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ABSTRACT

Control of non-communicable diseases (NCDs) is a key
target for the United Nations Sustainable Development
Goals (SDGs) for 2030. Available information indicates that
countries in the Asia-Pacific Region accounted for 63%

of the global NCD mortality burden in 2016. The United
Nations Economic and Social Commission for the Asia
Pacific (UNESCAP) Regional SDG progress report for 2020
included estimates of trends in NCD mortality rates from
2000 to 2016, which showed considerable variation in
national NCD mortality by sex and location.

However, while the UNESCAP report states that there

was sufficient primary data to derive these NCD mortality
estimates for all countries, the critical gaps in availability
of national data on causes of death in the Asia-Pacific
region are well known. A closer review identified that

the UNESCAP obtained these estimates from the United
Nations Statistics Division, which in turn obtained the same
estimates from WHO. Further analysis revealed that these
organisations used varying and often inconsistent terms to
describe estimation methodology as well as primary data
availability for different countries, with substantial potential
for misinterpretation.

The analysis also found that for countries without primary
data, WHO reported NCD mortality estimates were based
on complex epidemiological models developed for the
Global Burden of Disease (GBD) Study, and this contradicts
the UNESCAP rating of primary data sufficiency. The GBD
Study also derives modelled cause of death estimates

for countries with national data, but these were different
from WHO estimates for these countries. This article
discusses prevailing international practices in using
modelled estimates as a substitute for empirical data,

and the implications of these practices for health policy.

In conclusion, a strategic approach to strengthen national
mortality statistics programmes in data deficient countries
is presented, to improve NCD mortality measurement in the
Asia-Pacific Region.

INTRODUCTION

Non-communicable diseases (NCDs) have
emerged as a major component of disease
burden globally. Cardiovascular diseases,
cancers, diabetes and chronic respira-
tory diseases are the most prevalent NCDs,
accounting for 62% of global deaths in 2016."

» Non-communicable diseases (NCDs) are considered
to be a major and growing component of disease
burden in the Asia-Pacific region and are a key target
under the United Nations Statistics Division Goals.

» For many Asia-Pacific countries, NCD mortality esti-
mates are being produced through statistical model-
ling techniques with very few or no primary national
data inputs.

» This article describes the complexity of mortality
estimation methods used by various international
sources, and the gaps in availability of primary data,
both of which limit the reliability of published nation-
al estimates.

» Further, there is frequent release of international
mortality estimates by global health agencies, with-
out adequate disclosure of details of the estimation
process for each country.

» A clear understanding of these limitations is a nec-
essary starting point for countries to strengthen their
mortality statistics programmes.

The United Nations Sustainable Develop-
ment Goals (SDGs) for 2030 include a target
to reduce this burden by 33% before 2030.2
The NCD mortality rate, defined as the
unconditional probability of dying between
ages 30 and 70 years from these four disease
categories, is the recommended indicator
for monitoring progress towards this target.3
Measuring this indicator requires accurate
population-based data on causes of death,
optimally sourced from national Civil Regis-
tration and Vital Statistics (CRVS) systems.4
The United Nations Economic and Social
Commission for the Asia-Pacific (UNESCAP)
Region covers 49 countries representing 59%
of the world’s population, and accounting for
63% of the global mortality burden from these
four categories of NCDs.”® The UNESCSAP
covers five broad subregions across the Asia-
Pacific, and in terms of geographical scope,
includes countries from four of the six
global regions served by WHO.” Given this

BM)

Rao C, Kelly M. BMJ Global Health 2020;5:6003626. doi:10.1136/bmjgh-2020-003626 1

yBuAdoo Ag pe1asiold 1senb A 0Z0z ‘Sz 18qWBAON Uo /wod wig yb//:dny woij papeojumoq 0Z0Z J18qWIBAON 9T U0 929£00-0202-Ublwa/9eTT 0T se paysiand isiy :yjjesH qo| [INg


http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2020-003626&domain=pdf&date_stamp=2020-10-16
http://orcid.org/0000-0002-9554-0581
http://gh.bmj.com/

BMJ Global Health 8

large population coverage as well as the magnitude of
disease burden, reducing NCD mortality is a priority for
improving national population health in the Asia-Pacific,
and also at the global level.

In addition to variations in national population size,
there is considerable national-level diversity in environ-
ment, socioeconomic development, cultural practices,
health systems design and health system access, both
within and across the UNESCAP subregions. There are
well-known associations between these characteristics
and population level epidemiological patterns of NCD
burden, mediated through a range of biological and
behavioural exposures at the individual level.*" Reli-
able information on population distributions of these
exposures, along with accurate measurement of NCD
incidence, prevalence and mortality, are necessary to
guide national health programmes to reduce the magni-
tude of NCD burden.'" This article examines currently
available information on national NCD mortality trends
and differentials for UNESCAP countries, as a basis for
understanding national baseline mortality levels at the
commencement of the SDG period. This article also
describes the information cascade regarding the data
sources, data availability and analytical methods used by
different international agencies that report national NCD
mortality trends for UNESCAP countries, and makes
recommendations to improve the empirical evidence for
national mortality measurement in the Region.

NCD MORTALITY TRENDS IN UNESCAP COUNTRIES
The UNESCAP has taken a key commitment to support
the United Nations Sustainable Development Agenda
for 2030, in terms of statistical capacity building, moni-
toring, review and tracking progress towards the SDGs."
As part of this commitment, UNESCAP has established
a database and web portal to compile and disseminate
information for tracking SDG targets, including the NCD
mortality indicator.'”'* Table 1 presents information from
the web portal on NCD mortality trends for UNESCAP
countries between 2000 and 2016. There are striking sex
differentials in all countries. In addition, there is a nearly
10-fold range in NCD mortality rates in 2016, from 4.7
per 1000 females in South Korea to 38.8 per 1000 males
in Mongolia. At the subregional level, countries in North
and Central Asia have been estimated to experience the
highest NCD mortality burden. The time trends show
that in most countries, there has been a minimal NCD
mortality reduction during 2000-2016, which implies
that considerable action would be needed to meet the
SDG target of 33% reduction between 2015 and 2030.
Although these detailed time trends of NCD mortality
estimates are available from the UNESCAP portal, it
has been previously established that there is a crit-
ical paucity of reliable cause-specific mortality data for
most developing countries, including those in the Asia-
Pacific region."” '® The limited availability of mortality
data raises questions about the source of these reported

