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1 | INTRODUCTION

> | Kara Wools-Kaloustian®

Abstract

Appropriate collection and use of health information is critical to the planning, scaling
up, and improvement of cervical cancer programs. The health information systems
implementation landscape is unique to each country; however, systems serving cervi-
cal cancer programs in low-resource settings share characteristics that present com-
mon challenges. In response, many programs have taken innovative approaches to
generating the quality information needed for decision making. Recent advances in
health information technology also provide feasible solutions to challenges. This arti-
cle draws from the experiences of the authors and from current literature to describe
outstanding challenges and promising practices in the implementation of cervical can-
cer data systems, and to make recommendations for next steps. Recommendations
include engaging all stakeholders—including providers, program managers, implement-
ing partners, and donors—in promoting national, district, and community information
systems; building on existing systems and processes, as well as introducing new tech-
nologies; and evolving data collection and data systems as programs advance.
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services; and facility survey data help inform service availability, facility
readiness, and quality of care. Costing data support planning for and

Cervical cancer screening and treatment services in low-resource set-
tings are often provided within a complex landscape. High-quality ser-
vices may be found in select locations, but service delivery outside these
areas is often uncoordinated and exhibits varying degrees of standard-
ization, oversight, and ownership by national governments. Information
systems that serve these cervical cancer programs have similar chal-
lenges, with some examples of outstanding leadership and innovation
in an overall environment in need of standards and coordination.
Current global guidance®™ posits that the appropriate collec-
tion and use of health information is critical to planning, scaling up,
and improving cervical cancer programs. Population survey data are

needed to inform the level of awareness, need for, and receipt of

evaluating start-up and scale-up of cervical cancer services. Routinely
collected clinical data inform patient and program management, while
evaluation and research projects help advance innovations in science
and improvements in programs. Data from cancer registries and vital
registration systems can inform the burden and impact of cervical can-
cer in populations.

In 2013 the Bill & Melinda Gates Foundation funded a proj-
ect, Improving Data for Decision-Making in Global Cervical Cancer
Programmes (IDCCP), to foster better understanding of the cervical can-
cer service and data situation in low-resource settings; conduct assess-
ments of cervical cancer data systems in five low-resource countries;
coordinate the development of standardized tools for collection and
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use of cervical cancer data derived from population-based household
surveys, facility surveys, costing assessments, and patient and program
monitoring; and identify priorities for future investment. The program is
a partnership of the CDC Foundation, the Centers for Disease Control
and Prevention (CDC), the George W. Bush Institute (Bush Institute),
and the WHO, and will publish a complete toolkit in 2017. The present
article draws on information from this project, current literature, and
the experiences of the authors to describe outstanding challenges and
recent advances in implementing cervical cancer data systems, and to

offer practical recommendations for next steps.

2 | CHARACTERISTICS OF CERVICAL
CANCER DATA SYSTEMS

Across countries assessed in the IDCCP project, and others described
in current literature, several characteristics common to systems
providing cervical cancer care in low- and middle-income countries
(LMICs) emerge. Most importantly, national cervical cancer programs
are frequently underfunded, lacking program-specific budgets to
ensure adequate human and material resources.””” In this situation,
it is difficult to justify allocating funds for collecting information and
monitoring programs over delivering clinical services.® As a result,
many cervical cancer programs do not have funds dedicated to data
and data systems, and monitoring and evaluation funds either do not
exist or are well below the recommended 10% of total budget.’

Cervical cancer programs often rely wholly on existing national
or organizational health information systems (HIS) to serve their data
needs. Where systems are unable to provide the basic information
necessary to manage patients and monitor service delivery, many pro-
grams develop ad hoc systems. Even with national level policies and
plans in place, cervical cancer data practices are often uncoordinated
and lack standardization, which results in inconsistent data quality and
availability and limits the use of data for decision making and program
planning.

