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Abstract 

The lack of reliable and relevant sociodemographic and health data in most low-income 

countries significantly undermines their ability to guide public health programs, monitor 

population dynamics and disease patterns, and measure key health indicators. 

Angola is one of the sub-Saharan African countries where systematic information 

recording is still weak and, thus, official records on births, deaths, causes of death, and 

social determinants of health are incomplete. These data are essential for measuring a 

variety of dimensions concerning the health of a population, namely mortality, morbidity, 

health status, risk factors, and health services coverage. 

To fill this gap, the Health Research Centre of Angola (CISA), created in 2007 within the 

framework of the Portuguese Cooperation with Angola, and located in Caxito (Dande 

Municipality, Bengo Province, Angola), implemented data collection platforms for 

population-based research, including a Health and Demographic Surveillance System 

(HDSS) and a Verbal Autopsy System (VAS).  

The Dande HDSS was implemented in 2009 with the primary objective of collecting 

accurate longitudinal data on population structure, dynamics, and location. It aims to 

provide reliable and up-to-date denominators for calculating vital rates and analyses 

requiring at-risk populations and serve as a sampling frame for epidemiological or other 

health-related studies. 

The VAS, implemented in 2010, was developed as part of the population monitoring 

system to allow longitudinal assessment of mortality trends and investigation of its 

associated factors.  

This thesis aims to explore data collected by the Dande HDSS and the VAS and evaluate 

their utility for capturing population dynamics, health-related indicators, supporting 

different health research projects, and contributing with evidence for health planning 

purposes. 

We analysed the longitudinal data gathered within the two data collection systems 

following a public health perspective to accomplish this purpose. We performed four 

studies focusing on the surveilled population's life course milestones, namely birth and 

death events and social paths marked by their living conditions and social determinants 

of health. We started by describing the design, methods, and characteristics of the HDSS 

implemented in Dande, Angola, and identify the most important findings generated by 

this structure (Paper I). From the data extracted from the VAS, we explored the leading 

causes of death (CoD) of individuals living in the demographic surveillance area (DSA). 
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Then we studied the associations between demographic or socioeconomic factors and 

broad mortality groups of the Global Burden of Disease (Paper II). Given that maternal 

health in Angola is a major public health concern, we focused on this subject. We 

performed a study aiming to identify demographic and social factors influencing the 

utilisation of antenatal care and delivery in health facilities and their impact on birth 

outcomes among women in the Dande HDSS area (Paper III). In the last study presented 

in this thesis, we sought to understand how subjective socioeconomic status (SSS) 

associates with health reported needs and health-seeking behaviours of the population 

in the Dande HDSS area. To perform this research, we tested the application of the 

MacArthur Scale as a tool to measure SSS and complemented it with objective 

socioeconomic data of the households collected within the HDSS (Paper IV). 

 

In the following paragraphs, we present a brief description of each performed study's 

objectives, methods, and results. 

 

Study I 

We aimed to describe the HDSS profile, including the reasons for its implementation, 

participants, data collection methods, main categories of data collected, and the most 

critical findings generated by this structure.  

Demographic indicators were computed annually and based on longitudinal data 

collected by the demographic surveillance for five years (between 2010 and 2014).  

The Initial Census, performed between August 2009 and March 2010, established the 

baseline population of 59,635 residents. By the end of 2010, the number of individuals 

registered in the DSA has increased to 63,081. After that, an overall decreasing tendency 

was observed, except for 2013. The population under surveillance was typical of a 

developing country, with high fertility (total fertility rate of 4.8 in 2010) and high mortality 

(crude death rate of 40.4). Individuals were mostly young (on average, 43.0 % were 

children under 15 years), and there was a low proportion of older persons (3.6% with 65 

or more years). The sex ratio and age structure of the Dande HDSS population were 

identical to those of the national population. The neonatal, infant and under-five mortality 

rates were 7.1‰, 52.5‰ and 92.1‰, respectively, versus 23‰, 50‰ and 91‰ in the 

country, in the homologous period. A probable under-reporting of neonatal deaths 

occurred in the HDSS update rounds. 
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Study II 

We assessed the leading causes of the deaths that occurred in the DSA from 2009 to 

2012, using Verbal Autopsies (VA) performed after death identification during routine 

HDSS visits. Associations between demographic and socioeconomic factors and broad 

mortality groups were explored. Group I included deaths attributed to Communicable 

diseases, maternal, perinatal, and nutritional conditions (CD); Group II consisted of Non-

communicable diseases (NCD); Group III comprised Injuries (INJ). Unknown and 

unspecified causes of mortality were classified as Indeterminate (IND). 

Associations between broad groups of CoD and sex, age, education, socioeconomic 

position (SEP), place of residence and place of death were explored using chi-square 

tests and fitting logistic regression models. From a total of 1,488 deaths registered, 1,009 

(68%) verbal autopsies were performed. Of the VA, 798 (79%) were assigned a CoD 

based on the 10th revision of the International Classification of Diseases (ICD).  

Mortality was led by CD (61.0%), followed by NCD (11.6%) and INJ (9.1%). A cause of 

death was not determined (IND) for 18.3% of deaths with VA and assigned CoD. 

Intestinal infectious diseases, malnutrition and acute respiratory infections were the main 

contributors to under-five mortality (44.2%). The most common CoD for children under 

15 years old was malaria. Tuberculosis, traffic accidents and malaria were the leading 

CoD among adults aged 15-49 (13.5%, 10.5% and 8.0%, respectively). For those aged 

50 or more, diseases of the circulatory system (23.2%) stood out, followed by 

tuberculosis (8.2%) and malaria (7.7%). People with no formal education were more 

likely to die of CD causes (adjusted odds ratio, aOR = 1.68, 95% confidence interval, CI 

= 1.04-2.72) than those with five or more years of school. On the contrary, they were 

less likely to die of INJ (aOR = 0.46, 95% CI = 0.21-0.98) independently of age, sex, 

residence, and place of death. Individuals in the medium SEP index quintile were more 

likely to die from INJ (aOR = 2.31, 95% CI = 1.00-5.30) than those in the SEP index's 

highest quintile, with no other statistically significant association found for the remaining 

SEP groups.  

 

Study III 

We aimed to identify sociodemographic factors influencing the utilisation of antenatal 

care (ANC) and delivery services and their impact on women's birth outcomes in the 

Dande HDSS. 
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This study was based on community–based longitudinal data collected by the Dande 

HDSS between 2009 and 2015. Data on pregnancy outcomes (10,289 outcomes of 

8,066 women) were collected for all reported pregnancies, including sociodemographic 

information, maternal health services utilisation and women’s reproductive history. 

Logistic regression was used to investigate the determinants of birth outcomes, ANC 

attendance and institutionalised delivery.  

Of the 10,289 pregnancy outcomes, 98.5% resulted in live births, 96.8% attended ANC, 

and 82.5% had four or more ANC visits. Nevertheless, 50.7% of the women delivered 

outside a health facility. ANC was a determinant of birth outcomes (stillbirth: unadjusted 

OR = 0.34, 95% CI = 0.16–0.70; abortion: OR = 0.07, 95% CI = 0.04–0.12). Older 

women, with low education, living farthest from a health facility and in rural areas, were 

less likely to use maternal health care. Having had previous pregnancies, namely 

resulting in live births, also decreased the likelihood of pregnant women's health care 

utilisation. 

 

Study IV 

We explored the distribution of a subjective social status measure (using the MacArthur 

social ladder) according to sociodemographic characteristics and objective 

socioeconomic status (OSS) indicators and their influence on the population's health 

reported needs and appropriate health-seeking behaviour in this low-income setting. 

This research results from a cross-sectional study performed during 2015 in Dande, 

including 12,246 households. A standardised questionnaire was used to assess OSS 

indicators (such as household income, education, personal assets ownership), SSS, 

health reported needs, and the surveyed population's health-seeking behaviour.  

Chi-square, ANOVA tests, and Receiver Operating Characteristics (ROC) Curves 

analysis were computed for testing relationships between SSS ladder quartiles, 

sociodemographic, and household characteristics. Binomial logistic regression was used 

to investigate the influence of SSS in reported health care needs and appropriate health-

seeking behaviour, adjusting to OSS.  

The odds of reporting health care needs were higher for residents who place themselves 

in the 2nd quartile of the social ladder (aOR = 1.36, 95% CI = 1.18-1.56), compared whit 

those at the bottom of the scale. A higher income (>30.000 Angolan Kwanzas) also 

increased the odds of health care need report (aOR=1.56, 95% CI = 1.34-1.81). On the 

contrary, having more years of schooling and more residents with a fixed salary per 

household decreased the likelihood of reporting health needs. The subjective scale 
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showed to be a factor affecting the respondent’s choice of health care provider, given 

that respondents at the top were more than twice likely to seek help from formal health 

services than those at the bottom of the ladder (aOR= 2.23, 95% CI = 1.52-3.26). The 

associative filiation and bed net ownership increased the odds of appropriate health-

seeking behaviour. In contrast, greater distances to health facilities decreased the 

likelihood of choosing a formal health care provider (aOR= 0.37, 95% CI = 0.18-0.73). 

The SSS in the Dande HDSS population follows a socioeconomic position gradient 

distribution obtained with more objective indicators. The SSS measures influence health 

needs reporting and appropriate health-seeking behaviour above and beyond OSS. 

 

The main conclusions of this thesis can be summarised as follows: 

- The Dande HDSS provides support for health research, serving as a sampling frame 

for various epidemiological studies, allowing the longitudinal follow-up of the population 

and the assessment of specific interventions in health. It covers a large area, including 

rural and urban regions and communities with different accessibilities, lifestyle, and 

socioeconomic conditions, which has a unique value for implementing research projects 

designed with attention to public health needs. However, the production of 

sociodemographic indicators results from the number of registered events, which in turn 

depends on the number of HDSS update rounds (UR) carried out per year. The decrease 

in update visits per year might affect the accuracy of the data.  

- The sex ratio and age structure of the population and the main sociodemographic 

indicators (life expectancy at birth, crude birth and death rates, total fertility rates, and 

specific age mortality rates) are in line with the data for the Angolan population and other 

developing countries.  

- Verbal autopsies proved useful to identify the main CoD at a population level in a setting 

where vital statistics are scarce and death registration systems have limitations, with no 

mortality data for those dying outside the formal health system. This point is particularly 

relevant given that near half (48.5%) of the Dande HDSS population's deaths occurred 

outside a health facility.  

- Infectious diseases were the leading CoD in the region of Dande. The increasing deaths 

caused by NCD and INJ, the so-called 'triple burden' faced by most developing countries 

in Africa, suggest an early stage of the epidemiological transition in the leading causes 

of death. Efforts tackling NCD and INJ cannot be neglected and should initiate to prevent 

escalation of its burden. 
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- Improvements in maternal and infant health require the provision of accessible 

reproductive health care and skilled attendance at delivering. ANC and health facilities 

delivery were positively associated with birth outcomes, reducing the odds of abortion or 

stillbirth. The encountered social determinants for utilising ANC and place of delivery 

have been previously recognised as dimensions to equity in health services utilisation. 