NCD mortality rates. The UNESCAP SDG report states
that the NCD mortality estimates were sourced from the
United Nations Statistics Division (UNSD) database for
SDG indicators.” ' Following up on this reference led to
an elaborate trail of information sources from different
organisations that essentially present the same estimates
for the NCD mortality rates as the UNESCAP SDG data-
base. This trail comprised investigations of the UN Statis-
tical Division database,18 WHO World Health Indicators
report,'” WHO Global Health Observatory (GHO) data-
base,” WHO technical report on methods for cause of
death (COD) assignment”' and finally the Institute of
Health Metrics and Evaluation (IHME) COD database
and methodology® ** However, each information source
presented different terminology and explanations for
the computational approach and/or the primary data
that were used to derive the published mortality rates.
Figure 1 depicts this information trail, with explanatory
notes for each source as follows:

UNESCAP SDG DATABASE

1. Sufficient: An underlying data series with at least two
or more data points between 2000 and 2016.

2. Insufficient: An underlying data series with only one
data point between 2000 and 2016, which is insuffi-
cient to generate a historical trend.

3. No data: Indicators with no data for the country.

The report does not include any details as to the
specific years for which data points were available for
each country, nor does it provide any information on the
use of specific data quality assessment criteria as a basis
to assign countries to these categories. The UNESCAP
report refers to the UN Statistics Division SDG database
as its source of information for NCD mortality trends.

UNSD SDG DATABASE

The UNSD SDG database provides the same time series

of NCD mortality rates for all UNESCAP countries, and

all other countries in the world."”” The UNSD database
provides a metadata sheet that cites a technical report
from WHO as it is source for data estimation methods.*' **

The database internet website includes a link to a set of

frequently asked questions, one of which provides infor-

mation on the descriptors used in the database for the
nature of the data and the methodology used to compute
the NCD mortality rates for each country; as follows™:

1. Country Adjusted data: This description is assigned to
countries for which primary data on NCD mortality is
produced and provided by the country, which is then
adjusted by WHO to comply with international stan-
dards and/or definitions, hence enabling internation-
al comparability of the indicators.

2. Estimated data: This description is assigned to coun-
tries for which the mortality rates are estimated using
national primary data on NCD mortality derived from
surveys or administrative records or other sources.
WHO produces these estimates when country data for
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Table 1 Estimated trends in non-communicable disease (NCD) mortality rates for Asia-Pacific countries*, 2000-2016

Males Females
Region Country 2000 2005 2010 2015 2016 2000 2005 2010 2015 2016
East Asia China 246 215 208 202 198 181 162 151 144 141
DPR Korea 322 354 362 346 344 171 189 194  17.9 176
Japan 155 139 128 115 1.2 7.5 6.9 6.3 5.8 5.7
Mongolia 445 433 402 390 388 333 277 245 222 21.9
Rep of Korea 220 186 148 116 109 106 8.5 6.4 5.1 47
SE Asia Brunei Darussalam  22.6 19.5 19.0 18.7 18.5 18.3 515 15.8 15.3 14.8
Cambodia 277 269 249 240 239 237 217 203 194 19.1
Indonesia 291 304 307 303 303 237 233 233 228 226
Lao PDR 298 304 207 292 293 287 279 264 251 24.9
Malaysia 228 222 212 203 201 177 162 151 143 14
Myanmar 261 278 217 273 273 241 24 229 216 215
Philippines 31.6 344 335 329 328 222 227 218 214 21
Singapore 205 170 147 127 118 13 9.6 8 7.3 6.9
Thailand 226 209 193 184 183 161 148 126 111 11
Timor-Leste 282 256 249 217 217 253 23 214 18 18
Viet Nam 253 252 248 236 234 127 124 121 116 115
South/ west Asia Afghanistan 366 365 341 319 318 321 316 204 278 27.7
Bangladesh 197 215 224 227 226 231 223 219 207 20.4
Bhutan 288 263 237 224 219 331 206 268 254 24.9
India 207 279 274 268 267 234 223 212 20 19.8
Iran 245 228 194 162 160 233 20 165 139 137
Maldives 279 228 196 167 162 255 179 136 108 103
Nepal 307 287 265 252 248 242 229 211 196 19.2
Pakistan 287 285 274 267 266 244 248 237 227 226
Sri Lanka 263 233 226 223 221 168 127 129 134 13.2
Turkey 286 264 243 218 215 159 14 125 115 113
North / Central Asia Armenia 354 349 351 316 309 21 192 179 157 15
Azerbaijan 361 361 313 201 287 229 223 189 164 16.1
Georgia 323 3041 343 347 349 178 167 167  16.1 15.9
Kazakhstan 38.9 368 277 214 23 19.8 185
Kyrgyzstan 39.4 36.2 34.9 33.4 23.9 243 20.1 18.6 17.3
Russia 37.2 365 247 242 196 164 16.1
Tajikistan 205 209 288 287 286 25 244 23 22.2 22
Turkmenistan 40 426 ars 380 367 273 288 249 239 22,9
Uzbekistan 344 352 315 304 207 243 246 217 20 196
Pacific Australia 16.1 139 121 113 110 10 8.8 7.8 7.3 7.2
Fiji _ 392 370 368 301 285 26 24.2 24
Kiribati 351 350 346 345 344 245 242 236 231 229
Micronesia 301 300 202 295 290 248 245 237 235 23.1
New Zealand 188 155 137 119 116 13 114 10 8.9 8.6
PapuaNew Guinea 341 321 310 335 336 283 266 256  26.6 26.6
Samoa 366 334 295 265 261 217 194 168 15 147
Solomon Islands 33.3 30.7 27.8 26.7 26.1 29 26.1 23.6 22 21.4
Tonga 309 310 308 299 207 217 198 187 177 175
Vanuatu 308 284 282 276 272 244 223 211 196 19.2

Low Moderate High - Very high

*Estimated rates for Marshall Islands, Nauru, Palau and Tuvalu not reported in online database
SDG, Sustainable Development Goal; UNESCAP, United Nations Economic and Social Commission for the Asia Pacific.
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some year(s) is not available, or when multiple data
sources exist for the country, or when there are issues
with the quality of national CRVS data provided to
WHO.