National cervical cancer prevention and control activities typically
fall under one or more different directorates or units, including non-
communicable diseases and cancer; sexual and reproductive health;
infectious diseases and HIV; and immunization. Therefore, cervical
cancer data needs tend to be driven initially by the reporting require-
ments of these points of entry or integration for cervical cancer service
delivery.

3 | COMMON CHALLENGES

Cervical cancer services in LMICs tend to be spread across health sys-
tem levels of care, with a need for clinical data to flow among them
(Fig. 1). Data must also flow out of the entities at each level for program
monitoring, management of supplies, and registration of providers and
services. In addition to routine clinical service delivery data and facility
data (e.g. staffing, equipment, and supplies) sourced from the different
levels, information from population-based and facility-based surveys,

research studies, and evaluations can supplement the evidence base
for programming. While each country system has unique features, the
shared context of service delivery, information needs, and data sys-

tems characteristics creates common challenges in LMICs.

3.1 | Limitations of existing health information
systems and information and communication
technology infrastructure

Cervical cancer program monitoring requires totals or counts (i.e.
aggregate data) that summarize the delivery and outcomes of ser-
vices provided to individual women. Summary data from each facility
and laboratory are further aggregated to create datasets for district,
regional, and national level monitoring. The ability to exchange infor-
mation among the systems that collect and manage health data (HIS)
is fundamental to quality data aggregationlo'“; however, in most low-
resource settings, systems are fragmented and lack this necessary
interoperability.'?*® Information exchange and data aggregation are
further limited by the absence of national unique personal identifiers.
Manual aggregation processes in paper-based information systems
present an additional obstacle to ensuring the quality and timeliness
of data for decision making.

National eHealth and information and communication technol-
ogy (ICT) policies do not exist in many low-resource settingsm; when
in place, implementation is often piecemeal owing to challenges in
“retrofitting” a coherent architecture that allows information exchange
among existing systems. Insufficient connectivity, hardware, and staff
training often lead to a lack of adoption of nationally endorsed patient-
level electronic record systems or aggregate systems.®'* Inadequate
funding for system maintenance, a limited local ICT workforce, and
proprietary software restrictions present challenges for improving
existing systems. In response, programs may develop additional stand-

alone, often parallel, processes to satisfy data needs.

3.2 | Relative importance of cervical cancer
information

Cervical cancer programs often receive an inadequate share of
national health funding,""15 leading to a lack of capacity to establish
and coordinate standardized data processes across service provid-
ers. The absence of standardized terminology, minimum datasets, and
data collection tools further contributes to a poor understanding of
disease burden and service delivery.®” This weak evidence base inhib-
its the ability of stakeholders to advocate for political commitment

and resources.

3.3 | Complexity of the client pathway: Linking data
from screening through to outcomes

Patient monitoring requires provider access to key information
from each point of patient interaction with the health system. Many
women seeking cervical cancer services attend multiple visits, often

at different facilities. While women may not directly access laboratory
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Public Sector Health
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and Faith-based
organizations, NGOs

SERVICES: Awareness
generation;

Linkage/recruitment to
screening; Home-based
palliative care; May also
include patient follow-
up/reminders
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PRIMARY CARE \
LEVEL
Public Sector Health
Centers, Private/NGO
Health Centers and
Practitioners

SERVICES: Screening;
Precancerous lesion
treatment (usually only
cryotherapy); Referrals for
further evaluation and/or
treatment; May have
limited laboratory capacity
(e.g. HPV testing)

LABORATORY
Standalone or Private

SERVICES: May be utilized
for cytology and other
specimen processing and
evaluation in addition to or
in place of laboratories co-
located with Health Centers
or Hospitals

NOTE: Laboratory data linkages
are key to client care, and
therefore laboratory has been
included in this flow, though not
technically a health system level
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LEVEL
Public District Hospitals,

Private Hospitals

SERVICES: Screening;
Colposcopy and biopsy;
Precancerous lesion
treatment; General surgery;
Referrals for advanced care;
Laboratory services may
include cytology,
histopathology, and HPV
testing