They were consistent with results reported in other developing countries. These findings 

support the need for joint health and social policies specifically conceived to address 

existing maternal health care barriers. A decentralised reality-driven approach, a 

systematic quality assessment of the services and efficient resource allocation are 

needed to make health services more socially accountable and develop solutions to 

improve maternal and child health services. 

- SSS may be an important indicator for the study of health inequalities considering the 

addition it provides to socioeconomic status (SES) assessment. It may be particularly 

relevant in Angola, where society experienced rapid socioeconomic and structural 

changes but not followed closely by an improvement in several social indicators. Very 

scarce evidence exists documenting and contextualising the population's health status 

and inequalities in access to services, which is of great relevance for health policy. SSS 

should be considered as a complement to OSS when exploring social determinants of 

health. 

- In a setting where population and health data were not available, the Dande HDSS and 

VAS provided essential data for public health research, such as sociodemographic 

indicators and health-related data, including measures of inequalities in access to and 

use of health care. Both systems offered the opportunity, especially for researchers and 

decision-makers, to explore data to determine local communities' current health status, 

study local level health interventions, and plan specific health policies. These qualities 

should make those surveillance systems valid contributors to local and national health 

and social development. Nevertheless, its potential has been untapped. Given the 

complexity and costs of data collection and its usefulness, the HDSS and VAS should 

be considered both for scientific ground and public health policy purposes. 
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Resumo 

A falta de dados sociodemográficos e de saúde fiáveis e relevantes na maioria dos 

países de baixa renda prejudica significativamente a sua capacidade de orientar os 

programas de saúde pública, monitorizar a dinâmica populacional e os padrões de 

morbilidade, bem como medir os principais indicadores de saúde. 

Angola é um dos países da África Subsaariana onde o registo sistemático de dados 

ainda é fraco e, portanto, os registos oficiais de nascimentos, mortes, causas de morte 

e determinantes sociais da saúde são incompletos. Esses dados são essenciais para 

medir uma variedade de dimensões relativas à saúde de uma população, 

designadamente, mortalidade, morbidade, estado de saúde, fatores de risco e cobertura 

de serviços de saúde. 

De forma a colmatar a falta de dados, o Centro de Investigação em Saúde de Angola 

(CISA), criado em 2007 no âmbito da Cooperação Portuguesa com Angola, e localizado 

no Caxito (Município do Dande, Província do Bengo, Angola), implementou plataformas 

de recolha de dados para investigação de base populacional, incluindo um Sistema de 

Vigilância Demográfica e de Saúde (SVDS) e um Sistema de Autópsia Verbal (SAV). 

O SVDS Dande foi implementado em 2009 com o objetivo principal de recolher dados 

longitudinais precisos sobre a estrutura, dinâmica e localização da população. Tem 

como objetivo fornecer denominadores fiáveis e atualizados para o cálculo de taxas 

vitais e análises que requeiram populações em risco, bem como servir como base de 

amostragem para estudos epidemiológicos ou outros estudos de investigação em 

saúde. 

O SAV, implementado em 2010, foi desenvolvido como parte do sistema de vigilância 

populacional para permitir o seguimento longitudinal das tendências de mortalidade e 

investigação dos fatores associados. 

Esta tese tem como objetivo explorar os dados recolhidos pelo SVDS Dande e pelo VAS 

e avaliar a sua utilidade para captar dinâmicas populacionais, fornecer indicadores de 

saúde, apoiar diferentes projetos de investigação e contribuir com evidências para 

fundamentar políticas de saúde. 

Para a prossecução deste objetivo, analisamos os dados longitudinais recolhidos nos 

dois sistemas de recolha de dados numa perspetiva de saúde pública. Realizámos 

quatro estudos com enfoque nos marcos do percurso de vida da população 

monitorizada, nomeadamente nos eventos de nascimento e morte, e a conjuntura social 

marcada pelas condições de vida e determinantes sociais de saúde. Começámos por 
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descrever o desenho, métodos e características do SVDS implementado no Dande, 

Angola, e por identificar os resultados mais importantes gerados por esta plataforma de 

recolha de dados (Artigo I). A partir dos dados extraídos do SAV, exploramos as 

principais causas de morte de indivíduos residentes na área de vigilância demográfica. 

Em seguida, estudamos as associações entre fatores demográficos e socioeconómicos 

e grupos de mortalidade da Carga Global de Doenças (Global Burden of Disease, GBD) 

(Artigo II). Dado que a saúde materna em Angola é um importante problema de saúde 

pública, focámos também a nossa atenção neste assunto. Desta forma, realizámos um 

estudo com o objetivo de identificar fatores demográficos e sociais que influenciam a 

utilização de cuidados pré-natais e partos em unidades de saúde, bem como o impacto 

destes sobre os resultados de gravidez entre as mulheres na área de estudo do SVDS 

Dande (Artigo III). No último estudo apresentado nesta tese, procurámos compreender 

como o estatuto socioeconómico subjetivo (ESS) se associa às necessidades de saúde 

reportadas e à procura de cuidados de saúde por parte da população residente na área 

do SVDS Dande. Para realizar esta pesquisa, testamos a aplicação da Escala de 

MacArthur como ferramenta de medição do ESS e complementámos com dados 

socioeconómicos dos agregados familiares registados no SVDS (Artigo IV). 

 

Nos próximos parágrafos, apresentamos uma breve descrição dos objetivos, métodos 

e resultados de cada estudo realizado. 

 

Estudo I 

Teve por objetivo descrever o perfil do SVDS, incluindo os motivos para a sua 

implementação, participantes, métodos de recolha de dados, tipo de informação 

recolhida e os resultados principais gerados por este sistema.  

Os indicadores demográficos foram calculados anualmente e baseados em dados 

longitudinais recolhidos pelo sistema de vigilância demográfica durante cinco anos 

(entre 2010 e 2014).  

O Censo Inicial, realizado entre agosto de 2009 e março de 2010, registou a população 

de base de 59.635 residentes. No final de 2010, o número de indivíduos registados na 

área de estudo aumentou para 63.081. Depois disso, observou-se uma tendência geral 

decrescente, exceto em 2013. A população sob vigilância é típica de um país em 

desenvolvimento, com níveis de fertilidade elevados (taxa de fecundidade geral de 4.8 

em 2010) e alta mortalidade (taxa bruta de mortalidade de 40,4). Os indivíduos são na 

maioria jovens (em média 43,0% da população tem menos de 15 anos), e a proporção 



Resumo | 29 
 

de idosos é baixa (3,6% com 65 anos ou mais). A relação de masculinidade e a estrutura 

etária da população do SVDS Dande são idênticas às da população nacional. As taxas 

de mortalidade neonatal, infantil e de menores de cinco anos no Dande foram de 7.1‰, 

52.5‰ e 92.1‰, respetivamente, versus 23‰, 50‰ e 91‰ no país, durante o período 

homólogo. É provável que tenha ocorrido uma subnotificação de mortes neonatais nas 

rondas de atualização do SVDS.  

 

Estudo II 

Avaliamos as principais causas das mortes ocorridas entre 2009 e 2012 na área de 

estudo, por meio de autópsias verbais (AV) realizadas após a identificação do óbito 

durante as visitas de rotina do SVDS. Em seguida, explorámos as associações entre 

fatores demográficos e socioeconómicos e os grandes grupos de mortalidade. O Grupo 

I refere-se a mortes atribuídas a doenças transmissíveis, condições maternas, perinatais 

e nutricionais (DT); O Grupo II é relativo a doenças não transmissíveis (DNT); O Grupo 

III é composto por lesões. Por último, causas desconhecidas e não especificadas de 

mortalidade foram especificadas como indeterminadas (IND).  

As associações entre grandes grupos de causas de morte e sexo, idade, escolaridade, 

posição socioeconómica (SEP), local de residência e local de morte foram exploradas 

por meio de testes de qui-quadrado e modelos de regressão logística. De um total de 

1.488 mortes registadas, foram realizadas 1.009 (68%) autópsias verbais. Foi atribuída 

causa de morte com base na 10ª revisão da Classificação Internacional de Doenças 

(CID) a 798 (79%) autópsias verbais. 

As principais causas de morte foram do grupo de DT (61.0%), seguidas das DNT 

(11.6%) e lesões (9.1%). Não foram determinadas causas de morte (IND) para 18.3% 

de mortes com AV realizada e causa de morte atribuída.  

As doenças infeciosas intestinais, desnutrição e infeções respiratórias agudas foram as 

que mais contribuíram para a mortalidade de menores de cinco anos (44.2%). Para 

crianças com menos de 15 anos, a causa de morte mais comum foi a malária. 

Tuberculose, acidentes de trânsito e malária foram as principais causas de morte entre 

os adultos com idades entre 15 e 49 anos (13.5%, 10.5% e 8.0% respetivamente). Para 

aqueles com 50 anos ou mais, destacam-se as mortes causadas por doenças do 

aparelho circulatório (23.2%), tuberculose (8.2%) e malária (7.7%). Pessoas sem 

educação formal apresentaram maior chances de morrer por causas associadas a DT 

(odds ratio ajustado, aOR = 1.68, intervalo de confiança de 95%, IC = 1.04-2.72 para 

indivíduos sem escolaridade, versus indivíduos com cinco ou mais anos de 
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escolaridade), e menos possibilidade relativa de morrer por lesões (aOR = 0.46, IC 95% 

= 0.21-0.98) independentemente da idade, sexo, local de residência e local do óbito. Os 

indivíduos no quintil médio do índice SEP apresentaram maior chances de morrer de 

lesões (aOR = 2.31, IC 95% = 1.00-5.30), do que os do quintil mais alto do índice SEP, 

sem outra associação estatisticamente significativa encontrada para os restantes 

grupos de SEP. 

 

Estudo III 

O objetivo deste estudo foi identificar os fatores sociodemográficos que influenciam a 

utilização de cuidados de saúde pré-natal e parto em unidades de saúde, bem como o 

seu impacto sobre os resultados de gravidez entre as mulheres registadas no SVDS 

Dande. 

Este estudo foi baseado em dados longitudinais recolhidos na comunidade pelo SVDS 

Dande, entre 2009 e 2015. Os dados sobre os resultados da gravidez (10,289 resultados 

de 8,066 mulheres) foram recolhidos para todas as gravidezes reportadas, e incluíram 

informações sociodemográficas, utilização de serviços de saúde materna e histórico 

reprodutivo da mulher. Usámos regressão logística para estudar os determinantes dos 

resultados do parto (nado vivo, aborto ou nado morto), da utilização de consultas pré-

natal e do parto institucionalizado. 

