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ABSTRACT

The adoption and use of Verbal Autopsy (VA) play a vital role in providing causes of death 
information in places where such information is not available due to the limitations in reporting, 
recording and processing vital statistics. Many Low and Middle Income Countries (LMICs) 
including Tanzania are still struggling to yield quality and adequate data for Civil Registration and 
Vital Statistics (CRVS), thus the wide-scale implementation of VA continues to be indefensible. 
This study highlights VA implementation challenges and recommends wide-scale VA adoption 
strategies to help countries rapidly yield quality and adequate mortality statistics for making timely 
and informed decisions on healthcare interventions. This study involved 41 key informants' semi-
structured interviews in 5 municipalities of the Iringa region in Tanzania and analysis of 12 VA 
project documents across LMICs. In addition, observation took place between June 2021 and 
September 2022 to further gather insights from the field. Content Analysis was used to identify 
the presence of emerging themes. The study findings indicated that there exists a weak death 
notification system, lengthy VA questionnaire, inaccurate and duplicate records, shortage of skills, 
poor coordination, poor financial mechanism, and lack of feedback loop. The study recommends 
the following strategies for effective adaptation and use of VAs: Reinforce or implement 
legislative procedures towards the legal requirement for death notification, engage key 
stakeholders on the overall implementation of VAs, build capacity for data collection, monitoring, 
processing and use of VA data, improve the VA questionnaire for optimal use in data collection, 
create sustainable financing mechanism and institutionalization of VA implementation. The 
adaptation of VA into routine CRVS should be well-planned. Furthermore, key stakeholders must 
be involved, the legal CRVS framework has to be instituted at the design stage, and local 
professionals have to be trained to yield high-quality and adequate data for CRVS. 

Keywords: verbal autopsy, VA adoption, VA implementation, VA challenges, VA strategies
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Summary

What is already known on this topic?

● VA can play a vital role in filling in the gap in vital statistics in Low-Middle-Income 
Countries (LMICs).

● Many LMICs are still struggling to yield quality and adequate data for Civil Registration 
and Vital Statistics (CRVS) which affects the wide-scale implementation of VA.

● There is extensive literature on VA in research settings, but limited studies have focused 
on practical implementation settings and context-specific experiences on the adoption of 
VA into CRVS. 

What are this study add?

● Weak death notification systems, shortage of skilled personnel, poor coordination and 
lengthy VA questionnaires are among the key challenges that affect the wide-scale 
implementation of VA into CRVS.

● The sustainable implementation of VA into routine CRVS depends on proper governing 
structures and procedures, engagement of all key stakeholders, VA workforce's capacity 
and content of VA questionnaires. 

● Countries would need to design VA integration strategies and assess their impact on the 
overall CRVS to implement VA beyond research settings.

How this study might affect research practice or policy?

● The coordinated actions of key stakeholders can eventually factor out organizational, 
technical, and behavioural challenges which affect the overall performance of the VA 
implementation.    

INTRODUCTION
Cause of Death (CoD) statistics reflect society’s conditions of morbidity and provide persistent 
patterns of health risks in communities. Though CoD indicators play a vital role in countries' 
healthcare interventions, globally, only one out of two deaths is certified with CoD [1]. The 
situation is worse in Low-Middle-Income Countries (LMICs), where the majority die without 
hospital care [2-5]. 

The struggle to generate reliable and adequate CoD statistics led to the development of the Verbal 
Autopsy (VA) method in the 1950s [1]. VA is an alternative method which can lead to the 
processing of CoD information using the series and duration of signs and symptoms leading to 
death [2]. Countries like Tanzania, Malawi, Ghana, Myanmar, Papua New Guinea, Bangladesh, 
and the Philippines have used these VA tools to generate reliable CoD statistics which demonstrate 
the value of VA adoption in LMICs [6, 7]. There is extensive literature on VA in research settings 
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focusing on the automation of CoD computation [3, 8-12] and exploration of international 
standards and concepts on the use of VA in augmenting CRVS systems [6, 8], but limited studies 
have focused on practical implementation settings and context-specific experiences on the 
adoption of VA in CRVS. Many LMICs are still struggling to yield sustainable quality and 
adequate data for routine CRVS [13, 14], thus the wide-scale implementation of VA continues to 
be indefensible [12]. 

VA history in Tanzania goes back over three decades [15, 16]. In 1992, as part of a new research 
collaboration with the Tanzanian Ministry of Health, the country started to collect VA documents 
through the Adult Morbidity and Mortality Project in three Demographic Surveillance Sites (DSS) 
[17]. From 2002 to 2007, more VAs were conducted with the Ifakara Health Institute 
(https://www.ihi.or.tz ) under HDSS research settings [16, 18]. In 2009, the country through IHI 
received a five-year project under the code name SAmple Vital events registration and Verbal 
Autopsy (SAVVY) to strengthen the capacity of the government to collect and use mortality 
surveillance data to assist in managing the national HIV/AIDS program by expanding community-
based identification, reporting and processing death events to produce COD information [19, 20]. 
SAVVY used statistical sampling techniques to produce nationally representative data on levels 
and causes of mortality from 23 councils in Tanzania. SAVVY implementation ended in 2014. At 
the beginning of the year 2017, the country embarked on another multi-phased approach funded 
by Bloomberg Philanthropies Data for Health Initiative to promote CRVS and use VA data to 
provide information on national mortality statistics [21]. The phases were 1) the pre-test phase in 
the ten wards in the Pwani Region, 2) the demonstration phase in the Iringa region and currently 
3) the scale-up phase using a national sampling approach. 

A typical VA implementation in each of these phases is conducted in four steps; (i) Sensitization 
of the local community leaders to report death events. (ii) Recruitment and training of the VA 
interviewers to conduct mortality surveillance. (iii) Implementation of the VA interviews through 
a guided mobile application and data submission to an online server managed by the Ministry of 
Health (MoH) which has day-to-day Monitoring and Evaluation (M&E) aspects of the overall VA 
data collection processes. (iv) Analysis and feedback dissemination which plays a vital role in 
intervention design, informing decisions and creating policies. Such a series of tasks from different 
players and sectors have interlinked dependencies and is further exposed to performance and data 
quality constraints. Despite the investment, Tanzania reached 26% of all deaths registered in the 
country [22]. Thus, this study intends to shed light on existing VA practical implementation 
challenges and recommended strategies for the effective adoption of VA. The contribution of this 
study is twofold: First, inform researchers, local authorities, and related stakeholders in the 
healthcare system on the practical challenges of VA to improve its operationalization. Second, 
inform policymakers on the VA implementation strategies beyond surveillance systems or research 
environments to the routine application in CRVSs.
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METHODS
This study adopted a cross-sectional research design from June 2021 to September 2022 through 
document review and key informants' semi-structured interviews in 5 municipalities of the Iringa 
region. Iringa is the pilot region for the VA implementation in Tanzania. 

Data Collection 
Data collection involved key informant semi-structured interviews to unfold how the VA is 
practically implemented in the field.  Document analysis provided background information on the 
VA implementation and helped in formulating potential interview questions, validating the claims 
of interviews, and discerning themes in findings. 

(i) Documents Review
Prior to semi-structured interviews, a document review was conducted to enhance the credibility 
of the findings. Documents related to VA project implementation were skimmed from open-access 
journals and archives of the MoH. Thirty-seven documents related to VA implementation were 
identified and read thoroughly by researchers in pairs. Content analysis was adopted to scrutinize 
the appearance of themes. The themes that appeared in more than one document were recorded. 
Ultimately findings from 12 documents were included in the study: (a) Vital Statistics Reports (b) 
CRVS Fellowship report: A national scale-up strategy for Tanzania (c) VA Questionnaires for 
Tanzania and WHO VA Data Collection tool of 2016 (d) Sample Vital Registration with VA 
(SAVVY) report [22] (e) WHO CRVS strategic implementation plan 2021-2025 (f) Published 
articles related to the VA implementation projects in Tanzania [16] and other LMICs including 
India [23], Ethiopia [24], Sierra Leone [25], Uganda [26], Zambia [27], and Brazil [5].

(ii) Key Informant Semi-Structured Interviews
Face-to-face and virtual interviews with key informants took place immediately after the document 
analysis. Potential participants were identified using snowball sampling and categorized as 
respondents from Community Health Workers (CHWs) of the Iringa Municipal, Kilolo District, 
and Nzihi Ward representing urban, peri-urban, and rural councils respectively and respondents 
from the National Mortality and CoD Task Force. Data were collected from 41 respondents. Early 
findings of the document review were discussed with the key informants to supplement more 
information and confirm the findings on the data and tools used for VA data collection. Twenty-
one interviews were conducted at the workplaces of the interviewees, and the remaining twenty 
interviews were conducted by telephone. Interviewees were free to respond and elaborate their 
answers in the language of their choice (English or Swahili). Data was gathered by administering 
a questionnaire with a set of open-ended questions. Questions were devised based on three 
categories: (a) VA adoption and implementation process (b) Challenges (c) Strategies. The CHWs 
were interviewed to understand how the VA data is being collected, the routine operation 
procedures of pre-and post-conducting VA, and share the challenges faced in administering VA 
surveys. Interviews for the National CRVS task force focused on understanding how they derive 
diagnoses from VA questionnaires, monitoring the quality of VA implementation, and 
interviewers’ training; generally, the purpose was to get a high-level national overview of the 
implementation of VA into routine vital statistics. 
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(iii) Observation
The researchers participated in administering the questionnaire and observed the challenges 
while administering the WHO’s VA questionnaire in the field.

Data analysis 
A thematic approach was employed to analyze the collected data to identify insights related to the 
implementation challenges and recommendations for the adoption of VA in CRVS. The thematic 
analysis provides a flexible mechanism for data interpretation by identifying themes [19, 27]. 
Themes were developed through an iterative process between the outputs of document analysis 
and semi-structured interviews. Initially, each author critically analyzed and examined data to 
generate all potential themes. Brainstorming sessions were conducted by the authors to identify 
key themes. Key informants were consulted to gather the richest and most in-depth information 
regarding the first deduced list of themes. After further review and consolidation of comments 
from key informants, the final lists of the key themes on the implementation challenges and 
recommendations for the VA adoption in CRVS were produced. 

To formulate strategies, we employed two methods. The first method utilized individual 
brainstorming techniques proposed by Almutairi [28] to identify effective strategies for 
implementing VA. The second method involved validating the brainstormed strategies through 
consultation with the National Mortality and CoD Task Force to obtain their contributions and 
recommendations on how to enhance VA implementation.

Patient and Public Involvement
The research question intended to respond to the LMICs efforts to integrate mortality statistics 
from the community to routine CRVS. Hence, the study interviewed CHWs on the use of VA tools 
to establish COD information of the deceased through verbal interviews. The study did not involve 
patients. The respondents were the caretakers or relatives of the deceased. Verbal consent was 
sought for participants to engage in the interview. The permission to conduct the study was granted 
by the Tanzania National Medical Research Institute (NIMR). The study findings and 
recommendations will be disseminated through the Tanzania Mortality and Cause of Death Task 
Force meeting which convenes bi-annually as a platform to discuss ways to improve the national 
cause of death statistics. 

RESULTS
The findings of this study are reported in two categories; (i) implementation challenges and (ii) 
recommended strategies. Both categories aim to inform the effective adoption of VA in CRVS. 
Details of the findings are summarized in Figure 1.

VA implementation challenges 
Eight themes emerged under the category of VA implementation challenges.
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(i) Weak Death Notification System
For deaths that occur outside health facilities, the nearest relatives or caretakers of the deceased 
are required by law to notify the authority. This process triggers death documentation to the 
Tanzania Registration Insolvency and Trusteeship Agency (RITA) at the local level and puts a 
provision for issuing death certificates. However, in most rural areas, the notification process does 
not take place. Most people who die are directly buried at home or on farms, contrary to designated 
burial areas which could have enforced the need for the notification process. If VA is conducted, 
they are often conducted weeks or months after the death has occurred and therefore responses to 
the VA interview may suffer recall bias and affect the overall quality of the VA document. 
 
(ii) Lengthy VA Questionnaire 
The length of time required to conduct a VA interview is among the barriers to the widespread 
implementation of VA in CRVS. About 67% of the participants were not happy with the length of 
the VA questionnaire or the time spent interviewing a single person. The VA implementation 
exercise in Iringa used the standard WHO 2016 VA questionnaire with 481 questions. MoH added 
10 extra country-specific questions relating to health insurance. This questionnaire was adapted 
and translated into Swahili to fit into the local context. An average of 45 minutes is required to 
administer one VA interview. 

(iii) Inaccurate Records 
Inappropriate selection of interviewees can yield incorrect information to support assigning 
probable CoD information. This happens when the family selects a respondent other than a 
caretaker. For instance, family members could not allow the wife (caretaker of her husband) to 
speak on behalf of the family due to local traditions and taboos. CHWs noticed that some families 
select a different person other than caretakers as they were expecting financial support from the 
interviewer or the government from the VA interview. Challenges also were observed when the 
caretaker was too old to recall important information which led to death. 

(iv) Lack of clarity in the inclusion criteria
It was not clear among VA interviewers who should be counted for VA interviews. Either the 
residents of their locality or anyone buried in the locality. On the other hand, residents, both 
hospital and community deaths were interviewed. This was thought to be a challenge as hospitals 
also report mortality statistics through health facility reporting channels. Different interviewers 
provided a different duration for a person to be considered a resident ranging from three months 
to six months. 