JLIT

SERVICES: Advanced
diagnostics and reference
laboratory services;
General, specialized and
chronic care and treatment

TERTIARY CARE \
LEVEL
Cancer or Referral
Hospitals

INDIVIDUAL CLIENT DATA

(e.g. services received, clinical diagnosis, laboratory tests/results, outcomes, etc.)
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N

Other data (e.g. Other data (e.g.
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) supplies, 4 -
staffing, staffing, supplies, equipment, quality staffing, supplies, staffing, supplies,
campaigns, etc.) equipment, etc.) control, etc.) equipment, etc.) equipment, etc.)

Other data (e.g. Other data (e.g.
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CANCER REGISTRY?

COSTING"

MORTALITY/VITAL STATISTICS®

SUPPLY AND LOGISTICS MANAGEMENT®

PROGRAMME MONITORING®  SURVEILLANCE®

FACILITY REGISTRY®  PROVIDER REGISTRY®

FIGURE 1 Levels of care: Cervical cancer services and data flow. *These data are typically aggregate data with capacity for some level of
disaggregation. Exceptions include reporting of individual client mortality events into Civil Registration and Vital Statistics Systems (CRVSS), and
individual facility/laboratory and provider data reported for surveillance and quality monitoring. ®Informed by facility data (e.g. supply inventory,
line item costs) and analysis of client data and trends in service delivery (e.g. number of women who access/are expected to access screening
services, number of women expected to require treatment). “Not informed by client data.

Source: Content related to services provided at different levels of care was adapted from WHO.? [Colour figure can be viewed at

wileyonlinelibrary.com]

(e.g. cytology, HPV testing, biopsy) or pharmacy services, these data
are also vital to patient management. Gaps in the exchange of stand-
ardized health information have immediate implications for quality
of patient care. Poor referral feedback mechanisms and the absence
of unique patient identifiers significantly reduce provider ability to
determine treatment compliance and effectiveness. Ensuring ade-
quate patient follow-up thus requires more active efforts, such as
phone calls or physical follow-up, further adding to the burden on
resources.

Data on patient outcomes are also important for estimating pro-
gram impact and effectiveness. Many LMICs have used facility- or
population-based cancer registries and vital registration systems to
understand the burden of disease in populations; however, poor
quality and limited scope frequently render this outcomes data
insufficient for assessing how well programs are doing.”*¢'” The

inability of existing systems to consistently link data on a patient’s
outcomes to the services she received translates to inaccurate
aggregate data and difficulties in calculating indicators (e.g. treat-
ment rate), thus limiting ability to monitor programs and understand

their effectiveness.’

3.4 | Inconsistent use of routine data for
planning and management

The inconsistent use of cervical cancer data can be viewed as both a
result of and a contributing factor to the aforementioned challenges.
Limited coordination, training, and standardization of data practices
result in low-quality data. Conversely, failure to recognize the benefits
of data use contributes to a lack of investment in the collection of

high-quality data.®*&?
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at: https:/wiki.ohie.org/pages/viewpage.action?pageld=10486056. Accessed April 20, 2017.

4 | RECENT ADVANCES AND
PROMISING PRACTICES

Despite ongoing challenges, many cervical cancer programs have
improved service delivery by taking innovative approaches to gather-
ing information. Observations in the field supplemented by nonsys-
tematic review of current literature support the descriptions offered

here of several feasible solutions.

4.1 | Advances in health information technology

As health information technology solutions for low-resource set-
tings continue to advance, opportunities for cervical cancer pro-
grams to build on and leverage existing national systems will expand.
Customizable electronic platforms, such as the Open Medical Record
System (OpenMRS) for managing patient data, and the District Health
Information Software 2 (DHIS 2) for managing, analyzing, and visu-
alizing aggregate program data, are being implemented in a number
of countries for priority health areas (e.g. HIV/AIDS, maternal and
child health). Designed with the information technology challenges in
LMICs in mind, OpenMRS was originally developed in 2004 through
a collaboration between Partners in Health, the Regenstrief Institute,
and later the South African Medical Research Council®®; and DHIS2

was developed under the leadership of the Health Information
Systems Programme (HISP) at University of Oslo and first imple-
mented in 2006, continuing the participatory approach to iterative
development of earlier versions of the DHIS application which began
in 1997.2! Both systems continue to benefit from the collaborative
approach through ongoing development by global communities of
practice and support. These solutions have built-in flexibility that
enables incorporation of functionalities, data elements, and indica-