Dos 10.289 resultados de gravidez, 98.5% resultaram em nados vivos, 96.8% foram a 

consultas pré-natal e, de entre estas, 82.5% foram a quatro ou mais consultas. No 

entanto, 50.7% das mulheres teve o parto fora de uma unidade de saúde. As consultas 

pré-natal foram um determinante dos resultados do nascimento (natimorto: não ajustado 

OR = 0.34, IC 95% = 0.16-0.70; aborto: OR = 0.07, IC 95% = 0.04-0.12). Mulheres mais 

velhas, com baixa escolaridade, residindo a maior distância de uma unidade de saúde 

e em áreas rurais, foram menos propensas a usar cuidados de saúde materna. O facto 

de terem tido gestações anteriores das quais resultaram nados vivos, também diminuiu 

a chance de utilização de cuidados de saúde pelas mulheres grávidas. 

 

Estudo IV 

Explorámos a distribuição de uma medida subjetiva de status social (usando a escala 

social de MacArthur) de acordo com características sociodemográficas e indicadores 

objetivos de estatuto socioeconómico, e a sua associação às necessidades de saúde 
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reportadas e à procura de cuidados de saúde da população no sistema formal, neste 

contexto de baixa renda. 

Esta investigação resulta de um estudo transversal realizado durante 2015 no Dande 

(correspondendo à 9ª ronda de atualização do SVDS), incluindo 12.246 agregados 

familiares. Foi usado um questionário padronizado para avaliar os indicadores objetivos 

de estatuto socioeconómico (como rendimento do agregado familiar, educação e bens 

pessoais), a perceção subjetiva de status, as necessidades de saúde e a procura de 

cuidados de saúde apropriados por parte da população. 

Calculámos testes de Qui-quadrado, ANOVA e análises de curvas de características 

operacionais do recetor (ROC) para examinar as relações entre quartis da escada da 

perceção subjetiva de status, características sociodemográficas e dos agregados 

familiares. A regressão logística binomial foi usada para investigar a influência do 

estatuto socioeconómico subjetivo nas necessidades reportadas de saúde e no 

comportamento de procura de cuidados saúde, ajustando-a aos indicadores objetivos 

de estatuto socioeconómico. 

A razão de possibilidades (odds ratio) de reportar necessidades de saúde foi maior para 

os residentes que se posicionaram no 2º quartil da escala social (aOR = 1.36, IC 95% = 

1.18-1.56), em comparação com os que estavam na base da escala. Rendimentos mais 

elevados (> 30.000 Kwanzas angolanos) também aumentaram a razão de 

possibilidades de reportar necessidade de cuidados de saúde (aOR = 1.56, IC 95% = 

1.34-1.81). Por oposição, ter mais anos de escolaridade e mais residentes com salário 

fixo por agregado diminuiu a chance de reportar necessidades de saúde. A escala 

subjetiva de status mostrou ser um fator que afeta a escolha do prestador de cuidados 

de saúde do respondente, visto que os que se percecionam como estando no topo 

apresentaram mais do dobro de chances de procurar ajuda nos serviços de saúde 

formais do que aqueles na base da escada (aOR = 2.23, IC 95% = 1.52-3.26). A 

participação associativa e a posse de mosquiteiros aumentaram as possibilidades 

relativas de procurar ajuda nos serviços de saúde. Em contraste, distâncias maiores até 

as unidades de saúde diminuíram a chance de escolha por um provedor de saúde formal 

(aOR = 0.37, IC 95% = 0.18-0.73). A perceção subjetiva de status na população do 

SVDS Dande segue uma distribuição gradiente da posição socioeconómica obtida com 

indicadores mais objetivos. As medidas subjetivas influenciam o reportar de 

necessidades de saúde e o comportamento na procura de cuidados de saúde acima e 

além dos indicadores objetivos de estatuto socioeconómico. 
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Em resumo, as principais conclusões desta tese são as seguintes: 

- O SVDS Dande fornece suporte à investigação em saúde, servindo como base de 

amostras para diversos estudos epidemiológicos, permitindo o acompanhamento 

longitudinal da população e a avaliação de intervenções específicas em saúde. Abrange 

uma área extensa, incluindo regiões rurais e urbanas, e comunidades com diferentes 

acessibilidades, estilos de vida e condições socioeconómicas, o que tem um valor ímpar 

para a realização de projetos de investigação em saúde pública. No entanto, a produção 

de indicadores sociodemográficos resulta do número de eventos registados pelos 

SVDS, o que por sua vez depende da periodicidade e do número de rondas de 

atualização (RA) realizadas por ano. A diminuição do número de visitas feitas por ano 

aos agregados familiares pode afetar a precisão dos dados. 

- A relação de masculinidade e a estrutura etária da população, bem como os principais 

indicadores sociodemográficos (esperança de vida à nascença, taxas brutas de 

natalidade e mortalidade, taxa de fecundidade geral e taxas de mortalidade específicas 

por idade) estão em linha com os dados publicados para a população angolana e para 

outros países em desenvolvimento. 

- As autópsias verbais mostraram-se úteis para identificar as principais causas de morte 

a nível da população, num contexto em que as estatísticas vitais são escassas e os 

sistemas de registo de mortes têm limitações, sem dados de mortalidade para aqueles 

que morrem fora do sistema formal de saúde. Este ponto é particularmente relevante 

dado que cerca de metade (48,5%) das mortes da população do SVDS Dande ocorreu 

fora de uma unidade de saúde. 

- As doenças infeciosas foram a principal causa de morte na região do Dande. O 

aumento das mortes causadas por DNT e lesões, o chamado ‘fardo triplo’ que a maioria 

dos países em desenvolvimento em África enfrenta atualmente, sugere um estágio 

inicial da transição epidemiológica nas principais causas de morte. Os esforços para 

lidar com as DNT e as lesões não devem ser negligenciados e devem ser iniciadas 

medidas preventivas de modo a evitar o aumento do peso destas causas de morte. 

- As melhorias na saúde materna e infantil requerem a prestação de cuidados de saúde 

reprodutiva acessíveis e assistência especializada no parto. As consultas pré-natal e o 

parto em unidades de saúde foram associados positivamente ao resultado da gravidez, 

ambos reduzindo as chances de aborto ou natimorto. Os determinantes sociais 

encontrados para a utilização de cuidados de saúde pré-natal e parto institucionalizado 

foram previamente reconhecidos noutros estudos como dimensões para a equidade na 

utilização de serviços de saúde. Os resultados foram consistentes com os reportados 
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noutros países em desenvolvimento e confirmaram a necessidade de políticas sociais e 

de saúde conjuntas, concebidas especificamente para lidar com as barreiras existentes 

aos cuidados de saúde materna. Uma abordagem descentralizada, focada na realidade 

local, uma avaliação sistemática da qualidade dos serviços e uma alocação eficiente de 

recursos, são medidas necessárias para tornar os serviços de saúde mais socialmente 

responsáveis e desenvolver soluções para melhorar os serviços de saúde materno-

infantil. 

- A perceção subjetiva de status pode ser um indicador importante para o estudo das 

desigualdades em saúde, considerando o acréscimo que proporciona na avaliação da 

condição socioeconómica. Pode ser particularmente relevante em Angola, onde a 

sociedade passou por rápidas mudanças socioeconómicas e estruturais, mas que não 

foram acompanhadas de perto por uma melhoria em vários indicadores sociais. As 

evidências sobre o estado de saúde da população e desigualdades no acesso aos 

serviços, de grande relevância para a fundamentação de políticas, são escassas. A 

perceção subjetiva de status deve ser usada como um complemento dos indicadores 

mais objetivos no estudo dos determinantes sociais da saúde. 

- Num contexto em que os dados populacionais e de saúde não existem ou são 

francamente incompletos, o SVDS Dande e o SAV forneceram dados essenciais para a 

investigação em saúde pública, tais como indicadores sociodemográficos atualizados e 

fiáveis, indicadores de saúde, e medidas para avaliação das desigualdades no acesso 

e uso de cuidados de saúde. Ambos os sistemas ofereceram a oportunidade, 

especialmente para investigadores e decisores públicos, de explorar dados para 

determinar o estado de saúde atual das comunidades locais, para estudar intervenções 

de saúde ao nível local e planear políticas de saúde específicas. Estes atributos devem 

tornar esses sistemas de vigilância contribuintes válidos para o desenvolvimento social 

e de saúde a nível local e nacional. No entanto, o seu potencial não está totalmente 

explorado. Dada a complexidade e os custos associados à recolha de dados e à 

manutenção destas plataformas de dados, bem como à sua utilidade, o SVDS e o SAV 

devem ser considerados instrumentos úteis e a desenvolver, tanto para fins de 

investigação, como para fornecer evidências científicas que visem a fundamentação de 

políticas de saúde pública. 
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1. Introduction  

In the introductory chapter of this thesis, we have sought to present aspects related to 

the pressing need for data collection and analysis in the context of developing countries, 

such as Angola and, in particular, the Dande setting. Then, we described the HDSS and 

VAS data collection platforms and their potential in providing detailed, longitudinal, and 

comprehensive data about a well-defined population.  

Throughout the introduction, we narrate aspects of our experience and research 

challenges in a resource-poor setting.  

1.1. The importance of health and demographic data for public health  

Traditionally, Public Health was defined as "The science and art of preventing disease, 

prolonging life, and promoting health through the organised efforts and informed choices 

of society, organisations, public and private communities, and individuals." (1) 

Challenges posed by societal changes, demographic and epidemiological transitions, 

and health revolutions worldwide reshaped the field and public health definitions. (2) 

Though, most of them encompass values such as the sense of general public interest, a 

focus on the broader determinants of health, and a desire to improve the health of the 

entire population. (3) 

Recently, Beaglehole suggested a succinct definition of public health as a collective 

action for sustained population-wide health improvement. (3) Regardless of the concept 

used, public health presupposes the ability to measure and monitor populations' health. 

Key disciplines of public health, such as epidemiology, demography, and biostatistics, 

(4) rely on the study of general characteristics of human populations, as their health 

status, size, structure, and evolution. 

Therefore, data are crucial in improving health. (5) However, as descriptions and 

measures of characteristics of persons and things, data do not have value for 

themselves. They must be systematised and analysed to identify patterns and create 

information. It is the use of information that generates recommendations and rules for 

action and creates knowledge used to make decisions. (6)  

Accordingly, data collection and analysis are essential to inform health programme 

planning and policy-making by providing useful evidence and generating support for the 
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health sector in determining what interventions and resources are needed and where. 

(5, 7) 

Reliable and relevant statistics on how many people born and die in a given area, 

composition and distribution of populations, health impacts of specific exposures, leading 

causes of death, health populations needs and services lacking are examples of 

essential issues for public health practitioners. Public health responses, such as 

outbreak investigations, prevention strategies for diseases, and health system 

improvements to quality and performance, require timely and accurate health 

information. The current COVID-19 pandemic scenario has amply demonstrated the 

need and potential benefits of sensitive and reliable systems for tracking health events 

and decision-making.  

