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Abstract

Introduction: Verbal autopsy (VA) methods have emerged to estimate causes of death in populations lacking robust civil
registration and vital statistics (CRVS) systems. Despite World Health Organization endorsement of routine VA use, cost
and efficiency concerns persist. Telephonic verbal autopsies (teleVAs) can reduce cost. Physician coding offers a valuable
approach, but the expertise required makes it resource-intensive, often involving multiple coders for consensus.

Objective: To assess inter-coder agreement for cause of death (CoD) in South African teleVAs using Kappa statistics, evalu-
ating if agreement surpasses a 0.8 cut-off (very high) potentially allowing single coders.

Methods: A cross-sectional study employed telephonic VA interviews on non-facility deaths in Cape Town (December 2020–
September 2021). Trained fieldworkers administered a standard VA questionnaire. Each case’s VA responses were reviewed
independently by two physicians, medically certifying the CoD. A panel was used to solve disagreements. Cohen’s kappa-
statistic (k-statistic) tested agreement levels.

Results: Decedents were aged between 18 and 98 years. In total, 228 teleVAs (16.6% response rate) were conducted.
Physician coding agreement was good overall (k-statistic: 0.63). Diabetes mellitus (47%) and other non-communicable dis-
ease (42%) had initial agreement between physician coders in less than 50% of cases in comparison to consensus totals.
COVID-19 (89%) and acute cardiac disease (83%) showed initial agreement in more than 80% of cases compared to con-
sensus totals. A chi-square test revealed a significant difference in the number of causes listed on death notification forms
for cases with and without agreement in Part 1 (χ2 = 14.71, p < 0.01), but not in Part 2 (χ2 = 4.97, p= 0.17).

Conclusion: CoD agreement might not be high enough to infer that single coders can be used instead of multiple coders.
Challenges with co-morbidities and specific CoDs with multiple sequelae highlight the need for further research and refine-
ment of VA methodologies for reliable CoD determination in routine practice.
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Introduction
Accurate and dependable mortality data are crucial for
informing healthcare policies and priorities.1 In South
Africa, the civil registration and vital statistics (CRVS)
system is the primary source of cause of death (CoD)
data. While registration rates have improved significantly,
from 50% to over 90% for adults since 1994, there are
still challenges with the quality of CoD data.2 HIV/AIDS
deaths are frequently misclassified, injuries are often not
categorized by the manner of death, and a high proportion
of causes are poorly defined based on poor medical certifica-
tion.2,3 The SARS CoV-2 pandemic highlighted further issues
in the CRVS system, including a shortage of timely data and
challenges associated with gathering medical information for
deaths occurring outside of healthcare facilities, which
account for roughly 45% of all deaths.4

Verbal autopsy (VA) is an indirect method used to deter-
mine the CoD in the absence of formal medical certification
where informants of decedents are interviewed about indivi-
duals who died outside of a health facility. This information
is either reviewed by physicians or included in computer algo-
rithms to determine the likely CoD. VA can facilitate the com-
pleteness of death registration and CoD information.5 It is used
in Demographic and Surveillance sites in multiple countries
globally, including three sites in South Africa, i.e. Agincourt
(located in rural Mpumalanga Province), the African Health
Research Institute (rural KwaZulu-Natal Province) and
Dimamo (Limpopo Province).6–8

The World Health Organization (WHO) has advocated
for the adoption of the routine use of VA into CRVS in
countries with incomplete and unreliable mortality data.9

However, current VA methods and data processing can
be costly and require additional human resources to
ensure CoD are ascertained. Efficiencies may be needed
to ensure integration of VA into CVRS can be accom-
plished and sustained. Automated CoD coding using prob-
abilistic and algorithmic models can aid the routine use of
VAs by processing large volumes of data with 100%
internal consistency and validity.10 Existing literature
offers no conclusive evidence regarding the relative effect-
iveness of physician coding compared to alternative
methods. For instance, Jha et al.11 comparing various auto-
mated coding methods (Naïve Bayes Classifier, King-Lu,
InSilicoVA, InSilicoVA-NT, InterVA-4, and SmartVA)
with physician assignment of CoD for VAs showed an
average concordance of 62%, 56%, and 59% for adult,
child and neonatal deaths, respectively. Another systematic
review12 evaluated the performance of several automated
coding methods against physician coding using hospital-based
deaths as the reference standard. This review found that both
methods achieved an overall chance-corrected concordance of
around 50% or lower. Finally, Chandramohan, Fottrell13

