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Abstract
Objectives: (a) To critically appraise the quality of data sub-

mitted by sub-Saharan African (SSA) cancer registries to

GLOBOCAN 2020 and (b) compare the quality of data of

the registries common to GLOBOCAN 2008 and 2020.

Design: Critical appraisal of cancer registry data quality

using the Parkin and Bray framework.

Setting and Participants: GLOBOCAN 2020 cancer regis-

try estimates for 46 countries in SSA. Forty-three registries in

31 (SSA) countries were identified from the GLOBCAN

2020 supplementary documents, of which data from 28 regis-

tries in 23 sub-Saharan African countries were publicly available.

Main outcomes measures: Data quality for 15 variables

in four domains (comparability, validity, timeliness and com-

pleteness) were appraised using the Parkin and Bray frame-

work. Results from the appraisal of GLOBOCAN 2020

sources were compared with previous findings for

GLOBOCAN 2008.

Results: Compared with GLOBOCAN 2008, GLOBOCAN

2020 country coverage had increased from 21 to 31 countries

with 15 countries having no established registries. Out of a

total possible score of 15 for data quality, 18 of the 28 publicly

available GLOBOCAN 2020 registries fulfilled a score of 5 or

more compared with seven registries in GLOBOCAN 2008.

Of the 17 registries common to GLOBOCAN 2008 and

2020, nine showed an improvement in data quality.

Conclusion: Country coverage and data quality have

improved since GLOBOCAN 2008, however, overall data

quality and coverage remain poor. GLOBOCAN 2020 esti-

mates should be used with caution when allocating resources.

Keywords
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other oncology, oncology, other surgery, surgery,
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Background

Global estimates of cancer incidence, prevalence, mortal-
ity and disability-adjusted life years lost to cancer, known
as GLOBOCAN, are published by the International
Agency for Research on Cancer (IARC), a branch of

the World Health Organisation (WHO).1 The
GLOBOCAN 2020 report published estimates for 36
cancers coded using the International Statistical
Classification of Diseases and Related Problems 10th

Revision Codes (ICD-10).2 According to GLOBOCAN
2020, Africa accounts for 5.7% of global cancer incidences
and 7.2% of deaths. In comparison, Asia, Europe and
America account for 49.3%, 22.8% and 20.9% of inci-
dences and 58.3%, 19.6% and 14.2% of deaths, respect-
ively.2 GLOBOCAN 2020 forecasts that the global
cancer burden will continue to rise with the sharpest
increases in incidence experienced by Asia and Africa, pri-
marily due to increases in life expectancy at birth.2

GLOBOCAN is used by a range of international organisa-
tions to set global health priorities3 so transparent and accur-
ate reporting of quantitative estimates based on high-quality
data collected and recorded by cancer registries is crucial.

Parkin and Bray, cancer epidemiologists at IARC,
developed an appraisal tool to assess the quality of
cancer registry data based on four domains: comparability,
validity, timeliness and completeness.4,5 An earlier study
used the tool to appraise the quality of sub-Saharan
African (SSA) cancer registries submitting data to
GLOBOCAN 2008. It found reliable comprehensive coun-
trywide data were lacking due to limited or no population
registry coverage in many countries, a strong urban bias in
all countries and poor-quality data, with only seven of 26
registries fulfilling five or more of 15 data quality criteria.3

The aim of this article is to examine whether the quality
of registration data underpinning the 2020 estimates has
improved since GLOBOCAN 2008 by (a) appraising the
quality of cancer registry data in SSA in GLOBOCAN
2020 and (b) comparing the quality of data in SSA regis-
tries common to both GLOBOCAN 2008 and 2020 with
previously reported findings for GLOBOCAN 2008.

Methods

Data sources

At the time of data collection, GLOBOCAN estimates
were available for 46 countries in SSA. The 43 cancer
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registries listed as sources by GLOBOCAN 2020 corres-
pond to 31 different SSA countries. There are 15 coun-
tries with no established registries and these countries
rely on the population-based cancer registries of neigh-
bouring countries for cancer estimates.2,6,7 Our request
to the African Cancer Registry Network (AFCRN) for
access to the 43 cancer registries was denied on the
grounds that a contribution to cancer registration and
review by the research committee are conditions for
data sharing. We were thus limited to publicly available
information from two key IARC sources: Cancer in
SSA and Cancer Incidence in Five Continents Volume
XI.8,9 These sources provide data on cancer incidences
and registration practices. We retrieved data on 24 of
the 43 registries via these publications and found a
further four registries in online publications using refer-
ences cited by the GLOBOCAN 2020 report.2,10–13

Despite an extensive literature search for the remaining
registries on Google Scholar, PubMed, Embase and
Medline (Annex 2) 15 registries could not be accessed.
A total of 28 out of 43 registries were accessed for 23
countries (Figure 1). All data sources were downloaded
during April 2021.

