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The growing burden of cancer among several major noncommunicable diseases (NCDs) requires national im-
plementation of tailored public health surveillance. For many emerging economies where emphasis has tradition-
ally been placed on the surveillance of communicable diseases, it is critical to understand the specificities of NCD
surveillance and, within it, of cancer surveillance. We propose a general framework for cancer surveillance that
permits monitoring the core components of cancer control. We examine communalities in approaches to the sur-
veillance of other major NCDs as well as communicable diseases, illustrating key differences in the function,
coverage, and reporting in each system. Although risk factor surveys and vital statistics registration are the foun-
dation of surveillance of NCDs, population-based cancer registries play a unique fundamental role specific to can-
cer surveillance, providing indicators of population-based incidence and survival. With an onus now placed on
governments to collect these data as part of the monitoring of NCD targets, the integration of cancer registries into
existing and future NCD surveillance strategies is a vital requirement in all countries worldwide. The Global Initia-
tive for Cancer Registry Development, endorsed by the World Health Organization, provides a means to enhance
cancer surveillance capacity in low- and middle-income countries.

neoplasms; noncommunicable diseases; registries; surveillance; world health

Abbreviations: HBCR, hospital-based cancer registry; IARC, International Association for Research on Cancer; NCD,
noncommunicable disease; PBCR, population-based cancer registry; WHO, World Health Organization.

INTRODUCTION

In the last century, the scale and the profile of major dis-
eases have profoundly changed worldwide. Rapid urbaniza-
tion and advances in health care have been critical forces in
decreasing mortality from communicable diseases (particu-
larly in infancy and childhood). Their continuing displace-
ment with noncommunicable diseases (NCDs) is part of an
ongoing demographic transition linked to the conquest of in-
fection (1) and social, economic, and health advances (2–4).

Currently, NCDs are the leading cause of death globally;
in 2012, 38 million deaths from NCDs were estimated
worldwide, with two-thirds of these (68%) occurring in low-
and middle-income countries (4). The leading causes of
NCD deaths in 2012 were cardiovascular diseases (46%),
cancers (22%), and respiratory diseases (11%) (4). Cancer
is, however, the leading cause of death in close to 50 high-
income countries and ranks second in a further 40 countries
undergoing major transition (5). Cancers of the lung, liver,

stomach, colorectum, breast, and cervix are among the 10
leading causes of cancer deaths worldwide, illustrating an
additional change in disease profile, with infection-related
cancers still coexisting with lifestyle-related cancers (2, 3).

In September 2011, world leaders adopted a political dec-
laration to combat the unprecedented rise of NCDs globally,
committing to work toward strategies of prevention and
management (6). To reach the overarching target set of a
25% reduction of premature mortality from all NCDs by
2025 (the so-called “25 by 25”), a broad spectrum of
interventions—including prevention, early detection, treat-
ment, and palliative care—is required for each of the major
NCDs. Implementing an integrated approach to ensure the
reduction of common risk factors shared by the major NCDs
is an underlying principle of the evidence-based “best buys”
proposed by the World Health Organization (WHO) (7).

Although most of the indicators included in the NCD
Global Monitoring Framework through which countries
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report on the control of NCDs relate to the surveillance of
risk factor prevalence, disease surveillance remains a critical
element to which countries and governments have commit-
ted. The ultimate indicator of progress in the NCD Global
Monitoring Framework—an observed reduction in prema-
ture mortality by cause—can only be routinely observed
where vital statistics systems exist and are of reasonable
quality; yet, only 1 in 5 countries can presently report such
data with high levels of completeness and coverage (8).
Complementing mortality, incidence by type of cancer per
100,000 population, collected by population-based cancer
registries (PBCRs), is included as one of the 25 core indica-
tors of progress in the NCD Global Monitoring Framework;
the necessary technical support in planning and developing
PBCRs in low- and middle-income countries is being pro-
vided through the International Association for Research on
Cancer (IARC)-led partnership, the Global Initiative for
Cancer Registry Development (http://gicr.iarc.fr) (9, 10).