explores the trade-offs between physician coding (accurate
but biased/slow) and automated coding (fast/scalable but

potentially less accurate) in VAmethods’ evolution, ultimately
finding it difficult to definitively recommend one over the
other. Despite the inconclusive evidence, physician coding
remains the standard practice for CoD assignment in VAs.
For reliability purposes, physician coding is usually done by
multiple coders or a panel of physician experts who independ-
ently review the data from a VA and assign a CoD.14

Compensating physicians to review and assign a CoD from
a VA can be a costly exercise.

However, Joshi et al.15 showed a very high agreement on
all CoD coding between 2 physician coders, indicating that
duplicate coding has little advantage over a single-coder
system which has huge cost saving implications. That
study was conducted in 45 small villages across Eastern
and Western India with a combined population of
180,000. Overall agreement in the study was assessed at
the International Statistical Classification of Disease and
Related Health Problems 10th Revision (ICD-10) chapter
level, which might have inflated the level of agreement
between physician coders compared to an assessment at
specific underlying cause level.

Telephonic verbal autopsies (teleVAs) can also reduce
the data collection cost of conducting routine verbal autop-
sies. In 2021, we conducted a teleVA study to assess the
feasibility of implementing teleVA in Western Cape,16

understand its acceptability to interviewers and families of
the deceased, and determine the quality of the CoD infor-
mation collected using teleVA (vs. face-to-face VA) and
physician coding. Interviewers and respondents found the
teleVA approach to be acceptable and feasible. TeleVAs
experienced technical difficulties in 15.7% of cases, primar-
ily due to poor connectivity (11.4%).16 Successful inter-
views were achieved with 62% of respondents,16 and
initial analysis suggests that the quality of teleVA responses
to questions were comparable to face-to-face interviews that
were conducted in the National Cause-of-Death Validation
Study (NCODV).17 The quality of teleVA responses were
assessed by comparing proportions of non-informative
responses (“don’t know” and “missing” as oppose to
“yes” and “no”) between teleVA and face-to-face VAs for
each root question using a chi-squared test and revealed
only one question with a statistically significant difference.

In addition to providing a cost saving alternative,
teleVAs also offers several potential advantages over trad-
itional face-to-face VAs in the context of routine CRVS,
particularly in resource-limited settings. TeleVAs over-
come geographical limitations and reach geographically
dispersed populations, particularly in remote areas with
limited healthcare infrastructure.18 Interviews can be
easily scheduled, offering greater flexibility in both inter-
view time and location.19 Finally, teleVAs offer a safer
alternative for fieldworkers in situations where in-person
visits might pose safety risks.

There are also potential issues that could hinder the
wider implementation of teleVAs. TeleVAs may face
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difficulties in reaching all potential participants due to the
reliance on telephone communication. This can potentially
lead to lower response rates, which could affect the repre-
sentativeness and generalizability of the collected data.
Response rates from telephone surveys typically range
between 5% and 30%.20 Furthermore, obtaining accurate
contact information for next-of-kin (NoK) can be an
issue, hindering the initial recruitment process.

This analysis focused on physician coding and investi-
gated the necessity of utilizing multiple physician coders
for CoD assignment in teleVAs conducted in South
Africa. We analyzed inter-coder agreement using Kappa
statistics, aiming to determine if the agreement level sur-
passes a pre-defined cut-off (0.8 for very high agreement)
that would suggest a single coder may be sufficient for
accurate CoD assignment.

Methods

Study design

This was a cross-sectional study that collected CoD infor-
mation through teleVAs on a convenience sample of
study participants who died outside of a health facility.

Setting and inclusion criteria

TeleVAs were conducted with NoK of decedents that
resided in Cape Town and passed away outside of a
health facility between December 2020 and September
2021. NoK were interviewed if they were aged 18 years
or older and if their deceased family members were aged
18 or older and died from natural causes outside a health-
care facility (excluding accidents and suicides). The study
team sought to interview the best respondent (caregiver
during last illness or closest NoK); however, when no rela-
tive was available for interview, any person with knowl-
edge of the decedent’s health condition in the period
leading to death was interviewed. Therefore, NoK in this
study refers to any person that was interviewed.