(v) Poor commitment to roles and responsibilities
Most positions in VA implementation, particularly VA interviewers (CHWs and Agricultural 
Officers, (AO)), Village Executive Officers (VEO) and other coordination positions, are often 
perceived as secondary commitments. In this perspective, several tasks are easily left behind or 
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accumulated over time. Over time, this affects attrition, where most of these positions pick other 
responsibilities and VA work remains undone.

(vi) Poor Coordination
During SAVVY implementation in Tanzania, Zambia, and Malawi, challenges were unanimously 
reported when integrating VA data into routine CRVS systems such as interoperability challenges 
to integrating SAVVY into CRVS systems and countries’ unreliable infrastructure such as power 
grid [29].

(vii) Poor Financing Mechanism 
Key informants expressed that poor financing mechanisms affect the efficiency of the VA 
interviews. During the VA implementation pre-testing and demonstration phase, Tanzania 
commissioned pay for performance modality to incentivize and compensate for time effort. The 
approach was successful as more VAs were reached. However, the financial component relied on 
donor funds, hence, was not sustainable. Furthermore, this modality motivated quantity but not 
quality. Interviewers were paid flat rates without considering transport costs and geographical 
coverage. When this modality was changed to a flat compensation within a defined period, other 
issues of quality and coordination arose. VA implementation in the Iringa suffers from low 
production of VA data as interviewers have not been receiving their tokens consistently. They tend 
to ignore reporting some of the deaths or visit the families of descendants when they have official 
duties in the area. Untimely visits to families affect the response quality due to recall bias and 
some caretakers depart when the mourning period is over. This resulted in over 50% 
underreporting in most areas. 

(viii) No or delayed feedback to VA implementers
Key Informants (KI) noted that the VA implementation lacked a feedback mechanism. Despite 
conducting notifications for over a year, none had received feedback on their contribution. The KI 
and leaders of the local government authorities reported not to have received any feedback on the 
number of VA collected and analysis performed on the data. This means they are hosting the VA 
exercise as curriers and thus unmotivated. 

Strategies for effective adoption of VA
Five themes emerged under the category of strategies for effective VA adoption. 

(i) Legislative Procedures on Death Notification
Key informants indicated that the sustainable implementation of VA into routine CRVS requires 
proper governing structures and procedures. Without legislation, VA will only be utilized as an ad 
hoc means. Countries should establish and supervise legislative procedures that bind the family 
members to report deaths to the relevant authorities. A CRVS legal framework should be 
established at the national level to bind coordination among responsible authorities. In Tanzania, 
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the national VA program is hosted by the MoH and has members from the National Bureau of 
Statistics (NBS), RITA, the President's Office of Regional Administration, Local Government 
(PoRALG), and other stakeholders. However, there is no linkage in data collection systems. To 
improve data efficiency and reduce data quality gaps, it is recommended that MoH and RITA 
should link their data systems and data collection services. 

(ii) Stakeholder Engagement
Stakeholder engagement is a cornerstone of quality VA data collection. Informants observed that 
some families did not provide enough cooperation which eventually affected the quality of VA 
data. Most of the ongoing community engagements are limited to creating awareness, little 
attention is being paid to the feedback which has significant potential to create community 
ownership of the VA exercise. There is a need to conduct a thorough investigation using tailored 
approaches to engage communities with the intention of increasing awareness and acceptance of 
the unfamiliar nature of VA in the community. 

(iii) Capacity Building
       A. Collection of Quality VA Data
Informants emphasized the strengthening of the VA workforce's capacity for yielding high-quality 
data for routine CRVS. Staff turnover witnessed during the VA pre-testing and demonstration 
phase in Tanzania necessitated ongoing training opportunities. Therefore, the MoH developed a 
sustainable training program by integrating the VA module into the VA interviewer training 
syllabi. Training is provided to council-level supervisors (one per council), regional supervisors, 
and one dedicated national supervisor. Informants recommended refresher programs to deliver 
ongoing support and feedback to VA interviewers.

       B. Analysis and Interpretation of VA Data 
Data needs to be translated to action immediately among policymakers, local government 
authorities, and communities for timely interventions. Hospital and community death need to be 
integrated and local governments should be able to translate the data into actions so that they are 
not left behind as couriers of data rather than development partners. The CHWs should be able to 
engage timely with the VA results and incorporate insights into their healthcare interventions. VA 
data is analyzed and interpreted at the MoH. Generally, less than 10% of deaths have a medically 
certified CoD in Tanzania and only half of these have a usable CoD for healthcare interventions 
[19, 30].

(iv) Optimal VA Questionnaire and Quality Control Mechanism
Informants identified the short VA questionnaire as the most significant feature for improved CoD 
prediction. Obtaining information about potentially informative co-occurrences of signs or 
symptoms is essential and will involve changes to future data collection efforts and eventually, 
pave the way for the formulation of short, dynamic and personalized questionnaires. Meanwhile, 
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it is crucial to put in place quality control mechanisms to ensure accurate data is captured. The 
MoH has tasked VA supervisors (WEOs) to ensure that standard guidelines and operating 
procedures are used during interviews, the right respondents are interviewed, consent is received, 
counselling is offered, and privacy and confidentiality are maintained. 

(v) Sustainable Financing Mechanism
VA interviews are usually conducted by the CHWs who have other core responsibilities. The 
additional scope to conduct VA interviews needs to be financed. A healthy and sustainable 
approach would be to include the cost of VA interviews in local government financial plans. Key 
informants also recommend the use of incentives such as support for children’s welfare, to attract 
communities to cooperate in VA interviews. 

DISCUSSION
Figure 1 highlighted the challenges that need to be addressed and strategies to be considered for 
the effective adoption of VA into routine CRVS based on four stages of VA implementation; (i) 
A weak death notification system is observed that affects the quality of interviews. Conducting 
VA interviews beyond the recall period suggests that the chance of getting a correct diagnosis of 
CoD decreased by 0.55 % per month in the period after death [27]. Additional studies have 
suggested that among the motivations for notifying death, the authority is to obtain a death 
certificate of the deceased to later claim for inheritance and other related benefits. This drive may 
not exist if the deceased is a neonate, child, or adult who does not have dependents. Furthermore, 
some of the local taboos and religious beliefs are against reporting deaths for neonates and 
children. (ii) The length of time required to conduct a VA interview affects the widespread 
implementation of VA in CRVS, shortening the VA questionnaire will improve the overall 
efficiency of VA interviews [14]. (iii) The quality of data analysis may be compromised by 
inefficiencies observed at lower levels. Challenges associated with the quality of VA interviews 
could result in the wrong assignment of CoD. A study by Serina et al. [31] suggested that sufficient 
accurate and consistent subsets of symptoms are required to enable VA models to assign the right 
CoD. Inaccurate records such as the area of death or residence of the deceased can result in false 
CoD assignments as symptoms/signs of diseases change rapidly with geographical settings [3]. 
(iv) Data use and dissemination, to trigger the use of VA data by local leaders for informed 
healthcare interventions in the communities, the VA analysis reports should be digested for 
consumption at the local levels. There is considerable evidence that a few countries like Brazil [5], 
Uganda [23], Zambia [24], and South Africa [32] managed to integrate and use VA data into 
routine health systems. Countries would need to design VA integration strategies and assess their 
impact on the overall CRVS to implement VA beyond research settings.  

CONCLUSION
VA data has significant potential to fill the vital statistics gap in LMICs. Therefore, this paper 
discusses challenges in the practical implementation of VA in LMICs and provides strategies for 
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successfully adopting the VA into routine CRVS. Wide-scale implementation of VA should be 
well planned, key players must be involved, local experts have to be trained and interviewers have 
to be compensated for their efforts in order to yield quality and adequate data for sustainable health 
interventions. Thus, the coordinated actions of key stakeholders will eventually factor out 
organizational, technical, and behavioural challenges which affect the performance of the VA.    

ACKNOWLEDGEMENT

PhD Scholarship funders - International Development Research Centre (IDRC) and Swedish 
International Development Cooperation Agency (SIDA)

PhD Scholarship Programme-   Artificial Intelligence for Development (AI4D) Africa

PhD Scholarship Fund Manager- Africa Center for Technology Studies (ACTS)

REFERENCES
1. Thomas L, D’Ambruoso L, and Balabanova D. Verbal autopsy in health policy and systems: a 

literature review BMJ Global Health 2018;3:e000639.
2. Mrisho M, Schellenberg D, Manzi F, Tanner M, Mshinda H, Shirima K, Msambichaka B, Abdulla 

S, Schellenberg JA. Neonatal Deaths in Rural Southern Tanzania: Care-Seeking and Causes of 
Death. ISRN Pediatrics, 2012;1–8. doi: 10.5402/2012/953401

3. Tunga M, Lungo J, Chambua J, Kateule R. Verbal autopsy models in determining causes of death. 
Trop Med Int Health, 2021. doi: 10.1111/tmi.13678

4. Mannik JR, Figol A, Churchill V, et al. Community-based screening for cardiovascular risk using 
a novel mHealth tool in rural Kenya. BMJ Health & Care Informatics 2018;25. doi: 
10.14236/jhi.v25i3.1012

5. França E, Campos D, Guimarães MD, et al. Use of verbal autopsy in a national health information 
system: Effects of the investigation of ill-defined causes of death on proportional mortality due to 
injury in small municipalities in Brazil. Popul Health Metrics 2011;9-39. doi: 10.1186/1478-7954-
9-39

6. Hazard RH, Buddhika M, Hart JD, Chowdhury HR, Firth S, Joshi R, Avelino F, Segarra A, 
Sarmiento DC, Azad AK, Ashrafi S, Bo KS, Kwa V, Lopez AD. Automated verbal autopsy: from 
research to routine use in civil registration and vital statistics systems. BMC medicine 
2020;18(1), 60. doi: 10.1186/s12916-020-01520-1

7. Loh P, Fottrell E, Beard J, Bar-Zeev N, Phiri T, Banda M, Makwenda C, Bird J, King C. Added 
value of an open narrative in verbal autopsies: a mixed-methods evaluation from Malawi. BMJ 
Paediatr Open 2021;5(1):e000961. doi: 10.1136/bmjpo-2020-000961

8. Don de Savigny, Riley I, Chandramohan D, Odhiambo F, Nichols E, Notzon S, AbouZahr C, Mitra 
R, Muñoz DC, Firth S, Maire N, Sankoh O, Bronson G, Setel P, Byass P, Jakob R, Boerma T, 
Lopez AD. Integrating community-based verbal autopsy into civil registration and vital statistics 
(CRVS): system-level considerations. Global Health Action 2017;10:1. doi: 
10.1080/16549716.2017.1272882

Page 12 of 14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 D

ecem
b

er 2023. 
10.1136/b

m
jo

p
en

-2023-075399 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://doi.org/10.5402/2012/953401
https://doi.org/10.1111/tmi.13678
https://doi.org/10.1186/1478-7954-9-39
https://doi.org/10.1186/1478-7954-9-39
https://doi.org/10.1186/s12916-020-01520-1
https://doi.org/10.1080/16549716.2017.1272882
https://doi.org/10.1080/16549716.2017.1272882
http://bmjopen.bmj.com/


For peer review only

12

9. Qureshi JS, Samuel JC, Mulima G, Kakoulides S, Cairns B, Charles AG. Validating a verbal 
autopsy tool to assess pre-hospital trauma mortality burden in a resource-poor setting. Trop Med 
Int Health 2014;19:407-412. doi: 10.1111/tmi.12268

10. Joshi R, Guggilla R, Praveen D, Maulik PK. Suicide deaths in rural Andhra Pradesh – a cause for 
global health action. Trop Med Int Health 2015; 20:188-193. doi: 10.1111/tmi.12416

11. Setel WP, Whiting  RD, Hemed Y, Chandramohan D, Wolfson JL, Alberti MGK, Lopez DA. 
Validity of verbal autopsy procedures for determining cause of death in Tanzania. Tropical 
Health and International Health 2016. doi: 10.1111/j.1365-3156.2006.01603.x

12. Sarker M, Homayra F, Rawal LB, Kabir R, Aftab A, Bari R, Dzokoto A, Shargie EB, Islam S, 
Islam A, Mahbub Latif AHM. Urban-rural and sex differentials in tuberculosis mortality in 
Bangladesh: results from a population-based survey. Tropical Medicine & International Health 
2019;24:109-115. doi: 10.1111/tmi.13171

13. Serina, P., Riley, I., Stewart, A. et al. A shortened verbal autopsy instrument for use in routine 
mortality surveillance systems. BMC Med 2015;13:302. doi: 10.1186/s12916-015-0528-8

14. Bayley O, Chapota H, Kainja E, et al. Community-linked maternal death review (CLMDR) to 
measure and prevent maternal mortality: a pilot study in rural Malawi. BMJ Open 2015; 5:e007753. 
doi: 10.1136/bmjopen-2015-007753

15. Moshiro C, Mswia R , Alberti K.G.M.M , Whiting DR, Unwin N, Setel PW. The importance of 
injury as a cause of death in sub-Saharan Africa: results of a community-based study in Tanzania, 
Public Health 2001; 115(2):96-102. doi: 10.1038/sj.ph.1900725

16. Mwanyangala MA, Urassa HM, Rutashobya JC et al. Verbal autopsy completion rate and factors 
associated with undetermined cause of death in a rural resource-poor setting of Tanzania. Popul 
Health Metrics 2011;9:41. doi: 10.1186/1478-7954-9-41

17. Walker R. Osuntokun Award Lecture 2021: Challenges of Measuring the Burden of Stroke in 
Africa, Journal of Stroke and Cerebrovascular Diseases 2022. doi:   
10.1016/j.jstrokecerebrovasdis.2022.106386

18. Ye Y, Wamukoya M, Ezeh A, et al. Health and demographic surveillance systems: a step towards 
full civil registration and vital statistics system in sub-Sahara Africa?. BMC Public Health 
2012;12:741. doi: 10.1186/1471-2458-12-741

19. Measure Evaluation. Tanzania: CRVS strengthening with SAVVY implementation. 2016. 
https://www.measureevaluation.org/resources/newsroom/news/tanzania-crvs-strengthening-with-
savvy-implementation.html (accessed 10th November 2022).

