven by the size 
of treatment cohorts, implying that a multipurpose professional may be 
preferable for sites at which the number of people receiving antiretroviral 
therapy is still limited.

In India, antiretroviral therapy sites in health centres and hospitals are 
staffed with medical officers, nurses, pharmacists, counsellors, data clerks 
and, in larger facilities, a physician. Counsellors from nongovernmental 
organizations also frequently provide support to the activities carried out in 
antiretroviral therapy centres. All antiretroviral therapy sites have at least 
one data clerk. At the time of the case study, India was implementing a 
national electronic medical record system and data clerks were predominantly 
dedicated to entering data into the new system, with nurses and counsellors 
being primarily responsible for supporting and filling out the existing paper 
registers and reports.

In Ethiopia, antiretroviral therapy sites in health centres and hospitals 
are staffed with health officers, nurses, pharmacists, data clerks and a 
physician in larger facilities. Data managers dedicated to HIV information 
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are also available in all regional health bureaus and at the central level. 
Initially, polio surveillance officers were trained to undertake some tasks 
related to patient monitoring systems, but by October 2008 more than 
300 dedicated data clerks had already been hired and trained on patient 
monitoring systems to cover all antiretroviral therapy sites, including health 
centres. Most recording and reporting tasks have been shifted to data clerks: 
transferring information from patient records to registers, compiling data 
and completing reports. Specific pharmacy clerks support the monitoring of 
drug stocks in larger sites. Similar to Guyana and India, data clerks had high 
attrition rates.

4.2 Training

Providing adequate opportunities for training staff on the patient 
monitoring system is critical to ensuring its rational use. All three countries 
have adopted a modular approach, with data clerks being usually offered 
the most extensive and complete training. However, all personnel, including 
physicians, nurses, pharmacists and health officers, must be given a full view 
of the entire monitoring process, from recording to reporting, to appreciate 
the system’s complex functioning and to grasp how indicators and statistics 
are produced and interpreted.

In Guyana, an initial training workshop on the newly devised system was 
held in early 2007 and catered to all staff categories, including counsellors, 
nurse supervisors, social workers, medical superintendents, physicians, 
government medical officers, health management information system officers 
and coordinators. The modified tools and forms were introduced during the 
workshop and used in a series of exercises. At the end, an evaluation of the 
difficulties faced and comments made by participants prompted a final revision 
of forms and registers. The training approach for new employees focuses on 
site training during supervision visits by central-level staff.

In India, the first regional training of state-level trainers was carried 
out in 2005. The National AIDS Control Organisation coordinated several 
additional rounds of training on the patient monitoring software and on 
antiretroviral therapy forms and registers for antiretroviral therapy centre staff, 
including medical officers, counsellors and data managers, and for regional 
coordinators. Regular training sessions are provided to all new staff: clinical 
staff and counsellors usually receive half a day on patient monitoring, while 
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training for data clerks tends to be considerably more extensive, covering up 
to three days. At many sites, colleagues provide an informal orientation on 
the patient monitoring system based on their experience. In Ethiopia, training 
sessions for clinical staff have typically included two or three days on patient 
monitoring, while those dedicated to data clerks can cover up to seven days.

Despite significant progress, systems for regular refresher training must 
be further strengthened as antiretroviral therapy programmes mature (such as 
new forms and drugs being introduced), and many staff work for extended 
periods of time without receiving any formal technical update. In addition, 
given the high levels of staff turnover, not only data clerks but also other 
health professionals, continual training must be provided across all levels of 
service delivery. Training materials and guidelines must also be available to 
new employees, who have not always been exposed to patient monitoring 
systems.

4.3 Supervision, mentoring and review
 

Mentoring and supervision are key to assisting frontline service providers 
in the implementation process, ensuring the integrity of the patient monitoring 
system and creating a channel for resolving problems and encouraging mutual 
feedback between different levels of management. Regular training modules 
introduce workers to the methods and tools that make up a patient monitoring 
framework, but a consistent and robust mentoring and supervision system is 
fundamental to enable optimal utilization.
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In Guyana, the National AIDS Programme Secretariat aims to carry 
out monthly supervisory and mentoring visits to every site. A supervision 
checklist dedicated to patient monitoring has been developed to assist with on-
site mentoring. It helps with checking the quality of the information recorded 
in patient files, in registers and in monthly reports. In addition to formal 
supervision visits, staff at antiretroviral therapy centres can call the national 
antiretroviral therapy coordinator if they have any questions.