In fact, health information is the foundation of public health. (4, 8) The contribution of 

John Snow during the cholera epidemics that ravaged London in 1854, is frequently 

referred to as one of the milestones in public health and epidemiology. (4, 9, 10) Snow 

helped solve a public health problem using the processes of collecting and analysing 

data and mapping the mortality in relation to the sitting of water pumps. It is a good 

illustration of data collection, analysis, interpretation, and dissemination leading to public 

health interventions. (10) These processes comprise the capacity to measure disease 

burden, monitor trends, establish determinants, and assess public health interventions. 

(9) 

Critically important data about population health can be provided by different health 

information sources, such as health unit´s records, immunisation information systems, 

surveillance systems, and vital records. However, the availability of this information is 

limited to some parts of the globe. The disparity between rich and poor also applies to 

the sphere of health information, (11) and the lack of data disproportionally affects low 

and middle-income countries (LMIC), with 60% of these countries covering two billion 

people and not reporting any data. The shortage of data constitutes a severe roadblock 

to improving public health, as many health policy decisions are made without adequate 

information. (11, 12) 

For most LMICs, it is challenging to maintain routine data collection efforts, (5) and the 

majority have limited capacities to store, analyse, and distribute data. With weak or non-

existent civil registration and health information systems, critical demographic statistics, 

such as fertility and mortality, are not available continuously and do not cover large 

population segments. (13) Those countries depend on surveys and census to produce 

estimates for such events usually addressed by public health. (5)  
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Angola is one of the countries where the availability of health data is limited. (14, 15)  

In the following sections, we present some problems regarding the scarcity of health data 

in the developing world, in general, and Angola in particular. 

1.1.1 Civil registration and Health Information Systems 

Civil registration and vital statistics (CRVS) systems are perhaps the most widely used 

national, state, and local level data for identifying and addressing major public health 

issues. They consist of the record of the occurrence of key events in people's lives in a 

given geographical area, namely births, deaths, marriages, adoptions, and divorces, as 

following the legal requirements in each country. (16) In most developed countries, such 

registration is mandatory and routinely collected at a national level, thus enabling the 

study of the population dynamics over time.  

CRVS systems have a dual nature, legal and statistical, both crucial and of equal 

importance. The legal function provides identity and registers vital events, and the 

statistical function generates national vital statistics data. (17, 18) 

As a whole, they provide significant benefits to individuals, governments, and the broader 

global community. Civil registration grants individuals an identity, enabling them access 

to essential welfare services such as education and health and providing crucial data for 

policymakers to design and plan health systems. (7, 19) CRVS strengthens governance 

and public administration, helping governments develop and implement evidence-based 

policies and programmes, and deliver services to the population. Functioning CRVS 

systems also contribute to promoting equitable development, furnishing valuable 

information essential for tackling social, geographic, gender, and other inequalities. (7)  

A brief review of the state of CRVS systems worldwide leads us to an almost endless 

roster of documents: international pacts, numerous recommendations by commissions 

and councils, handbooks, resolutions, progress reports, and abundant literature on the 

need to improve civil registration systems in developing countries. (7, 16-18, 20-24) 

From the analysis of those documents, we can draw some general ideas about health 

information and civil registration systems:  

- One of the prevalent thoughts is that most developed countries have long-established 

and effective civil registration systems. The vital statistics derived from those systems 

have been integrated into their national Health Information Systems (HIS) and have been 

instrumental in guiding health development policies and priorities. (20, 23, 25, 26).  
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- On the opposite, developing countries have weak or inexistent civil registration systems 

and face several problems to provide useful, reliable, and complete vital statistics. As a 

result, there is a minimal evidence base for much health and social policy. The 

inexistence or deficiency of statistics in many countries is both a symptom and a cause 

of underdevelopment. The simple absence of information about the population's 

distribution and characteristics constrains health policies and general economic and 

social policies. (25, 27, 28).  

Therefore, an inefficient CRVS system is a significant hindrance to a national HIS's 

effectiveness, as their resulting vital statistics are of utmost importance to produce health 

indicators. Those indicators are used to measure various dimensions concerning the 

health of the population, namely, mortality, morbidity, health status, risk factors, and 

health services coverage. (29) 

Health indicators in epidemiology and public health involve knowledge and consideration 

of both a numerator (e.g., number of cases, deaths, births, services) and a denominator 

(the general population from which the numerator is taken). (29) Considering, for 

instance, the prevalence of a specific disease: for its calculation, it is necessary to know 

the number of cases in a defined population at one point in time (numerator) and the 

number of persons in a defined population at the same point in time (denominator). 

Commonly, vital statistics produce data for the denominator, and different sectors of 

interest, including the health sector, identify the numerator.  

Thereby, a robust HIS should collect data periodically from civil registration statistics, 

including birth, fertility, and death. Furthermore, complement it with epidemiological 

surveillance, health service records, household health surveys, health trends, plans and 

accounts, health workforce and infrastructure, among other sources. Most of the world's 

emerging countries already have the latest sources in place. However, due to financial 

constraints, inadequate technical capacity and political will, they still have fragmented 

HIS and debilities in data production to prevent inefficiency, inequity, and waste in 

providing health care services. (30) 

1.1.2 Health Information Systems in developing countries 

The word ‘system’ implies a connected whole or organised process. In practice, most 

country health information systems lack such cohesion, (4) especially in several less 

developed countries that have yet to establish effective HIS. (31)  
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1.1.2.1  Fragmentation of Health Information Systems  

In many LMICs, it is frequent to find an institutional framework for health information 

fragmented. The responsibility of collecting health-related data is dispersed across 

different divisions and offices of ministries and health departments. (5) Besides the lack 

of interoperability between health services and civil registration, there is also a lack of 

communication within the health sector. (16)  

Classically, the health care sector consists of a large number of institutions ranging from 

small and simple health care centres up to large and advanced hospitals. Several 

institutional bodies manage these institutions, organised into geographic areas (district, 

province, country) and according to specific programmes (HIV/AIDS, malaria, maternal 

and child health, vaccinations), and services (primary health care, hospital, laboratories, 

drug supply). (32) The poor linkage and ineffective coordination of the different 

organisations directly involved in collecting health-related data are critical issues of HIS. 

Although global health policies usually recommend local management and the 

integration of health information from various services and programmes, reality reflects 

the opposite. Programmes are often influenced by various international donor 

organisations at the national level and by the World Health Organisation (WHO). 

Consequently, national health systems are typically made up of several relatively 

independent health programmes and services that all maintain their own vertical and 

uncoordinated reporting systems. (32) Frequently, reporting formats and content 

required for tuberculosis, malaria, HIV, child health, and other programmes are different, 

creating many parallel data collection systems and contributing to the HIS's severe 

fragmentation. (5)  

The Millennium Development Goals (MDG), which had a strong health component, 

highlighted HIS's failings. Although MDGs have been suggested as a framework for 

measuring development progress, it became clear that, in practice, few countries had 

sufficiently developed systems capable of regular monitoring. (4, 25) The end of the MDG 

era and the adoption of a new global agenda framed by the Sustainable Development 

Goals (SDG) kept the pressure on outcome indicators and the focus on evidence and 

data. (8) The global concern with outcome-based development and the challenges for 

the accomplishment of the landmark ‘A World that counts’, (33) urged not only United 

Nations (UN) entities but also a wide range of organisations to work harder than ever to 

improve data collection, analysis, and communication. Ironically, it is often the donors' 

action that put hard work and invests so much into information gathering and 

development goals that eventually contribute to HIS's fragility and fragmentation in 
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LMICs. (34-36) Driven by the demand for accountability and anxious to maximise 

comparability between and within countries, donors frequently support and implement 

their own data collection platforms instead of prioritising the needs of information for the 

health system as a whole. These actions result in a separate and parallel mechanism 

that responds to donor requirements rather than country decision-makers' needs. (4, 8, 

37) Countries perceive this as an externally driven process designed to meet donor 

needs and little relevance to country action. (4)  

The inconsistencies in definitions and procedures used by different institutional bodies 

in the data collection process result in redundant data and improper use. (5, 8, 32) 

Coordination and collaboration are essential to ensure standard concepts, definitions, 

and classifications and avoid duplication of responsibilities and a large backlog of unused 

data. This lack of shared standards for data collection means that the same data is often 

reported separately through different structures, while at the same time, there might be 

gaps where essential data does not get reported.  

Data collection in most developing countries is still dependent on irregular and largely 

unreliable mensal reports from various entities. Systematic health information collection 

arrangements involving data gathering from rural and urban areas of local authorities are 

outstanding for their inadequacy, if not their absence. This situation often leads to gross 

under-reporting of such events as births, morbidity, mortality, and low estimates of these 

occurrences. In some cases, births and deaths are reported with incomplete dates, 

making it difficult to analyse and present such information. (31) 

1.1.2.2  Political commitment and financial constraints  

As a public good, the supply of health information is the primary responsibility of 

governments. It is up to national governments to guarantee a jurisdictional framework, 

through legislation and regulation, for civil registration and HIS, and to manage and 

create the necessary infrastructures for their functioning. The existence of a legal 

framework consistent with international standards enhances confidence in the integrity 

of results and define the ethical parameters for data collection, information, 

dissemination, and use. (38) 

To create effective HIS, governments must finance and develop systems and services 

to collect, collate, disseminate, and use health information. A substantial part of the 

national health information is entirely within the control of the Ministry of Health. 

However, data from the private health sector and other government bodies are also 

required (e.g., Census and national surveys from the Statistic Institutes, health 

expenditures, from the Ministry of Finance, among others). (6) 
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Given the scarcity of resources in many developing countries, donors and international 

agencies are also essential financial sources, particularly for HIS planning, infrastructure 

development, and training. Nevertheless, it is crucial that those international institutions 

work together with national governments for global comparative information and 

summary data (6) and do not impose particular models of health information systems 

solely for their own sake.  

Despite these governmental responsibilities, the critical aspects usually addressed to the 

weakness of health information and CRVS in developing counties comprise the lack of 

political commitment and under-investment in national statistical systems. Many 

policymakers are still unaware of the value and importance of civil registration records 

and their role in developing information systems. This devaluation of data contributes to 

a vicious circle of inefficiency, given that the lack of demand for data leads to fewer 

resources made available for its production and quality control. (7, 27, 39)  

The lack of health statistics ranges from inadequate civil registration systems to poor 

data on immunisation and child mortality rates. Though many developing countries have 

difficulties producing reliable and continuous data on deaths by age, sex, and causes, 

most of them can produce useful economic data. In those countries, data on gross 

domestic product and inflation are probably better estimated than those for maternal 

mortality rates. At a political level, there is greater acceptance of the effort and expenses 

of gathering and interpreting data on national income and trade balances, to monitor 

economic prospects in the international market, than of the investment needed for social 

and health data collection. (28, 40) 

The absence of health statistics in many developing countries is a matter of great 

concern, given that without an adequate capacity for obtaining reliable data, it is not 

possible to assess the magnitude of problems to be solved. Besides, the use of wrong 

numbers or incomplete information difficult a proper follow-up of more problematic 

situations and adequate allocation of resources. Lastly, it is very challenging to assess 

the effectiveness of programmes and health interventions without reliable data. (40) 

About the importance of effective HIS as the foundations of public health, AbouZahr and 

Boerma state that “It is not because countries are poor that they cannot afford good 

health information. It is because they are poor that they cannot afford to be without it.” 