20-22 including cervical cancer.?® The capac-

tors for other programs,
ity for automation of indicator data reporting from the patient level
(OpenMRS) to the subnational and national levels (DHIS 2) reduces
burden and enhances the quality and timely availability of data for
monitoring, as seen in HIV/AIDS and other programs.?*?> Where dis-
parate existing platforms present a barrier, freely available standards-
based approaches to “retrofitting” information exchange in existing

electronic HIS can help countries with limited resources'?6—

as
exemplified in the implementation of national HISs in Sierra Leone
and Rwanda among others.'»2>"?7 |||ustrated in Figure 2, the Rwanda
Health Exchange Architecture (RHEA) is a reference implementation
of the Open Health Information Exchange (OpenHIE) community of

1126 which uses health information mediator middleware and

practice,
a shared health record adapter module to enable exchange and query-

ing of data from several components—including the OpenMRS-based
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point-of-care medical record, and the RapidSMS mobile data col-
lection tool originally developed by UNICEF’s Innovation Unit in
2007112728

An alternative to open source models, the adaptable SmartCare
electronic health record program (developed by the Centers for Disease
Control and Prevention and the government of Zambia, launched
in 2006%) addresses the common challenge of gaps in connectivity
through offline data entry and “portable data.” This method enables
maintenance of a longitudinal health record (i.e. across time and con-
tinuum of care) through a PIN-protected patient card, which stores
synced health visit data.’®?° Processes such as probabilistic record
linkage have also been successful in linking cervical cancer data across
disparate systems to create ad hoc longitudinal patient records.*
These models can be evaluated to determine feasibility for local imple-
mentation,* and capacity to serve cervical cancer data needs.?®

Understanding local resources, information needs, and existing
systems can lead to development of evidence-based systems and
successful use of new information technologies.*>3*"3% Where an
adaptable national health management information system exists,
cervical cancer information needs can be satisfied through modular
incorporation of minimum datasets, as in the case of the SIGSA sys-
tem in Guatemala. If existing systems cannot be expanded, systems
incorporating technological advances may be introduced, as with
the system developed by the National Program on Cervical Cancer
Prevention in Argentina.>* An investigation of the program revealed
an absence of registries for cervical cancer event data and lack of per-
sonnel or budget for developing an information system.35 This guided
the design and implementation of SITAM, an online system accessible
to program managers and health services that records data for cer-
vical cancer screening, diagnostic, and treatment procedures in the
public health system. The system and its technical support and main-
tenance staff are funded by the national Ministry of Health. At pres-
ent, 21 of 24 provinces in Argentina use SITAM, with data available
for more than1.5 million women screened in public institutions. Data
are used to monitor annual screening goals and quality of screening
tests, as well as to identify women who are not in compliance with fol-
low-up and treatment procedures. SITAM also has been expanded to
include registration of events related to breast and colon cancer. The
evidence-based local development of SITAM and similar systems, such
as the SIVIPCAN surveillance system in Nicaragua, provide opportuni-
ties for other countries in the region to learn from these experiences.