20. Joubert J, Bradshaw D, Kabudula C, Rao C, Kahn K, Mee P, Tollman S, Lopez AD, Vos T.  
Record-linkage comparison of verbal autopsy and routine civil registration death certification in 
rural north-east South Africa: 2006–09, International Journal of Epidemiology 2014;43:6:1945–
1958.

21. Ministry of Health, Community Development, Gender, Elderly and Children (MOHCDGEC), 
Health Data Collaborative (HDC) Implementation Report. 2020. 
https://www.healthdatacollaborative.org/fileadmin/uploads/hdc/Documents/Country_documents/
Tanzania/FINAL_TANZANIA_HDC_2020.pdf (accessed 17th March 2023)

22. Gross JM.. Document Analysis. In The SAGE Encyclopedia of Educational Research, 
Measurement, and Evaluation; Frey, B.B., Ed.; SAGE Publications, Inc.: Thousand Oaks, CA, 
USA, 2018; 978-1-5063-2615-3. 

23. Joshi R, Praveen D, Jan S, et al. How much does a verbal autopsy-based mortality surveillance 
system cost in rural India? PLoS One. 2015;10:e0126410.

Page 13 of 14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 D

ecem
b

er 2023. 
10.1136/b

m
jo

p
en

-2023-075399 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://doi.org/10.1111/tmi.12268
https://doi.org/10.1111/tmi.12416
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Setel%2C+Philip+W
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Whiting%2C+David+R
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Hemed%2C+Yusuf
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Chandramohan%2C+Daniel
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Wolfson%2C+Lara+J
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Alberti%2C+K+G+M+M
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Lopez%2C+Alan+D
https://doi.org/10.1111/j.1365-3156.2006.01603.x
https://doi.org/10.1111/tmi.13171
https://doi.org/10.1186/s12916-015-0528-8
https://doi.org/10.1038/sj.ph.1900725
https://doi.org/10.1186/1478-7954-9-41
https://www.measureevaluation.org/resources/newsroom/news/tanzania-crvs-strengthening-with-savvy-implementation.html
https://www.measureevaluation.org/resources/newsroom/news/tanzania-crvs-strengthening-with-savvy-implementation.html
https://www.healthdatacollaborative.org/fileadmin/uploads/hdc/Documents/Country_documents/Tanzania/FINAL_TANZANIA_HDC_2020.pdf
https://www.healthdatacollaborative.org/fileadmin/uploads/hdc/Documents/Country_documents/Tanzania/FINAL_TANZANIA_HDC_2020.pdf
http://bmjopen.bmj.com/


For peer review only

13

24. Godefay, H., Abrha, A., Kinsman, J., et al. Undertaking cause-specific mortality measurement in 
an unregistered population: an example from Tigray Region, Ethiopia. Glob Health Action 
2014;7:25264.

25. Hutain J, Perry HB, Koffi AK, Christensen M, Cummings O'Connor E, Jabbi SB, Samba TT, Kaiser 
R. Engaging communities in collecting and using results from verbal autopsies for child deaths: an 
example from urban slums in Freetown, Sierra Leone. J Glob Health 2019;9(1):010419. doi: 
10.7189/jogh.09.010419

26. Nabukalu D, Ntaro M, Seviiri M, Reyes R, Wiens M, Sundararajan R, Mulogo E, Boyce RM. 
Community health workers trained to conduct verbal autopsies provide better mortality measures 
than existing surveillance: Results from a cross-sectional study in rural western Uganda. PLoS 
One. 2019;13:14(2):e0211482. doi: 10.1371/journal.pone.0211482. 

27. Mapoma CC, Munkombwe B, Mwango C, et al. Application of verbal autopsy in routine civil 
registration in Lusaka District of Zambia. BMC Health Serv Res 2021;21:408. doi: 
10.1186/s12913-021-06427-y

28. AlMutairi AN. The Effect of Using Brainstorming Strategy in Developing Creative Problem 
Solving Skills among male Students in Kuwait: A Field Study on Saud Al-Kharji School in Kuwait 
City. Journal of Education and Practice 2015;6:136-145.

29. Kabadi GS, Geubbels E, Lyatuu I, Smithson P, Amaro R, Meku S, Schellenberg JA, Masanja H, 
Data Resource Profile: The sentinel panel of districts: Tanzania’s national platform for health 
impact evaluation, International Journal of Epidemiology 2015;44:1:79–86. doi: 
10.1093/ije/dyu223

30. Nyondo T, Msigwa G, Cobos D, et al. Improving quality of medical certification of causes of death 
in health facilities in Tanzania 2014–2019. BMC Health Serv Res 2021;21:214. doi: 
10.1186/s12913-021-06189-7

31. Serina P, Riley I, Hernandez B, Flaxman AD, Praveen D, Tallo V, Joshi R, Sanvictores D, 
Stewart A, Mooney MD, Murray CJ, Lopez AD. What is the optimal recall period for verbal 
autopsies? Validation study based on repeat interviews in three populations. Popul Health Metr 
2016;14:40. doi: 10.1186/s12963-016-0105-1. 

32. Joubert J, Bradshaw D, Kabudula C, Rao C, Kahn K, Mee P, Tollman S, Lopez AD, Vos T. 
Record-linkage comparison of verbal autopsy and routine civil registration death certification in 
rural north-east South Africa: 2006–09, International Journal of Epidemiology 2014;43:6:1945–
1958.

Page 14 of 14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 D

ecem
b

er 2023. 
10.1136/b

m
jo

p
en

-2023-075399 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://doi.org/10.1186/s12913-021-06427-y
https://doi.org/10.1186/s12913-021-06427-y
https://doi.org/10.1093/ije/dyu223
https://doi.org/10.1093/ije/dyu223
https://doi.org/10.1186/s12913-021-06189-7
http://bmjopen.bmj.com/


For peer review only

Figure 1: Overview of VA Implementation Challenges and Recommendations
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ABSTRACT

Objectives: Verbal Autopsy (VA) plays a vital role in providing cause-of-death information in 
places where such information is not available. Many Low- and Middle-Income Countries 
(LMICs) including Tanzania are still struggling to yield quality and adequate cause-of-death data 
for Civil Registration and Vital Statistics (CRVS). This study highlights challenges and 
recommendations for VA implementation to support LMICs yield quality and adequate mortality 
statistics for informed decisions on healthcare interventions. 

Methods: The study was conducted in Iringa Tanzania, during the Verbal Autopsy (VA) 
demonstration phase implemented by the Ministry of Health Tanzania. The study encompassed 41 
key informants' semi-structured interviews in 5 municipalities and an analysis of 12 VA project 
documents across LMICs. In addition, observation took place between June 2021 and September 
2022 to further gather insights from the field. Content analysis was used to identify and categorise 
the findings of the research into themes.

Results: The perceived challenges of key informants include a weak death notification system, 
lengthy VA questionnaire, poor data quality and inconsistent responses, lack of clarity in the 
inclusion criteria, poor commitment to roles and responsibilities, poor coordination, poor financial 
mechanism and no or delayed feedback to VA implementers. Based on these findings, we 
recommend the following strategies for effective adaptation and use of VAs: (1) Reinforce or 
implement legislative procedures towards the legal requirement for death notification. (2) Engage 
key stakeholders in the overall implementation of VAs. (3) Build capacity for data collection, 
monitoring, processing and use of VA data. (4) Improve the VA questionnaire and quality control 
mechanism for optimal use in data collection. (5) Create sustainable financing mechanisms and 
institutionalization of VA implementation. (6) Integrating VA Implementation in CRVS. These 
strategies will enhance the overall process of collecting and disseminating VA data and results, 
ultimately leading to a successful implementation of VA. 
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Strengths and limitations of this study
● The participation of both the National Mortality and CoD Task Force and CHWs offers 

insights into the execution and supervisory levels of the VA implementation strategies.
● The inclusion of reviews from various low- and middle-income countries (LMICs) where 

VA has been implemented broadens the study's perspective.
● This study contributes to the limited literature on the VA implementation for practical 

implementation of VA data collection in resource-limited settings.
● The study focused on the Iringa Region as a case study during the CRVS demonstration 

phase in Tanzania. Iringa Region is just one of the 31 administrative regions in Tanzania.
● While the study findings could be limited to this specific region, lessons learnt can be 

applied to other similar regions in Tanzania and beyond. 

INTRODUCTION
Cause of Death (CoD) statistics reflect society’s conditions of morbidity and provide persistent 
patterns of health risks in communities. Though CoD indicators play vital roles in countries' 
healthcare interventions, globally, only one out of two deaths are certified with CoD [1]. The 
situation is worse in Low-Middle-Income Countries (LMICs), where the majority die without 
hospital care [2-5]. 

The struggle to generate reliable and adequate CoD statistics led to the development of the Verbal 
Autopsy (VA) method in the 1950s [1]. VA is an alternative method which can lead to the 
processing of CoD information using the series and duration of signs and symptoms leading to 
death [2]. Countries like Tanzania, Malawi, Ghana, Myanmar, Papua New Guinea, Bangladesh, 
and the Philippines have used these VA tools to generate reliable CoD statistics which demonstrate 
the value of VA adoption in LMICs [6, 7]. There is extensive literature on VA in research settings 
focusing on the automation of CoD computation [3, 8-12] and exploration of international 
standards and concepts on the use of VA in augmenting CRVS systems [6, 8], but limited studies 
have focused on practical implementation settings and context-specific experiences on the 
adoption of VA in CRVS. Many LMICs are still struggling to yield sustainable quality and 
adequate data for routine CRVS [13, 14], thus implementation of VA continues to be challenging 
[12]. 

VA history in Tanzania goes back over three decades [15, 16]. Figure 1 summarizes the different 
implementations. In 1992, as part of a new research collaboration with the Tanzanian Ministry of 
Health, the country started to collect VA documents through the Adult Morbidity and Mortality 
Project in three Demographic Surveillance Sites (DSS) [17]. From 2002 to 2007, more VAs were 
conducted with the Ifakara Health Institute (IHI) under Health and Demographic Surveillance 
Systems (HDSS) research settings [16, 18]. In 2009, through IHI the country received a five-year 
project under the code name Sample Vital Events Registration and Verbal Autopsy (SAVVY) to 
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strengthen the capacity of the government to collect and use mortality surveillance data to assist 
in managing the national HIV/AIDS program by expanding community-based identification, 
reporting and processing death events to produce COD information [19, 20]. SAVVY used 
statistical sampling techniques to produce nationally representative data on levels and causes of 
mortality from 23 councils in Tanzania. SAVVY implementation ended in 2014. At the beginning 
of the year 2017, the country embarked on another multi-phased approach funded by Bloomberg 
Philanthropies Data for Health Initiative to promote CRVS and use VA data to provide information 
on national mortality statistics [21]. The phases were (1) the pre-test phase in the ten wards in the 
Pwani Region, (2) the demonstration phase in the Iringa region and currently (3) the scale-up phase 
using a national sampling approach. 

A typical VA implementation in each of these phases is conducted in four steps: (i) Sensitization 
of the local community leaders to report death events; (ii) Recruitment and training of the VA 
interviewers to conduct mortality surveillance; (iii) Implementation of the VA interviews through 
a guided mobile application and data submission to an online server managed by the Ministry of 
Health (MoH) which has day-to-day Monitoring and Evaluation (M&E) aspects of the overall VA 
data collection processes; (iv) Analysis and feedback dissemination which plays a vital role in 
intervention design, informing decisions and creating policies. Such a series of tasks from different 
players and sectors have interlinked dependencies and are further exposed to performance and data 
quality constraints. Despite the investment, Tanzania reached 26% of all deaths registered in the 
country [22]. Thus, this study intends to shed light on existing VA practical implementation 
challenges and recommended strategies for the effective adoption of VA. The contribution of this 
study is twofold: First, inform researchers, local authorities, and related stakeholders in the 
healthcare system on the practical challenges of VA to improve its operationalization. Second, 
inform policymakers on the VA implementation strategies beyond surveillance systems or research 
environments to the routine application in CRVSs.

METHODS
This study adopted a cross-sectional research design from June 2021 to September 2022 through 
document review and key informants' semi-structured interviews in 5 municipalities of the Iringa 
region. Iringa is the demonstration region for the VA implementation in Tanzania. 

Patient and Public Involvement: Patients and/or the public were not involved in the design, 
conduct, reporting, or dissemination plans of this research. 

Data Collection 
Data collection involved key informant semi-structured interviews to unfold how the VA is 
practically implemented in the field.  Document analysis provided background information on the 
VA implementation and helped in formulating potential interview questions, validating the claims 
of interviews, and discerning themes in findings. 
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(i) Documents Review
Prior to semi-structured interviews, a document review was conducted to enhance the credibility 
of the findings. Documents related to VA project implementation were extracted from open-access 
journals and archives of the MoH. Thirty-seven documents related to VA implementation were 
identified and read thoroughly by researchers in pairs. Content analysis was adopted to scrutinize 
the appearance of themes. Themes that appeared in more than one document were recorded. 