(4) 

 

 



Introduction | 41 
 

1.1.2.3  Human Resource and Infrastructures  

The resource constraints in the health sector and other government bodies in many 

developing countries constitute a substantial barrier to developing and maintaining an 

organised HIS. Even if there are regulations and guidelines to follow, it might be difficult 

to enforce them in the field due to the lack of human resources and logistical means. A 

HIS's functioning requires trained personnel, logistics means for record data (paper or 

computer-based), computers for data storage and analysis, transport facilities for 

information gathering and coordination, among other things.  

Some crucial aspects that require attention concerning human resources are training, an 

incentive to collect health information, remuneration, low morale, poor working conditions 

and a professional career. There is a general lack of statistical capacity-building, at the 

national level, in the HIS of most developing countries. Commonly lack professional with 

numeric and analytical skills, such as epidemiologists, demographers, and statisticians. 

Those would contribute to overseeing data quality and standards for data collection and 

ensure the appropriate analysis and utilisation of information. (4, 38)  Health information 

staff should be accountable for data collection, reporting, and analysis at the regional 

level. However, many field workers have a limited understanding of the rationale for data 

collection and use and see those tasks as overburden and as unwelcome additional 

work. (38) Health information officers' duties are often given to health care workers, 

already overwhelmed in their daily tasks. (41, 42)  As a result, they may not fully 

appreciate the contributions they ought to make towards generating data for health care 

planning and delivery. Most workers may not bother about the accuracy and 

completeness of data contained in monthly returns of diseases and other conditions 

because they do not recognise such information's value. (31) 

Besides human resources, logistical and infrastructure needs are of extreme importance 

in developing and maintaining a HIS. The resources needed can be as simple as pencils 

and paper or complex as fully integrated and web-connected technologies. Regardless 

of the kind of record-keeping, a HIS should have the ability to store, file, abstract, and 

retrieve records.  

In a report on standards for countries' HIS, the Health Metrics Network describes the 

existence of "overflowing storerooms filled with mouldering patients records, facility 

logbooks, and paperwork that is never sorted or analysed" in many developing countries, 

which have therefore no use at all. (38) 

In Bengo Province, Angola, where this study took place, it is common to find file rooms 

corresponding to that description (Figure 1).  
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Figure 1 – File room in a health unit in Bengo, Angola. 2017 

The record and storage of health data in notebooks or loose-leaf papers are 

commonplace in most parts of the developing world, making filtering specific information 

extremely difficult and time-consuming. Identifying simple details as the date of birth or 

cause-specific morbidity of a patient might involve manually going through a massive pile 

of papers, requiring several hours or days to accomplish. In contrast, a similar task on a 

computer would take only a few minutes to complete. (31) The following examples of 

clinical records of different health units in Bengo illustrate reality (Figure 2).   

    

Figure 2 – Example of clinical records in different health units in Bengo, Angola (Dates of 

the records: 2013, 2018, and 2019).  

Note: The columns with patients or health technicians' names have been blurred to anonymise 
the data.  
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Indeed, the use of technologies, such as computers, can help countries dramatically 

increase their storage and performance capacities for dealing with the enormous 

volumes of data generated and as a means of liberating health workers from the 

drudgery of paperwork. (31, 38) These technologies can immediately be better used to 

improve public health. (6) However, most of the developing countries have problems to 

overcome, such as absence or inadequate power supply, lack of computer equipment 

and information technology support, poor reliability and prices of Wi-Fi and internet 

connectivity, lack of computer skills, the resistance of health professionals to using 

technology, and costs of maintenance. (43) In many low resource settings, there is even 

a lack of paper for patient records, let alone the means for using technology. 
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1.2. Crucial data for public health: births, deaths, causes of death and social 

determinants of health 

The preceding discussion has highlighted the importance of data for public health, the 

value of data such as civil registration and other complementing information for health 

systems, and failing health information collection and management systems in 

developing countries.  

The lack of adequate HIS leads to several national and global outgrowths on health 

service delivery, particularly in the areas of public health and primary health care, such 

as hitches in the assessment of health needs, health planning and priority areas, 

allocation of responsibilities and resources, programmes evaluation and monitoring of 

disease trends. 

In the present context of rapid epidemiological transition, there is an increasing demand 

for health care, greater accountability for achieving results and the effective use of 

resources. (28) The collection, systematisation, and analysis of health-related data to 

produce reliable, timely and relevant information are an absolute requirement worldwide. 

There is a strong need to count and measure to provide evidence and respond to local 

and global challenges. However, the present time is witnessing very different 

circumstances: a developed world with hitherto unseen technological advances, at the 

service of HIS and other sectors, contrasting with a developing world still facing 

considerable barriers in producing, communicating, and using health information.  

With the prevalent weakness in the record of critical data, mainly civil registration and 

health-related data virtually non-existent or incomplete in many developing countries (18, 

23, 44), globally, there is still a gap, and the ‘scandal of invisibility’ remains. (25) 

Currently, millions of people in Africa and Asia, and in many other regions, are born and 

die without leaving a trace in any legal record or official statistics and without attaining 

the UN proclaimed right to a recorded name and nationality. (25, 45) 

Births, deaths, and causes of 

 death (CoD) are the most informative pieces of public health and are essential public 

goods. (25) These are the crucial events that countries need to know about to guide 

public health programmes, monitor population dynamics and patterns of disease, and 

measure key health indicators. (13, 25) Nevertheless, accurate data on births and deaths 

cover less than a third of the world’s population. (19) A CoD is assigned for no more than 

one in three deaths worldwide, and even for these deaths, there is often substantial 

uncertainty about the diagnosis. (28, 46) 
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In addition to these crucial data, public health has been drawing attention to the Social 

Determinants of Health (SDH), which importance is well established as a critical 

component for the improvement of populations health and well-being. (47-49)  

SDH represent non-medical factors, such as social and economic status, education, 

employment, housing, and physical and environmental exposures, that interact to 

cumulatively affect health and disease burdens of individuals and populations. These 

factors establish health inequities and disparities across and within countries. (50) 

The recognition that social and environmental factors decisively influence people's health 

is not new. (51) As early as the mid-nineteen-century, authors such as Villermé (1782-

1863), Chadwick (1800-1890) and Engels (1820-1895) studied the association between 

disease, death and social circumstances of the populations, just as poverty and 

environmental conditions. (47, 52, 53) Virchow (1821-1902) affirmed the important effect 

of the economic and social conditions on health and disease and the need for scientific 

research on such relations. According to the author, "the very term public health 

expresses its political character and its practice and should necessarily lead to 

intervention in social and political life to identify and remove obstacles that undermine 

the health of a population." (47) 

The specific term of SDH came into increasingly widespread use in the mid-1990s. (51) 

In the last decades, there is a growing interest in the study and knowledge of SDH, 

aiming to understand the mechanisms by which these factors influence health and 

promote the production of evidence on the underlying causes of inequality to support 

policies and interventions to reduce it. (47, 54) 

In this thesis, we explore data collected within the HDSS and the VAS regarding these 

essential indicators: births, deaths, causes of death and social determinants of health. 

1.2.1 Birth registration 

Birth registration is the continuous, permanent, and universal recording of births' 

occurrence and characteristics in the national civil registry, following the country´s legal 

requirements. (55) It is the first step in securing children’s recognition before the law, 

safeguarding their rights, and ensuring that any violation of those rights does not go 

unnoticed. (55) Therefore, a name and a nationality are rights enshrined in the 

Convention on the Rights of the Child. (56) 

So important is birth registration to legal identity that it has frequently been described as 

a fundamental human right (57) and, as a result of the growing awareness for 
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inclusiveness, it is embodied in target 16.9 of the SDG: “By 2030, provide legal identity 

for all, including birth registration.”(58) 

Reliable data on birth registration should be the primary data source for fertility statistics. 

Such data are necessary to track changes in fertility levels and patterns, monitor and 

evaluate family planning programmes, and provide the denominator for an essential 

selection of critical maternal and child mortality indicators. (57) 

1.2.1.1  An assessment of the global status of birth registration 

In almost all developed countries, a birth certificate is a legal document that gives identity 

to a child and automatically confers them some rights: health care, nationality, schooling, 

passport, property ownership, voting, formal employment, and access to other services. 

(59) However, in many LMICs, people do not obtain these benefits and may not bother 

to register their child's birth. (60) Mainly because the efforts that go into registering a 

child, such as travelling long distances,  paying direct and indirect costs (as registration 

fees, travel, and loss of wage due to work absences), are more substantial than the 

advantages that people identify in the process. (59) 

The globally available data suggest that birth registration rates are higher than death 

registration, precisely due to some governments' requirements of a birth certificate for 

later access to specific services, such as school enrollment or health care. (39, 61) 

Nevertheless, millions of children worldwide lack any record of births. (62) 

Several UN and WHO reports and other publications have summarised the state of birth 

registration globally, especially in low-resource settings. (23, 55, 63, 64)  

Table 1 shows the world population's distribution according to country reports to the UN 

about completeness (at least 90% of events) of registration of births, from 1965-74 to 

1995-2004. Until the beginning of the millennium, roughly 30% of the world’s population 

lived in areas that claimed complete registration of births, and the figures show that 

overall, there had been little improvement in birth registration levels in the different 

regions for four decades. (23) Africa and South-East Asia were the regions with the 

lowest coverage of complete birth registration.  
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Table 1 – Percentage of population living in countries with complete birth registration, by 
WHO Region 

 1965-74 1975-84 1985-94 1995-2004 

Total 33% 31% 28% 30% 

Africa 7% 7% 9% 5% 

Americas 58% 55% 53% 53% 

Eastern Mediterranean 21% 25% 17% 42% 

Europe 95% 94% 93% 92% 

South-East Asia 1% 1% 1% 1% 

Western Pacific 12% 14% 13% 18% 

Completeness means that the system registers at least 90% of events (births). 
Figures for 1965-94 from the Demographic Yearbook (historical supplement 
1948-1997), UN Statistics Division, New York, 2000. Figures for 1995-2004 
are based on the Demographic Yearbook 2004, UN Statistics Division, New 
York.  

Adapted from: (23) 

Two decades after the turn of the millennium, the UN report of 2019 on the SDG, (62) 

covering data from 161 countries over the period from 2010 to 2018, denotes that less 

than three quarters (73%) of children have their births registered at the age of five years. 