4.2 | Smart use of mobile and other technologies

Establishing reliable internet connectivity nationally is often a long-
term goal in low-resource settings; however, mobile networks may
provide a more immediate solution to ensuring rapid availability of
quality health data. Mobile health (mHealth) technologies were reg-
ularly the subject of discussion across countries and experts during
IDCCP project implementation, and have been the focus of a number
of recent reviews and inventories.?*%%%? Limited-scale implementa-
tion of applications—for data collection, clinical decision support, and
follow-up visit reminder systems—has provided valuable information

regarding feasibility, usability, acceptability, and ability to promote
quality data collection. Common lessons learned are the need to
understand local conditions in-depth prior to implementation, contin-
ually evaluate systems to ensure they meet user needs, and provide
periodic supervision to enhance data quality and use.'?#%%

In Zambia, a system for telemedicine and quality assurance that
combines mobile telecommunications and digital cervicography played
avital role in improving and scaling up visual inspection with acetic acid
(VIA)-based cervical cancer screening.“z'43 A similar approach using
smartphones to capture and transmit digital cervical images has been
successfully tested in Madagascar,** and scaled-up in Botswana.*>*
Taking mobile digital image capture a step further, an enhanced visual
assessment (EVA) system tested in Kenya combines a smartphone-
integrated colposcope with a decision-support job aid that records
data on VIA test results, treatment decisions, and follow-up/rescreen
dates. The embedded mobile portal allows upload and real-time data
aggregation and monitoring and evaluation.*” In other applications,
data exchange over mobile networks has been facilitated by cloud-
based data storage,*® multimedia messaging service or MMS,** and
electronic medical pathways.'**? While mHealth technologies offer
promising solutions for low-resource settings, additional evidence on

scalability and impact on health outcomes is needed.'?%¢

4.3 | Strategies for improving cervical cancer data
quality and use

A number of partnership initiatives are seeking to advance the cul-
ture of data use through cooperation, coordination, and innova-
tive uses of existing program resources. For example, Pink Ribbon
Red Ribbon (PRRR) aims to harmonize reporting requirements with
country priorities through support to countries for adapting and
implementing data standards. This mutually beneficial approach
strengthens the quality of the data reported to the donor (PRRR)
and increases availability of quality data for country decision making.
In Latin America, the working group on cervical cancer prevention
from the Network of National Cancer Institutions from the Union of
South American Countries (RINC-UNASUR) has identified the devel-
opment of information systems as one of the nine priority areas for
action by governments,50 with the network playing an essential role
in technical guidance and the sharing of knowledge.

Field observations during the IDCCP project suggested that
expanding the portion of the health workforce that understands the
important role of cervical cancer data is another way to promote data
quality and use. An example is Jhpiego's multifaceted approach in
countries where DHIS 2 is in use: access is enhanced through inte-
gration of cervical cancer indicators and data dashboards showing
trends. Jhpiego also utilizes “Results at a Glance” posters, a tool for
tracking key indicators for provider level data use,? and has integrated
and expanded the building of monitoring and evaluation skills within a
standard package of clinical service provider training.>*

While not specific to cervical cancer, a number of publications
explore improvements in data quality and provider use through inte-

52,53

gration of data skills into clinical trainings or specific workshops
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and trainings on the importance of data use.'®>*% Leveraging the
valuable position of community health workers, many countries have
provided training on data collection and use; this both fosters appreci-
ation for data collection tasks and enables active improvement of data
quality (e.g. obtaining missing data, following up with patients after
referral to determine outcomes, and validating vital registration sys-
tem data).*1°%°67%% A common lesson across interventions is the need
to supplement training with supportive supervision, feedback mecha-

nisms, and reliable, timely access to data.

5 | RECOMMENDATIONS

Common challenges and lessons learned through the evolution of
existing practices, with added perspective gained from IDCCP pro-
ject implementation, provide the basis for recommendations for next
steps in strengthening cervical cancer data systems, as described here.