In India, regional coordinators provide operational support that 
addresses clinical and/or patient monitoring issues. The National AIDS 
Control Organisation also developed supervisory checklists covering registers 
and records that are used by regional coordinators. The National AIDS 
Control Organisation is in the process of establishing an online mentoring 
system for data entry managers. Informal mentoring is also used in multiple 
circumstances. For instance, in some cases, trainee clinicians receive clinical 
advice from antiretroviral therapy centres by telephone. In at least one state, 
discussions are ongoing regarding the use of telemedicine to provide mentoring 
from the nodal antiretroviral therapy centre to link antiretroviral therapy 
centres.

A strong system of supervision and mentoring is in place in Ethiopia. 
Initially coordinated and organized by the Federal HIV/AIDS Prevention 
and Control Office, supervision and mentoring are now mainly a regional 
responsibility. Mentoring includes clinical mentoring and mentoring on patient 
monitoring and is provided once a week. Joint supervisory visits are made 
every quarter using standard checklists, and site visit reports are prepared. 
The supervisory teams include staff from the Federal HIV/AIDS Prevention 
and Control Office and regional HIV/AIDS prevention and control offices as 
well as from partners.

Although much has been accomplished, supervision and mentoring 
systems may be further strengthened and systematized. Indeed, mentoring 
should be tailored to address difficulties encountered by local staff and to 
find solutions that enhance the utilization and functioning of systems at the 
point of delivery. High levels of staff turnover impose an additional burden 
on supervisors and mentors, whose presence and participation becomes even 
more necessary. In addition, supervisory visits may at times lose their original 
goal of mentoring local staff and focus instead on directly producing the cross-
sectional and cohort reports on their behalf. This especially seems to be of 
concern in sites where HIV data clerks are no longer employed and have been 
replaced by other staff trained on site.
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5. RECORDING AND REPORTING TOOLS

As previously noted, Ethiopia, Guyana and India rely on adapted 
versions of the generic patient monitoring tools developed by WHO within 
the IMAI framework. This section discusses the most important modifications 
introduced by national programme managers, the development and 
application of electronic patient monitoring tools and how pharmacy and 
drug dispensing monitoring systems have been used in conjunction with and 
integrated with their patient monitoring counterparts.

5.1 Developing, adapting and using standard tools,  
 training materials and guidelines

 

In Guyana, the consultative working group process facilitated the 
adaptation of the generic WHO patient monitoring system to the local 
service context. One of the most relevant changes in the generic tools 
was adapting the antiretroviral therapy register to allow for long-term 
monitoring of patients. The generic two-year follow-up period for people 
receiving antiretroviral therapy was extended to six years, recognizing 
that long-term chronic care registers are needed. At the time of the case 
study, the National AIDS Programme Secretariat was implementing a new 
antiretroviral therapy register that is expected to cover 15 years. The patient 
monitoring working group also designed a register for HIV-exposed infant 
and is in the process of creating a semiannual addendum report that includes 
data on pregnancy, HIV-exposed infants and TB/HIV coinfection indicators. 
Missed appointments are followed up through an appointment book, as is 
the case in Ethiopia (Box 5).
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antiretroviral therapy are grouped into monthly cohorts (groups of people who 
start antiretroviral therapy in the same month) and registered in one double page 

longer-term follow-up.

 
of time.

for the people who started treatment and are no longer under follow-up. This 
process could be simplified by limiting registration in the second two-year register 

anticipate how patient monitoring systems will perform long-term follow-up 

opportunities.

The adapted version developed by the WHO Regional Office for 
South-East Asia and used in India includes two important additional 
components: registers for dispensing of antiretroviral drugs and monitoring 
of antiretroviral drug stocks were added to link patient monitoring with 
pharmacy monitoring. Transfer and cross-referral forms are also used. The 
National AIDS Control Organisation has further adapted the antiretroviral 
therapy register for use in link antiretroviral therapy centres (Box 6).
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following up on people who miss their appointments. Although antiretroviral 

with actively following up on patients who miss their appointments.2 

Although paper-based systems have worked well so far, recognition 
is growing that, in contexts with a high HIV burden, they may become 
unmanageable with the rapid growth in the numbers of people receiving 
treatment. Indeed, the limits of paper-based systems are already visible at 
some sites. In one large hospital with more than 9000 people receiving 
antiretroviral therapy, the team found 12 different antiretroviral therapy 
registers in use. Similarly, some health centres had more than one register 
to record their cohort of patients in addition to various registers to record 
various follow-up periods: 0–24 months, 25–48 months, etc. (Box 7).