3. Modelled data: For these countries, the NCD mortality
rate is modelled by WHO on the basis of other covari-
ates, when there is a complete lack of national data on
NCD mortality.

Although not mentioned, it is presumed that the
primary data for ‘country adjusted” NCD mortality rates
are derived from population based CRVS systems. Simi-
larly, it is also presumed that for some countries, the ‘esti-
mated” NCD mortality rates would include some input
data from national CRVS systems. The UNSD database
metadata sheet for the NCD mortality indicator mentions
WHO GHO database as its source of information.”**

WHO GLOBAL GHO/COD REPORT
The GHO presents the same time trend of NCD mortality
rates for UNESCAP countries, among other health indi-
cators.”” The GHO NCD mortality rates are derived from
the country-level causes of death estimates developed by
WHO for 2000-2016.° The data sources and methods for
these estimates are documented in a related WHO COD
technical report.®’ In addition to a generic description
of the estimation process, the report includes an annex
table that summarises the data source and method used
for each country, using one of the following terms:

1. ‘Useable VR’: This term is used for countries for which
the NCD mortality rates are calculated by WHO, using
the time series of useable vital registration data from
their national CRVS system.”' Although not specified
in this term, the actual methodology for estimating
cause-specific mortality includes WHO derived spe-
cific adjustments to the country CRVS data, based on
international disease-specific epidemiological models
developed by WHO.”

2. ‘Global Burden of Disease (GBD) 2016+ WHO’: This
term is used for countries for which WHO derived
NCD mortality rates are based on the national time
series of cause-specific mortality estimates that were
modelled as part of the Global Burden of Disease
(GBD) Study 2016, conducted by the IHME, USA. The
GBD 2016 Study produced a modelled time series of
mortality estimates by age, sex and cause from 1980 to
2016 for all countries.”® At WHO, these IHME GBD
modelled estimates are further adjusted with findings
based on disease-specific epidemiological models as
mentioned earlier, and the results were used to derive
NCD mortality rates.

3. {GBD2016adj+WHQO’: This term is used to describe
the methodology for China, for which the IHME GBD
modelled time series of estimates for China were first
adjusted using Chinese death registration data for
2013, then subsequently adjusted using WHO disease-
specific models.”” These estimated deaths were then
used to compute NCD mortality rates for China.

4. ‘Million Death Study (MDS)+WHQO’: This term is
used for India, for which annual WHO COD estimates
are based on verbal autopsy data from the national
Sample Registration System, which is analysed and re-
ported under the ‘MDS’.* The MDS data are further
subjected to WHO model adjustments as above, to es-
timate national deaths by age, sex and cause.”” These
estimates are then used to compute the time series of
NCD mortality rates for India.

WHO assigns an average Vital Registration (VR) usea-
bility score (WHO VR score) to the CRVS data reported
by countries over the period 2007-016, as presented in
table 2. The score is based on a combination of death
registration completeness and proportion of deaths
with ill-defined causes in the CRVS data for each year.
For China, the score applies to data from the national
Disease Surveillance Point System, which covered
approximately 6% of the national population during this
period.” WHO uses national data as a starting point for
estimating numbers of deaths by age, sex and cause only
for 70 countries which have a threshold average usea-
bility score of 60%, and which also fulfil other inclusion
criteria regarding time series of data availability, and use
of detailed COD lists. These include nine UNESCAP
countries, as shown in table 2. For these 70 countries, the
COD estimates are used to calculate the NCD mortality
indicator for each reference year.

WHO WORLD HEALTH STATISTICS REPORT 2019

The NCD mortality indicator estimate for 2016 (from the
GHO time series) is also presented for all countries in
WHO World Health Statistics (WHS) Report for 2019."
However, these estimates are described using terms
that are different from those used in WHO COD Tech-
nical Report . First, all national NCD mortality rates are
labelled as ‘comparable estimates’, which are defined
as ‘country data adjusted or modelled to allow compar-
isons between countries or over time’.! Hence, this
term includes the estimates derived from all four meth-
odological processes described in WHO COD technical
report. Also, these country ‘comparable estimates’ are
categorised according to the availability of primary data
for computing the NCD indicator for 2016, without any
indication of the estimation method used. The following
categories are used:

1. Countries with primary data <4years old.

2. Countries with primary data >4 years old.

3. Countries with no primary data.

It should be noted that as per WHO methodology,
the reported NCD mortality rates in 2016 for UNESCAP
countries without useable VR would have been based on
the IHME GBD COD estimates.

IHME GBD COD ESTIMATES FOR 1980-2016

The IHME GBD national COD estimates are derived
through a statistical modelling approach.?® All glob-
ally available time series of country-specific mortality

Rao C, Kelly M. BMJ Global Health 2020;5:6003626. doi:10.1136/bmjgh-2020-003626

5

y61Adod Ag pa1oalold 1senb Ag 0202 ‘Sz J8qWSAON Uo /wod fwg yhy/:dny wolj pspeojumod "020Z 18qWSAON 9T U0 9Z9£00-0202-YBlwa/9eTT 0T Se paysiignd 1sil yifeaH qo|o [INg


http://gh.bmj.com/

BMJ Global Health 8

data (mostly from CRVS systems but also from other
sources) between 1980 and 2016 are used as model
inputs. These data are incorporated into the IHME
global COD database, which serves as the source
for model inputs. For Bangladesh, China, India and
Indonesia, data from their national sample mortality
statistics programmes are included in the IHME
database, since national CRVS data is not avail-
able.”’™ For each country, data availability in the
database is summarised as a national ‘percent well-
certified” score for specific time intervals.”® Table 2
shows this score for UNESCAP countries during
2010-2016. This score is based on population level
completeness of death recording and proportion of
deaths with specific cause attribution, during the
time interval. These scores are similar in concept
to WHO VR ‘useability’ score reported in table 2,
but cover a different time period. However, there
are also differences in the use of national data for
mortality estimation, according to either the IHME
or WHO methods.