(ii) Key Informant Semi-Structured Interviews
Face-to-face and virtual interviews with key informants took place immediately after the document 
analysis. Potential participants were identified using snowball sampling. The first group came from 
the National Mortality and CoD Task Force (N=7), which then recommended a VA regional 
supervisor (N=1) as the second group. The regional supervisor then recommended community 
health care workers (CHW) (N=11), one for each urban, peri-urban and rural ward, making a total 
of 33 wards represented.  

Early findings of the document review were discussed with the key informants to supplement more 
information and confirm the findings on the data and tools used for VA data collection. Data was 
gathered by administering a questionnaire with a set of open-ended questions. Questions were 
devised based on three categories: (a) VA adoption and implementation process (b) Challenges (c) 
Strategies. The CHWs were interviewed to understand how the VA data is being collected, the 
routine operation procedures of pre- and post-conducting VA, and the challenges faced in 
administering VA surveys. Interviews for the National CRVS task force focused on understanding 
how they derive diagnoses from VA questionnaires, monitoring the quality of VA implementation, 
and interviewers’ training; generally, the purpose was to get a high-level national overview of the 
implementation of VA into routine vital statistics. 

(iii) Observation
The researchers participated in administering the questionnaire and observed the challenges 
while administering the WHO’s VA questionnaire in the field.

Data analysis 
A thematic approach was employed to analyze the collected data and identify insights related to 
the implementation challenges and recommendations for the adoption of VA in CRVS. The 
thematic analysis provides a flexible mechanism for data interpretation by identifying themes [19, 
23]. Themes were developed through an iterative process between the outputs of document 
analysis and semi-structured interviews. Initially, each author critically analyzed and examined 
data to generate all potential themes. Brainstorming sessions were conducted by the authors to 
identify key themes. Key informants were consulted to gather the richest and most in-depth 
information regarding the first deduced list of themes. After further review and consolidation of 
comments from key informants, the final lists of the key themes on the implementation challenges 
and recommendations for the VA adoption in CRVS were produced. 
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To formulate strategies, we employed two methods. The first method utilized individual 
brainstorming techniques proposed by Almutairi [24] in order to identify effective strategies for 
implementing VA. The second method involved validating the brainstormed strategies through 
consultation with the National Mortality and CoD Task Force and obtaining their contributions 
and recommendations on how to enhance VA implementation.

RESULTS
In total, 41 participants were engaged, (33 CHWs, one VA national coordinator, five national task 
force members, one VA regional coordinator and one from the VA data management team). All 
of the selected CHWs participated in the stated VA implementation and had conducted at least five 
VA interviews. CHW with no VA interviews were excluded. CHW were grouped by location and 
residency representing three councils: Iringa Municipal, Kilolo District, and Iringa Rural District 
and further urban, peri-urban, and rural councils respectively. Twenty-one interviews were 
conducted in person. The remaining twenty interviews were done by telephone. Interviewees were 
free to respond and elaborate their answers in the language of their choice (English or Swahili).

A total of 12 documents were reviewed to complement the insights gained from the interviews. 
The documents included, (a) Vital Statistics Reports (b) CRVS Fellowship report: A national 
scale-up strategy for Tanzania (c) VA Questionnaires for Tanzania and WHO VA Data Collection 
tool of 2016 (d) Sample Vital Registration with VA (SAVVY) report [22] (e) WHO CRVS 
strategic implementation plan 2021-2025 (f) Published articles related to the VA implementation 
projects in Tanzania [16] and other LMICs including India [25], Ethiopia [26], Sierra Leone [27], 
Uganda [28], Zambia [23], and Brazil [5].

Two major themes emerged from the preliminary analysis, (i) implementation challenges and (ii) 
recommendations. These are summarized in Table 1 below, 

Table 1: Summary of VA Implementation Challenges and Recommendations
VA Implementation 
Step

Death Notification VA Interview Data Analysis Data Use and 
Dissemination

Challenges ● Weak Death 
Notification 

● Lengthy VA
● Poor data quality 

and inconsistent 
responses

● Poor Financing 
Mechanism

● Lack of clarity in the 
inclusion criteria

● Poor 
commitment to 
roles and 
responsibilities

● Poor 
Coordination

● No Feedback Loop

Recommendations ● Legislative 
Procedures for 
Death 
Notification

● Effective 
Stakeholder 
Engagement

● Optimal VA 
Questionnaire and 
Quality Control

● Sustainable 
Financing 
Mechanism

● Integrating VA 
Implementation 
in CRVS

● Engage Stakeholders 
with Feedback

● Effective Capacity 
Building on Data 
Collection, Analysis 
and Interpretation
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VA implementation challenges 
From the semi-structured interviews, the implementation challenges as perceived by CHW and the 
national task force members included the following sub-themes, (i) weak death notification 
system, (ii) lengthy VA questionnaire, (iii) lack of clarity in the inclusion criteria for VA 
interviews, and (iv) no or delayed feedback to VA implementers. Conversely, the task force 
members highlighted (v) poor VA data quality, (vi) poor commitment to roles and responsibilities, 
and (vii) poor financing mechanisms as main VA implementation challenges. Both CHW and task 
force members pointed out that the weak death notification system and lack of clarity in terms of 
interview inclusion criteria (community vs. facility deaths, residence vs. non-residence deaths) are 
among the VA implementation challenges. The document's review indicated that there is poor 
coordination in VA implementation in most LMICs. 

(i) Weak Death Notification System
This theme relates to the perspective on how deaths are being notified. For deaths that occur 
outside health facilities, the nearest relatives or caretakers of the deceased are required by law to 
notify the authorities. This process triggers death documentation to the Tanzania Registration 
Insolvency and Trusteeship Agency (RITA) at the local level and puts a provision for issuing death 
certificates. However, many key informants reported that the notification process does not take 
place in most rural areas. Most people who die are directly buried at home or on farms, contrary 
to designated burial areas which could have enforced the need for the notification process. If VA 
is conducted, they are often conducted weeks or months after the death has occurred and therefore 
responses to the VA interview may suffer recall bias and affect the overall quality of the VA 
document. 

 In most villages, the majority of the people die in their residences and are buried on farms or 
other rural dedicated properties/areas without formal notification to the responsible authorities. 
(CHW, Iringa Rural District)
 
(ii) Lengthy VA Questionnaire 
This theme relates to perspectives on the length of VA questionnaire instruments. The length of 
time required to conduct a VA interview is among the barriers to the widespread implementation 
of VA in CRVS. About 67% of the key informants were not happy with the length of the VA 
questionnaire or the time spent interviewing a single person. The VA implementation exercise in 
Iringa used the standard WHO 2016 VA questionnaire with 481 questions. MoH added 10 extra 
country-specific questions relating to health insurance coverage. This questionnaire was adapted 
and translated into Swahili to fit into the local context. An average of 45 minutes has been observed 
as required to administer one complete VA interview. 

The VA interview guide is too long, sometimes it takes 1 hour to finish one interview (CHW, Iringa 
Municipal)
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(iii) Poor data quality and inconsistent responses 
This theme relates to the usage of VA data particularly in assigning the probable CoD. Despite 
built-in data quality control and question-by-question skip logic measures, some VA records were 
encountered with no or inconsistent responses. This includes, for example, missing age or 
unknown age information, inconsistent signs and symptoms for a given sex or age group and poor 
completion of the narrative section. Our results indicate that the inappropriate selection of 
interviewees may have contributed to this behavior. This may happen when the family selects a 
respondent other than the designated one (a close relative who provided care to the deceased during 
the final days before death). CHWs noticed that some families selected a different person other 
than caretakers as they were expecting financial support from the interviewer or the government 
from the VA interview. Challenges were also observed when the caretaker was too old to recall 
important information which led to death. 

Some of the local traditions do not allow women to speak on behalf of the family (National Task 
Force member). 

 These inefficiencies observed at a lower level compromise the quality of VA data.

(iv) Lack of clarity in the inclusion criteria
This theme relates to perspectives on who is supposed to be included in the VA interviews. It was 
not clear who should be included in the VA interviews. Either the residents of their locality or 
anyone buried in the locality. Furthermore, people who died at health facilities versus community. 
Notably, health facilities also report mortality statistics through routine health facility reporting 
channels. Reporting health facility deaths in the VA module could result in double counting in 
reports. In addition, different VA interviews provided contradicting information about the duration 
a person must reside in a specific location before their death to be considered a resident. The 
responses ranged from three months to six months. 

Normally, we interview deaths that have occurred within the last one month. We allow the family 
to mourn for two weeks before we can engage for an interview. However, when we started this 
program, we were interviewing deaths that had occurred up to two months back (CHW, Iringa 
Municipal)

(v) Poor commitment to roles and responsibilities
This theme relates to perspectives on the commitment of accountable personnel in VA 
implementation. Specific concerns regarding volunteering versus specific job accountability in VA 
implementation were raised by key informants. Most positions, particularly VA interviewers 
(CHWs and Agricultural Officers, (AO)), Ward Executive Officers (WEO) and other coordination 
positions, are often perceived as secondary commitments. In this perspective, several tasks are 
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easily left behind or accumulated over time and result in attrition, where most of these positions 
pick other responsibilities and VA work remains undone.

This is an additional task that does not have any incentive, I have primary responsibilities which 
often require my immediate attention (WEO, Iringa Rural District)

(vi) Poor Coordination
This theme relates to perspectives on the coordination of VA implementation. Documents review 
revealed different uncoordinated initiatives by the different stakeholders in the country including 
vertical programs, government entities (the Ministry of Health, National Statistics Office, and the 
Registration Office) and local governments. The disconnection between death events, notification, 
registration, certification and ascertaining the cause of death. SAVVY implementation in 
Tanzania, Zambia, and Malawi unanimously reported challenges stemming from poor 
coordination among public institutions. For instance, attempts to integrate VA data into routine 
CRVS were often unsuccessful due to a lack of interoperability among different national systems. 

(vii) Poor Financing Mechanism 
This theme relates to perspectives on finances in VA implementation. Some key informants, 
mainly national task force members, expressed that poor financing mechanisms affect the 
efficiency of the VA interviews. During the VA implementation pre-testing and demonstration 
phase, Tanzania commissioned pay for performance modality to incentivize and compensate for 
time effort. The approach was successful as more VAs were reached. However, the financial 
component relied on donor funds and, hence, was not sustainable. Furthermore, this modality 
motivated quantity but not quality. Interviewers were paid flat rates without considering transport 
costs and geographical coverage. When this modality was changed to a flat compensation within 
a defined period, other issues of quality and coordination arose. VA implementation in the Iringa 
suffers from low production of VA data as interviewers have not been receiving their tokens 
consistently. They tend to ignore reporting some of the deaths or visit the families of descendants 
until when they have official duties in the area. This resulted in over 50% underreporting in most 
areas. Furthermore, limited resources for digital implementation such as poor internet connectivity 
and limited electricity to power digital devices also have been a barrier to VA implementation in 
LMICs [29].

(viii) No or delayed feedback to VA implementers
This theme relates to perspectives on the dissemination of feedback to VA implementers. Key 
informants noted that the VA implementation lacked a feedback mechanism. Despite conducting 
event notifications for over a year, none had received feedback on their contribution. The key 
informants and leaders of the local government authorities reported not having received any 
feedback on the number of VAs collected and analysis performed on the data. This means they are 
hosting the VA exercise as couriers and thus unmotivated. Similar to many programs at national 
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levels or with global interest, little attention and resources are often put into disseminating results 
to local or to the ground where the data originate. Much of the focus and resources are narrowed 
and directed to influencing policies at the ministry or government level. It appears much easier 
logistically and financially to have one dissemination at the ministry level versus multiple 
dissemination at regions, councils or ward levels. In addition, the language starts to differ as you 
move down to different levels, and therefore this requires a different packaging or communication 
strategy.

We have been conducting VA interviews for years, but we have received no feedback or insights 
regarding the results of the analysis

Strategies for effective adoption of VA
Recommendations were extrapolated from the analysis of the key informants’ feedback and 
insights obtained from reviewing documents. These recommendations were articulated from the 
authors’ perspectives forming six themes under the category of strategies for effective VA 
adoption: (i) Legislative Procedures for Death Notification (ii) Stakeholder Engagement (iii) 
Effective Capacity Building (iv) Optimal VA questionnaire instruments and quality control 
mechanism (v) Sustainable financing mechanism and (vi) Integrating VA Implementation in 
CRVS.

(i) Legislative Procedures for Death Notification
The sustainable implementation of VA into routine CRVS requires proper governing structures 
and procedures. Without legislation, the VA will only be utilized as an ad hoc means. Countries 
should establish and supervise legislative procedures that bind the family members to report deaths 
to the relevant authorities. A CRVS legal framework should be established at the national level to 
bind coordination among responsible authorities. In Tanzania, the national VA program is hosted 
by the MoH and has members from the National Bureau of Statistics (NBS), RITA, the President's 
Office of Regional Administration, Local Government (PoRALG), and other stakeholders. 
However, there is no linkage between the implementation and data collection systems. To improve 
data efficiency and reduce data quality gaps, it is recommended that MoH and RITA should link 
their data systems and processes. 