Changes in health and epidemiologic profiles of popula-
tions necessarily shape the mode and delivery of public health
surveillance, irrespective of the fact that all such systems share
data collection, analysis, and dissemination as core processes
(11). Informing on the control of NCDs including cancer at
the national level is challenging for many low- and middle-
income countries, where public health surveillance has tended
to prioritize reporting of communicable diseases and out-
breaks over chronic conditions given the historic importance
of communicable diseases in their health profiles. Moreover,
the rather recent evolution of surveillance of chronic diseases
(12) has placed an emphasis on risk factor surveillance rather
than disease occurrence, thus requiring some clarity as to the
role of PBCRs within NCD surveillance.

We therefore initially review and compare the perspectives
and attributes of the surveillance of cancer versus communic-
able and noncommunicable diseases, proposing a comprehen-
sive and complementary framework for cancer surveillance.
We define a set of key global cancer surveillance measures
that support the planning and evaluation of interventions
across the cancer continuum and also outline the specific
characteristics of PBCRs, elaborating on their unique role
in cancer surveillance.

SURVEILLANCE OF COMMUNICABLE DISEASES,
NCDS, AND CANCER

The WHO has advocated the strengthening of vital regis-
tration systems and cancer registries, integration of surveil-
lance into national health systems, development of periodic
risk factor surveillance, and the strengthening of technical
and institutional surveillance capacities (13). Although sur-
veillance is broadly defined as the “ongoing systematic col-
lection, analysis, and interpretation of health data that are
essential to the planning, implementation, and evaluation of
public health practice” (14, p. 146), cancer (morbidity) sur-
veillance is quite distinct from the more conventional and re-
cognized concepts and implementation of communicable
disease surveillance. Even compared with other major NCDs
(comprising cardiovascular diseases, cancers, chronic re-
spiratory disease, and diabetes that share several behavioral

risk factors), a number of important distinctions with cancer
surveillance are apparent; these are presented in Table 1.

Communicable diseases

Reporting cases of communicable diseases from health-care
providers to health departments has been one of the earliest
forms of surveillance. Its principal feature is the compulsory
notification of a list of selected diseases at the national or sub-
national level, with the public health objective of interrupting
and monitoring the distribution and potential spread of an epi-
demic (12). Inherent to communicable disease surveillance is
the investigation of outbreaks; this component has been a ma-
jor focus of global training programs directed to develop and
improve surveillance capacity in low- and middle-income
countries; the US Centers for Disease Control and Preven-
tion–led Field Epidemiology Training Program and its prede-
cessor, the Epidemic Intelligence Service, have been pivotal
in strengthening communicable diseases surveillance on a
global scale, evolving from the late-1970s (in the case of the
Field Epidemiology Training Program) to be now established
in more than 80 countries (15).

Although the list of diseases included in communicable
disease surveillance has expanded over time, the 2 main re-
porting strategies are passive, either from health-care facil-
ities and providers and/or via disease control programs for
specific diseases, for example, acquired immunodeficiency
virus (AIDS), human immunodeficiency virus (HIV) preva-
lence, tuberculosis (TB), and malaria (16). One of the most
striking features of communicable diseases surveillance is
rapidity in reporting. Timely reports, often on a weekly ba-
sis, support the core purpose of reducing or eliminating the
risk of spread of disease (Table 1). Such reporting has a
longstanding tradition in the Mortality and Morbidity
Weekly Report (MMWR), published by the Centers for Dis-
ease Control and Prevention, that dates back to 1898 (17).

Noncommunicable diseases

The observed worldwide increase in cardiovascular dis-
eases and the findings of the Framingham Heart Study (18)
and the Seven Countries Study (19) provided a core founda-
tion for the surveillance of common behavioral risk factors
associated with major NCDs; here, representative surveys of
the prevalence of risk factors are the common strategy for
data collection (20). Measurement techniques have evolved,
particularly over the past 2 decades, and comparable informa-
tion is now available for many countries from international
initiatives including the Global Tobacco Surveillance System
and the WHO Stepwise Approach to Surveillance surveys
(20, 21). The latter includes 8 major behavioral, physical, and
biological risk factors and seeks to promote a stepwise and
flexible approach to risk factor surveillance: In step 1, demo-
graphic and behavioral (tobacco use, alcohol consumption,
dietary behaviors, physical activity, and history of NCD-
related conditions) risk factors are collected through a survey;
step 2 involves the collection of physical measurements of
height and weight; and step 3 includes biochemical measure-
ments (22).
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Implementing the Stepwise Approach to Surveillance ap-
proach ensures countries have necessary data to monitor and
report the majority of risk factors related to the correspond-
ing global monitoring framework targets among adults. To
date, the Stepwise Approach to Surveillance has been imple-
mented in 122 countries, of which 112 have completed the 3
steps. Although 48 low- and middle-income countries in the
WHO Africa region and 21 in the Americas (including the
Caribbean) have conducted the Stepwise Approach to Sur-
veillance survey to date, several highly populated countries,
notably Brazil, Mexico, or the Russian Federation, have yet
to do so (22). Both the Stepwise Approach to Surveillance
and the Global Tobacco Surveillance System surveys have
associated training programs that, with the support of WHO
regional and country offices, have contributed to the training
of health professionals in NCD risk factor surveillance glo-
bally (21).