The IHME GBD modelling approach varies for
countries according to the availability and quality of
their national COD data. IHME models for countries
with ‘percent well-certified’ scores less than 85% use
COD data from all countries of the world (including
their own national data) as inputs in the modelling
process. However, for countries with scores >85%, the
models exclude data from countries with lower scores
from the model inputs, and only use high-quality
cause-specific mortality data as inputs, in order to
reduce uncertainty in the predicted death rates.*®
The THME modelling process also includes specific
covariates based on national data for each country
(where available), with separate sets of covariates
for each COD.** For each country, separate models
are developed that predict mortality rates by sex for
each COD. There are several additional estimation
and adjustment models to predict mortality rates for
several special causes, and these models vary by cause,
location and time period.

All the predicted national cause-specific mortality
rates from IHME models are first applied to national
population estimates to derive an intermediate esti-
mate of cause-specific numbers of deaths, using
a procedure termed as indirect standardisation.’
These intermediate cause-specific deaths are then
proportionally scaled to the demographic estimate of
total deaths in each sex-age group, to derive the final
IHME cause-specific mortality estimates by age and
sex for each country.28 For some countries (as noted
in table 2), these IHME estimates are subsequently
used by WHO as a starting point in their process of
adjustment and estimation as described earlier. For
these countries, the derived cause-specific numbers
of deaths are then used to compute the international
standard NCD mortality indicator.

COMPARISON OF NATIONAL NCD MORTALITY ESTIMATION
DESCRIPTORS

Table 2 presents a comparison of the descriptors used
for individual countries by each data source, for NCD
mortality rates that are derived from the same set of
national mortality registration data, or national COD
models, or both. The use of varying terminology to
describe primary data availability, data useability, and/or
statistical methods for each country is inconsistent. In the
case of the ‘Sufficient’ rating provided in the UNESCAP
Report, this is also misleading, since this is clearly not
the case for most countries in the Region. Also, there is
little to be gained from the descriptors used in UNSD
database, since it is not possible to understand the degree
to which the terms ‘adjusted’ and ‘estimated’ actually
reflect the changes to the primary data, as a result of
these statistical processes. For the same reason, the avail-
ability (or lack thereof) of primary data during the 4 years
preceding 2016 as mentioned in WHO Statistical Report
for 2019 has very little bearing on the estimated 2016
NCD rate itself, given the extensive modelling and adjust-
ment procedures used by WHO and IHME, on any avail-
able primary data. This is further compounded by the
statistical uncertainty that arises from the various steps of
these modelling and adjustment procedures.

Country-level comparisons of descriptors from the
different data sources show varying degrees of incon-
sistency. For instance, China’s NCD mortality rate from
WHO WHS 2019 Report is described as based on recent
primary data, which gives an impression of sufficient
national data inputs from the CRVS system. However, in
reality, the rate was actually modelled by the IHME, using
national mortality data from a time series based on a 6%
population sample, for which the data quality score was
only 69%.%** The IHME estimates were further adjusted
by WHO using Chinese national death registration data
from 2013, and WHO disease-specific epidemiological
models. These additional details suggest that there is very
litle anchorage of the published rates in the Chinese
primary data, and WHS 2019 descriptor does not reflect
this reality.

In the instance of India, WHO Technical Report
describes the estimates to be derived from the national
‘MDS’ with WHO adjustments, conveying an impression
that the published rates are derived from national data,
and without using IHME models. However, the UNSD
database qualifies the estimates as ‘Modelled’; which
means that there was no national data available and the
estimated rates were therefore derived from model covari-
ates, as in the IHME process. At another level, although
Armenia, Brunei, Iran, Kazakhstan, Russian Federation,
Tajikistan, Turkey and Turkmenistan have national data
that meets WHO average useability threshold of 60%,
the national data are not used by WHO as they do not
meet inclusion criteria related to either availability of
requisite time series of data, or use of detailed COD lists
for data tabulation. Therefore, WHO uses the IHME
modelled estimates to derive NCD mortality rates for
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these countries. Finally, for large UNESCAP countries
such as Afghanistan, Myanmar, Nepal, Pakistan and Viet
Nam, and several other countries with smaller popula-
tions, there is no national data on causes of death, hence
their rates are estimated from IHME models, but the
UNESCAP report declares that the rates are based on
‘sufficient’ national data.

DISCUSSION

Addressing the SDG target for reductions in NCD
mortality requires timely and reliable data at global,
regional and national levels. At the first instance, the
time series of mortality rates in table 1, along with the
UNESCAP rating of ‘sufficient’” primary data availability
suggests that the reported data provide a reliable base-
line of NCD mortality in all UNESCAP countries, for
monitoring the SDG target reduction of 33% by 2030.
However, the information provided in figure 1 and table 2
clearly indicate that there are critical gaps in availability
and quality of cause-specific mortality data from CRVS
systems in most UNESCAP countries. Most importantly
though, these deficiencies are to a large extent being
masked by international exercises in mortality estima-
tion, using epidemiological models. As illustrated in this
article, for many countries these models are constructed
without any primary national data inputs, and for others,
through complex manipulations of available data. But,
the details of the methods and processes used in these
estimation exercises are only available from a trail of
internet sites, technical reports, scientific manuscripts,
and their footnotes and appendices. Further, these details
are substituted by varying cryptic descriptors across
different information sources, which obfuscate the actual
availability and/or quality of primary data. In all likeli-
hood, readers of the UNESCAP SDG Progress Report
2020 would take the data availability rating of ‘Sufficient’
at face value, with only a few going on to review the rating
definition, and fewer still following the complete infor-
mation cascade as shown in Figure 1.