(ii) Stakeholder Engagement
Stakeholder engagement is a cornerstone of quality VA data collection. It is observed that some 
families did not provide enough cooperation which eventually affected the quality of VA data. 
Most of the ongoing community engagements are limited to creating awareness, little attention is 
being paid to the feedback which has significant potential to create community ownership of the 
VA exercise. There is a need to conduct a thorough investigation using tailored approaches to 
engage communities with the intention of increasing awareness and acceptance of the unfamiliar 
nature of VA in the community. 
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(iii) Effective Capacity Building
       A. Collection of Quality VA Data
Informants emphasized the strengthening of the VA workforce's capacity for yielding high-quality 
data for routine CRVS. Staff turnover witnessed during Tanzania's VA pre-testing and 
demonstration phase necessitated ongoing training opportunities. Therefore, the MoH developed 
a sustainable training program by integrating the VA module into the VA interviewer training 
syllabi. Training is provided to council-level supervisors (one per council), regional supervisors, 
and one dedicated national supervisor. Informants recommended refresher programs to deliver 
ongoing support and feedback to VA interviewers.

       B. Analysis and Interpretation of VA Data 
Data needs to be translated to action immediately among policymakers, local government 
authorities, and communities for timely interventions. Hospital and community death need to be 
integrated and local governments should be able to translate the data into actions so that they are 
not left behind as couriers of data rather than development partners. The CHWs should be able to 
promptly access the VA results and incorporate insights into their healthcare interventions. VA 
data is analyzed and interpreted at the MoH. 

(iv) Optimal VA Questionnaire and Quality Control Mechanism
The key informants identified that the lengthy questionnaire is among limitations of the current 
VA implementation. The questions should be reduced by removing questions that appeared 
repeated but asked differently. In addition, introduce a dynamic flow of questions to guide the VA 
interview administration. The MoH has emphasized the use of standard operating procedures 
(SOPs) and put emphasis on refresher training to continually support VA implementation at the 
ground level. Ultimately, this will contribute to reducing the duration of the VA interview and 
improve the overall VA implementation experience. 

(v) Sustainable Financing Mechanism
VA interviews are usually conducted by the CHWs who have other core responsibilities. The 
additional scope to conduct VA interviews needs to be financed. A healthy and sustainable 
approach would be to include the cost of VA interviews in local government financial plans. The 
key informants also recommend the use of incentives such as support for children’s welfare, to 
attract communities to cooperate in VA interviews. 

(vi) Integrating VA Implementation in CRVS
Countries would need to design VA integration strategies and assess their impact on the overall 
CRVS to implement VA beyond research settings. Integration strategies should adopt an 
intersectoral approach, ensuring interoperability is at the forefront of considerations. There is 
considerable evidence that a few countries like Brazil [5], Uganda [23], Zambia [24], and South 
Africa [30] managed to integrate and use VA data into routine health systems. 
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DISCUSSION
This study explored the prevailing challenges in the practical implementation of VA in Iringa 
region in Tanzania and proposed strategies to enhance its effective adoption. The study fills an 
important gap in the literature regarding the effective implementation of VA beyond research 
settings. By exploring the novel challenges faced during the VA implementation in Iringa, this 
study offers valuable recommendations for effective VA implementation. The insights gained from 
these challenges and experiences have the potential to enhance VA implementation not only in 
Tanzania but also across LMICs. However, it is important to acknowledge that these findings may 
be influenced by interviewees' biases. Also due to the limited peer-reviewed publications on the 
implementation of VA in real-world settings, we have incorporated grey literature into our 
document review to enhance its breadth. However, this grey literature may exhibit varying levels 
of consistency and be accessible online only temporarily.

The study discovered that despite the extensive experience of VA implementation in Tanzania 
which dates back to the 1990s [15, 16], there are still noticeable gaps, which present opportunities 
for enhancing current implementation methods. The study showed that a weak death notification 
system, lengthy VA questionnaire, poor data quality and inconsistent responses, poor coordination, 
poor financial mechanism, and lack of feedback loop were the main perceived VA implementation 
challenges that hindered its operationalization in Tanzania. Some of the aforementioned 
challenges, such as poor data quality, inconsistent responses and poor financial mechanisms have 
been previously raised by Aborigo et al. [31] and persist to this day beyond due to systemic 
inefficiencies.

Further, while different factors shape VA implementation, this study has unveiled poor 
coordination and the absence of a feedback loop as prevalent challenges in LMICs. These 
challenges were also observed during SAVVY implementation in Zambia, and Malawi. The 
absence of a feedback mechanism, as pointed out by the Key Informants (KI) in Iringa, results in 
a significant operational gap. Even after a year of performing VA interviews, no feedback was 
received, and they feel disconnected from the results of their work. Local government authorities 
also reported a lack of feedback on VA data collection and analysis, suggesting that stakeholders 
operate merely as data couriers. VA insights should be digested for consumption at the local levels. 
Otherwise, such a scenario can demotivate stakeholders, compromise data quality, and undermine 
VA implementation goals. 
 
The study proposed various strategies encompassing four key aspects of the VA implementation 
process (as summarized in Table 1) aimed at promoting the successful integration of VA in the 
region; (i) Legislative procedure for death notification: It was observed that the motive to notify 
death is often to secure certificates for inheritance. This incentive may not apply to deceased 
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without dependents, and where local beliefs oppose reporting child deaths. (ii) The length of time 
required to conduct a VA interview using the WHO 2016 questionnaire is over 45 minutes. A 
study by Serina et al. [32] suggested that sufficient accurate and consistent subsets of symptoms 
are required to enable VA models to assign the right CoD. The study by Serina et al. [33] reported 
that the length of a VA questionnaire was shortened by almost 50% without a significant drop in 
the performance of CoD computation. Shortening the VA questionnaire will improve the overall 
efficiency of VA implementation [14] (iii) Integrating VA Implementation into CRVS is vital for 
a holistic view of mortality data. However, it is a complex task demanding intersectoral 
considerations. There is notable tension regarding the standardization of digital tools to ensure 
interoperability across systems [34, 35]. (iv) Engaging stakeholders with feedback is a cornerstone 
to VA data collection quality; however, consistent and timely feedback mechanisms often remain 
a challenge, leading to potential gaps in data integrity and stakeholder motivation. 

CONCLUSION
VA data has significant potential to fill the vital statistics gap in LMICs. This paper discusses 
challenges in the practical implementation of VA and provides strategies for successfully 
integrating VA into routine CRVS. Effective VA implementation demands through planning, 
stakeholder engagement, upskilling of local experts and fair compensation for interviewers. Such 
coordinated endeavors will overcome systemic, technical, and behavioral challenges hindering 
VA’s successful implementation.
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Figure Legend:
Figure 1 - VA Implementation Phases in Tanzania 
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Lorem 1

Adult Morbidity and 
Mortality Project 
(AMMP). This was a 
research implementation 
which aimed to establish 
cause-specific death 
rates among adults and 
link community-based 
mortality surveillance to 
evidence based health 
planning. AMMP was 
implemented in selected 
areas in Dar-es-Salaam, 
Hai and Morogoro Rural 
(and later Igunga & 
Kigoma Urban).

Lorem 2

Various Health & 
Demographic 
Surveillance Sites (DSS 
or HDSS) 
implementations. This  
includes Dar-es-Salaam, 
Ifakara, Magu and Rufiji 
DSS. DSS gathers 
longitudinal health and 
demographic data for a 
dynamic cohort of the 
total population in a 
specified geographic 
area. DSS offers an 
opportunity for nesting 
VA implementation. 
Some DSS date back to 
late 1980’s. 

Lorem 3

SAmple Vital events 
registration with Verbal 
autopsY (SAVVY) under 
the Ifakara Health 
Institute. SAVVY was 
implemented in 23 
national samples. SAVVY 
aimed at strengthening 
the capacity of the 
government of Tanzania 
to collect and use 
mortality data and assist 
in managing the national 
HIV/AIDS programs.

Lorem 4

Multi-phased approach 
funded by Bloomberg 
Philanthropies Data for 
Health Initiative under the 
Ministry of Health aimed 
at strengthening national 
routine CRVS system. 
The phases are  1. 
Pre-test phase in ten 
Wards in Pwani Region, 
2. Demonstration phase 
in the Iringa Region, and 
3. Scale up phase using 
the national sampling 
approach. 

     1992 - 2002    2002 - 2007    2009 - 2014     2015 - CurrentYears

Phases
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Research Reporting Guideline Checklist
Item Name Item Description

Title and Abstract

1. Title
Exploring Challenges and Recommendations for VA Implementation in Low-
and Middle-Income Countries: A Cross-Sectional Study of Iringa Region - 
Tanzania

2. Abstract

The adoption and use of Verbal Autopsy (VA) plays a vital role in providing 
causes of death information in places where such information is not available, 
due to the limitations in reporting and processing vital statistics. Many Low and 
Middle-Income Countries (LMICs) including Tanzania are still struggling to 
yield quality and adequate data for Civil Registration and Vital Statistics 
(CRVS), thus the wide-scale implementation of VA continues to be 
indefensible. This study highlights challenges and recommendations for wide-
scale VA implementation to help LMICs yield quality and adequate mortality 
statistics for making timely and informed decisions on healthcare interventions. 
The study was conducted in Iringa Tanzania, during the Verbal Autopsy (VA) 
demonstration phase implemented by the Ministry of Health Tanzania. The 
study encompassed 41 key informants' semi-structured interviews in 5 
municipalities and analysis of 12 VA project documents across LMICs. In 
addition, observation took place between June 2021 and September 2022 to 
further gather insights from the field. Content analysis was used to identify and 
categorise the findings of the research into themes. The perceived challenges of 
key informants include; a weak death notification system, lengthy VA 
questionnaire, poor data quality and inconsistent responses, lack of clarity in 
the inclusion criteria, poor commitment to roles and responsibilities, poor 
coordination, poor financial mechanism and no or delayed feedback to VA 
implementers. Based on these findings, we recommend the following strategies 
for effective adaptation and use of VAs: (1) Reinforce or implement legislative 
procedures towards the legal requirement for death notification. (2) engage key 
stakeholders on the overall implementation of VAs. (3) build capacity for data 
collection, monitoring, processing and use of VA data. (4) improve the VA 
questionnaire for optimal use in data collection. (5) create sustainable financing 
mechanisms and institutionalization of VA implementation. (6) Integrating VA 
Implementation in CRVS. These strategies will enhance the overall process of 
collecting and disseminating VA data and results, ultimately leading to 
successful wide-scale implementation of VA.

Introduction

3. Problem 
Description

While extensive literature exists on VA in research contexts, emphasizing 
automation of cause of cause-of-death computation, there is a noticeable gap 
concerning its practical implementation and adoption in real-world settings. 
Despite VA's potential, many LMICs face challenges in integrating it 
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sustainably into routine CRVS, resulting in ongoing struggles to produce 
consistent, quality data on cause of death information.

4. Available 
knowledge

What is already known on this topic?

● VA can play a vital role in filling in the gap in vital statistics in Low-
Middle-Income Countries (LMICs).

● Many LMICs are still struggling to yield quality and adequate data for 
Civil Registration and Vital Statistics (CRVS) which affects the wide-
scale implementation of VA.

● There is extensive literature on VA in research settings, but limited 
studies have focused on practical implementation settings and context-
specific experiences on adopting VA into CRVS. 

What does this study add?

● Weak death notification systems, shortage of skilled personnel, poor 
coordination and lengthy VA questionnaires are among the key 
challenges that affect the wide-scale implementation of VA into CRVS.

● The sustainable implementation of VA into routine CRVS depends on 
proper governing structures and procedures, engagement of all key 
stakeholders, VA workforce's capacity and content of VA 
questionnaires. 

● Countries would need to design VA integration strategies and assess 
their impact on the overall CRVS to implement VA beyond research 
settings.
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5. Specific aims The main objective of the study is to shed light on existing VA practical 
implementation challenges and recommended strategies for the effective 
adoption of VA in LMICs.

Methods

6.Participant 
selection:

Key informants from the Verbal Autopsy (VA) demonstration phase 
implemented by the Ministry of Health Tanzania.

7. Setting: 5 municipalities in Iringa, Tanzania.

8. Data collection: Data was collected using semi-structured interviews with 41 key informants 
and an analysis of 12 VA project documents. Observations were also made 
between June 2021 and September 2022.

9. Analysis Content analysis was employed to identify and categorise research findings 
into themes.

10. Ethical
Considerations

Ethics Approval: Formal ethical approval was granted by the National 
Medical Research Institute (NIMR). All participants gave informed 
consent prior to taking part in the study.

Patient and Public Involvement: Patients and/or the public were not 
involved in the design, conduct, reporting, or dissemination plans of this 
research. Refer to the Methods section for further details.

Patient Consent for Publication: Not applicable.

Provenance and Peer Review: Not commissioned; externally peer-
reviewed.

Competing Interests: None.
Results

11. Results

Challenges included a weak death notification system, a lengthy VA 
questionnaire, poor data quality and inconsistent responses, lack of clarity 
in the inclusion criteria, and poor commitment to roles and responsibilities.

Recommendations encompassed legislative reinforcement, stakeholder 
engagement, capacity building, improvement of the VA questionnaire, 
creation of sustainable financing mechanisms and institutionalization of 
VA implementation, and Integration of VA Implementation in CRVS.

Anonymous quotes from a key informant have been added to emphasize 
identified themes.