1 

2.  In some circumstances, missing appointments can also be identified through the electronic phar-
macy monitoring system, an issue discussed in greater detail in section 6.4.
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on the same page belongs to the same cohort and will reach yearly end-points for 

multiple registers must sometimes be used to record a relatively small number of 

In health services with low monthly antiretroviral therapy enrolment (such as fewer 

therapy.
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5.2 Availability of user-friendly, standardized recording  
 and reporting tools

 

Any system, no matter how well designed, must pay due attention to the 
simple yet important administrative details that can facilitate its successful 
implementation. In all three countries visited, patient records, registers 
(pre–antiretroviral therapy and antiretroviral therapy) and reporting forms 
were generally available at local-level facilities to the appropriate employees 
at all times. They were standardized, user-friendly and easy to understand, 
developed to suit the actual needs and utilization patterns of field staff, 
who are ultimately responsible for capturing and aggregating patient data. 
Reporting forms also typically included carbon paper whenever multiple 
copies of a report were needed at different levels.

5.3 Electronic medical record systems

The adoption of electronic medical record systems can make the 
operation of large-scale patient monitoring data sets considerably more 
rapid, simpler and more reliable. Electronic medical records can facilitate 
the transfer and aggregation of patient data and save significant time 
and resources by automating the elaboration of cross-sectional monthly 
and longitudinal reports, especially in a context of increasing service 
decentralization. Moreover, electronic medical record systems can quickly 
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respond to the rapidly changing data needs of programme managers and 
can be programmed to assist in identifying problem areas and facilitating the 
overall management of the system.

However, despite their potential benefits, they have been adopted 
slowly. In Ethiopia and Guyana, several sites have started to computerize 
patient information, using simple Excel sheets or more sophisticated patient 
monitoring software packages. Multiple electronic patient monitoring 
systems are in place across regions, supported by various partners. Their 
limited interconnectivity is an issue of growing concern, as it may hinder 
data from being transferred and compiled at the national level (Box 8).

Although large-scale antiretroviral therapy programmes probably need 
to adopt national electronic medical record systems, properly operating them 
equally requires having properly trained staff available. Indeed, as with any 
electronic system, the quality of their output is directly proportional to the 
quality of the input they receive. As such, data quality will remain an issue 
to be closely followed and monitored.

in India

of antiretroviral therapy for children. Although the initial focus was on line-

and added to the electronic system across most antiretroviral therapy sites. In 

the software on people living with HIV to be fully functional in most antiretroviral 

be able to generate both the monthly cross-sectional and the cohort reports and 

a dual entry system (paper and electronic) prevails.
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In addition, the fact that reports may be more readily available does 
not necessarily mean that data will be used more productively, as programme 
managers remain responsible for data use and analysis (discussed more 
thoroughly in Chapter 7). Further, as the experience in India demonstrates, 
during the transition period from a paper-based to a purely electronic 
framework, a dual system may need to exist and data must be entered in 
two distinct systems. The associated extra work must be properly taken into 
account and budgeted for; otherwise delays may occur and the transition 
process may be jeopardized. In fact, given the discrepancies in institutional 
and implementation capacity within low- and middle-income countries (such 
as between rural and urban areas), electronic medical record systems and 
paper-based systems may need to coexist on a more long-term basis. In these 
cases, it is critical that they be fully compatible with each other in terms of 
what types of data are collected and how indicators are produced to enable 
national reports to be generated in a consistent manner (Box 9).

All patient data are recorded in national forms and registers and entered into 

therapy registers. Once the information is abstracted from the antiretroviral 

in the morning. The room has a large printed cohort report form pasted on the wall 

entered in two distinct systems.
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5.4 Integration of pharmacy and drug-dispensing systems
 

Patient monitoring and pharmacy and drug supply management systems 
are generally operated separately, but integrating them can substantially 
improve the quality and breadth of data reported to and used by programme 
managers.