The implications of this phenomenon are manifold,
and pose several challenges to the public health commu-
nity. First, WHO and IHME produce separate estimates
of mortality by age, sex and cause for all countries for the
same time periods, which creates confusion among data
users. While WHO also uses the estimates to compute the
NCD mortality indicator for each country as disseminated
by the GHO, the IHME does not compute or publish the
NCD mortality indicator. Hence, there is no publicly
available direct comparison of the measures from the
two sources. We used the IHME mortality estimates to
separately calculate the NCD mortality indicator for 2016
for countries with ‘Useable VR’ as noted in WHO tech-
nical report. We observed that for Fiji and Uzbekistan,
the IHME estimate was higher than the WHO estimate
by about 6%, while for Kyrgyzstan, it was lower by 6%,
although both estimates were essentially derived from the
same primary data (data not shown). These differences

could be due to the IHME modelling process, or WHO
adjustments from disease-specific epidemiological adjust-
ments, or both. However, these absolute differences are
not trivial for these countries, considering the implica-
tions of these baseline measurements for the degree of
reductions required to meet the SDG target. Likewise,
there are differences of varying extent between IHME
and WHO estimates of NCD mortality rates for all coun-
tries, whether or not they are based on national primary
data. These varying estimates of NCD mortality rates
from different information sources create confusion at
the national level as to which would be more appropriate
for public health policy, and for monitoring progress
towards the SDG target.”” **

Second, there are also differences between mortality
indicators from primary national data and IHME esti-
mates for individual components of the NCD mortality
rate (ie, cardiovascular diseases, diabetes, cancers and
chronic respiratory disease) which get masked by the
comparison at the aggregate level of the composite indi-
cator. Such differences also occur for all other causes of
death, and these variations also challenge direct epide-
miological inferences. For example, a recent analysis
for Malaysia showed statistically significant differences
between age-standardised cause-specific mortality rates
for 7 out of 10 leading causes in males and females,
when comparing estimates from a nationally represen-
tative epidemiological study with IHME estimates for
Malaysia.” Similar differences have also been observed
for European countries with high quality mortality data,
and have been the subject of debate in the international
public health community.*** At another level too, since
the IHME COD estimates are derived through indirect
standardisation, the results are not directly comparable
across different countries, particularly when there are
differences in population age structure.”® However, the
IHME GBD mortality estimates are extensively used for
comparative analysis at sub national, national, regional
and global levels, disregarding this limitation.**

Third, although this article has focused on presenting
the inconsistent portrayal of data availability and esti-
mation methodology for NCD mortality, the patterns
represented in figure 1 and table 2 are applicable for all
other causes of disease burden as well. The observed vari-
ations between national estimates from WHO, IHME and
locally derived indicators for countries with high-quality
data are a matter of concern even for countries without
primary data. However, the prominent reporting of these
estimates by international agencies and academic insti-
tutions in reputed scientific platforms lend an aura of
credibility to these estimates for both international and
national stakeholders. This aura of credibility is accen-
tuated when the facts about data sources and methods
are obscured, as demonstrated by the extensive list
of references needed to establish these facts, in this
article. Further, enhanced credibility also occurs from
secondary analysis of these estimates at global, regional
and national levels, presented in repackaged forms by
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various international groups with their own agenda.

Such reports, along with detailed inferences as to their
epidemiological implications, often result in their direct
uptake for health policy at all levels, without any consid-
eration as to their reliability or validity.

Finally, there is a continuous cycle of updates and
release of these international estimates, often accom-
panied by changes to the estimated indicators for some
countries for the same time periods, which are justified
as resulting from additional data availability, or revised
estimation methods, or both.* In summary, for many
countries, this ‘flood’ of estimates which do not have
any anchorage in reliable primary data tends to divert
the focus from strengthening primary data for mortality
measurement.” These estimates could be verified only
through the actual collection and processing of local
mortality data, aided by strengthened local capacity for
data analysis and interpretation. The continued publica-
tion of these estimates suggests the urgent need for such
national mortality statistics programmes.

Over the past four decades, the international commu-
nity has paid increasing attention to health development.
This started with WHO's call in 1978 for ‘Health for all’ by
2000, followed by the United Nations Millennium Devel-
opment Goals (UNMDGs) during 1990-2015, and the
current UN SDGs agenda for 2015-2030. Concomitantly,
there has been an increased requirement of informa-
tion to monitor progress towards these targets, starting
with life expectancy at birth and infant mortality rate to
measure health status for the Health for All programme,
and child, maternal and infectious disease mortality rates
for the UNMDGs.”” ® These data requirements were
limited, and were met to some extent through popu-
lation censuses, demography and health surveys, and
infectious disease surveillance programmes.”> However,
the UNSDGs required detailed information to monitor
arange of infectious and NCDs, as well as mortality from
injuries and various social and environmental expo-
sures.'” Well-functioning CRVS systems are a natural and
optimal source of primary data for these requirements,
and need to be strengthened in order to resolve the chal-
lenges in mortality measurement and interpretation as
reported in this article.

The need for reliable primary data on mortality is
particularly important for the UNESCAP region, given
its extensive population coverage and the magnitude of
potentially avertable disease burden across countries.
UNESCAP has launched its regional ‘Get Everyone in
the Picture’ Initiative for the CRVS decade 2015-2024.%
There is an urgent need to conduct CRVS system
strengthening programmes in many UNESCAP countries
with zero or low data quality scores, as shown in table 2.
On reviewing the findings presented here, country offi-
cials might reflect on the status of their national vital
statistics programmes, and plan the way forward to
improve mortality data availability."> At another level, the
four WHO Regional Offices associated with UNESCAP,
in tandem with WHO Country Offices could provide

stewardship and technical guidance in strengthening the
reporting of causes of death, and statistical analysis.