The possibility of multiple visits to different health insti-
tutions during the patient pathway is a characteristic of
chronic diseases that has implications on (morbidity) sur-
veillance and is even shared with some infectious diseases
such as the human immunodeficiency virus infection; for
diabetes, available information on the prevalence of the dis-
ease (one of the global monitoring framework indicators) is
provided from diabetes registries that combine information
from multiple sources (e.g., treatment and biochemical mea-
surements) (23–26) or based on survey-based estimations
(27). Global report on the prevalence of diabetes has been
compiled by the World Diabetes Foundation, the report now
in its seventh edition (28). The focus of diabetes surveillance
is evidently on prevalence, related quality of care (mainly in
the primary health-care setting), and complications (24, 25).
Despite the existing information on diabetes prevalence at a
global level, there are also specific challenges in its surveil-
lance, particularly related to disease definition, interlabora-
tory variations when based on biochemical measurements,
and others that still need to be overcome. Another major
obstacle to providing comparable global estimates of dia-
betes, as well as prevalence of other NCDs, is lack of uni-
form definitions and standards, which for cancer have been

historically developed and safeguarded by the IARC and the
International Association of Cancer Registries (29, 30).

Cancer

The major challenge to cancer surveillance is the hetero-
geneity of the disease, comprising greater than 100 entities,
each characterized by out-of-control cell growth and classified
by site of origin and type of cell initially affected. Therefore,
detailed information on both the organ affected and the histo-
logical type is required to classify the nature and extent of dis-
ease, essential in planning treatment and evaluating outcomes.
Classification systems have been developed, with the most
widely used in surveillance being the International Classifica-
tion of Diseases for Oncology, which contains more than 700
codes in its third edition (31). Advances in knowledge of
tumor biology and underlying mechanisms of carcinogenesis
are yielding further molecular and genetic subclassifications
that add further challenges to the complexity of cancer and its
classifications.

Although risk factor surveillance data are extremely useful
in developing and appraising cancer control strategies, in es-
timating the potential to lower premature mortality by the 4
main NCDs by addressing 6 risk factors, a reduction of only
7% in premature deaths from cancer was projected by 2025
relative to 34% estimated for cardiovascular diseases (32).
This can be predominantly attributed to the requirement of a
greater duration of time needed to observe the effects of spe-
cific interventions for cancer, as well as of the diversity of
major risk factors involved in cancer etiology. Despite the
fact that hepatitis B virus vaccination and availability of hu-
man papillomavirus vaccines are considered as additional
indicators in theWHONCDAction Plan, only tobacco, alco-
hol, and obesity, among the common risk determinants con-
sidered for the NCD targets, are important causes of cancer,
while for many cancers (e.g., prostate and pancreas), the
major determinants are still to be identified (32, 33).

Specific approaches to the surveillance and control of
cancer must then be adapted to the local scale, profile, and
risk of disease in the population (34). PBCRs are integral to

Table 1. Commonalities and Differences in the Surveillance of Communicable Diseases, Other NCDs, and Cancer

Surveillance Aspects Communicable Diseases Other NCDs (CVD, Diabetes, and COPD) Cancers

Core purpose Interruption of transmission
of disease

Estimate of burden/focus on prevalence Estimate of burden/focus on risk
(incidence)

Main system of
classification

Based on causal agent Based on organ and function Based on organ and morphology

ICD-10 ICD-10 ICD-10; ICD-O-3

Aim of follow-up of
cases

Identification of carrier status Identification of chronic complications/
vital status

Identification of spread and recurrence/
identification of multiple primaries/vital
status