Among the three countries visited, India has advanced the most in 
integrating pharmacy and patient monitoring tools. Indeed, the number of 
people receiving treatment and the types of regimens in use reported in the 
monthly cross-sectional reports are derived from the pharmacy monitoring 
system (Box 10). In Guyana and Ethiopia, however, patient monitoring and 
pharmacy systems are not yet fully integrated.

In Ethiopia, Rational Pharmaceutical Management Plus supports 
pharmacy monitoring. ADT is used across all antiretroviral therapy sites to 
monitor drug dispensing. The system is capable of identifying the number 
of people ever started on antiretroviral therapy, currently on antiretroviral 
therapy and those who missed their drug pick-up appointment. At the national 
level, two software packages are used to monitor antiretroviral drugs: one 
is a quantification tool (Quantimed) and the other is a pipeline monitoring 
tool. The latter is used to monitor drugs between the manufacturers and 
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service delivery points (health facilities). In Guyana, ADT and Quantimed 
have also been introduced, this time with support from the United States 
Centers for Disease Control and Prevention.

Although electronic pharmacy and supply management tools can be 
successfully implemented and used, their continuous availability needs to 
be ensured. In some sites, the ADT system was not up to date either due to 
computer hardware problems or due to the lack of staff to enter data into 
the system.

drug dispensing register enables people receiving treatment to be easily identified 

sectional patient monitoring report.

sectional report produced by each antiretroviral therapy centre.

reallocation of drugs in case of localized shortages and prevents pilferage. A 

antiretroviral therapy centre.
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6. SYSTEM OUTPUT AND DATA ANALYSIS
 

All three countries regularly produce monthly cross-sectional reports as 
a matter of routine monitoring from all antiretroviral therapy sites. Cohort 
reporting, however, is less systematically pursued. Indeed, in multiple sites, 
workers at different levels were not aware of the importance of cohort 
reporting for quality and programme performance nor did they know how 
to interpret and utilize cohort data. Hence, current and future training on 
patient monitoring needs to more strongly emphasize cohort analysis. The 
use and dissemination of data must also be further expanded, as programme 
results and trends are not yet widely communicated to local-level partners.

Cohort monitoring seems to be most widely utilized in Ethiopia, where a 
stepwise implementation process was followed (Box 11). Although the initial 
focus was on monthly cross-sectional reports, emphasis has shifted to cohort 
reporting since the end of 2007. Clear deadlines and reporting structures 
have been implemented from the health centre to the central level. Monthly 
reports are prepared on the last day of the month and sent to the regional 
HIV/AIDS prevention and control offices and regional health bureaus. They 
are subsequently forwarded to the Federal HIV/AIDS Prevention and Control 
Office, which is in charge of producing regular updates and making progress 
reports available to all partners. The results of the monthly antiretroviral 
therapy reports are posted online at http://www.etharc.org and http://www.
hapco.gov.et. The first national compilation of cohort report data was 
performed during 2008, the results of which have already been presented 
and are in the process of being published.
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Notably in Ethiopia, data collected are already regularly used to support 
programme management. For instance, information from the monthly report 
and the antiretroviral therapy register is used during weekly review meetings 
and monthly multidisciplinary internal meetings to examine achievements 
against targets, to trace patients lost to follow up and to manage capacity. Some 
sites also compare HIV-related data, including from voluntary counselling 
and testing and services for TB/HIV and for preventing the mother-to-child 
transmission of HIV, to ensure links and patient referrals.

retrospective cohort data.

retrospectively collected the cohort information.
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In India, antiretroviral therapy centres provide monthly cross-sectional 
reports by the fourth day of every month to the National AIDS Control 
Organisation and State AIDS Control Society, and most reports are submitted 
on time. The National AIDS Control Organisation collates the information 
received, ensures its completeness and provides analysis. The National AIDS 
Control Organisation also contacts antiretroviral therapy centres directly or 
through seven regional coordinators in case of missing or unclear information. 
Currently, cohort analysis is used predominantly for programme evaluation 
based on the analysis of data from selected sentinel sites rather than as a tool 
for routine monitoring from all antiretroviral therapy sites, as only a few 
antiretroviral therapy sites (all reference hospitals) routinely perform cohort 
analysis.