According to the same report, European and North American countries have reached 

universal coverage. In Oceania, birth registration is near-universal (98%). However, in 

Central and South Asian countries, almost one-third of the total born children had never 

been registered (32%), and in Africa, that proportion is about 54%. (62) 

The highest rates of unregistered children are in sub-Saharan Africa (SSA). According 

to the United Nations Children’s Fund (UNICEF), of all infants living in this region, slightly 

less than 2 in 3 (just over 20 million) do not have their births registered, and around 3 in 

4 (roughly 28 million) do not possess a birth certificate. A rapidly growing child population 

coupled with slow rates of change means that if current trends continue, there could be 

close to 115 million unregistered children under 5 in SSA by 2030. (55) 

Despite the high number of unregistered children, birth registration is compulsory in most 

SSA countries, including Angola (Figure 3).  
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Figure 3– Sub-Saharan African countries according to the legal 

frame for birth registration 

Source: (55) 

However, it is often associated with costs, leading to significant barriers to the process 

of registration. Around 370 million children live in SSA countries where there are fees for 

birth registration (Figure 4), and in most cases, these reflect fines for late registration. 

(55) 
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Figure 4 – Sub-Saharan African countries according to whether 

there are fees to register births, including fines for late registration 

Source: (55) 

1.2.2 Death registration and causes of death 

Death is one of the priority vital events recommended by the UN for registration. In 

developed countries, it is assumed that all children are registered at birth and that all 

persons are registered when they die with a medical assigned CoD. In most developing 

countries, however, the onus of register a birth or a death is generally entirely on the 

family. Given the barriers mentioned above, many deaths go unrecorded. (59)  

Certification of death is the foundation for monitoring mortality patterns and documenting 

the leading CoD. (65) The number and causes of deaths are primary inputs for 

governance and development, as that mortality statistics derived from these records 

provide critical evidence for health policy and planning. Statistics based on death records 
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are particularly important for identifying the magnitude and distribution of major diseases 

and are essential for designing, implementing, monitoring, and assessing health 

programmes and policies. (13) Moreover, death records are used to update individual 

identification systems, such as social security, electoral lists, taxation, and government 

service files.  

Accordingly, death registration serves two critical functions: providing legal and 

administrative purposes and vital statistics for government planning and 

epidemiologic/health policy purposes. 

The legal and administrative function concerns an individual’s right to be counted at both 

extremes of life, fundamental to social inclusion. Although a relative's death is a loss that 

causes grief, it is legally necessary for the next of kin to register the death and obtain a 

death certificate. Death certificates provide legal evidence of the fact and circumstances 

of death and are often prerequisites for burial, remarriage, inheritance, social assistance, 

or the resolution of criminal cases that may arise concerning its occurrence. (66) 

The statistical function, resulting in the compilation of deaths and CoD, provides 

important information for governments to track disease trends, set public health policies, 

allocate financial and technical resources for appropriate programmes and interventions, 

and identify and prioritise health research activities. (30, 59, 67) Mortality and CoD 

statistics benefit societies because they support governments to plan services for their 

citizens. (66)   

Death certificates must be filled out completely, accurately, and promptly (67), but there 

remain considerable gaps in the availability and the quality of these crucial data in many 

parts of the world. The value of routine data collection sources for national well-being 

and public health progress in several poorer countries is often not acknowledged, either 

by physicians or policymakers. (65)  

1.2.2.1 State of death and cause-of-death registration in the world 

The above-described absence or fragility of CRVS and efficient HIS in the developing 

world jeopardises death registration quality in many countries. The coverage of vital 

routine registration and medically certified CoD in Southern Asia and Africa is minimal. 

The vast majority of deaths are not individually registered nor assigned a CoD, and thus, 

such cause-specific mortality data that do exist generally come from health facility 

records and ad hoc surveys. (68) 

The constraints related to quality death data arise from several factors: 
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- Some countries do not have compulsory national death registration at a policy 

level, and the existing systems cover only part of the population with no CoD data 

for those dying outside of health facilities. (69, 70) In many rural or remote areas 

of LMIC, at least two-thirds and often more than 80% of deaths occur at home. In 

such countries, summary CoD statistics available are likely to be highly biased. 

They derive mainly from deaths in health facilities located in urban settings, which 

are not representative of deaths in the community and do not reliably show the 

general population's CoD pattern. (71) 

- The scarcity of routine compilation of data for analysis, dissemination, and policy 

purposes leads to a limited understanding of death certification's importance within 

and outside the health sector. (70)  

- Some countries charge fees to the family on registration of deaths or cause of 

death, increasing barriers to access this type of record. (69)  

- Health facilities are not mandated to use Medical Certificate for Cause of Death 

form on the CoD recording. Nevertheless, even when they are, the poor quality of 

data can be an issue for policy-making. (70, 72)  

Table 2 shows the distribution of world population according to country reports to the UN 

about completeness (at least 90% of events) of registration of deaths, from 1965-74 to 

1995-2004. About 26% of the world’s population lived in areas that claimed complete 

registration of deaths. There has been little improvement worldwide in four decades, and 

some regions even seem to have worsened their registration systems, such as the 

Americas and Eastern Mediterranean. The later, together with South-East Asia and 

Africa regions, present the most significant vulnerabilities in the complete death 

registration.  
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Table 2 - Percentage of population living in countries with complete death registration, 
by WHO Region 

 1965-74 1975-84 1985-94 1995-2004 

Total 27% 25% 28% 26% 

Africa 2% 4% 2% 7% 

Americas 69% 66% 64% 62% 

Eastern Mediterranean 17% 21% 15% 1% 

Europe 62% 61% 92% 86% 

South-East Asia 1% 1% 1% 1% 

Western Pacific 12% 12% 10% 13% 

Completeness means that the system registers at least 90% of events (deaths). 
Figures for 1965-94 from the Demographic Yearbook (historical supplement 
1948-1997), UN Statistics Division, New York, 2000. Figures for 1995-2004 are 
based on the Demographic Yearbook 2004, UN Statistics Division, New York.  

Adapted from: (23) 

Country reports to the WHO Statistical Information Systems (WHOSIS) are the primary 

source of international CoD statistics from civil registration systems. (23) As of December 

2003, only 115 of 193 member countries, representing 72% of the world’s population, 

had reported cause of death statistics to WHO. The vital registration systems of those 

115 countries capture about 18.6 million deaths annually, representing one-third of all 

deaths occurring in the world. (73) 

Table 3 summarises the number of countries reporting these data by WHO region. Death 

registration coverage varies from close to 100% in Europe to less than 10% in the African 

region. In only 64 of the 115 countries reporting data was considered complete, and this 

happens mainly in developed countries of the European, American, and Pacific regions. 
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Table 3 – Number of countries reporting data from their vital registration system to WHO 
and countries with no recent data, December 2003 

WHO Region 
Total 

no. 

Complete 

data 

available 

Useable 

data 

available 

No 

recent 

data a 

No data 

available 

Member states with  

no recent data 

Africa 46 1 4 42 25 

Algeria,b Angola, Benin, 

Botswana, Burkina Faso, 

Burundi, Cameroon, Cape 

Verde,c Central African Republic, 

Chad, Comoros, Congo, Côte 

d’Ivoire, Democratic Republic of 

the Congo, Equatorial Guinea, 

Eritrea, Ethiopia, Gabon, 

Gambia, Ghana, Guinea, 

Guinea-Bissau, Kenya, Lesotho, 

Liberia, Madagascar, Malawi, 

Mali, Mauritania, Mozambique, 

Namibia, Niger, Nigeria, 

Rwanda, Senegal, Sierra Leone, 

Swaziland, Togo, Uganda, 

United Republic of Tanzania, 

Sao Tome and Principe,c Zambia 

Americas 35 14 33 2 0 Bolivia, Hondurasc 

Eastern 

Mediterranean 
21 3 7 12 6 

Afghanistan, Djibouti, Jordan,b,c 

Iraq, Libyan Arab Jamahiriya,  

Mediterranean Pakistan,b 

Somalia, Sudan, Saudi Arabia, 

Tunisia,b  United Arab Emirates,b 

Yemen 

Europe 52 39 50 2 0 Andorra,b Monacoc 

South-East Asia 11 0 4 7 4 

Bangladesh,b Bhutan, Indonesia, 

Democratic People’s Asia 

Republic of Korea, Timor-Leste, 

Maldives,b Nepal b 

Western Pacific 27 7 17 10 4 

Cambodia, Lao People’s 

Democratic Republic, Marshall 

Pacific Islands,b Micronesia,b 

Papua New Guinea,c Palau,b 

Samoa,b  Solomon Islands,b 

Vanuatu, Viet Nam 

World 192 64 115 75 39  

a Information available from 1990 or later; b Information on deaths is available, but the CoD is not 
included; c Latest available year for information on CoD is prior to 1990. 

Source: (46) 
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The map of the overall quality of death registration clearly illustrates the poor quality of 

reported data in Africa and South-East Asia (Figure 5). It considers criteria such as 

completeness of coverage of deaths and International Statistical Classification of 

Diseases (ICD) codes used (particularly the number of ill-defined codes). Angola is one 

of the countries with no recent data on mortality (Table 3 and Figure 5).   

 

Figure 5 – Quality of cause of death statistics, 2005-2015 

Source: (72) 

1.2.3 Social determinants of health and public health 

The SDH are the circumstances in which people are born, grow, work, live, age, and the 

broader set of forces and systems shaping daily life conditions. (74) These social 

conditions result in disparities in health care access, educational achievement, and 

economic status that influence populations' health, (75) predisposing particular groups 

to diseases and affecting a wide range of health, functioning, and quality-of-life outcomes 

and risks.  

In 2005, the WHO set up the Commission on SDH to marshal the evidence on what can 

be done to promote health equity and foster a global movement to achieve it. In its final 

report, “Closing the Gap in a Generation”, the WHO emphasises the essential role of 

evidence-based policy-making to tackle health inequities and clearly shows the 

importance of broadening public health research scope to include a stronger emphasis 

on the SDH. (48) 
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Different global organisations have developed frameworks to understand SDH, and each 

one of them organises categories of determinants, establishing broad areas across 

multiple domains. The most used categories are related to economic conditions, 

education, health care, neighbourhood, and social and community context. (76) 

The economic conditions commonly studied as determinants of health are household or 

individual income, asset-based measures, occupation, or subjective social status. Their 

effect on the health status of specific groups, in morbidity and mortality, is well studied in 

the scientific literature. (77-82) Even if those factors are not likely to directly affect, they 

serve as proxies for other determinants, operating through differential exposure to 

conditions that have more immediate health effects. (83) Some pathways by which 

socioeconomic status (SES) influences health are related to environmental exposure 

(such as housing quality aspects, overcrowding, and poor sanitation), health care 

(access to, use of, and quality of health care), and behaviour and lifestyle (such as 

smoking, diet, exercise, healthcare-seeking). (83, 84) 

Education is usually reported as the completed number of school years, literacy, or as 

the highest qualification attained. Out of all the SDH, education is consistently ranked 

among the most important factors concerning health disparities. (85) Its association with 

adverse health outcomes is well-studied regarding different diseases, maternal, new-

born and child health, and mortality. (85-89)  

Nevertheless, it is important to stress that education and the other SDH dimensions do 

not act in isolation from other factors. Individuals exist in multiple, multi-layered, and 

interacting contexts. Each of these contexts is a social relations and environmental 

health domain, and education impacts both individuals and each one of those contexts. 