Establishment of case fatality

Target population Nationwide including
nonresidents

Regional and/or national (all residents in
defined area)

Regional and/or national (all residents in
defined area)

Reporting Real time Annual/x-year period Annual/x-year period

Abbreviations: COPD, chronic obstructive pulmonary disease; CVD, cardiovascular disease; ICD-10, International Classification of Diseases,
Tenth Revision; ICD-O-3, International Classification of Diseases for Oncology, Third Edition; NCD, noncommunicable disease.
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measuring this burden and assessing the impact of specific
interventions, as well as investigating etiological factors, the
elimination or reduction of which could reduce the future
cancer burden (35, 36). Cancer incidence information by
histological subtype, facilitated through the International
Classification of Diseases for Oncology (31), yields valu-
able information on the changing risks in populations, often
related to underlying changes in the prevalence and distribu-
tion of known or putative risk factors. As an example, the
observation of shifting distributions of the predominant
histological subtypes of lung cancer during the last 3 decades
worldwide, including a displacement of squamous cell carcin-
oma with adenocarcinoma as the most common subtype in
several countries (37–39), permits an assessment of changes
in risk following the introduction of filters in cigarette manu-
facturing, alongside changes in smoking prevalence (40).
Equally, PBCRs are central in providing population-based es-
timates of cancer survival, in assessing the quality of tertiary
prevention for specific types of cancer in a given region or
country, as well as benchmarking survival differences be-
tween populations (36).

It is important to note the distinction between PBCRs and
hospital-based cancer registries (HBCRs), given the popular
misconception that the latter institutions are functional prox-
ies of PBCRs for cancer surveillance. HBCRs are an integral
part of hospital management, serving administrative purposes
and auditing performance by recording and reporting the spe-
cific diagnosis and treatment of patients in relation to tumor
characteristics and clinical outcome (9). Unlike PBCRs how-
ever, HBCRs cannot serve national cancer planning and
evaluation purposes, as the sampling frame is not population
based; HBCRs, by definition, rely on patient attendance at 1
or more hospitals, with the scale and profile of cancer deter-
mined by referral patterns and the facilities and expertise
within these institutions. Given the intersection in source in-
formation, the common ambition to “upgrade” HBCRs to
PBCRs in time may seem a reasonable one, but it has rarely
been attempted or achieved in practice. In any case, such an
evolution is somewhat contradictory in that both institutions
play vital and complementary roles in supporting health care.

In stark contrast to communicable diseases, reporting by
PBCR operates within an entirely different time frame in
keeping with the long latency of the disease, the processes of
quality control evaluation, and the requirement for multiple in-
formation sources on the same patient to ensure optimal com-
pleteness and validity. A recent report on 116 European
PBCRs showed that the median time to completion of last
year of incidence is in the range of 4–60 months, while the
preparation of a printed report could take, on average, 7
months (41).

A FRAMEWORK FOR GLOBAL CANCER
SURVEILLANCE

Cancer surveillance: components in a simplified
framework

Although it is clear that there is a common approach in the
surveillance of communicable diseases (compulsory notifica-
tions and rapid reporting) as well as for NCDs in general

(assessment of risk factors and mortality surveillance), the
complexity of cancer and the fact that new cases of cancer
can be counted—unlike cases of most other major NCDs—
have led to a unique and evolving surveillance strategy
through PBCRs that has truly become a global and “gold
standard” activity (9, 42).

How then can PBCRs and other cancer surveillance strat-
egies be integrated into existing disease surveillance systems?
Consistent with an extended view of cancer surveillance in
planning and evaluation of cancer-control activities, represen-
tatives from various US institutes presented a national frame-
work for cancer surveillance for the country in 2005 (43).
Beyond the basic measures of disease occurrence, the US
model proposed a set of core elements for cancer surveillance,
including several permitting the assessment of inequities, out-
comes, and quality of care (43). Despite the usefulness and
comprehensiveness of this model, many of the proposed mea-
sures by necessity require linkages to other data sets, as in the
case of quality of life to clinical trials or research databases,
posing a difficulty in terms of applicability to many low- and
middle-income countries at present. In addition, most aspects
related to the quality of care are linked to treatment and man-
agement protocols that, if available, tend to be country spe-
cific, hindering comparability on a global scale.