In Guyana, all sites produce monthly cross-sectional and cohort 
reports. The central level is actively involved, and at some sites supervisors 
compile or prepare reports during their visits. As some sites are distant 
from Georgetown, the capital, monthly reports are either collected during 
supervision visits or sent on an ad hoc basis to the capital. The National 
AIDS Programme Secretariat is still solely responsible for aggregating, 
analysing and disseminating information. For now, given the high burden of 
work on the National AIDS Programme Secretariat staff, cohort reports are 
aggregated as needed, but at least once per year. Meetings on clinical care, 
devoted to discussing results from the patient monitoring system, are held 
in Georgetown every quarter, and antiretroviral therapy sites are invited to 
send representatives.
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7. EMERGING ISSUES

The experiences of Ethiopia, Guyana and India underline the core 
strength of paper-based patient monitoring systems. They demonstrate 
that monitoring frameworks can be implemented for people receiving 
antiretroviral therapy in both concentrated and generalized epidemic settings 
with limited health care and information systems. However, as programmes 
mature and the number of people receiving antiretroviral therapy continues 
to expand, several critical issues must be addressed to ensure the long-term 
sustainability of patient monitoring systems and pave the way for achieving 
universal access goals.

7.1 Integrate monitoring for TB/HIV and services  
 for preventing the mother-to-child transmission  
 of HIV into the national patient monitoring systems

It is widely recognized that TB/HIV collaborative activities should be 
enhanced and services for preventing the mother-to-child transmission of HIV 
should be better integrated into the continuum of HIV care. Doing so implies 
considering adopting harmonized or joint monitoring of programme results. 
Indeed, rather than parallel monitoring systems and approaches, countries 
are encouraged to consider how national patient monitoring systems can 
be strengthened and leveraged to produce information related to TB/HIV 
and activities for preventing the mother-to-child transmission of HIV. To 
facilitate this transition, WHO has updated the standard IMAI paper-based 
patient monitoring tools in three interlinked systems (Box 1). Eventually, 
however, countries will need to envisage mechanisms for integrating patient 
monitoring systems and disease-specific data systems into wider health 
management information frameworks to guarantee their sustainability and 
enhance their strategic use.
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7.2 Reduce monitoring-related workload  
 to cope with growing cohorts

Growing cohorts imply growing data management needs. Although 
electronic systems can facilitate the long-term storage and analysis of large 
datasets, their current configuration – generating indicators by collecting and 
recording all data necessary from all patients at all visits – requires substantial 
human resources for upkeep and quality control, as data entry, cleaning and 
analysis are not automated. In fact, a recent review of electronic medical 
record systems showed that “about 10 hours per week per 100 patients on 
[antiretroviral therapy] appear to be required for the proportion of missing 
data for key variables to drop below 10%” (8). In other words, one full-time 
position for every 400–500 people receiving antiretroviral therapy is deemed 
to be necessary to maintain and protect the quality of data in electronic 
medical record systems.

Thus far, many countries have relied on recruiting and training dedicated 
data clerks to meet their data management needs, but human resources and 
budgets cannot be expanded indefinitely. In an environment of open life-
long cohorts, such an arrangement is not sustainable, and simply moving 
from paper-based to electronic monitoring systems may not be enough. 
Addressing this issue may therefore require significantly simplifying how 
data are collected, processed and stored.

All three countries use a monthly period for cross-sectional reports, and 
two (Ethiopia and Guyana) use the same time frame for cohort monitoring. 
A relatively simple modification relates to the increase in the periodicity of 
reports. Instead of producing them monthly, cross-sectional and longitudinal 
reports may be published quarterly with no significant loss in the ability 
of programme managers to monitor trends and effect any necessary 
adjustments to policies and systems. Better integration between drug and 
patient monitoring systems may also decrease the data processing workload 
on staff, as some statistics are captured by both systems. Indeed, a clearer 
division of responsibility for producing indicators between the two systems 
may avoid a significant amount of double counting.

Cohort monitoring implies the continued transfer of information for a 
group of patients over time. Under the current system, data for everyone must 
be carried forward. With the rapid growth in the number of people receiving 
treatment envisaged under universal access conditions, it is no longer obvious 
that such an approach is necessary or even feasible. Although it remains as 
important as ever that full medical records be completed for everyone at 
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all visits as part of regular health care, innovative methods for reducing 
the quantity of data necessary to produce high-quality cohort statistics are 
already being field tested. One such method, which relies more extensively 
on patient sampling for longitudinal monitoring, can dramatically reduce, 
with adequate methodological rigour, data needs and related administrative 
tasks associated with cohort monitoring.