Data source

Three different data sources were utilized to access the
name and contact details of NoK. Data sources included
the prospective collection of details by (a) participating
funeral parlors which identified out-of-facility deaths, con-
tacted NoK, and secured interview consent for project staff;
(b) emergency medical services (EMS) between August and
September 2021 which obtained contact details of the indi-
vidual who contacted EMS at the time of the death and (c)
retrospective identification of decedents from a list of
person-level clinical data between December 2020 and
July 2021 consolidated across government services by the
Western Cape Provincial Health Datacentre (WCPHDC)

and NoK contact details were sought from other data
center resources. A convenience sample of 1571 decedents
with complete information on name and contact details for
the NoK were selected from a participant list of 4342 NoK.
Calls were made to 1347 NoK in total due to time-
constraints of the fieldwork (please see Groenewald et al.,
2022 for a more detailed description of the recruitment
process).16

Ethics

Ethics approval for the study was obtained from the
SAMRC Ethics Committee and the Switzerland Tropical
Health Institute. NoK identified through funeral parlors
and EMS were briefed about the study, before telephonic
contact by interviewers, and informed that they may be
contacted telephonically for participation in the study,
whereas those identified through the WCPHDC were dir-
ectly contacted by interviewers. All NoK who agreed to
participate in the study were provided with a written
study information sheet about the study via WhatsApp.
The study process was then explained verbally at the
start of the interview, after which all study participants
provided verbal consent. The ethics committees approved
the use of verbal consent for participant enrollment. This
approval was granted due to the urgent public health
crisis posed by the COVID-19 beta wave in South
Africa and its resultant lockdown measures, which
included restriction on movement, social distancing etc.
Verbal consent was audio recorded and saved on an
online data collection platform (Kobotools) hosted by
the WCPHDC. TeleVA interviews were then conducted
by trained fieldworkers during a 7-week period between
August and October of 2021. Interviewers underwent 5
days of refresher VA training, which included the newly
added COVID-19 questions, as well as training on confi-
dentiality, informed consent, human subject research,
and research integrity. They also received training on con-
ducting telephonic VAs. This activity was reviewed by
CDC, deemed not research, and was conducted consistent
with applicable federal law and CDC policy.

Verbal autopsy interviews:

To capture the impact of the COVID-19 pandemic, we used
a modified version of the validated World Health
Organization (WHO) 2016 VA questionnaire (see
Questionnaire in Supplementary Appendix).21,22 This
modified version, developed by the WHO itself, included
additional questions specifically designed to assess experi-
ences related to COVID-19. The questionnaire was further
supplemented with a narrative from the NoK on the circum-
stance of death. The questionnaire was translated by a regis-
tered company into nine official languages (isiXhosa,
isiZulu, isiNdebele, Afrikaans, SePedi, SeSotho,
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SeTswana, TshiVenda, XiTsonga) for the KoBoToolbox
platform. Independent reviewers ensured translation accur-
acy, resolving discrepancies through discussion. Interviews
were conducted in the participant’s preferred language:
English (n= 146), Afrikaans (n= 44), and isiXhosa (n=
38), out of a total of 228 participants. The VAs commenced
with an open narrative, during which respondents described
the events leading to the relative’s death in their own words,
before answering structured questions from the VA ques-
tionnaire. Interviewers recorded handwritten notes in
English in provided notebooks during this narrative
section. The data were captured on KoboToolBox, an
online platform, via tablets.23

Quality control

Quality control checks on the captured answers to the VA
questions were done throughout the data collection period
by the fieldwork manager and two study investigators to
review completeness, accuracy, and consistency. For
example, the eligibility of each case, with respect to age,
place of death and residence of decedent was checked, veri-
fying whether questions pertaining to maternal deaths were
answered in accordance with the sex of the deceased, and
the captured relationship of decedent to respondent were
checked against age and sex. Narratives were checked for
legibility and used as a check of the answers provided to
the VA standard questions. Anomalies or any case that
did not meet the inclusion criteria was referred to the field-
workers who rechecked the information against their notes
and with NoK if necessary.