In the development of a simplified surveillance cancer
framework at a global level (Figure 1), the natural history of
disease from inception through to resolution (cure or death)
and its associated control measures (prevention, early detec-
tion, treatment, and end-of-life care) provide the general
structure for surveillance as previously noted by Wingo et al.
(43) in developing a US template. As such, 4 population sub-
groups important to surveillance and, thus, cancer control are
defined: 1) healthy populations, 2) newly diagnosed popula-
tions, 3) populations living with cancer, and 4) populations
that have died from cancer. The corresponding core surveil-
lance measures for each population subgroup relevant to can-
cer measurement and associated probabilities of progression
are as follows: 1) prevalence of risk factors (probability of ex-
posure to develop the disease), 2) cancer incidence (magnitude
and probability of disease occurrence), 3) cancer survival
(probability of survival), and 4) cancer mortality (magnitude
and probability of occurrence). Each core measure has a well-
defined and clearly differentiated surveillance strategy of data
collection: population surveys for the prevalence of risk fac-
tors; PBCRs for cancer incidence and survival; and vital statis-
tics systems as the main strategy for mortality by cause of
death (Figure 1). Anatomical extent of disease/stage constitu-
tes an important measure permitting the differentiation of early
to late cancer diagnosis and, thus, the probability of survival;
in the proposed framework, it is assumed to be a variable col-
lected by PBCRs from which core measures (incidence, sur-
vival) can be stratified. Cancer survival relies on adequate
follow-up of vital status of cancer patients (Table 1) and re-
quires longstanding PBCRs along with sufficient analytical
capacity. Nevertheless, it is imperative for its sustainability
that, after the implementation phase of generating quality-
ensured incidence, they develop survival estimates, ideally
stratified by collected stage.

Additionally, the model includes extended measures for
which surveillance at the population level usually requires
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further data and more advanced analytical capacity (Figure 1).
Information on the attributable fraction of cancer may help
to inform decision makers in developing preventative ac-
tions, while disability-adjusted life-years reflect premature
loss of life as well as quality of life in surviving cancer
(44, 45) and aid assessments of overall health and life ex-
pectancy. Different extended measures have been reported
at the global level by subregions (46–48); linking these to
the economics of cancer, for example, to lost productivity,
provides valuable perspectives for decision makers seek-
ing to ensure that resources are prioritized to cancer
control.

In the described framework, cancer surveillance shares
the twin strategies of risk factors and mortality with surveil-
lance of other NCDs, the latter of which is, in turn, shared
by all disease types. In adapting measures and strategies for
the specific subpopulations of the newly diagnosed and
those living with the disease, we can apply the framework to
other major NCDs by accounting for the specificities of the
disease in question (Table 1). Within the proposed frame-
work, 3 of the core surveillance measures will facilitate the
provision of most of the indicators established by the WHO
global monitoring framework, namely, the reduction of pre-
mature mortality, the prevalence of specific risk factors, and
cancer incidence rates by type.

Cancer incidence, mortality, and survival: attributes and
availability

Descriptive studies identifying differences in cancer inci-
dence across regions have been and continue to be crucial
for the identification of risk factors (49). Cancer mortality
data are vital measures of disease outcome and the former in
assessing the effectiveness of cancer-screening programs,
especially for those cancers for which a precursor lesion is
not the target of the intervention (49). As mortality depends
on both incidence and case fatality, it is a poor surrogate of
incidence where prognosis is improving in the population
as a result of improving care, novel treatments, and so on.

Cancer incidence and survival used in combination illustrate
the impact of cancer, providing information on the level of
risk and the prognosis following diagnosis at the population
level (50). As with incidence, survival estimates are suscep-
tible to changes in diagnostic practices and disease classifi-
cations, as well as the impact of screening interventions
where earlier detection of cases is not accompanied with a
postponement of death, artificially inflating incidence and
survival (51, 52). Many of the factors that affect incidence
equally apply to mortality, given that both rely on the accur-
acy of the initial cancer diagnosis. These issues emphasize
the need to ensure assessment of these indicators in combin-
ation, where possible. Indeed, there is growing consensus
that such a combined description of incidence, mortality,
and survival can confirm and clarify the underlying bio-
logical, epidemiologic, and clinical processes.

