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Abstract
Objectives: Gold standard cause of death data is critically important to improve verbal autopsy (VA) methods in
diagnosing cause of death where civil and vital registration systems are inadequate or poor. As part of a three-country
research study—Improving Methods to Measure Comparable Mortality by Cause (IMMCMC) study—data were collected on clinicopathological criteria-based gold standard cause of death from hospital record reviews with matched
VAs. The purpose of this data note is to make accessible a de-identified format of these gold standard VAs for interested researchers to improve the diagnostic accuracy of VA methods.
Data description: The study was conducted between 2011 and 2014 in the Philippines, Bangladesh, and Papua New
Guinea. Gold standard diagnoses of underlying causes of death for deaths occurring in hospital were matched to
VAs conducted using a standardized VA questionnaire developed by the Population Health Metrics Consortium. 3512
deaths were collected in total, comprised of 2491 adults (12 years and older), 320 children (28 days to 12 years), and
702 neonates (0–27 days).
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Objective
Knowledge on cause of death are critically important to
better inform health policy but often these data are lacking or missing in developing countries. Verbal autopsy
(VA) is a practical method that involves administering a
structed questionnaire to the family of the deceased to
reveal information about the signs and symptoms surrounding deaths occurring outside hospitals. The results
of these interviews were traditionally reviewed by physicians but are increasingly being interpreted by computer
algorithms to predict cause of death.
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One approach to developing VA algorithms relies on
VAs that have an associated “gold standard” cause of
death assigned using a rigorous criteria by a group of
physicians. The performance of VA algorithms can also
be tested using these gold standard datasets. The gold
standard cause of death must be determined using the
highest amount of clinical evidence and agreed upon
by multiple physicians. Because gold standard cause
of death requires a high level of clinical evidence, these
deaths must occur in hospitals with access to laboratory
and imaging investigations. The VAs are then conducted
for these deaths.
The Population Health Metrics Research Consortium
(PHMRC) gold standard VA dataset has been used to
develop and test the performance of many VA algorithms
[1]. It collected over 12,000 gold standard VAs with 7836

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Hazard et al. BMC Research Notes

(2021) 14:422

adults, 2075 children, 1629 neonates, and 1002 stillbirths in the Philippines, Mexico, Tanzania and India. In
this data note, we highlight the release of a second gold
standard VA dataset: Improving Methods to Measure
Comparable Mortality by Cause (IMMCMC) dataset.
This dataset was used in a recent publication to assess
how the addition of this dataset to the PHMRC dataset
influenced the algorithm associations and performance
[2]. The IMMCMC dataset was developed using a similar protocol as the PHMRC dataset and can be used to
further the development and performance of other VA
algorithms.

Data description
Gold standard cause of death

The IMMCMC study gathered gold standard VAs
between 2011 and 2014 using the PHMRC long form
verbal autopsy instrument [1]. For deaths that occurred
in-hospital, a medical record review was conducted to
establish, as confidently as possible, the true cause of
death by applying the PHMRC “gold standard” diagnostic criteria. The same cause of death list as the PHMRC
study was also used.
To evaluate the quality of gold standard diagnoses,
clinical categories were established according to the
degree to which the information from the medical record
provided sufficient certainty to determine whether the
death could be used as part of the VA validation study.
GS1, GS2A, and GS2B provided the highest diagnostic certainty based on laboratory tests, clinical imaging,
and documented illness signs (Additional files 1 and
2) (Table 1). In Papua New Guinea and the Philippines,
medical records were reviewed by two unblinded physicians and disagreements were settled by a study physician using the medical data and audit form (Additional
file 3). In Bangladesh, a single physician reviewed medical records and allocated an underlying cause of death
using the medical data and audit form. There was no step
for settling disagreements in Bangladesh.
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In this data note, we present 3512 cases that met GS1,
GS2A, and GS2B criteria. This dataset included 2491
adults (12 years and older), 320 children (28 days to
12 years), and 702 neonates (0–27 days). The majority of
the cases were from Bohol, Philippines, which contributed 2384 VAs, 1070 VAs were from Bangladesh, and 58
were from Papua New Guinea.
Data collection sites

Bohol, Philippines is an island province with a population
of about 1.2 million. It has 47 municipalities and one city
(Tagbilaran City). VAs were collected for all deaths in 11
of the municipalities which had been selected as clusters
with probability of selection proportional to size. Deaths
were identified by the capture-recapture method from
three sources: the civil register, health center records,
and the Catholic Church parish registers [2, 3]. Study
nurses and trained support personnel conducted the VA
interviews.
The Matlab Subdistrict in Chandpur District of
Bangladesh include Matlab Health and Demographic
Sousveillance (HDSS) which has a total population of
approximately 225,000. VAs were collected from all
deaths in the Matlab HDSS during the study period [2, 3].
A team of trained field research supervisors (non-medical) conducted the VA interviews.
Deaths in Papua New Guinea were identified from the
Partnerships in Health HDSS in four sites: Hiri, Central
Province; Hides, Southern Highlands Province; Asaro
Valley, Eastern Highlands Province; Karkar, Madang
Province [2, 3]. A team of research nurses and health
extension officers conducted the VA interviews.
Verbal autopsies

VAs were collected using the PHMRC VA instrument
[1]. VAs were conducted by trained support staff. Training consisted of a 1-week period followed by supervision.
VAs were collected a maximum of 12 months after death
in order to minimize recall bias.

Table 1 Overview of data files/data sets
Label

Name of data file/data set

File types
(file
extension)

Data repository and identifier (DOI or accession
number)

Data file 1

Gold Standard Verbal Autopsy Dataset 2011–2014

.csv

Zenodo https://doi.org/10.5281/zenodo.5573635 [5]

Data file 2

Codebook

.csv

Zenodo https://doi.org/10.5281/zenodo.5573635 [5]

Additional file 1

Gold standard definitions in the IMMCMC study for adults

.docx

Zenodo https://doi.org/10.5281/zenodo.5573635 [5]

Additional file 2

Gold standard definitions in the IMMCMC study for children and neonates

.docx

Zenodo [5] https://doi.org/10.5281/zenodo.5573635 [5]

Additional file 3

Medical Data and Audit Form

.docx

Zenodo https://doi.org/10.5281/zenodo.5573635 [5]
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Data processing

Data file 1 contains the responses using the full PHMRC
verbal autopsy instrument in addition to the gold standard diagnosis using both the full (46) and reduced (34)
cause list for adults. Variables also include the country of death, age group, and gold standard category. For
data privacy purposes, all patient identifiers, names,
languages, birth dates, and death dates were removed.
Ages over 80 were truncated. The transcribed open narrative response and all questions that involved a free text
response were replaced with only the key words that
were identified in PHMRC dataset. The PHMRC VA
responses are also included in the dataset for comparison
and denoted using as “PHMRC” under the “study” variable while the IMMCMC responses are denoted under
“NHMRC”.

Limitations
The IMMCMC dataset is one of the largest gold standard
VA datasets to be released. The data collection process
followed the same protocol as the PHMRC gold standard VA dataset which has been widely used in developing and validating VA algorithms. The IMMCMC dataset
has some of the same limitations at the PHMRC dataset
in that it only examined hospitals deaths, as opposed to
the community deaths that VA intends to measure. Additionally, the IMMCMC dataset was limited to specific
causes set out in the PHMRC study. Finally, since the
IMMCMC dataset used the PHMRC VA instrument, it
does not contain some of the questions from the WHO
VA questionnaire, which may be necessary for other VA
algorithms [4].
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