We propose that the global health community
should facilitate countries in establishing their national
mortality statistics programmes, while avoiding the
distraction arising from frequent release of, and debates
over, modelled mortality estimates. Individual UNESCAP
countries should now develop a strategic CRVS strength-
ening approach customised to national requirements."
These strategies would need to be based on CRVS func-
tional status, availability of infrastructure for health infor-
mation, and prevailing levels of data quality, and would
also require adequate attention being given to building
local human capacity.'” °* For countries without data,
the strategy would involve a thorough CRVS situational
assessment, followed by practical system design and an
appropriately resourced implementation plan.”” For
large countries, activities could start with a nationally
representative population sample, with incremental scale
up of population coverage over time.”” For countries
with functional systems but problems with data quality,
programmes to validate available data, to re-engineer
business processes for death registration and COD ascer-
tainment and to improve data management and analysis
would be required."

CONCLUSIONS

Reliable measurement of NCD mortality is essential for
many UNESCAP countries to understand their current
levels of disease burden, and plan health programmes to
address the same. However, the lack of reliable national
primary data limits such an evidence-based approach.
The use of epidemiological models and statistical tech-
niques to estimate NCD mortality for data-deficient coun-
tries is potentially prone to error. A clear understanding
of these data limitations and potential sources of error
from estimation methodology, as described in this article,
should serves as a stimulus to commence programmes
to improve primary data availability. Sustained activities
of this nature will be required over the next decade, to
translate the data descriptor for all UNESCAP countries
into being truly ‘sufficient’, for measuring NCD mortality
rates and other health-related SDG targets for 2030.
Contributors CR conceptualised the analysis, collaborated in data compilation

and prepared the initial draft of the tables, figure and manuscript. MK contributed

to data compilation, preparation of tables and figure, and to developing the final
version of the manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data used in this manuscript were sourced from
publically available repositories.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,

10

Rao C, Kelly M. BMJ Global Health 2020;5:6003626. doi:10.1136/bmjgh-2020-003626

4BLAdoD Ag pa1daloid 1senb Ag 0Z0Z ‘Sz JGWaNON Lo /wod g yB//:dny Wwoly papeojumod "0Z0Z JSqWISAON 9T UO 9Z9£00-0202-UBIWG/9ETT 0T Se paysiand Isiy :yifeaH qojS (NG


http://gh.bmj.com/

8 BMJ Global Health

and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Chalapati Rao http://orcid.org/0000-0002-9554-0581

REFERENCES

1 World Health Organization. Global health estimates 2016: deaths
by cause, age, sex, by country and by region, 2000-2016. Geneva,
2018.

2 United Nations General Assembly. Transforming our world: the
2030 agenda for sustainable development, 2015. Available: https://
www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
[Accessed 25 Oct 2015].

3 World Health Organization. Noncommunicable diseases global
monitoring framework: indicator definitions and specifications, 2014.
Available: https://www.who.int/nmh/ncd-tools/indicators/GMF _
Indicator_Definitions_FinaINOV2014.pdf

4 Rao C, Gupta M. The civil registration system is a potentially viable
data source for reliable subnational mortality measurement in India.
BMJ Glob Health 2020;5:€002586.

5 United Nations Economic and Social Commission for the Asia
Pacific. Asia and the Pacific SDG progress report 2020. UNESCAP,
2020.

6 World Health Organization. Disease burden and mortality estimates:
cause specific mortality, 2000-2016: WHO, 2016. Available: https://
www.who.int/healthinfo/global_burden_disease/estimates/en/
[Accessed 3 Jul 2020].

7 World Health Organization. Who regional Offices.Geneva, 2019.
Available: https://www.who.int/about/who-we-are/regional-offices
[Accessed 29 May 2019].

8 Priss-Ustlin A, van Deventer E, Mudu P, et al. Environmental risks
and non-communicable diseases. BMJ 2019;364:1265.

9 Marmot M, Bell R. Social determinants and non-communicable
diseases: time for integrated action. BMJ 2019;364:1251.

10 Mannava P, Abdullah A, James C, et al. Health Systems and
Noncommunicable Diseases in the Asia-Pacific Region:A Review of
the Published Literature 2015;27:NP1-19.

11 Alwan A, Maclean DR, Riley LM, et al. Monitoring and surveillance of
chronic non-communicable diseases: progress and capacity in high-
burden countries. Lancet 2010;376:1861-8.

12 United Nations Economic and Social Commission for the Asia
Pacific. The sustainable development goals — tracking progress
and engaging stakeholders in review, 2020. Available: https://
www.unescap.org/2030-agenda/sustainable-development-goals
[Accessed 8 Oct 2020].

13 United Nations Economic and Social Commission for the Asia
Pacific. Sdg data availability: UNESCAP, 2020. Available: https://
data.unescap.org/data-analysis/sdg-data-availability [Accessed 3
Jul 2020].

14 United Nations Economic and Social Commission for the Asia
Pacific. Sdg gateway data explorer: UNESCAP, 2020. Available:
https://dataexplorer.unescap.org/?locale=en [Accessed 3 Jul 2020].

15 Rao C. Elements of a strategic approach for strengthening national
mortality statistics programmes. BMJ Glob Health 2019;4:e001810.

16 Mahapatra P, Shibuya K, Lopez AD, et al. Civil registration systems
and vital statistics: successes and missed opportunities. Lancet
2007;370:1653-63.

17 United Nations Statistics Divsion. Sdg indicators: United nations
global SDG database: UNDESA, 2020. Available: https://unstats.un.
org/sdgs/indicators/database/ [Accessed 3 Jul 2020].

18 United Nations Statistics Divsion. Metadata for indicator 3.4.1:
mortality rate attributed to cardiovascular disease, cancer, diabetes
or chronic respiratory disease. In: SDG indicators metadata
Repository. UN Department of Economic and Social Affairs, 2020.

19 World Health Organization. World health statistics 2019: monitoring
health for the SDGs. Geneva: WHO, 2019.

20 World Health Organization. Global health Observatory indicator
views: probability (%) of dying between age 30 and exact age 70
from any of cardiovascular disease, cancer, diabetes, or chronic
respiratory disease: who GHO, 2020. Available: https://apps.who.int/
gho/data/node.imr.NCDMORT3070?lang=en [Accessed 3 Jul 2020].

21 World Health Organization. WHO methods and data sources for
country-level causes of death 2000-2016. Geneva: Department of
information, evidence and research, WHO, 2018.