Discussion

12. Summary
This study explored the prevailing challenges in the practical implementation 
of VA in the Iringa region in Tanzania and proposed strategies to enhance its 
effective adoption. The study fills an important gap in the literature regarding 
the effective implementation of VA beyond research settings. The study 
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showed that a weak death notification system, lengthy VA questionnaire, 
poor data quality and inconsistent responses, poor coordination, poor 
financial mechanism, and lack of feedback loop were the main perceived VA 
implementation challenges that hindered its operationalization in Tanzania. 
Some of the aforementioned challenges, such as  poor data quality, 
inconsistent responses  and poor financial mechanisms have been previously 
raised by Aborigo et al.[1] persist to this day beyond due to systemic 
inefficiencies. This study has unveiled poor coordination and the absence of 
a feedback loop as prevalent challenges in LMICs. These challenges were 
also observed during SAVVY implementation in Zambia, and Malawi. The 
absence of a feedback mechanism, as pointed out by the Key Informants (KI) 
in Iringa, results in a significant operational gap. Even after a year of 
performing VA interviews, no feedback was received, and they feel 
disconnected from the results of their work. Local government authorities 
also reported a lack of feedback on VA data collection and analysis, 
suggesting that stakeholders operate merely as data couriers. VA insights 
should be digested for consumption at the local levels. Otherwise, such a 
scenario can demotivate stakeholders, compromise data quality, and 
undermine VA implementation goals. 

The study proposed various strategies aimed at promoting the successful 
integration of VA in the region; (i) Legislative procedure for death 
notification: It was observed that the motive to notify death is often to secure 
certificates for inheritance. This incentive may not apply to deceased without 
dependents, and where local beliefs oppose reporting child deaths. (ii) The 
length of time required to conduct a VA interview using the WHO 2016 
questionnaire is over 45 minutes. A study by Serina et al. [2] suggested that 
sufficient accurate and consistent subsets of symptoms are required to enable 
VA models to assign the right CoD. The study by [3] reported that the length 
of a VA questionnaire was shortened by almost 50% without a significant 
drop in the performance of CoD computation. Shortening the VA 
questionnaire will improve the overall efficiency of VA implementation[4] 
(iii)  Integrating VA Implementation into CRVS is vital for a holistic view of 
mortality data. However, it is a complex task demanding intersectoral 
considerations. There is notable tension regarding the standardization of 
digital tools to ensure interoperability across systems [5, 6]. (iv) Engaging 
stakeholders with feedback is a cornerstone to VA data collection quality; 
however, consistent and timely feedback mechanisms often remain a 
challenge, leading to potential gaps in data integrity and stakeholder 
motivation.

The insights gained from these challenges and experiences have the potential 
to enhance VA implementation not only in Tanzania but also across LMICs.
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13. Limitations

The study focussed on the Iringa Region as a case study during the CRVS 
demonstration phase in Tanzania. Iringa Region is just one of the 31 
administrative regions in Tanzania. 

While the study findings could be limited to this specific region, lessons 
learnt can be applied to other similar regions in Tanzania and beyond. 

14. Conclusions

VA data can bridge the vital statistics gap in LMICs. This paper outlines VA 
implementation challenges and strategies for its integration into routine 
CRVS. Successful VA implementation requires planning, stakeholder 
involvement, and proper interviewer compensation

Other 
information

15. Funding This study was conducted as part of the PhD program and partially 
funded by the International Development Research Centre (IDRC) 
and the Swedish International Development Cooperation Agency 
(SIDA).
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ABSTRACT

Background Verbal Autopsy (VA) plays a vital role in providing cause-of-death information in 
places where such information is not available. Many Low-and Middle-Income Countries (LMICs) 
including Tanzania are still struggling to yield quality and adequate cause-of-death data for Civil 
Registration and Vital Statistics (CRVS). 

Objective To highlight challenges and recommendations for VA implementation to support 
LMICs yield quality and adequate mortality statistics for informed decisions on healthcare 
interventions.

Design Cross-sectional study.

Study Setting Iringa region in Tanzania.

Participants 41 people including 33 Community Health Workers (CHWs), 1 VA national 
coordinator, 5 national task force members, 1 VA regional coordinator and 1 member of the VA 
data management team.

Results The perceived challenges of key informants include a weak death notification system, 
lengthy VA questionnaire, poor data quality and inconsistent responses, lack of clarity in the 
inclusion criteria, poor commitment to roles and responsibilities, poor coordination, poor financial 
mechanism and no or delayed feedback to VA implementers. Based on these findings, we 
recommend the following strategies for effective adaptation and use of VAs: (1) Reinforce or 
implement legislative procedures towards the legal requirement for death notification. (2) Engage 
key stakeholders in the overall implementation of VAs. (3) Build capacity for data collection, 
monitoring, processing and use of VA data. (4) Improve the VA questionnaire and quality control 
mechanism for optimal use in data collection. (5) Create sustainable financing mechanisms and 
institutionalization of VA implementation. (6) Integrating VA Implementation in CRVS. 

Conclusion Effective VA implementation demands through planning, stakeholder engagement, 
upskilling of local experts and fair compensation for interviewers. Such coordinated endeavors 
will overcome systemic, technical, and behavioral challenges hindering VA’s successful 
implementation.

Strengths and limitations of this study
● The participation of both the National Mortality and CoD Task Force and CHWs offers 

insights into the execution and supervisory levels of the VA implementation strategies.
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● The inclusion of reviews from various low- and middle-income countries (LMICs) where 
VA has been implemented broadens the study's perspective.

● This study contributes to the limited literature on the VA implementation for practical 
implementation of VA data collection in resource-limited settings.

● The study focused on the Iringa Region as a case study during the CRVS demonstration 
phase in Tanzania. Iringa Region is just one of the 31 administrative regions in Tanzania.

● While the study findings could be limited to this specific region, lessons learnt can be 
applied to other similar regions in Tanzania and beyond. 

INTRODUCTION
Cause of Death (CoD) statistics reflect society’s conditions of morbidity and provide persistent 
patterns of health risks in communities. Though CoD indicators play vital roles in countries' 
healthcare interventions, globally, only one out of two deaths are certified with CoD [1]. The 
situation is worse in Low-Middle-Income Countries (LMICs), where the majority die without 
hospital care [2-5]. 

The struggle to generate reliable and adequate CoD statistics led to the development of the Verbal 
Autopsy (VA) method in the 1950s [1]. VA is an alternative method which can lead to the 
processing of CoD information using the series and duration of signs and symptoms leading to 
death [2]. Countries like Tanzania, Malawi, Ghana, Myanmar, Papua New Guinea, Bangladesh, 
and the Philippines have used these VA tools to generate reliable CoD statistics which demonstrate 
the value of VA adoption in LMICs [6, 7]. There is extensive literature on VA in research settings 
focusing on the automation of CoD computation [3, 8-12] and exploration of international 
standards and concepts on the use of VA in augmenting CRVS systems [6, 8], but limited studies 
have focused on practical implementation settings and context-specific experiences on the 
adoption of VA in CRVS. Many LMICs are still struggling to yield sustainable quality and 
adequate data for routine CRVS [13, 14], thus implementation of VA continues to be challenging 
[12]. 

VA history in Tanzania goes back over three decades [15, 16]. Figure 1 summarizes the different 
implementations. In 1992, as part of a new research collaboration with the Tanzanian Ministry of 
Health, the country started to collect VA documents through the Adult Morbidity and Mortality 
Project in three Demographic Surveillance Sites (DSS) [17]. From 2002 to 2007, more VAs were 
conducted with the Ifakara Health Institute (IHI) under Health and Demographic Surveillance 
Systems (HDSS) research settings [16, 18]. In 2009, through IHI the country received a five-year 
project under the code name Sample Vital Events Registration and Verbal Autopsy (SAVVY) to 
strengthen the capacity of the government to collect and use mortality surveillance data to assist 
in managing the national HIV/AIDS program by expanding community-based identification, 
reporting and processing death events to produce COD information [19, 20]. SAVVY used 

Page 4 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 D

ecem
b

er 2023. 
10.1136/b

m
jo

p
en

-2023-075399 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

4

statistical sampling techniques to produce nationally representative data on levels and causes of 
mortality from 23 councils in Tanzania. SAVVY implementation ended in 2014. At the beginning 
of the year 2017, the country embarked on another multi-phased approach funded by Bloomberg 
Philanthropies Data for Health Initiative to promote CRVS and use VA data to provide information 
on national mortality statistics [21]. The phases were (1) the pre-test phase in the ten wards in the 
Pwani Region, (2) the demonstration phase in the Iringa region and currently (3) the scale-up phase 
using a national sampling approach. 

A typical VA implementation in each of these phases is conducted in four steps: (i) Sensitization 
of the local community leaders to report death events; (ii) Recruitment and training of the VA 
interviewers to conduct mortality surveillance; (iii) Implementation of the VA interviews through 
a guided mobile application and data submission to an online server managed by the Ministry of 
Health (MoH) which has day-to-day Monitoring and Evaluation (M&E) aspects of the overall VA 
data collection processes; (iv) Analysis and feedback dissemination which plays a vital role in 
intervention design, informing decisions and creating policies. Such a series of tasks from different 
players and sectors have interlinked dependencies and are further exposed to performance and data 
quality constraints. Despite the investment, Tanzania reached 26% of all deaths registered in the 
country [22]. Thus, this study intends to shed light on existing VA practical implementation 
challenges and recommended strategies for the effective adoption of VA. The contribution of this 
study is twofold: First, inform researchers, local authorities, and related stakeholders in the 
healthcare system on the practical challenges of VA to improve its operationalization. Second, 
inform policymakers on the VA implementation strategies beyond surveillance systems or research 
environments to the routine application in CRVSs.

METHODS
This study adopted a cross-sectional research design from June 2021 to September 2022 through 
document review and key informants' semi-structured interviews in 5 municipalities of the Iringa 
region. Iringa is the demonstration region for the VA implementation in Tanzania. 

Patient and Public Involvement: Patients and/or the public were not involved in the design, 
conduct, reporting, or dissemination plans of this research. 

Data Collection 
Data collection involved key informant semi-structured interviews to unfold how the VA is 
practically implemented in the field.  Document analysis provided background information on the 
VA implementation and helped in formulating potential interview questions, validating the claims 
of interviews, and discerning themes in findings. 

(i) Documents Review
Prior to semi-structured interviews, a document review was conducted to enhance the credibility 
of the findings. Documents related to VA project implementation were extracted from open-access 
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journals and archives of the MoH. Thirty-seven documents related to VA implementation were 
identified and read thoroughly by researchers in pairs. Content analysis was adopted to scrutinize 
the appearance of themes. Themes that appeared in more than one document were recorded. 

(ii) Key Informant Semi-Structured Interviews
Face-to-face and virtual interviews with key informants took place immediately after the document 
analysis. Potential participants were identified using snowball sampling. The first group came from 
the National Mortality and CoD Task Force (N=7), which then recommended a VA regional 
supervisor (N=1) as the second group. The regional supervisor then recommended community 
health care workers (CHW) (N=11), one for each urban, peri-urban and rural ward, making a total 
of 33 wards represented.  

Early findings of the document review were discussed with the key informants to supplement more 
information and confirm the findings on the data and tools used for VA data collection. Data was 
gathered by administering a questionnaire with a set of open-ended questions. Questions were 
devised based on three categories: (a) VA adoption and implementation process (b) Challenges (c) 
Strategies. The CHWs were interviewed to understand how the VA data is being collected, the 
routine operation procedures of pre- and post-conducting VA, and the challenges faced in 
administering VA surveys. Interviews for the National CRVS task force focused on understanding 
how they derive diagnoses from VA questionnaires, monitoring the quality of VA implementation, 
and interviewers’ training; generally, the purpose was to get a high-level national overview of the 
implementation of VA into routine vital statistics. 

(iii) Observation
The researchers participated in administering the questionnaire and observed the challenges 
while administering the WHO’s VA questionnaire in the field.

Data analysis 
A thematic approach was employed to analyze the collected data and identify insights related to 
the implementation challenges and recommendations for the adoption of VA in CRVS. The 
thematic analysis provides a flexible mechanism for data interpretation by identifying themes [19, 
23]. Themes were developed through an iterative process between the outputs of document 
analysis and semi-structured interviews. Initially, each author critically analyzed and examined 
data to generate all potential themes. Brainstorming sessions were conducted by the authors to 
identify key themes. Key informants were consulted to gather the richest and most in-depth 
information regarding the first deduced list of themes. After further review and consolidation of 
comments from key informants, the final lists of the key themes on the implementation challenges 
and recommendations for the VA adoption in CRVS were produced. 

To formulate strategies, we employed two methods. The first method utilized individual 
brainstorming techniques proposed by Almutairi [24] in order to identify effective strategies for 
implementing VA. The second method involved validating the brainstormed strategies through 
consultation with the National Mortality and CoD Task Force and obtaining their contributions 
and recommendations on how to enhance VA implementation.
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RESULTS
In total, 41 participants were engaged, (33 CHWs, one VA national coordinator, five national task 
force members, one VA regional coordinator and one from the VA data management team). All 
of the selected CHWs participated in the stated VA implementation and had conducted at least five 
VA interviews. CHW with no VA interviews were excluded. CHW were grouped by location and 
residency representing three councils: Iringa Municipal, Kilolo District, and Iringa Rural District 
and further urban, peri-urban, and rural councils respectively. Twenty-one interviews were 
conducted in person. The remaining twenty interviews were done by telephone. Interviewees were 
free to respond and elaborate their answers in the language of their choice (English or Swahili).

A total of 12 documents were reviewed to complement the insights gained from the interviews. 
The documents included, (a) Vital Statistics Reports (b) CRVS Fellowship report: A national 
scale-up strategy for Tanzania (c) VA Questionnaires for Tanzania and WHO VA Data Collection 
tool of 2016 (d) Sample Vital Registration with VA (SAVVY) report [22] (e) WHO CRVS 
strategic implementation plan 2021-2025 (f) Published articles related to the VA implementation 
projects in Tanzania [16] and other LMICs including India [25], Ethiopia [26], Sierra Leone [27], 
Uganda [28], Zambia [23], and Brazil [5].