Cause of death coding

Nine physicians were recruited to independently review the
VA responses and narrative and medically certify the CoD
according to ICD-10 guidelines.24 Physician coders partici-
pated in a prior intensive training exercise on medical cer-
tification of CoD using the WHO 2016 Verbal Autopsy
tool, with additional COVID-19 questions. This training
ensured competency in medical certification of CoD
according to ICD-10 guidelines and interpreting VA
data.25 All medical certificate of cause of death forms
(MCCD) were reviewed by physician pairs, working inde-
pendently of each other. The VA responses and images of
the VA narratives were accessible through a web portal to
the investigators on the study and saved to a MS Teams
folder for access by physician coders. The physicians com-
pleted a VA review form developed on KoboToolBox using
the Kobocollect app on mobile devices.23 The review form
included the internationally recommended MCCD26 with
the causal sequence in Part 1 and contributing causes in
Part 2 (see medical certificate of CoD in Supplementary
Appendix). Two physicians independently certified the
CoD for each case. In cases where the underlying COD

were different, consensus was initially sought by discussion
between the two reviewers, or through a panel of physician
coders where consensus could not be reached. Using IRIS
software,27 the underlying CoD was coded to ICD-10 auto-
matically. Where IRIS was unable to determine an under-
lying CoD, manual coding was done by the principal
investigator, a qualified physician.

Data cleaning

The data were downloaded from Kobotools into Microsoft
Excel®, and imported into STATA 16 (Stata Corporation,
College Station, TX) for further analysis. Data were
cleaned by recoding the assigned ICD four-digit codes to
three digits and checking the validity of ICD codes and
causes inconsistent with age and sex. Cases where it was
not possible to determine a CoD with the available informa-
tion were removed for the agreement analyses.

The ICD-10 codes were aggregated to the national
burden of disease (NBD) list with the addition of
COVID-19 and further aggregated to a shortlist containing
26 causes.3

Analysis

Cohen’s kappa-statistic (k-statistic) was used to test for
levels of agreement of cause-of-death coding between the
physician coders. A 95% confidence interval (CI) was
used to estimate the lower and upper limits around the
k-statistic. The Landis and Koch28 rating scale was used
to indicate the strength of agreement, i.e. very good for k
of 0.80 and above, good for k between 0.60 and 0.79, mod-
erate for k between 0.40 and 0.59 and poor for k of 0.39 and
below. A very good agreement was considered an indica-
tion that employing multiple coders provided minimal
advantages over a single-coder system.

The distribution of the number of assigned causes in Part
1 and Part 2 were analyzed to assess whether multiple
assigned causes influenced physician agreement. A
Chi-squared test was performed to examine potential differ-
ences in agreement based on the number of conditions spe-
cified in Part 1 and Part 2, with significance set at p< 0.05.

Results
From the 1371 NoK contacted, a total of 228 teleVA inter-
views were conducted (16.6% response rate). On average,
the VA interviews were conducted 75 days after death.
The majority of 228 decedents were female (54.0%) and
aged 50 years or older (76.8%), as shown in Table 1. Age
of the decedents ranged between 19 and 98 years.
Respondents were mostly a child of the decedent
(37.3%), other family (22.4%), the spouse (18.9%), or a
sibling (10.1%). Only 7.5% of respondents were not
family of the decedent.
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The five specific leading causes of death identified
through the consensus process were COVID-19 (27.2%),
followed by HIV/AIDS (9.7%), stroke (7.0%), diabetes
mellitus (6.6%), and acute cardiac disease (5.3%), as
shown in Table 2. Other non-communicable diseases
(NCDs; 8.3%), other cardiac diseases (7.9%), and other
cancers (7.5%) contributed significantly to the mortality
profile but are not categorized as single underlying causes
of death. NCDs were prominent, with stroke in particular
contributing 7% of deaths, while different types of cancer
contributed 12.4%. Injuries (suicide, other accidents, homi-
cide and transport accidents) contributed towards 4.8% of
all deaths.