(90) Hence, education influences health by increasing individual knowledge, literacy, and 

critical thinking skills, affecting the occupational status and increasing job opportunities, 

improving healthy behaviours, managing risky activities, and boosting social-

psychological factors. (85, 90, 91) 

Another component of SDH usually evoked is health care, as limited access leads to an 

increased risk of poor health outcomes. (92, 93) Access to health care can be defined in 

a variety of ways, such as health care coverage, provider availability, and quality of care 

(94) organised in the following dimensions: availability, accessibility, affordability, and 

acceptability. (95, 96) 

Access to, use of, and quality of health care vary by socioeconomic status. People in 

emerging countries tend to have less access to health services than those in better-off 

countries, and within countries, the poor have less access to health services. (93) Even 
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in places that provide universal coverage, persons of low SES, with less income and 

education, do not use health services in the same way as their counterparts' high SES, 

wealthier, and better educated. (83) 

Several aspects contribute to restraining access to health care, especially in developing 

countries. Some of them are related to the knowledge and education deficits that prevent 

illness recognition and the potential benefits of treatment, constraining the demand for 

health care access. (92, 93) Also, the low quality of care offered, which impedes the 

development of trust. (96, 97)  Finally, the costs appear frequently as a restriction for the 

use of health care. Even in settings where public care is theoretically free of charge, 

travel costs can be substantial, mainly for those living in rural areas and distant from 

health facilities. The poor conditions of roads imply time, effort, and costs to arrive at the 

point of health services delivery. Besides, informal payments can be frequent and 

considerable in many public health care systems. Inclusive, they might be higher than 

the legally charged costs or even exist when formal charges do not. (93, 96) 

It has been estimated that scaling up the utilisation of effective health care could avert 

under-five child deaths by 63% worldwide if coverage rates of effective prevention and 

treatment interventions were to increase from the current levels to 99%. (98) The raising 

of critical maternal health interventions to a coverage of 99%, especially in obstetric care, 

would reduce maternal death by three-fourths. (99) Undoubtedly, these estimates for 

reducing deaths due to specific care emphasise the importance of access to health care 

as an essential determinant of health.   

Aspects of the neighbourhood, such as place of residence (urban versus rural areas), 

physical environments, and housing conditions of individuals, are also frequently 

accessed in clinical and epidemiological studies as important SDH. Those from lower 

SES are more likely to live and work in worse environmental conditions. (83) 

The focus on geographic characteristics has shifted in public health research, particularly 

in international health and community development. In the past, research has mainly 

documented the difference between urban and rural areas in terms of health care access 

and utilisation, cost, and geographic distribution of providers and services. However, the 

rapid increment of urbanisation and the epidemiological transitions began to direct its 

attention toward variations in population health, environmental health, and the 

differences between urban and rural health behaviours. Therefore, the dichotomy of 

urban versus rural areas has different epidemiological approaches. On the one hand, 

several studies prove that inhabitants from rural and remote areas of LMIC experience 

lower life expectancy and poorer health status than those from urban areas. (93, 100, 
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101) On the other, there is raising interest in the effects of urbanisation on health, (102, 

103) mainly on chronic diseases, (104, 105) which increased in the developing world. 

(106) 

Finally, social and community contexts are considered SDH dimensions, given their 

importance for individuals' health. Those consist of the social settings in which people 

live and act, such as relationships and the social, religious, cultural, and occupational 

institutions with which they interact. Aspects of the social and community context include 

social cohesion, civic participation, discrimination, and incarceration.  

Several studies found a positive relationship between individual self-reported health, 

morbidity or mortality, and various social capital measures such as trust, participation in 

local organisations and social isolation. (107-110)  Isolation and lack of engagement in 

social networks are strong predictors of health. Patterns of social interaction also affect 

disease risk. For sexually transmitted diseases, for example, the transmission is more 

rapid in high-risk networks, which are often clustered in more deprived areas, thus putting 

lower SES persons at higher risk for exposure. (83) 

1.2.3.1  Research on SDH in developing countries  

The previously presented factors are critical determinants of health and related 

inequalities. Nevertheless, there are differences between and within countries. It would 

be simplistic to assume that the effect of SDH is homogeneous everywhere. Therefore, 

the study of SDH aiming to reduce health inequalities might need to be specific since 

evidence can be context-dependent. (111) 

Health inequality as a social phenomenon is multi-faceted with multiple causes, which 

requires multilevel research at local, national, continental, and global levels. Compared 

to other parts of the world, there is little research to address SDH and tackle many of the 

root causes of health inequalities in developing countries, where those are of the highest 

magnitude. (111-114) 

In Angola, a few recent population surveys are addressing social and economic 

conditions of the population (115, 116) though little research is known on their effects as 

determinants of health. In this thesis, we include results on the analysis of social 

determinants of health based on data collected within the HDSS and VAS (Papers II, III, 

and IV). 
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1.3. Angola Country Profile  

Angola is one of the largest countries in SSA, is situated in Central Africa (WHO Region 

D), and bordered by Namibia (south), the Democratic Republic of Congo (north), Zambia 

(east), and Atlantic Ocean (west). Portuguese is the official language of Angola and is 

spoken by most of the population, but there are more than 18 national languages. (14) 

The country covers an area of 1.246,700 km2 and is divided into eighteen provinces.  

The first population census since the country's independence in 1975 was carried out in 

2014. The Census registered a population of 25.789,024 residents, 12.499,041 males 

(48.5%) and 13.289,983 females (51.5%). (115) 

Luanda concentrates 26.9% of the country population, with 6,945,386 residents, and the 

Province of Bengo, where the present study took place, is the least populous in the 

country, with 1.4% of the total population, corresponding to 356.641 residents. The 

population density in Angola is 20.6 individuals per km2, 368.9 in Luanda and 17 in 

Bengo. (115) 

Table 4 shows the distribution of the national population by place of residence, provinces, 

and age-groups.  
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Table 4 – Geographic and age group distribution of the population in Angola  

  N (%) 

 Angola 25 789 024 (100) 

Place of residence Urban 16 153 987 (62.6) 

 Rural 9 635 037 (37.4) 

Provinces Bengo 356 641 (1.4) 

 Cuanza Norte 443 386 (1.7) 

 Namibe 495 326 (1.9) 

 Cuando Cubango 534 002 (2.1) 

 Lunda Sul 537 587 (2.1) 

 Zaire 594 428 (2.3) 

 Cabinda 716 076 (2.8) 

 Moxico 758 568 (2.9) 

 Lunda Norte 862 566 (3.3) 

 Malange 986 363 (3.8) 

 Cunene 990 087 (3.8) 

 Bie 1 455 255 (5.6) 

 Uíge 1 483 118 (5.8) 

 Cuanza Sul 1 881 873 (7.3) 

 Huambo 2 019 555 (7.8) 

 Benguela 2 231 385 (8.7) 

 Huíla 2 497 422 (9.7) 

 Luanda 6 945 386 (26.9) 

Age group 0-14 years 12 196 496 (47.3) 

 15-64 years 12 980 098 (50.3) 

 ≥ 65 years 612 430 (2.4) 

Adapted from: (115) 
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1.3.1 The socioeconomic context and the health sector 

The country faced one of the bloodiest and prolonged conflicts in Africa: fourteen years 

of armed struggle with the Portuguese colonial power, from 1961 until 1975, the year of 

Angola's independence, followed by a protracted civil war for almost 30 years, ending on 

April 4, 2002. (117)  

The war's repercussions were vast destruction of infrastructures (roads, railways, 

bridges, agriculture), the country's interior areas heavily mined, and a torn social fabric. 

The conflict triggered numerous deaths and massive migration from rural to urban areas, 

exacerbating geographic disparities in income, opportunities, and human capital and 

leading to a humanitarian crisis, with dramatic consequences on the economy, health 

system and social welfare. (14, 15) The need to rebuild infrastructures and meet the 

most pressing needs of the population became a priority. (118, 119)  

The rapid economic growth experienced after the end of the civil war was favourable to 

socioeconomic changes. Between 2000 and 2010, Angola had the fastest growing 

economy in Africa and one of the fastest in the world, with a Gross Domestic Product 

(GDP) per capita average annual growth rate of 12.28%. (120)  

Especially since the beginning of the century, the country made progress towards 

improving key health indicators such as life expectancy at birth, which went from 45 years 

in 2000 to 52 in 2014, and maternal mortality rates, which went from 924 deaths per 

100,000 live births in 2000 to 493 in 2014. (15) However, regardless of those 

improvements, most health key indicators remained weak compared to other LMIC and 

SSA countries. (15) (Table 5) The economic growth outpaced human development. (121-

124)  
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Table 5 – Social and health indicators in Angola, SSA, LMIC, and upper and middle-income 

countries (UMIC), 1990-2014 

 1990 2000 2010 2014 

Life expectancy at birth     

   Angola 41 45 51 52 

   SSA 50 50 56 57 

   LMIC 60 63 66 67 

   UMIC 68 71 74 74 

Infant mortality rates (per 1,000 live births)    

   Angola 134 128 110 99 (44)* 

   SSA 109 94 66 58 

   LMIC 83 66 47 41 

   UMIC 42 31 18 15 

Maternal mortality rates (per 100,000 live births)    

   Angola 1,160 924 561 493 

   SSA 987 846 625 560 

   LMIC 533 410 284 257 

   UMIC 114 86 63 55 

Note: World Bank Development Indicators database data.worldbank.org (*) 2015-16 Multiple 
Indicator and Health Survey (IIMS) 

Source: (15) 

Until 2014, the oil-based economy produced growth rates above 8%, but with the 

decreasing in global prices, rates fell to 4.8% in 2014 and 3.0% in 2015 (124), and, since 

then, the abrupt and continued fall in oil prices led the country to a financial crisis. 