Two major themes emerged from the preliminary analysis, (i) implementation challenges and (ii) 
recommendations. These are summarized in Table 1 below, 

Table 1: Summary of VA Implementation Challenges and Recommendations
VA Implementation 
Step

Death Notification VA Interview Data Analysis Data Use and 
Dissemination

Challenges ● Weak Death 
Notification 

● Lengthy VA
● Poor data quality 

and inconsistent 
responses

● Poor Financing 
Mechanism

● Lack of clarity in the 
inclusion criteria

● Poor 
commitment to 
roles and 
responsibilities

● Poor 
Coordination

● No Feedback Loop

Recommendations ● Legislative 
Procedures for 
Death 
Notification

● Effective 
Stakeholder 
Engagement

● Optimal VA 
Questionnaire and 
Quality Control

● Sustainable 
Financing 
Mechanism

● Integrating VA 
Implementation 
in CRVS

● Engage Stakeholders 
with Feedback

● Effective Capacity 
Building on Data 
Collection, Analysis 
and Interpretation

VA implementation challenges 
From the semi-structured interviews, the implementation challenges as perceived by CHW and the 
national task force members included the following sub-themes, (i) weak death notification 
system, (ii) lengthy VA questionnaire, (iii) lack of clarity in the inclusion criteria for VA 
interviews, and (iv) no or delayed feedback to VA implementers. Conversely, the task force 
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members highlighted (v) poor VA data quality, (vi) poor commitment to roles and responsibilities, 
and (vii) poor financing mechanisms as main VA implementation challenges. Both CHW and task 
force members pointed out that the weak death notification system and lack of clarity in terms of 
interview inclusion criteria (community vs. facility deaths, residence vs. non-residence deaths) are 
among the VA implementation challenges. The document's review indicated that there is poor 
coordination in VA implementation in most LMICs. 

(i) Weak Death Notification System
This theme relates to the perspective on how deaths are being notified. For deaths that occur 
outside health facilities, the nearest relatives or caretakers of the deceased are required by law to 
notify the authorities. This process triggers death documentation to the Tanzania Registration 
Insolvency and Trusteeship Agency (RITA) at the local level and puts a provision for issuing death 
certificates. However, many key informants reported that the notification process does not take 
place in most rural areas. Most people who die are directly buried at home or on farms, contrary 
to designated burial areas which could have enforced the need for the notification process. If VA 
is conducted, they are often conducted weeks or months after the death has occurred and therefore 
responses to the VA interview may suffer recall bias and affect the overall quality of the VA 
document. 

 In most villages, the majority of the people die in their residences and are buried on farms or 
other rural dedicated properties/areas without formal notification to the responsible authorities. 
(CHW, Iringa Rural District)
 
(ii) Lengthy VA Questionnaire 
This theme relates to perspectives on the length of VA questionnaire instruments. The length of 
time required to conduct a VA interview is among the barriers to the widespread implementation 
of VA in CRVS. About 67% of the key informants were not happy with the length of the VA 
questionnaire or the time spent interviewing a single person. The VA implementation exercise in 
Iringa used the standard WHO 2016 VA questionnaire with 481 questions. MoH added 10 extra 
country-specific questions relating to health insurance coverage. This questionnaire was adapted 
and translated into Swahili to fit into the local context. An average of 45 minutes has been observed 
as required to administer one complete VA interview. 

The VA interview guide is too long, sometimes it takes 1 hour to finish one interview (CHW, Iringa 
Municipal)

(iii) Poor data quality and inconsistent responses 
This theme relates to the usage of VA data particularly in assigning the probable CoD. Despite 
built-in data quality control and question-by-question skip logic measures, some VA records were 
encountered with no or inconsistent responses. This includes, for example, missing age or 
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unknown age information, inconsistent signs and symptoms for a given sex or age group and poor 
completion of the narrative section. Our results indicate that the inappropriate selection of 
interviewees may have contributed to this behavior. This may happen when the family selects a 
respondent other than the designated one (a close relative who provided care to the deceased during 
the final days before death). CHWs noticed that some families selected a different person other 
than caretakers as they were expecting financial support from the interviewer or the government 
from the VA interview. Challenges were also observed when the caretaker was too old to recall 
important information which led to death. 

Some of the local traditions do not allow women to speak on behalf of the family (National Task 
Force member). 

 These inefficiencies observed at a lower level compromise the quality of VA data.

(iv) Lack of clarity in the inclusion criteria
This theme relates to perspectives on who is supposed to be included in the VA interviews. It was 
not clear who should be included in the VA interviews. Either the residents of their locality or 
anyone buried in the locality. Furthermore, people who died at health facilities versus community. 
Notably, health facilities also report mortality statistics through routine health facility reporting 
channels. Reporting health facility deaths in the VA module could result in double counting in 
reports. In addition, different VA interviews provided contradicting information about the duration 
a person must reside in a specific location before their death to be considered a resident. The 
responses ranged from three months to six months. 

Normally, we interview deaths that have occurred within the last one month. We allow the family 
to mourn for two weeks before we can engage for an interview. However, when we started this 
program, we were interviewing deaths that had occurred up to two months back (CHW, Iringa 
Municipal)

(v) Poor commitment to roles and responsibilities
This theme relates to perspectives on the commitment of accountable personnel in VA 
implementation. Specific concerns regarding volunteering versus specific job accountability in VA 
implementation were raised by key informants. Most positions, particularly VA interviewers 
(CHWs and Agricultural Officers, (AO)), Ward Executive Officers (WEO) and other coordination 
positions, are often perceived as secondary commitments. In this perspective, several tasks are 
easily left behind or accumulated over time and result in attrition, where most of these positions 
pick other responsibilities and VA work remains undone.

This is an additional task that does not have any incentive, I have primary responsibilities which 
often require my immediate attention (WEO, Iringa Rural District)
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(vi) Poor Coordination
This theme relates to perspectives on the coordination of VA implementation. Documents review 
revealed different uncoordinated initiatives by the different stakeholders in the country including 
vertical programs, government entities (the Ministry of Health, National Statistics Office, and the 
Registration Office) and local governments. The disconnection between death events, notification, 
registration, certification and ascertaining the cause of death. SAVVY implementation in 
Tanzania, Zambia, and Malawi unanimously reported challenges stemming from poor 
coordination among public institutions. For instance, attempts to integrate VA data into routine 
CRVS were often unsuccessful due to a lack of interoperability among different national systems. 

(vii) Poor Financing Mechanism 
This theme relates to perspectives on finances in VA implementation. Some key informants, 
mainly national task force members, expressed that poor financing mechanisms affect the 
efficiency of the VA interviews. During the VA implementation pre-testing and demonstration 
phase, Tanzania commissioned pay for performance modality to incentivize and compensate for 
time effort. The approach was successful as more VAs were reached. However, the financial 
component relied on donor funds and, hence, was not sustainable. Furthermore, this modality 
motivated quantity but not quality. Interviewers were paid flat rates without considering transport 
costs and geographical coverage. When this modality was changed to a flat compensation within 
a defined period, other issues of quality and coordination arose. VA implementation in the Iringa 
suffers from low production of VA data as interviewers have not been receiving their tokens 
consistently. They tend to ignore reporting some of the deaths or visit the families of descendants 
until they have official duties in the area. This resulted in over 50% underreporting in most areas. 
Furthermore, limited resources for digital implementation such as poor internet connectivity and 
limited electricity to power digital devices also have been a barrier to VA implementation in 
LMICs [29].

(viii) No or delayed feedback to VA implementers
This theme relates to perspectives on the dissemination of feedback to VA implementers. Key 
informants noted that the VA implementation lacked a feedback mechanism. Despite conducting 
event notifications for over a year, none had received feedback on their contribution. The key 
informants and leaders of the local government authorities reported not having received any 
feedback on the number of VAs collected and analysis performed on the data. This means they are 
hosting the VA exercise as couriers and thus unmotivated. Similar to many programs at national 
levels or with global interest, little attention and resources are often put into disseminating results 
to local or to the ground where the data originate. Much of the focus and resources are narrowed 
and directed to influencing policies at the ministry or government level. It appears much easier 
logistically and financially to have one dissemination at the ministry level versus multiple 
dissemination at regions, councils, or ward levels. In addition, the language starts to differ as you 
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move down to different levels, and therefore this requires a different packaging or communication 
strategy.

We have been conducting VA interviews for years, but we have received no feedback or insights 
regarding the results of the analysis (CHW, Iringa MC)

Strategies for effective adoption of VA
Recommendations were extrapolated from the analysis of the key informants’ feedback and 
insights obtained from reviewing documents. These recommendations were articulated from the 
authors’ perspectives forming six themes under the category of strategies for effective VA 
adoption: (i) Legislative Procedures for Death Notification (ii) Stakeholder Engagement (iii) 
Effective Capacity Building (iv) Optimal VA questionnaire instruments and quality control 
mechanism (v) Sustainable financing mechanism and (vi) Integrating VA Implementation in 
CRVS.

(i) Legislative Procedures for Death Notification
The sustainable implementation of VA into routine CRVS requires proper governing structures 
and procedures. Without legislation, the VA will only be utilized as an ad hoc means. Countries 
should establish and supervise legislative procedures that bind the family members to report deaths 
to the relevant authorities. A CRVS legal framework should be established at the national level to 
bind coordination among responsible authorities. In Tanzania, the national VA program is hosted 
by the MoH and has members from the National Bureau of Statistics (NBS), RITA, the President's 
Office of Regional Administration, Local Government (PoRALG), and other stakeholders. 
However, there is no linkage between the implementation and data collection systems. To improve 
data efficiency and reduce data quality gaps, it is recommended that MoH and RITA should link 
their data systems and processes. 

(ii) Stakeholder Engagement
Stakeholder engagement is a cornerstone of quality VA data collection. It is observed that some 
families did not provide enough cooperation which eventually affected the quality of VA data. 
Most of the ongoing community engagements are limited to creating awareness, little attention is 
being paid to the feedback which has significant potential to create community ownership of the 
VA exercise. There is a need to conduct a thorough investigation using tailored approaches to 
engage communities with the intention of increasing awareness and acceptance of the unfamiliar 
nature of VA in the community. 
(iii) Effective Capacity Building
       A. Collection of Quality VA Data
Informants emphasized the strengthening of the VA workforce's capacity for yielding high-quality 
data for routine CRVS. Staff turnover witnessed during Tanzania's VA pre-testing and 
demonstration phase necessitated ongoing training opportunities. Therefore, the MoH developed 
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a sustainable training program by integrating the VA module into the VA interviewer training 
syllabi. Training is provided to council-level supervisors (one per council), regional supervisors, 
and one dedicated national supervisor. Informants recommended refresher programs to deliver 
ongoing support and feedback to VA interviewers.

       B. Analysis and Interpretation of VA Data 
Data needs to be translated to action immediately among policymakers, local government 
authorities, and communities for timely interventions. Hospital and community death need to be 
integrated and local governments should be able to translate the data into actions so that they are 
not left behind as couriers of data rather than development partners. The CHWs should be able to 
promptly access the VA results and incorporate insights into their healthcare interventions. VA 
data is analyzed and interpreted at the MoH. 

(iv) Optimal VA Questionnaire and Quality Control Mechanism
The key informants identified that the lengthy questionnaire is among the limitations of the current 
VA implementation. The questions should be reduced by removing questions that appeared 
repeated but asked differently. In addition, introduce a dynamic flow of questions to guide the VA 
interview administration. The MoH has emphasized the use of standard operating procedures 
(SOPs) and put emphasis on refresher training to continually support VA implementation at the 
ground level. Ultimately, this will contribute to reducing the duration of the VA interview and 
improve the overall VA implementation experience. 

(v) Sustainable Financing Mechanism
VA interviews are usually conducted by the CHWs who have other core responsibilities. The 
additional scope to conduct VA interviews needs to be financed. A healthy and sustainable 
approach would be to include the cost of VA interviews in local government financial plans. The 
key informants also recommend the use of incentives such as support for children’s welfare, to 
attract communities to cooperate in VA interviews. 

(vi) Integrating VA Implementation in CRVS
Countries would need to design VA integration strategies and assess their impact on the overall 
CRVS to implement VA beyond research settings. Integration strategies should adopt an 
intersectoral approach, ensuring interoperability is at the forefront of considerations. There is 
considerable evidence that a few countries like Brazil [5], Uganda [23], Zambia [24], and South 
Africa [30] managed to integrate and use VA data into routine health systems. 

DISCUSSION
This study explored the prevailing challenges in the practical implementation of VA in the Iringa 
region in Tanzania and proposed strategies to enhance its effective adoption. The study fills an 
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important gap in the literature regarding the effective implementation of VA beyond research 
settings. By exploring the novel challenges faced during the VA implementation in Iringa, this 
study offers valuable recommendations for effective VA implementation. The insights gained from 
these challenges and experiences have the potential to enhance VA implementation not only in 
Tanzania but also across LMICs. However, more studies in different areas should be conducted to 
provide a comprehensive view of diverse challenges that exist across LMICs since the study 
focused only on one region in Tanzania as a case study during the CRVS demonstration phase.  
Also, due to the limited peer-reviewed publications on the implementation of VA in real-world 
settings, we have incorporated grey literature into our document review to enhance its breadth. 
However, this grey literature may exhibit varying levels of consistency and be accessible online 
only temporarily.