Over and above such concerns is the sustained lack of
availability of recorded incidence and mortality data in most
countries of the world. Mortality data ideally come from vi-
tal statistics systems, yet less than one-fifth of 178 countries
(n = 34) presently report high-quality mortality data to the
WHO (8). This unquestionably poses challenges for the
measurement of the NCD Global Monitoring Framework
overarching target of premature mortality reduction. Among
major global initiatives currently implemented to improve
mortality data are the World Bank- and WHO-led Global
Civil Registration and Vital Statistics Scaling Up Invest-
ment Plan (53), the Bloomberg Data for Health Initiative
(54), and the International Network of Health and Demo-
graphic Surveillance Systems working with sentinel sites in
Africa and Asia (55). A compilation of methods and initia-
tives to obtain cause-of-death statistics is presented in a
comprehensive manner by Jha (56).

The NCD Global Monitoring Framework recognizes the
importance of the collection of cancer incidence by type of
cancer as one of the 25 core indicators in monitoring na-
tional progress (6). Currently, only about one-third (36%) of
all countries worldwide have PBCRs of high-quality inci-
dence data as compiled by the IARC in the Cancer
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Figure 1. Measures and strategies for cancer surveillance at the population level. Adapted from Wingo et al. (43). DALY, disability-adjusted life-
year; PBCR, population-based cancer registry.
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Incidence in Five Continents series (57, 58). The coverage
of high-quality cancer registration ranges from 100% in the
Nordic countries to 7.5%, 5.7%, and 1.9% in Latin America,
Asia, and Africa, respectively (57). Still there are registries
covering 10%–20% of these continents, and the inequity is
being addressed through a global partnership of key inter-
national organizations, entitled the Global Initiative for Can-
cer Registry Development (10). This initiative is helping
low- and middle-income countries increase the availability,
quality, and utilization of cancer data in national cancer-
control plans and in capacity-building research. To provide
a global snapshot, IARC provides estimates of cancer inci-
dence, mortality, and prevalence through GLOBOCAN for
184 countries and 27 major cancer sites and by sex. A com-
prehensive overview and detailed methods are provided by
Ferlay et al. (59) and are presented at the Global Cancer Ob-
servatory (http://gco.iarc.fr) (60).

With regard to cancer survival indicators, comparative
data at the global level have been made available by 2 ma-
jor initiatives: the global comparison of population-based
cancer survival (CONCORD) program (61, 62) and the
IARC-led cancer survival in Africa, Asia, the Caribbean,
and Central America (SurvCan) program (63, 64), both now
in their third iteration.

POPULATION-BASED CANCER REGISTRIES: MAKING
THEMWORK

Although there is broad consensus that population-based
cancer data are essential for setting priorities and evaluating
progress in cancer control, and numerous examples have

illustrated their value (36, 65), implementation and sustain-
able development require that governments invest in oper-
ational national cancer-control plans that embed such cancer
data as a critical asset that informs planning, monitoring,
and evaluation purposes. Although currently many countries
in Africa, Asia, and Latin America have developed national
cancer or cancer-specific control plans (66), a careful revi-
sion of their data and information needs is highly warranted.
Given the longstanding traditional surveillance of commu-
nicable disease, it is not uncommon that personnel in minis-
tries of health are not familiar with the specificities of cancer
incidence surveillance and PBCRs; the same may be true of
other public health professionals and epidemiologists spe-
cializing in other disease domains.

To comply with the international commitment of report-
ing cancer incidence by type, a common misconception by
central governments grounded in the mechanisms of com-
municable disease surveillance is the equating of nationwide
mandatory cancer reporting as a central principle of PBCRs.
In the absence of adhering to the necessary methodological
requirements of PBCRs that will be briefly described below,
such initiatives have proven to provide an erroneous assess-
ment of cancer incidence burden (67) and subsequently
cancer-control priorities.