Greater decentralization of responsibilities to regional and district levels 
may also become necessary to ensure the system’s long-term sustainability, 
as the amount of work involved in receiving, verifying and collating reports 
produced by hundreds of antiretroviral therapy sites can easily overload 
the central management team. Naturally, implementing such changes may 
require substantial capacity-building efforts, which may have substantial 
budgetary implications as well.

7.3 Assess and ensure data quality

With the rapid growth in the number of patients and cohorts followed 
over time, guaranteeing the quality and reliability of the data added onto 
patient monitoring systems is essential to ensure that they remain useful and 
capable of responding to the needs of programme managers. As previously 
mentioned, this is also true for electronic monitoring systems, which are only 
as good as their underlying data. Poor data can negatively affect the results of 
both cross-sectional and longitudinal reports, thus compromising the timely 
identification of emerging issues and impeding their proper resolution.

Audit tools such as the annual patient monitoring review can be useful in 
gauging the quality and integrity of databases (Box 1). One module contained 
in the annual patient monitoring review involves compiling indicators from 
data extracted directly from a sample of patient cards, which can then be 
compared with those generated by the patient monitoring tool. An important 
caveat is that, although additional tools for data quality control are useful 
and necessary, they must be carefully implemented, as they may add an 
additional reporting burden to already stretched systems.
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7.4 Improve and expand data use

It was observed across all countries studied that the utilization of data 
from patient monitoring systems can be improved considerably to support 
programme management, especially at antiretroviral therapy sites. Indeed, 
one of the national programmes visited has already identified the inadequate 
use of data as a key gap that must be addressed to improve its patient 
monitoring. The team found that clinic workers often felt that data were 
produced simply for aggregation and dissemination at the national level 
rather than for immediate use and application. It was also noted on multiple 
occasions that greater support must be provided to improve on-site data 
analysis. In addition, monthly cohort reports are almost never aggregated in 
the field, hampering the local development and interpretation of retention 
and survival outcomes.

At the antiretroviral therapy centre level, training activities dedicated 
to patient monitoring need to be intensified among all health workers. 
In particular, clinicians, including physicians and nurses, must be further 
involved in and understand the full patient monitoring process. This implies, 
for example, increasing their participation in analysing patient monitoring 
systems data and in defining concrete actions to improve antiretroviral 
therapy delivery systems. Training should also more strongly emphasize using 
instead of merely collecting data by thoroughly addressing data aggregation 
and trend analysis. Regular team meetings to discuss results must also be 
set up across all management levels – at antiretroviral therapy sites, health 
centres, hospitals, regional and central offices – to discuss results and raise 
awareness about challenges and bottlenecks. In particular, regular micro-
planning sessions at the site level should be undertaken to allow managers 
to develop and quantify antiretroviral therapy programme targets to be 
followed using patient monitoring systems data. The relationships between 
pharmacy and patient monitoring systems must be further strengthened, 
especially through greater triangulation of information.

At the intermediate and central levels, training aimed at improving 
data use should also be strengthened, giving greater emphasis to analysing 
and interpreting results, including cohort reports. Recruiting data managers 
to support teams, along with adopting simple electronic tools to facilitate 
data aggregation, may also improve data use. Targets should also be 
quantified and measured against statistics obtained from patient monitoring 
systems. In addition, a framework for optimal data use at different levels 
must be defined and implemented. This implies identifying and pursuing 
opportunities for operational research using the large amount of routinely 
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collected information (such as pre–antiretroviral therapy mortality and 
trends in baseline CD4) with the active participation of site-level staff and 
ensuring the regular dissemination of results through meetings, newsletters 
or web sites.

7.5 Develop and incorporate evaluation and feedback tools

Few countries have established well-defined procedures to improve 
their own patient monitoring tools and systems based on their accumulated 
experiences. Such procedures to record, systematize and disseminate 
lessons learned should be put in place as a matter of urgency to allow tools, 
processes and training materials to incorporate and reflect the wealth of 
real-life experiences accumulated over the last few years of programme 
implementation. Antiretroviral therapy programmes have been in place for 
less than 10 years in most countries, and a robust learning-by-doing process 
is critical to ensure optimal service delivery. Patient monitoring systems 
are a key component of this institutional development programme and can 
equally benefit from the methodical application of best practices and lessons 
learned.
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