The study discovered that despite the extensive experience of VA implementation in Tanzania 
which dates back to the 1990s [15, 16], there are still noticeable gaps, which present opportunities 
for enhancing current implementation methods. The study showed that a weak death notification 
system, lengthy VA questionnaire, poor data quality and inconsistent responses, poor coordination, 
poor financial mechanism, and lack of feedback loop were the main perceived VA implementation 
challenges that hindered its operationalization in Tanzania. Some of the aforementioned 
challenges, such as poor data quality, inconsistent responses and poor financial mechanisms have 
been previously raised by Aborigo et al. [31] and persist to this day beyond due to systemic 
inefficiencies.

Further, while different factors shape VA implementation, this study has unveiled poor 
coordination and the absence of a feedback loop as prevalent challenges in LMICs. These 
challenges were also observed during SAVVY implementation in Zambia, and Malawi. The 
absence of a feedback mechanism, as pointed out by the Key Informants (KI) in Iringa, results in 
a significant operational gap. Even after a year of performing VA interviews, no feedback was 
received, and they feel disconnected from the results of their work. Local government authorities 
also reported a lack of feedback on VA data collection and analysis, suggesting that stakeholders 
operate merely as data couriers. VA insights should be digested for consumption at the local levels. 
Otherwise, such a scenario can demotivate stakeholders, compromise data quality, and undermine 
VA implementation goals. 
 
The study proposed various strategies encompassing four key aspects of the VA implementation 
process (as summarized in Table 1) aimed at promoting the successful integration of VA in the 
region; (i) Legislative procedure for death notification: It was observed that the motive to notify 
death is often to secure certificates for inheritance. This incentive may not apply to deceased 
without dependents, and where local beliefs oppose reporting child deaths. (ii) The length of time 
required to conduct a VA interview using the WHO 2016 questionnaire is over 45 minutes. A 
study by Serina et al. [32] suggested that sufficient accurate and consistent subsets of symptoms 
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are required to enable VA models to assign the right CoD. The study by Serina et al. [13] reported 
that the length of a VA questionnaire was shortened by almost 50% without a significant drop in 
the performance of CoD computation. Shortening the VA questionnaire will improve the overall 
efficiency of VA implementation [14] (iii) Integrating VA Implementation into CRVS is vital for 
a holistic view of mortality data. However, it is a complex task demanding intersectoral 
considerations. There is notable tension regarding the standardization of digital tools to ensure 
interoperability across systems [33, 1]. (iv) Engaging stakeholders with feedback is a cornerstone 
to VA data collection quality; however, consistent, and timely feedback mechanisms often remain 
a challenge, leading to potential gaps in data integrity and stakeholder motivation. 

CONCLUSION
VA data has significant potential to fill the vital statistics gap in LMICs. This paper discusses 
challenges in the practical implementation of VA and provides strategies for successfully 
integrating VA into routine CRVS. Effective VA implementation demands through planning, 
stakeholder engagement, upskilling of local experts and fair compensation for interviewers. Such 
coordinated endeavors will overcome systemic, technical, and behavioral challenges hindering 
VA’s successful implementation.
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Figure 1 - VA Implementation Phases in Tanzania 

Page 17 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 D

ecem
b

er 2023. 
10.1136/b

m
jo

p
en

-2023-075399 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://doi.org/10.1186/s12913-021-06427-y
https://doi.org/10.1186/s12913-021-06427-y
https://doi.org/10.1093/ije/dyu223
https://doi.org/10.1186/s12913-021-06189-7
http://bmjopen.bmj.com/


For peer review only

17

Page 18 of 24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 8, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
12 D

ecem
b

er 2023. 
10.1136/b

m
jo

p
en

-2023-075399 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

Lorem 1

Adult Morbidity and 
Mortality Project 
(AMMP). This was a 
research implementation 
which aimed to establish 
cause-specific death 
rates among adults and 
link community-based 
mortality surveillance to 
evidence based health 
planning. AMMP was 
implemented in selected 
areas in Dar-es-Salaam, 
Hai and Morogoro Rural 
(and later Igunga & 
Kigoma Urban).

Lorem 2

Various Health & 
Demographic 
Surveillance Sites (DSS 
or HDSS) 
implementations. This  
includes Dar-es-Salaam, 
Ifakara, Magu and Rufiji 
DSS. DSS gathers 
longitudinal health and 
demographic data for a 
dynamic cohort of the 
total population in a 
specified geographic 
area. DSS offers an 
opportunity for nesting 
VA implementation. 
Some DSS date back to 
late 1980’s. 

Lorem 3

SAmple Vital events 
registration with Verbal 
autopsY (SAVVY) under 
the Ifakara Health 
Institute. SAVVY was 
implemented in 23 
national samples. SAVVY 
aimed at strengthening 
the capacity of the 
government of Tanzania 
to collect and use 
mortality data and assist 
in managing the national 
HIV/AIDS programs.

Lorem 4

Multi-phased approach 
funded by Bloomberg 
Philanthropies Data for 
Health Initiative under the 
Ministry of Health aimed 
at strengthening national 
routine CRVS system. 
The phases are  1. 
Pre-test phase in ten 
Wards in Pwani Region, 
2. Demonstration phase 
in the Iringa Region, and 
3. Scale up phase using 
the national sampling 
approach. 

     1992 - 2002    2002 - 2007    2009 - 2014     2015 - CurrentYears

Phases
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Research Reporting Guideline Checklist
Item Name Item Description

Title and Abstract

1. Title
Exploring Challenges and Recommendations for VA Implementation in Low-
and Middle-Income Countries: A Cross-Sectional Study of Iringa Region - 
Tanzania

2. Abstract

The adoption and use of Verbal Autopsy (VA) plays a vital role in providing 
causes of death information in places where such information is not available, 
due to the limitations in reporting and processing vital statistics. Many Low and 
Middle-Income Countries (LMICs) including Tanzania are still struggling to 
yield quality and adequate data for Civil Registration and Vital Statistics 
(CRVS), thus the wide-scale implementation of VA continues to be 
indefensible. This study highlights challenges and recommendations for wide-
scale VA implementation to help LMICs yield quality and adequate mortality 
statistics for making timely and informed decisions on healthcare interventions. 
The study was conducted in Iringa Tanzania, during the Verbal Autopsy (VA) 
demonstration phase implemented by the Ministry of Health Tanzania. The 
study encompassed 41 key informants' semi-structured interviews in 5 
municipalities and analysis of 12 VA project documents across LMICs. In 
addition, observation took place between June 2021 and September 2022 to 
further gather insights from the field. Content analysis was used to identify and 
categorise the findings of the research into themes. The perceived challenges of 
key informants include; a weak death notification system, lengthy VA 
questionnaire, poor data quality and inconsistent responses, lack of clarity in 
the inclusion criteria, poor commitment to roles and responsibilities, poor 
coordination, poor financial mechanism and no or delayed feedback to VA 
implementers. Based on these findings, we recommend the following strategies 
for effective adaptation and use of VAs: (1) Reinforce or implement legislative 
procedures towards the legal requirement for death notification. (2) engage key 
stakeholders on the overall implementation of VAs. (3) build capacity for data 
collection, monitoring, processing and use of VA data. (4) improve the VA 
questionnaire for optimal use in data collection. (5) create sustainable financing 
mechanisms and institutionalization of VA implementation. (6) Integrating VA 
Implementation in CRVS. These strategies will enhance the overall process of 
collecting and disseminating VA data and results, ultimately leading to 
successful wide-scale implementation of VA.

Introduction

3. Problem 
Description

While extensive literature exists on VA in research contexts, emphasizing 
automation of cause of cause-of-death computation, there is a noticeable gap 
concerning its practical implementation and adoption in real-world settings. 
Despite VA's potential, many LMICs face challenges in integrating it 
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sustainably into routine CRVS, resulting in ongoing struggles to produce 
consistent, quality data on cause of death information.

4. Available 
knowledge

What is already known on this topic?

● VA can play a vital role in filling in the gap in vital statistics in Low-
Middle-Income Countries (LMICs).

● Many LMICs are still struggling to yield quality and adequate data for 
Civil Registration and Vital Statistics (CRVS) which affects the wide-
scale implementation of VA.

● There is extensive literature on VA in research settings, but limited 
studies have focused on practical implementation settings and context-
specific experiences on adopting VA into CRVS. 

What does this study add?

● Weak death notification systems, shortage of skilled personnel, poor 
coordination and lengthy VA questionnaires are among the key 
challenges that affect the wide-scale implementation of VA into CRVS.

● The sustainable implementation of VA into routine CRVS depends on 
proper governing structures and procedures, engagement of all key 
stakeholders, VA workforce's capacity and content of VA 
questionnaires. 

● Countries would need to design VA integration strategies and assess 
their impact on the overall CRVS to implement VA beyond research 
settings.
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5. Specific aims The main objective of the study is to shed light on existing VA practical 
implementation challenges and recommended strategies for the effective 
adoption of VA in LMICs.

Methods

6.Participant 
selection:

Key informants from the Verbal Autopsy (VA) demonstration phase 
implemented by the Ministry of Health Tanzania.

7. Setting: 5 municipalities in Iringa, Tanzania.

8. Data collection: Data was collected using semi-structured interviews with 41 key informants 
and an analysis of 12 VA project documents. Observations were also made 
between June 2021 and September 2022.

9. Analysis Content analysis was employed to identify and categorise research findings 
into themes.

10. Ethical
Considerations

Ethics Approval: Formal ethical approval was granted by the National 
Medical Research Institute (NIMR). All participants gave informed 
consent prior to taking part in the study.

Patient and Public Involvement: Patients and/or the public were not 
involved in the design, conduct, reporting, or dissemination plans of this 
research. Refer to the Methods section for further details.

Patient Consent for Publication: Not applicable.

Provenance and Peer Review: Not commissioned; externally peer-
reviewed.

Competing Interests: None.
Results

11. Results

Challenges included a weak death notification system, a lengthy VA 
questionnaire, poor data quality and inconsistent responses, lack of clarity 
in the inclusion criteria, and poor commitment to roles and responsibilities.

Recommendations encompassed legislative reinforcement, stakeholder 
engagement, capacity building, improvement of the VA questionnaire, 
creation of sustainable financing mechanisms and institutionalization of 
VA implementation, and Integration of VA Implementation in CRVS.

Anonymous quotes from a key informant have been added to emphasize 
identified themes.

Discussion

12. Summary
This study explored the prevailing challenges in the practical implementation 
of VA in the Iringa region in Tanzania and proposed strategies to enhance its 
effective adoption. The study fills an important gap in the literature regarding 
the effective implementation of VA beyond research settings. The study 
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showed that a weak death notification system, lengthy VA questionnaire, 
poor data quality and inconsistent responses, poor coordination, poor 
financial mechanism, and lack of feedback loop were the main perceived VA 
implementation challenges that hindered its operationalization in Tanzania. 
Some of the aforementioned challenges, such as  poor data quality, 
inconsistent responses  and poor financial mechanisms have been previously 
raised by Aborigo et al.[1] persist to this day beyond due to systemic 
inefficiencies. This study has unveiled poor coordination and the absence of 
a feedback loop as prevalent challenges in LMICs. These challenges were 
also observed during SAVVY implementation in Zambia, and Malawi. The 
absence of a feedback mechanism, as pointed out by the Key Informants (KI) 
in Iringa, results in a significant operational gap. Even after a year of 
performing VA interviews, no feedback was received, and they feel 
disconnected from the results of their work. Local government authorities 
also reported a lack of feedback on VA data collection and analysis, 
suggesting that stakeholders operate merely as data couriers. VA insights 
should be digested for consumption at the local levels. Otherwise, such a 
scenario can demotivate stakeholders, compromise data quality, and 
undermine VA implementation goals. 

The study proposed various strategies aimed at promoting the successful 
integration of VA in the region; (i) Legislative procedure for death 
notification: It was observed that the motive to notify death is often to secure 
certificates for inheritance. This incentive may not apply to deceased without 
dependents, and where local beliefs oppose reporting child deaths. (ii) The 
length of time required to conduct a VA interview using the WHO 2016 
questionnaire is over 45 minutes. A study by Serina et al. [2] suggested that 
sufficient accurate and consistent subsets of symptoms are required to enable 
VA models to assign the right CoD. The study by [3] reported that the length 
of a VA questionnaire was shortened by almost 50% without a significant 
drop in the performance of CoD computation. Shortening the VA 
questionnaire will improve the overall efficiency of VA implementation[4] 
(iii)  Integrating VA Implementation into CRVS is vital for a holistic view of 
mortality data. However, it is a complex task demanding intersectoral 
considerations. There is notable tension regarding the standardization of 
digital tools to ensure interoperability across systems [5, 6]. (iv) Engaging 
stakeholders with feedback is a cornerstone to VA data collection quality; 
however, consistent and timely feedback mechanisms often remain a 
challenge, leading to potential gaps in data integrity and stakeholder 
motivation.

The insights gained from these challenges and experiences have the potential 
to enhance VA implementation not only in Tanzania but also across LMICs.
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13. Limitations

The study focussed on the Iringa Region as a case study during the CRVS 
demonstration phase in Tanzania. Iringa Region is just one of the 31 
administrative regions in Tanzania. 

While the study findings could be limited to this specific region, lessons 
learnt can be applied to other similar regions in Tanzania and beyond. 

14. Conclusions

VA data can bridge the vital statistics gap in LMICs. This paper outlines VA 
implementation challenges and strategies for its integration into routine 
CRVS. Successful VA implementation requires planning, stakeholder 
involvement, and proper interviewer compensation

Other 
information

15. Funding This study was conducted as part of the PhD program and partially 
funded by the International Development Research Centre (IDRC) 
and the Swedish International Development Cooperation Agency 
(SIDA).
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