The specific requirements for PBCRs have been set out
several times (9, 68); Figure 2 provides a general scheme
that summarizes the major elements of cancer registration in
3 broad areas: in context and operation, in the key definitions
and methods of registration, and in quality indicators and
their evaluation. A cancer registry’s operation will depend
on the medical services (diagnostic, therapeutic, and pallia-
tive) available for cancer patients, the size and geographic
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Figure 2. Key elements of population-based cancer registries for cancer incidence surveillance. PBCR, population-based cancer registry.
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spread of the population, and the (material and financial) re-
sources available. There must also be a system for reporting
clinical and pathological data, and reliable population data
need to be available. In checking the quality of information
collected, there is a standard set of quality indicators, includ-
ing the percentage of cases with a morphological verified
diagnosis, the percentage of cases registered by death certifi-
cate only, and the mortality:incidence ratio; these are linked
to the completeness, validity, comparability, and timeliness
of the data and, thus, should be presented when informing
cancer incidence (69, 70). In order for cancer incidence to be
as close as possible to the true (unknown) magnitude in the
population, the reporting and assessment of each of these as-
pects in the 3 areas are essential (69, 70).

In contrast to the surveillance of NCD common risk factors,
where nationally representative surveys are developed period-
ically, or to the surveillance of infectious diseases where man-
datory notification is established at the national level, this is
not a requirement for the surveillance of cancer incidence. In-
deed, most of the requirements for cancer planning and moni-
toring can be achieved through registration of a representative
subset of the national population, using one or a series of re-
gional PBCRs. The benefits of increasing population coverage
toward national PBCRs for cancer-control purposes are not
straightforward; feasibility and long-term sustainability need
to be carefully evaluated. In Brazil, Colombia, Turkey, and
China, registration has advanced via the development of a
few strategically situated regional PBCRs, from which reli-
able estimates are being obtained at subnational geopolitical
divisions (71–74). Following this approach, Nigeria has de-
veloped a plan to establish several PBCRs and is expected to
soon have subnational estimates; the combined data of 3 of
these PBCRs have already been used to inform national esti-
mates in GLOBOCAN (75).

Despite a growing awareness of the centrality of robust
data from PBCRs in support of cancer control initiatives,
there remain a number of challenges to ensuring their imple-
mentation and sustained development in low- and middle-
income countries, reflecting limited human and financial
resources. Success requires political will, clinical commit-
ment, and the professional responsibility of the registry dir-
ector, with adequate financing and numbers of dedicated staff
key to ensure the sustainability of the enterprise to inform
national cancer control plans (38, 75–80). The multipartner
Global Initiative for Cancer Registry Development (http://
gicr.iarc.fr/) provides assistance to countries in social and
economic transition seeking to expand and improve registries
as a core element of cancer and NCD surveillance at the
population level. The Global Initiative for Cancer Registry
Development model is founded on developing centers of re-
gional assistance, alongside country-led surveillance plans,
with IARC regional hubs for Africa, Asia, Latin America, the
Caribbean, and Oceania implemented and operational in col-
laboration with designated local investigators and institutions.
The vision of the Global Initiative for Cancer Registry Devel-
opment is to save lives through cancer data by directly con-
tributing to the development of in-country capacity for cancer
surveillance, with the hubs providing targeted support, train-
ing, research capacity building, and advocacy as a means to

ensure the sustainable expansion of high-quality PBCRs in
low- and middle-income countries (10).

CONCLUSIONS

Given the diverse but changing profiles of the disease
burden worldwide, public health actions and disease control
measures are required across the spectrum of major commu-
nicable and noncommunicable diseases. Although there is
increasing evidence of epidemiologic and therapeutic inter-
relationships between, for example, cancer, diabetes, and
heart disease, inherent differences in surveillance obligate
that disease-specific systems coexist to generate the neces-
sary high-quality indicators to inform health planning. As
with other major NCDs, cancer surveillance evidently shares
risk factor and mortality as core measures of monitoring and
evaluation, yet cancer permits the counting of new cases (in-
cidence) and, by extension, the follow-up of the vital status
of cancer cases to determine average survival at the popula-
tion level. A conceptual framework has been set out that
seeks to facilitate the understanding of the specificities of
cancer surveillance within broad disease domains and, thus,
narrow resource-related gaps in the national availability of sur-
veillance data for disease control. The proposed core surveil-
lance measures facilitate the provision of most of the
indicators established by the WHO global monitoring frame-
work for the control of noncommunicable diseases. Through
the Global Initiative for Cancer Registry Development partner-
ship, efforts are underway to ensure that PBCRs are sustain-
ably developed according to their requirements and integrated,
where feasible, into NCD planning. Cancer registries remain a
unique and effective means to inform and evaluate national
cancer control policies and to instigate local capacity for can-
cer research.
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