22 GBD 2016 Causes of Death Collaborators. Section 3: Cause of
death modeling methods. Supplementary Appendix 1 to: Global,

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

regional, and national age-sex specific mortality for 264 causes of
death, 1980 - 2016. In: A systematic analysis for the global burden of
disease study 2016. Lancet: Elsevier, 2017: 33-278.

Institute for Health Metrics and Evaluation. Health related SDGs

- Visualization hub: The Lancet, 2020. Available: https://www.
thelancet.com/lancet/visualisations/gbd-SDGs [Accessed 3 Jul
2020].

United Nations Statistics Divsion. SDG indicators metadata
Repository: un department of economic and social Affairs, 2020.
Available: https://unstats.un.org/sdgs/metadata [Accessed 3 Jul
2020].

United Nations Statistics Divsion. Frequently asked questions:
nature of the data. In: UN department of economic and social Affairs.
SDG Indicators: United Nations Global SDG Database, 2020.

World Health Organization. Annex Table D: Methods used for
estimation of mortality levels and causes of death, by country, 2000-
2016. In: WHO methods and data sources for country-level causes
of death 2000-2016. Geneva: Department of Information, Evidence
and Research, WHO, 2018: 76-82.

World Health Organization. Methods for specific causes with
additional information. WHO methods and data sources for
country-level causes of death 2000-2016. Geneva: Department of
Information, Evidence and Research, WHO, 2018: 25-38.

GBD 2016 Causes of Death Collaborators. Global, regional, and
national age-sex specific mortality for 264 causes of death, 1980-
2016: a systematic analysis for the global burden of disease study
2016. Lancet 2017;390:1151-210.

World Health Organization. Causes of death for India 2000-2016.
WHO methods and data sources for country-level causes of death
2000-2016. Geneva: Department of Information, Evidence and
Research, WHO, 2018: 1-24.

Jha P, Gajalakshmi V, Gupta PC, et al. Prospective study of one
million deaths in India: rationale, design, and validation results. PLoS
Med 2006;3:e18.

Liu S, Wu X, Lopez AD, et al. An integrated national mortality
surveillance system for death registration and mortality surveillance,
China. Bull World Health Organ 2016;94:46-57.

Office of the Registrar General and Census Commissioner of India.
Sample registration system: cause of death statistics new Delhi:
office of the registrar General of India, Ministry of home Affairs,
2020. Available: https://censusindia.gov.in/2011-Common/Sample_
Registration_System.html [Accessed 27 Jul 2020].

Bangladesh Bureau of Statistics. Report series on Bangladesh
sample vital statistics. Dhaka: Statistics and Information Division,
Bangladesh, 2020. http://www.bbs.gov.bd/site/page/ef4d6756-
2685-485a-b707-aa2d96bd4c6e/-

National Institute for Health Research and Development (NIHRD).
Indonesia sample registration system 2014. Jakarta: NIHRD, Ministry
of Health, Republic of Indonesia, 2015.

Usman Y, Iriawan RW, Rosita T, et al. Indonesia’s Sample
Registration System in 2018: A Work in Progress. JPSS
2019;27:39-52.

Webb P, Bain C. Table 2.7: direct versus indirect standardisation for
age.Essential epidemiology: an introduction for students and health
professionals. Cambridge University Press, 2011: 53-4.
Bundhamcharoen K, Limwattananon S, Kusreesakul K, et al.
Contributions of national and global health estimates to monitoring
health-related sustainable development goals in Thailand. Glob
Health Action 2017;10:1266175.

Dorrington RE, Bradshaw D. GBD 2016 estimates problematic for
South Africa. Lancet 2018;392:735-6.

Omar A, Ganapathy SS, Anuar MFM, et al. Cause-Specific mortality
estimates for Malaysia in 2013: results from a national sample
verification study using medical record review and verbal autopsy.
BMC Public Health 2019;19:110.

Rigby M, Deshpande S, Blair M. Credibility in published data
sources. The Lancet 2019;393:225-6.

Rigby M, Deshpande S, Blair M. Another blow to credibility in
published data sources. The Lancet 2019;394:26-7.

Dicker D, Nguyen G, Lopez AD, et al. Another blow to credibility in
published data sources — Author’s reply. The Lancet 2019;394:27-8.
Zhou M, Wang H, Zeng X, et al. Mortality, morbidity, and risk factors
in China and its provinces, 1990-2017: a systematic analysis for the
global burden of disease study 2017. Lancet 2019;394:1145-58.
India State-Level Disease Burden Initiative Collaborators. Nations
within a nation: variations in epidemiological transition across the
states of India, 1990-2016 in the global burden of disease study.
Lancet 2017;390:2437-60.

GBD 2017 Risk Factor Collaborators. Global, regional, and national
comparative risk assessment of 84 behavioural, environmental

and occupational, and metabolic risks or clusters of risks for 195

Rao C, Kelly M. BMJ Global Health 2020;5:6003626. doi:10.1136/bmjgh-2020-003626

11

4BLAdoD Ag pa1daloid 1senb Ag 0Z0Z ‘Sz JGWaNON Lo /wod g yB//:dny Wwoly papeojumod "0Z0Z JSqWISAON 9T UO 9Z9£00-0202-UBIWG/9ETT 0T Se paysiand Isiy :yifeaH qojS (NG