Table 3 shows the agreement pattern for specific causes
of death between independent coders. The same underlying
CoD was assigned between different pairs of physician
coders for 153 (67.1%) out of a total of 228 reviews.
Agreement between coders varied across cause-of-death
when comparing the number of initial agreements

between reviewers for each CoD to the total number iden-
tified through the consensus process. Diabetes mellitus
(47%) and other non-communicable disease (42%) were
the causes-of-death with more than 10 cases that had
initial agreement in less than 50% of cases in comparison
to consensus totals. COVID-19 (89%), acute cardiac
disease (83%) and other cancers (82%) were the causes
with initial agreement in more than 80% of cases compared
to consensus totals.

Table 1. Background characteristics of decedents (N= 228).

Characteristics Number (%)

Sex

Male 104 (45.6)

Female 123 (54.0)

Transgender 1 (0.4)

Age category (years)

18–29 7 (3.1)

30–49 46 (20.2)

50–69 103 (45.2)

70+ 72 (31.6)

Respondent-to-decedent relationship

Spouse 43 (18.9)

Child 85 (37.3)

Parent 9 (4.0)

Sibling 23 (10.1)

Other family 51 (22.4)

Not family 17 (7.5)

Strengthening mortality surveillance (SMS) for improved monitoring of HIV/
AIDS, TB, and COVID-19 in South Africa, September 2021.

Table 2. Distribution of underlying cause of death using NBD
categories (N= 228).

Cause list N (%)

COVID-19 62 (27.2)

HIV/AIDS 22 (9.7)

Other NCDs 19 (8.3)

Other cardiac disease 18 (7.9)

Other cancers 17 (7.5)

Stroke 16 (7.0)

Diabetes mellitus 15 (6.6)

Acute cardiac disease 12 (5.3)

Pulmonary TB 7 (3.1)

Digestive cancer 7 (3.1)

Obstructive pulmonary disease 7 (3.1)

Undetermined 6 (2.6)

Respiratory cancer 4 (1.8)

Suicide 4 (1.8)

Other accidents 3 (1.3)

Homicide 3 (1.3)

Other infectious 2 (0.9)

Pneumonia 1 (0.4)

Diarrhea 1 (0.4)

Renal failure 1 (0.4)

Transport accidents 1 (0.4)

Strengthening mortality surveillance (SMS) for improved monitoring of HIV/
AIDS, TB, and COVID-19 in South Africa, September 2021.
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The kappa statistic for the overall initial agreement
between physician coders was 63% (CI: 59–67%).

The majority of cases (63%) had only 1 condition
reported in the causal sequence in Part 1 with 37% reporting
2 or more conditions, (Figure 1, see also Supplementary
Appendix in Table A1). A high proportion of cases (75%)
had contributing conditions indicated in Part 2 of the
death form with almost half of the cases (47%), having 2
or more conditions.

Figure 1(a) and (b) shows the number of agreements and
disagreements by the number of causes specified in part 1
and part 2. In cases with disagreements in the assigned
underlying CoD, 49% had 1 condition reported in the
causal sequence in part 1, while 51% had two or more con-
ditions reported in part 1. The disagreement cases had a
higher proportion with 2 or more conditions specified in
part 1 compared to the agreement cases (51% vs. 31%).
The contributing conditions reported in part 2 with 2 or
more conditions were slightly higher in those cases with
disagreements (83% vs 75%).

The results of the chi-square test suggest that there is a
statistically significant difference in the number of causes
specified on the death notification form between cases
with agreement and disagreements in part 1 (χ2= 14.71,
p= 0.002), while in part 2 the difference is not statistically
significant (χ2= 4.97, p= 0.17).

Discussion
There was good overall agreement (k-statistic: 0.63) on
underlying CoD assignment between physician coders
and the consensus process. The observed level of agreement
(kappa= 0.63) falls short of our threshold of 0.80 for
recommending single coders in routine VAs. This high-
lights the potential challenges associated with relying
solely on single coders, particularly considering the need
for reliable CoD assignment across diverse categories.
However, other aspects also warrant discussion in consider-
ing multiple vs single coders in routine CRVS systems.