The GLOBOCAN 2008 appraisal analysed 26 regis-
tries in 21 countries, 17 of these registries were included
in the current analysis. Of the nine registries from
GLOBOCAN 2008 that were not included in the compari-
son, four were inaccessible and five contributed data to
GLOBOCAN 2008 but did not contribute to
GLOBOCAN 2020.

Registry populations GLOBOCAN 2020

Of 28 registries, 24 were population-based, two were
hospital-based and two were pathology registries.8–13 Of
the 24 population-based registries, five had national popu-
lation coverage (the Gambia National Cancer Registry,
Botswana National Cancer Registry, Namibia National
Cancer Registry, Mauritius National Cancer Registry
and France, Reunion Cancer Registry), 18 had city cover-
age and one had province coverage. Luanda Angola
Cancer Registry and Agostinho Neto Cancer Registry
(Cabo Verde) both contributed hospital registry data
from their respective city. South Africa National Cancer
Registry and Lomé, Togo both consisted of only path-
ology data.

Analysis and results

Quality of registry data

The Parkin and Bray framework (Box 1) was used to
appraise the quality of available cancer registries.4,5

Each data item was given a score of 1 if fulfilled, with a
maximum score of 15 for all variables across the four

domains (comparability, validity, timeliness and com-
pleteness). The fulfilment of criteria was assessed based
on the practices reported for each registry and extracted
and entered into an Excel spreadsheet by an initial
researcher (EA). A second researcher (AP) independently
checked a random sample of the data sources relating to
the registers.

Box 1. Domains of the data quality with respective quality
criteria by Bray and Parkin4 and Parkin and Bray 5

Comparability:
A measure of adherence to the international coding and

best practice, e.g., ICD-10 coding and IARC rules and

algorithms.

A – Named diagnostic code used

B – Named guidelines used for definition of diagnosis date

C – Named incident date criteria used

D – Named international guideline used for coding of

multiple primaries

E – Proportion of cases found through screening

programme is available

Validity:
Ameasure of the proportion of cases recorded with a given

attribute that truly has the assigned characteristic.

A – Morphological verification rate (MV%)

B – Death certificate only rate (DCO%)

C – Reabstracting Recoding Audits

D – Demographic completeness

E – Named internal consistency software

Timeliness:
Relating to both time from diagnosis to registration and

from registration to reporting information publicly.

A – Publication of dataset (date of most recent dataset

published)

B – Time to availability (diagnosis to registration time

published)

Completeness:
The extent to which all the incident cancers in a given

population at a given time are recorded by the registry.

A – Mortality:incidence (M:I) ratio published

B – Notification per case/sources of notification

C – Childhood cancer incidences reported

Comparability

Details of the standardised coding system used to classify
cancers were not given by 16 registries, eight registries
used the ICD-O-3 classification; two used ICD-10; and
two used both ICD-10 and ICD-O-3 (Table 1). For the
date of diagnosis, only one registry used named incident
date criteria: the Reunion registry used ENCR/IARC
rules. For incidence date, four of the 28 registries used
standardised criteria: Reunion used ENCR/IARC rules;
Nairobi, Eastern Cape province and Harare registries
used IARC/International Association for Cryptologic
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Figure 1. Data sources.

Table 1. Comparability domain for 28 SSA cancer registries in GLOBOCAN 2020.

Named diagnostic code

Diagnostic code ICD-0-3 ICD-10 ICD-0-3 and ICD-10 No standardised coding system Total

Registries, n 16 8 2 2 28

Definition of diagnosis date

Criteria ENCR/IARC rules No rules Total

Registries, n 1* 27 28

Incidence date criteria used

Criteria ENCR/IARC IARC/IACR No standardised criteria Total

Registries, n 1* 3** 24 28

Coding of multiple primaries

Criteria ENCR/IARC IARC/IACR No standardised criteria Total

Registries, n 1* 1*** 26 28

Proportion of cases found through a screening programme

Reported? Yes No Total

Registries, n 0 28 28

SSA: sub-Saharan African; ICD-10: International Statistical Classification of Diseases and Related Problems 10th Revision Codes; ENCR/IARC:

European Network of Cancer Registries/International Agency for Research on Cancer; IACR: International Association for Cryptologic Research.

*Reunion registry, **Nairobi, Eastern Cape Province and Harare registries, ***Harare registry.
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Research (IACR) rules. For the coding of multiple primar-
ies only two registries used named international guide-
lines: Reunion used ENCR/IARC and Harare used
IARC/IACR rules. No cancer registries reported the pro-
portion of diagnoses of cancer cases from screening
programmes.