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9554-0581
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://www.who.int/nmh/ncd-tools/indicators/GMF_Indicator_Definitions_FinalNOV2014.pdf
https://www.who.int/nmh/ncd-tools/indicators/GMF_Indicator_Definitions_FinalNOV2014.pdf
http://dx.doi.org/10.1136/bmjgh-2020-002586
https://www.who.int/healthinfo/global_burden_disease/estimates/en/
https://www.who.int/healthinfo/global_burden_disease/estimates/en/
https://www.who.int/about/who-we-are/regional-offices
http://dx.doi.org/10.1136/bmj.l265
http://dx.doi.org/10.1136/bmj.l251
http://dx.doi.org/10.1016/S0140-6736(10)61853-3
https://www.unescap.org/2030-agenda/sustainable-development-goals
https://www.unescap.org/2030-agenda/sustainable-development-goals
https://data.unescap.org/data-analysis/sdg-data-availability
https://data.unescap.org/data-analysis/sdg-data-availability
https://dataexplorer.unescap.org/?locale=en
http://dx.doi.org/10.1136/bmjgh-2019-001810
http://dx.doi.org/10.1016/S0140-6736(07)61308-7
https://unstats.un.org/sdgs/indicators/database/
https://unstats.un.org/sdgs/indicators/database/
https://apps.who.int/gho/data/node.imr.NCDMORT3070?lang=en
https://apps.who.int/gho/data/node.imr.NCDMORT3070?lang=en
https://www.thelancet.com/lancet/visualisations/gbd-SDGs
https://www.thelancet.com/lancet/visualisations/gbd-SDGs
https://unstats.un.org/sdgs/metadata
http://dx.doi.org/10.1016/S0140-6736(17)32152-9
http://dx.doi.org/10.1371/journal.pmed.0030018
http://dx.doi.org/10.1371/journal.pmed.0030018
http://dx.doi.org/10.2471/BLT.15.153148
https://censusindia.gov.in/2011-Common/Sample_Registration_System.html
https://censusindia.gov.in/2011-Common/Sample_Registration_System.html
http://www.bbs.gov.bd/site/page/ef4d6756-2685-485a-b707-aa2d96bd4c6c/-
http://www.bbs.gov.bd/site/page/ef4d6756-2685-485a-b707-aa2d96bd4c6c/-
http://dx.doi.org/10.25133/JPSSv27n1.003
http://dx.doi.org/10.3402/gha.v9.32443
http://dx.doi.org/10.3402/gha.v9.32443
http://dx.doi.org/10.1016/S0140-6736(18)31987-1
http://dx.doi.org/10.1186/s12889-018-6384-7
http://dx.doi.org/10.1016/S0140-6736(18)32844-7
http://dx.doi.org/10.1016/S0140-6736(19)31251-6
http://dx.doi.org/10.1016/S0140-6736(19)31257-7
http://dx.doi.org/10.1016/S0140-6736(19)30427-1
http://dx.doi.org/10.1016/S0140-6736(17)32804-0
http://gh.bmj.com/

BMJ Global Health 8

46

47

48

49

countries and territories, 1990-2017: a systematic analysis for the
global burden of disease study 2017. Lancet 2018;392:1923-94.
Mokdad AH, Forouzanfar MH, Daoud F, et al. Health in times of
uncertainty in the eastern Mediterranean region, 1990-2013: a
systematic analysis for the global burden of disease study 2013.
Lancet Glob Health 2016;4:e704-13.

GBD 2017 SDG Collaborators. Measuring progress from 1990

to 2017 and projecting attainment to 2030 of the health-related
sustainable development goals for 195 countries and territories: a
systematic analysis for the global burden of disease study 2017.
Lancet 2018;392:2091-138.

Reiner RC, Olsen HE, Asseffa NA. Diseases, injuries, and risk
factors in child and adolescent health, 1990 to 2017: findings from
the global burden of diseases, injuries, and risk factors 2017 study.
JAMA Pediatr 2019;173:e190337.

Boerma T, Victora C, Abouzahr C. Monitoring country progress and
achievements by making global predictions: is the tail wagging the
dog? Lancet 2018;392:607-9.

50

51

52

53

54

Simpson KN, Veney JE. National indicators for health for all. Social
Indicators Research 1988;20:533-48.

United Nations Statistics Divsion. Official list of mdg indicators New
York: department of economic and social Affairs, 2008. Available:
https://unstats.un.org/unsd/mdg/Host.aspx?Content=Indicators/
OfficialList.htm

Hill K, Lopez AD, Shibuya K, et al. Interim measures for meeting
needs for health sector data: births, deaths, and causes of death.
Lancet 2007;370:1726-35.

United Nations Economic Commission for Asia and Pacific
(UNESCAP). Asian and Pacific civil registration and vital statistics
decade 2015-2024. Bangkok: UNESCAP, 2015.

Rao C, Usman Y, Kelly M, et al. Building capacity for mortality
statistics programs: perspectives from the Indonesian experience. J
Epidemiol Glob Health 2019;9:98-102.

Begg S, Rao C, Lopez AD. Design options for sample-based
mortality surveillance. Int J Epidemiol 2005;34:1080-7.

12

Rao C, Kelly M. BMJ Global Health 2020;5:6003626. doi:10.1136/bmjgh-2020-003626

y61Adod Ag pa1oalold 1senb Ag 0202 ‘Sz J8qWSAON Uo /wod fwg yhy/:dny wolj pspeojumod "020Z 18qWSAON 9T U0 9Z9£00-0202-YBlwa/9eTT 0T Se paysiignd 1sil yifeaH qo|o [INg


http://dx.doi.org/10.1016/S0140-6736(18)32225-6
http://dx.doi.org/10.1016/S2214-109X(16)30168-1
http://dx.doi.org/10.1016/S0140-6736(18)32281-5
http://dx.doi.org/10.1001/jamapediatrics.2019.0337
http://dx.doi.org/10.1016/S0140-6736(18)30586-5
https://unstats.un.org/unsd/mdg/Host.aspx?Content=Indicators/OfficialList.htm
https://unstats.un.org/unsd/mdg/Host.aspx?Content=Indicators/OfficialList.htm
http://dx.doi.org/10.1016/S0140-6736(07)61309-9
http://dx.doi.org/10.2991/jegh.k.190429.001
http://dx.doi.org/10.2991/jegh.k.190429.001
http://dx.doi.org/10.1093/ije/dyi101
http://gh.bmj.com/

	Empiricism in non-­communicable disease mortality measurement for the Asia-­Pacific: lost in translation
	Abstract
	Introduction﻿﻿
	NCD mortality trends in UNESCAP countries
	UNESCAP SDG database
	UNSD SDG database
	WHO global GHO/COD report
	WHO World Health Statistics Report 2019
	IHME GBD COD estimates for 1980–2016
	Comparison of national NCD mortality estimation descriptors
	Discussion
	Conclusions
	References