The relatively small sample size of this study may limit
the generalizability of the findings. The overall agreement is
also not as strong as that found by the Joshi et al.15 study
(k-statistic: 0.93). It’s important to consider that the Joshi,
Lopez15 study analyzed agreement at the ICD-10 chapter
level, which would have facilitated higher agreement
(k-statistic: 0.93), especially for cardiovascular disease,
external causes of injury and infectious disease chapters.
To assess the impact of agreement at the ICD-10-chapter
level, we conducted similar analysis (result not presented)
and found a slightly higher agreement (k-statistic: 0.67;
see Supplementary Appendix in Table A2) compared to
the agreement of more specific NBD level underlying
causes but still lower than found in Joshi et al.15 This reiter-
ates that the level of aggregation of CoD assignment should
be taken into account in the design of future teleVA

systems. Using more granular coding allows for a deeper
understanding of specific causes of death, which is valuable
for research, targeted interventions, and improving health-
care outcomes. ICD 3 digit character codes enable aggrega-
tion to the local NBD list of codes for national use; and
other lists for international comparisons such as the WHO
Global Health Estimates,29 ICD Mortality Tabulation List
1,30 and the Institute for Health Metrics and Evaluation
Global Burden of Disease List.31

In addition to the granularity of CoD assignment, the
routine introduction of teleVAs into the CRVS is also
likely to be resource dependent. A single coder system, as
opposed to multiple coders would save on costs.
However, a consensus approach may be needed for cases
with co-morbidities as there were disagreements in the con-
sensus process for 48% (38/85) of cases with 2 or more
causes reported in part 1. There was a significant difference
between cases with agreement and disagreement on
assigned underlying CoD based on the number of condi-
tions specified in part 1 (p= 0.002) which may suggest
that the cases with disagreements had more complicated
causal sequences. In addition, CoDs with multiple asso-
ciated conditions or sequelae, may pose challenges for
accurate CoD assignment. For instance, diabetes mellitus,
which often presents with various complications, required
the consensus process for agreement in a significant
number of cases. Our analysis revealed that only 7 out of
15 cases identified as diabetes mellitus through the consen-
sus process had initial agreement between the physician
coders.

In contrast, CoDs like COVID-19 exhibited high initial
agreement. Diseases with clear diagnostic criteria, like
COVID-19 with its established testing protocols, might
lead to more consistent coding compared to conditions
like diabetes mellitus which can have a wider spectrum of
presentations. A nuanced approach may be needed in the
development of CoD assignment algorithms for cases
with co-morbidities and conditions with multiple sequelae.
The identification and assessment of co-morbidities and
multi-sequelae conditions may benefit from a multiple
coder consensus approach, alongside the incorporation of
additional clinical information. Refining physician training
to enhance coding accuracy and consistency would also be
important. Therefore, in a routine system, a hybrid approach
that combines single coding with a consensus process could
be beneficial. Over time, experiences from the hybrid
approach could guide the development of a standardized
process for physician assignment of CoD from VA, result-
ing in optimal levels of accuracy and consistency in coding.

In a hybrid approach optimal staffing for physician
coding may be an important consideration to ensure
adequate allocation of resources. This study used nine phys-
ician coders to assign a CoD. However, it remains uncertain
how many coders were used in the study conducted by
Joshi et al.13 as it is indicated that two coders were assigned
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to each case. The chance of a random error in CoD assign-
ment occurring might increase as the number of physicians
increase. This could be an important consideration for a
routine system where physicians of various demographics
and backgrounds would be needed and might suggest that
duplicate coding would be necessary to guard against
random error. The trade-off between accuracy, resource
requirements (including physician workload and potential
need for duplicate coding), and cost-effectiveness asso-
ciated with various automated and machine learning assign-
ment approaches needs careful consideration, particularly
in resource-limited settings like South Africa.

In the context of economic constraints in South Africa,
using VAs for CoD assignment of only home deaths
might be preferable. However, in South Africa, there

were an estimated 493,602 deaths in 2020 after adjusting
for completeness of deaths on the National Population
register32 and an estimated 45%4 of these deaths occurred
at home, suggesting that the implementation of VAs with
physician coding in a routine system would require a
large number of physician coders to review and assign a
CoD. Considering the resource constraints, automated
coding may offer a fast, cost-effective, and scalable
approach to process such large volumes of data. While
physician coding remains a valuable tool, automated
coding algorithms warrant further exploration and evalu-
ation, particularly to assess their suitability for integration
into resource-limited routine CoD assignment systems.
Advancements in AI hold the potential to further refine
and improve the accuracy of these algorithms.33 In addition

Figure 1. Agreements and disagreements in consensus process by number of causes assigned to (a) Part 1 and (b) Part 2. Strengthening
mortality surveillance (SMS) for improved monitoring of HIV/AIDS, TB and COVID-19 in South Africa, September 2021.
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to addressing deaths that occur outside of a healthcare facil-
ity, teleVAs could also be used to address unreliable vital
registration mortality data.