5.1 | Prioritize needs for data and data systems

Thinking in practical terms about data needs and focusing on what
is essential for both patient care and program improvement should
steer plans for data systems. Data collectors and users can be
engaged in the process of adopting a nationally standardized mini-
mum dataset and set of indicators. The basic questions that guide
implementation of national, district, and community monitoring and

evaluation and information systems more generally1°'31

can also help
when designing responses to the needs for cervical cancer data.
Guidance documents such as the WHO Comprehensive Cervical
Cancer Control: Guide to Essential Practice,! the PAHO Manual
for Integrating HPV Testing in Cervical Cancer Programs, and the
ACCP Planning and Implementing Cervical Cancer Prevention and
Control Programs,4 outline basic information needs for cervical
cancer program start-up, scale-up, and improvement. Tools such as
those developed by the IDCCP project can support operationaliza-
tion within country contexts.

5.2 | Engage national stakeholders around data

The term “stakeholders” can be applied broadly to include all those
in the public and private sector who truly have a “stake” in cervical
cancer data: service providers, implementing partners, program man-
agers, monitoring and evaluation and surveillance personnel, eHealth
and IT personnel, representatives from integrated programs, and
donors. The goal is to increase ownership of the data collected, by
showing how the data are harnessed to improve programs. A stake-
holder approach not only fosters appreciation for data use, but also
promotes adoption of systems. The integration of training for data
collection, data use, and monitoring and evaluation into clinical skills
training for service providers further solidifies the understanding of
how collecting high quality data can improve the quality of care and
save lives. A clear, widely disseminated national policy on reporting
processes and timelines, coupled with activities that enhance the

culture of data use, provides structure and support for timely avail-
ability of data.

5.3 | Integrate with, and build on, existing
systems and processes

Beginning steps for strengthening information systems should include
assessing local system landscapes, ICT infrastructure, and user needs
to identify solutions that promote a coherent health information sys-
tems architecture. Harmonizing existing cervical cancer indicators
and monitoring systems allows system strengthening to be informed
by practical experiences. Leveraging program integration to achieve
incorporation of minimum datasets into existing electronic patient
health records and aggregate data systems or established paper-
based systems can optimize limited resources.

An alternative to investing in new electronic systems and pro-
cesses is to fully explore existing system functions (e.g. automated
data quality checks, access management, and options for data visu-
alization) and consider recent advances in open-source software or
mobile technology to increase flexibility and interoperability. New sys-
tems should have capacity for information exchange and be adaptable
to changing local needs. Whatever approach program needs dictate,
it is vital to ensure accurate costing, to allocate resources for system
development, implementation, maintenance, and to build capacity for

local support.

5.4 | Evolve data collection and data systems
as needed

Important lessons can be learned from information systems in similar
country conditions, and from the evolution of monitoring and evalu-
ation and surveillance systems in other disease areas, such as HIV. A
clear vision for short-, medium-, and long-term progress and data needs
is key to laying the foundation of systems that can evolve as programs
advance.20212527:6162 pdyancement and innovative use of technologies
provide exciting opportunities for piloting and implementing in research
settings or Centers of Excellence®®*—but a focus on simplicity should be
maintained, with incremental implementation of what is practical, feasi-

ble, affordable, and necessary for the country and the program.

6 | CONCLUSION

Many of the ongoing challenges to implementing robust data systems
for cervical cancer are rooted in national health system challenges;
however, innovative technologies and promising practices provide
ways to strengthen these systems. The most encouraging, sustainable
options observed over the 3-year IDCCP project either leveraged exist-
ing systems (for HIV or general health) or provided a fairly immedi-
ate benefit to the broader health information system or health system
landscape. These “broader impact” practices included: cervical cancer
program adoption of a standardized minimum dataset, data collection
tools, and monitoring mechanisms, and the use of these coordinated
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practices to “benchmark” monitoring and evaluation for other national
programs; enhanced understanding of the value of quality health data
in general, through integration of data skills into cervical cancer train-
ing for providers and community health personnel; and cervical can-
cer program testing of mHealth technologies (telemedicine, follow-up
reminder systems) and locally adapted standardized tools for qual-
ity assurance, to inform broader national health strategies and pilot
programs. When exploring strategies for strengthening data systems
and advocating for resources, cervical cancer programs are in a posi-
tion not only to leverage related health areas, but also to market the
broader health system impact of these improvements.
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