Validity

All 28 registries gave the proportion of cancers verified
via histology or cytology (morphological verification
[MV]; Table 2) and almost all registries (26 out of 28)
provided separate figures for males and females. The
MV rate from the National Cancer Registry of South
Africa (NCR-SA) and the Togo registry cannot be used
to appraise validity because the dataset only consisted
of pathology data.

Only the Ibadan cancer registry (Nigeria) conducted a
re-abstracting and recoding audit (Table 2) to assess val-
idity, however, audit results were not published. None of
the SSA registries provided quantitative information to
evaluate demographic completeness.

Except for Beira (Mozambique) and Togo cancer
registries, all the SSA registries used reporting software
to maintain electronic database consistency. CanReg ver-
sions 4 and 5 software, developed by IARC, was used by
25 out of 28 registries while the Reunion registry used
software adapted from the French cancer registration
system.

Completeness

It is not known whether registries reported mortality:inci-
dence (M:I) ratios. The IARC publications calculate and
report M:I ratios for 3 SSA countries: Reunion,
Mauritius and South Africa. Reunion M:I ratios (53%
males and 45% females) are similar to values from the
GLOBOCAN 2012 figures for Europe (54% males and
49% females).8,9 M:I ratios for Mauritius (65% males,
44% females) and South Africa (68% males, 62%
females) are higher than the European values.8,9

Of 28 registries, seven received notifications of cancer
cases from multiple sources, however, none have pub-
lished data on the average number of notifications
received per case.8 All registries reported on childhood
cancer incidence.

Timeliness

There are no agreed international guidelines for timeli-
ness. Of 28 registries, 25 submitted data which had
been collected more than five years previously (i.e. date
of the data collection period was pre-2015) and, of
these, three submitted data from before 2010.

Although registries should report the time to availabil-
ity, that is, the time taken between a cancer being diag-
nosed and its entry on a register (4) none of the SSA
registries reported this.

Overall scores and comparison between
GLOBOCAN 2008 and GLOBOCAN 2020

Scores for data quality by domain and comparison with
GLOBOCAN 2008 are shown in Table 3. In the
GLOBOCAN 2020 analysis the three highest-scoring
SSA cancer registries, Reunion Cancer Registry, Harare
National Cancer Registry and Bulawayo African Cancer
Registry, met nine of the 15 data quality criteria. Most
registries (18 out of 28) fulfilled five or fewer criteria
across the four domains.

There were 17 registries common to both the
GLOBOCAN 2008 and 2020 analyses. Of these, 13 and
11 fulfilled five or less data quality criteria in 2008 and
2020, respectively. Only one registry scored nine or
more out of 15 in 2008 and three in the 2020 analyses.

Overall, nine out of the 17 common registries showed
an improvement in data quality between GLOBOCAN
2008 and GLOBOCAN 2020. Data comparability
scores improved for three registries, remained the same
for nine registries and deteriorated for five registries. In
the validity domain, seven registries improved, five regis-
tries maintained the same standards of practice and three

Table 2. Validity and completeness domains for 28 SSA cancer

registries in GLOBOCAN 2020.

Yes No Total

Validity

Morphological verification rate reported 28 0 28

Death certificate only rate reported 7 21 28

Reabstracting Recoding Audits conducted 1 27 28

Demographic completeness reported 0 28 28

Use of internal consistency software 26 2 28

Completeness

Mortality: Incidence ratios 3* 25 28

Notifications per case 0 28 28

Declared multiple sources of notification 7 21 28

Childhood cancer incidences reported 28 0 28

SSA: sub-Saharan African; M:I ratio: mortality:incidence ratio; IARC:

International Agency for Research on Cancer.

*M:I ratios were not reported by individual registries but were

calculated and reported in the IARC publications.
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registries deteriorated. There was no change in the timeli-
ness of the data. Of the 17 common registries, nine
improved their score and seven maintained their score
in the completeness domain.

Discussion

GLOBOCAN 2020 estimates of cancer prevalence, inci-
dence and mortality for sub-Saharan Africa are based
on incomplete population and country coverage. Of 46
countries covered by estimates, 31 had established regis-
tries. Coverage has improved since GLOBOCAN 2008
when there were 21 countries with cancer registries. In
GLOBOCAN 2020, only five registries reported national
population coverage.

For most registries, the main sources of data are hos-
pital and pathology records. Since countries in SSA
have few diagnostic and treatment facilities for cancer
and these are in major cities this will result in dispropor-
tionate registration of cancers in urban areas and failure to
capture true cancer incidences nationally.