In South Africa, vital registration CoD data are blighted
by various quality issues, including misclassified HIV/
AIDS deaths, a high proportion of ill-defined causes, and
a lack of manner of injury deaths.34 The routine use of
VAs could mitigate these issues, as demonstrated by the
NCODV study that conducted in-person VAs on a nation-
ally representative sample of respondents, which showed
a much higher proportion of HIV/AIDS deaths compared
to StatsSA data (28.9% vs. 4.9%).17 Similarly, Brazil has
used VAs since 2005 to determine the underlying CoD in
cases where death data sources are insufficient for investi-
gating ill-defined causes.35,36 This method has contributed
to a decrease of 68% in age-standardized ill-defined
causes of death between 2000 and 2015. Automated and
machine learning algorithms, when incorporated into VA
analysis, have the potential to further improve data accuracy
by identifying patterns and inconsistencies that may not be
apparent to human coders.

Additionally, to establish a routine system, additional
engagement is needed to ensure NoK are identified in
advance, and aware of the VA process. Addressing this chal-
lenge could involve collaboration with the Department of
Home Affairs to source contact details and enhance awareness
of the VA process.

The relatively small sample size in this study is a limitation
as it constrained the number of cases per CoD and limited the
variability in different CoDs, such as specific cancer sites and
injuries. This limitation may impact the generalizability and
robustness of the study results, particularly regarding the vari-
ability within individual CoD categories. This study employed
a convenience non-probability sampling approach. Given the
time constraints for fieldwork and the time required to
obtain contact information for home deaths identified by the
WCPHDC, a convenience sampling approach was chosen to
expedite data collection. Since readily available cases with
contact information were included as they became available,
the sample may not be fully representative of the target popu-
lation (recent deaths outside healthcare facilities in the
Western Cape). We used nine physicians to review the VAs
which might have increased the chances of random error.
The study is not nationally representative as it was conducted
in only one metropolitan area. The VAs was conducted during
the beta wave of COVID-19 (August to October/2021) when
most people were confined to their homes which might have
made telephonic interviews easier to conduct. In addition,
the high prevalence of COVID-19 deaths (approximately
27% of cases) may limit the generalizability of the findings
to situations with a more diverse cause-of-death profile.
Future research exploring inter-coder agreement in a broader
range of causes of death is needed.

The time elapsed between the deaths and telephonic VAs
may have introduced recall bias. Interviews were conducted

between August and October 2021 for deaths occurring
between December 2020 and September 2021, with a lag
ranging from 16 to 290 days (average: 75 days). This
extended timeframe could potentially affect the accuracy
of NoK recollections regarding the decedents health and
circumstances surrounding death.

Although this paper did not explicitly assess the feasibility
of telephonic VAs, the response rate highlights a potential
limitation. Refusals accounted for 10.2% alongside chal-
lenges reaching participants due to unanswered calls
(45.1%) and invalid numbers (27.7%). Future studies
designed to assess the feasibility of telephonic VAs in
similar contexts might explore strategies to improve
contact rates and address potential participant concerns. In
addition, further studies exploring how teleVA data quality
impacts the performance of automated coding algorithms
would be valuable, particularly in resource-limited settings.

Conclusion
This study offers valuable insights into the agreement by
physician coders in the assignment of CoDs for teleVAs
in a South African context. While overall agreement on
CoD determination was encouraging, improvements can
be achieved by addressing challenges in cases with
comorbidities and multiple sequelae. Research and refine-
ment of VA methodologies are needed to ensure reliable
CoD determination in routine practice. To make a more
informed decision about the routine use of teleVAs in
South Africa, a larger study, representative of the national
population, is needed. Such research would provide a
better idea of the applicability and benefits of teleVAs in
improving the accuracy of CoD determination in the coun-
try’s vital registration system.
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