Our analysis using the Parkin and Bray criteria high-
lights continuing data quality concerns: most registries
(18 out of 28) scored poorly for quality, meeting five or
less of a possible 15 criteria. Nevertheless, there was a mar-
ginal improvement in the quality of registration since
GLOBOCAN 2008: of the 17 registries common to the
2008 and 2020 analysis, nine improved their overall
score for data quality. Of the 28 publicly available
GLOBOCAN 2020 registries, 18 fulfilled five or more of
15 data quality criteria, compared with seven out of 26 in
GLOBOCAN 2008. The remaining 10 registries from the
GLOBOCAN 2020 analysis all scored four for data
quality.

High-quality registration is contingent upon funding,
functioning healthcare systems, medical records and
civil registration and vital statistics.4,14 International
funders have heavily invested in the control of commu-
nicable diseases and established centralised pools of
financial and technical resources (e.g. PEPFAR and
UNAIDS), however, similar resources do not exist for
non-communicable diseases.15 Many registries are estab-
lished on a voluntary basis with little to no government
funding.8 The cost of cancer registration is relatively
low: a cost analysis study of four registries (Kampala,
Zimbabwe National, Nairobi and Seychelles) found that
the cost per person ranged from $0.01 to $0.17 at a popu-
lation level.16 However, severe shortages in human health
resources in most countries in the SSA region17 directly
impact the capacity not just for medical record
keeping18,19 but for pathology services which are neces-
sary for the accurate diagnosis of cancer cases. Most
SSA regions have very few pathologists, ranging from 1
per 84,000 in Mauritius to 1 per 9,264,500 in Niger.20

The majority of registries continued to score poorly in
the comparability domain because they did not declare the
use of standardised systems for diagnostic coding, defin-
ition of diagnosis date, incidence date and coding of mul-
tiple primaries. No registries reported the proportion of
diagnoses of cancer cases from screening programmes
despite established population-level cancer screening pro-
grammes in some countries.21–23

Positive findings in the validity, completeness and
timeliness domains were that all registries published
MV rates, the publication date of the most recent
dataset and 26 out of 28 used reporting software to main-
tain electronic database consistency. However, no regis-
tries reported time to availability or demographic
completeness and just one registry conducted a
re-abstracting and recoding audit.

Death registration systems with the cause of death
medically certified are necessary for reporting of DCO
and M:I ratio, however, most SSA countries do not
have these.24,25 Of the three countries reporting M:I
ratios, the Mauritian and South African M:I ratios are
higher than expected which suggests incomplete ascer-
tainment of cancer incidences.

Although all countries reported childhood cancer inci-
dences, a study of childhood cancer rates on 16 SSA
registries, 15 of which were included in our analysis,
found that 10 registries reported considerably lower
rates of childhood cancer than expected, suggesting
under-registration.26

The Global Cancer Observatory acknowledges the
limitations of the GLOBOCAN estimates, stating
‘caution must be exercised when interpreting these esti-
mates, given the limited quality and coverage of cancer
data worldwide at present, particularly in low- and
middle-income countries’.27 In response to the need for
investment in cancer registries in low- and middle-income
countries, IARC has launched the Global Initiative for
Cancer Registry Development, with the aim of informing
cancer control through improved registration practices
worldwide.

Limitations

The analysis was limited to 28 out of 43 SSA registries
submitted to GLOBOCAN 2020 because the remaining
registries do not make their data publicly available. It is
possible that the data quality of the registries that were
not publicly available differed from those included in
our analysis and therefore our results may not be repre-
sentative of all the registries contributing to
GLOBOCAN 2020.

For 24 registries, we were reliant on registry data pre-
sented in the Cancer in SSA publication. The time period
of registry data included in this publication did not always
correspond to the time period of registry data submitted to
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GLOBOCAN 2020 so it was not possible to assess
whether changes in registration practices and data report-
ing occurred. All registry data we analysed were more
recent than those submitted to GLOBOCAN 2008. Of
these 24 registries, the time period of the registry data
in the Cancer in SSA publication covered the time
period of data submitted to GLOBOCAN 2020 for
three, partially covered for 11 and for 10 fell completely
outside the time period but were more recent than the
GLOBOCAN 2008 data. A further limitation is that regis-
tries are not required to use the Parkin and Bray appraisal
criteria therefore some items may not be reported when
registry data and registration practices are published.

Conclusion

Although limited to publicly available data, our analysis
of the cancer registries underpinning the GLOBOCAN
2020 estimates suggests an improvement in country
coverage and data quality since 2008. However, overall
data quality and coverage remain poor. Robust cancer
registration data in sub-Saharan Africa are lacking, estab-
lishing these alongside civil registration and vital statistics
is an urgent priority for the region. Given the lack of reli-
able data, GLOBOCAN estimates should be used with
caution when allocating resources nationally and inter-
nationally. The challenges faced by cancer registration
systems in SSA are complex and require investment
within and across the health system. All cancer registry
data should be publicly available and reports should
include the Parkin and Bray criteria.
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