According to the World Bank, the recent economic crisis has affected several sectors of 

society, including the health sector. Therefore, it is likely to have adverse effects on 

health outcomes jeopardizing the progress made so far. (15)  

Between 2013 and 2018, Angola's public debt more than doubled, going from 33% to 

70.5% of the GDP. (125) On the contrary, the government budget allocated to health has 

been decreasing over the years. In 2014 the general government expenditure in health 

was 4%, in 2015 was 4.4%, and in 2016 had gone to 3.7%. (126)  

In Angola, similarly to what happens in other developing countries, domestically financed 

government expenditures on health fall well short of Abuja Commitment targets (to 

allocate at least 15% of their annual budget to improve the health sector), and of resource 

requirements to reach the health SDGs. (127) Therefore, as in most developing 

countries, the health system is weak, characterized by a lack of planning, inefficient 
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budgeting and governance, dilapidating infrastructures, shortage of health workforce, 

and a general lack of adequate information systems. (128, 129) 

1.3.2 Health system  

In 2001, on the broad government reform sequence, Angola embarked on decentralising 

the public health system, both at administrative and decision-making levels. (117, 130) 

The health system is organised into three levels of care (primary, secondary, and 

tertiary), corresponding to levels of government (district, provincial, and national) 

(Decree No.262/10 of November 24, 2010). (15, 130, 131) 

The Angolan Ministry of Health (MINSA) is responsible for policy, planning, regulation, 

training, public health programmes, and essential drugs procurement. The MINSA 

carries out its technical guidance role through various national health programmes, most 

of which are heavily dependent on external assistance (e.g. malaria, epidemiological 

surveillance, reproductive health, tuberculosis, among others). (130) The public health 

delivery system is responsible for the tertiary level, consisting of national and specialised 

hospitals. With its Provincial Health Directions, the Provincial Governments are 

responsible for the second level, including general and monovalent hospitals. The 

Municipal Governments increasingly manage the primary health care network, consisting 

of health centres and posts, municipal hospitals, nursing stations and doctor’s offices. 

However, there is a limited administrative and technical capacity at the local level, 

constraining the decentralisation process's challenges. (14, 15) 

Documents published recently cite different numbers of health facilities at each level, 

suggesting some uncertainty in the classification of health posts, for example, and lack 

of updated information on their functionality. (130) The most recent official report at our 

acknowledge (MINSA, 2016) indicates 3,023 public health facilities: 2,120 health posts, 

700 health centres, 145 municipal hospitals, 46 provincial hospitals, and 12 central 

hospitals. (132). Private health sector providers include both for-profit and non-profit 

entities. The formers are mainly in large urban centres and their peripheries, where the 

public network is limited. The non-profit providers are mostly managed by religious and 

non-governmental organisations, serving the outskirts of cities and rural areas and 

mainly disadvantaged communities. (15) Private health insurance must be purchased 

out-of-pocket and accounts for less than 0.5% of the total health spending. (117) 

There is an asymmetric distribution of health facilities in the country: 24% of the rural 

population has access to a public health centre or clinic within a 2km radius, compared 

to 63% of the urban population. (117, 132) Besides that, public health services deliveries 
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are often in an advanced state of degradation and are poorly equipped. Especially 

primary health care facilities suffer from many lacking proper conditions, such as 

connection to water, electricity, sanitation pipelines, and clinical equipment. For that 

reason, Angolans tend to bypass the primary level and go straight to the provincial 

hospitals, causing overloading at this level. (15)  

One of the main problems of the national health system identified by the Ministry of 

Health is the weak referral and counter-referral mechanisms between the three levels of 

the service. (132) Another problem is the quantitative and qualitative insufficiency of 

human resources and poor health workforce distribution in rural and urban areas. (119) 

According to the Atlas of African Health Statistics, the physician-to-population ratio (per 

10,000 population) for 2007-2013 in Angola was 1.7, inferior to the African WHO Region 

average, of 2.7. However, the registered ratio of nursing and midwifery per 10,000 

inhabitants in the same period was higher in Angola, 16.6, compared with the average 

of African countries, of 12.4. (133) In 2016, the Ministry of Health registered in the 

National Development Plan for 2018-2022, 2.38 physicians and 13.22 nurses per 10,000 

inhabitants. The goals for 2022 more than double the registered numbers of 2016 and 

consist of 5 physicians and 35.35 nurses per 10,000 inhabitants. (132) 

1.3.3 Health Information System  

After the war, Angola was left without a functioning health care system, with limited 

information/data to support policies and decision-making processes, and serious 

development challenges, particularly poor public health. (14, 117, 120)  

The health sector’s contribution to the National Development Plan emphasises the 

critical existent information system, establishing the HIS's strengthening as one of the 

priority keys in health. (117, 132) 

The country suffers from many of the contingencies described in previous sections 

concerning CRVS and HIS status. specific to developing countries.  

According to different assessment reports of the Angola Health System, the HIS in 

Angola lacks funding, efficiency, planning, accurate data, and the ability to analyse and 

use data for decision-making purposes. (14, 130, 134) There are multiple parallel data 

flows, with different national programmes that maintain their vertical datasets and forms 

but mainly operating in a unidirectional way. The flow of routine health information is 

exclusively one-way from the service delivery and surveillance locations to the national 

level with little capacity or incentive at any level to use the data for decision-making. (14) 

This one-way process does not contribute to motivating data collectors to be concerned 
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about data quality. In this context, the MINSA recognises the need for “The integrated 

HIS [must] ensure a permanent flow of information from the bottom to the top of the 

health system, with due feedback from the central and intermediate levels to the primary 

level.” (134) Out of the national 18 provinces, only Luanda province has a health strategy 

that includes health data. (130) 

Strategic goals to improve the health system and health outcomes in the country include 

producing reliable and timely statistical data and information for decision-making, 

planning, resource management, and assessing the health situation and its trend. 

Moreover, health information capacity improvement also encompasses professionals' 

training in priority areas, such as public health, epidemiology, statistics, management 

and administration, logistics, and information technology. (132) 

1.3.4 Sociodemographic and health-related data in Angola 

Angola is one of Africa's SSA countries, where the systematic recording of vital statistics 

is still weak.  

During the war, as many as one million Angolans died, 4,5 million were internally 

displaced, and 450,000 had fled the country. (14) The context of prolonged civil conflicts 

and the respective debilitation of infrastructures, destruction of civil registration services, 

and massive displacement of populations to escape the war hindered the existence of 

effective records of structures and population dynamics. (44, 135) 

Official records of births, deaths, and causes of death, essential for understanding public 

health status in the country, are incomplete.  

The national Census of 2014 revealed that almost half of the national population (47%) 

was not registered in the Civil Registration Services. Only one quarter (25%) of children 

under five years had a birth certificate in Angola, which means that more than 3,5 million 

children in this age group do not exist in the legal system. (115, 136) 

Evaluation reports on the national HIS state that the mortality subsystem has been 

inconsistent and unable to produce reliable indicators. (119, 134) Mortality rates obtained 

do not allow an accurate assessment of the country's situation, given that death 

certification outside the formal health system is limited. (14) Moreover, the estimation of 

mortality indicators is based on records of public hospitals, mainly from Luanda, which 

is not representative and sufficient to inform the population's health status. (134) It is 

estimated that only about 5% of under-five children deaths take place at the hospitals 

(137) and that barely 44.6% of the population has access to any type of health care. 

(132) 
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The shortage of accuracy on reported death's number is aggravated by the lack of 

knowledge of their causes. (14) As of June 2007, Angola is among the 68 countries (24% 

of the world population), for which CoD data was not reported to WHOSIS. (23)  

Meanwhile, some efforts are being made to maintain systematic data collection systems 

at the national level by applying health system regulations and introducing provincial 

health maps to guide infrastructure investment and operational decisions. (14) Further, 

in the last decades, the country has benefited from several household surveys and other 

studies, which are examples:  

- The Malaria Indicator Survey 2006-07 (138) 

- Integrated Population Welfare Survey 2008-09 (IBEP) (139) 

- The Malaria Indicator Survey 2011 (140) 

- Multiple Indicator and Health Survey 2015-16 (IIMS) (116) 

Besides, as we mentioned before, in 2014, Angola carried out the first national population 

census (115) since the country's independence. Likewise, invested substantially in civil 

registration infrastructures, particularly birth registration (135).  

All those sources provide essential health, population, and social data fundamental to 

health outcomes measures, although the resources needed to register and report 

accurate and complete health and vital statistics are not yet fulfilled. 
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1.4. Health and Demographic Surveillance System (HDSS) 

With the rudimentary state of vital registration and HIS in most developing nations, 

estimated projections are sometimes based on educated guesses and intuition rather 

than facts. (141, 142)  

Several strategies for collecting and analysing data have been developed as interim 

substitutes for complete civil registration to bridge information gaps, such as population 

Census, Sample Registration Systems, Demographic Household Surveys, Demographic 

Surveillance Sites. Each one of them has strengths and weaknesses, and they must be 

complementary rather than competitive. (6, 143) The latter is the focus of this work, as 

well as its integrated Verbal Autopsy System, both created to respond to an information 

gap. They were used as alternative data collection systems, at a local scope, in a context 

where there were no accurate and sufficient official data to guide research, provide 

empirical evidence, and direct public health knowledge and interventions. 

An HDSS is a longitudinal data collection process that systematically and continuously 

monitors population dynamics for a specified population in a geographically defined area 

that lacks an effective system for registering demographic information and vital events. 

(6, 44, 144-146)  

The first HDSS was implemented in 1940 in South Africa, and in the last 40 years, many 

developing countries have responded to the absence of effective health and population 

data by establishing such systems. (147) There are 57 known field sites located in 

LMICs, 42 sites are spread in Africa, 13 in Asia and two in Oceania. (148)  

Considering the Portuguese Speaking African Countries (PALOP), there is an HDSS 

situated in Mozambique, established in 1996 by the Manhiça Health Research Centre 

(CISM), and the Dande HDSS, situated in Angola, established in 2009 by the Health 

Research Centre of Angola (CISA). The latter is the focus of this thesis. Its 

implementation was inspired in the Manhiça HDSS.  

The Dande HDSS Centre is the only one in the region of Central Africa (Figure 6).  

Most of the HDSS is part of the International Network for the Demographic Evaluation of 

Populations and Their Health (INDEPTH), a global network of research centres that 

conduct longitudinal health and demographic evaluation of populations in LMIC (Figure 

6). (149) 
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Figure 6 – HDSS in the World in 2018 

Note: The red marks represent countries with HDSS (members of the INDEPTH Network in 
2018). The yellow mark represents the Dande HDSS (not a member of the INDEPTH 
Network). 

Adapted from: (148) 

The general methodology of an HDSS consists of performing an Initial Census 

(baseline), enumerating, and registering everyone in a specific demographic surveillance 

area (DSA) to define the target population. Regular subsequent update rounds, 

consisting of periodic visits to all the households in the DSA, monitor births, deaths and 

migrations, the only events that can change the initial population. (150) Figure 7 

illustrates the process.  

 

 

 

 

 

 

 

 

Figure 7 – The structure of an HDSS  

Adapted from: (146) 
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Some HDSS often complement these core demographic data, gathering other variables 

during follow-up periods, such as health-related and socioeconomic factors, to 

investigate risks of diseases or health conditions or to identify high-risk groups among 

communities in the area. (146, 147, 150) 

The origin of the HDSSs was based on the concept of a prospective community study 

(PCS) designed in the early twenty century, aiming at the prospective and systematic 

follow-up of a community to research fields such as demography or public health. (147) 

Over the years, numerous HDSS has been instituted with different purposes, but they all 

track population and demographic changes within their research sites or surveillance 

areas. (44) Therefore they are effective research instruments that can capture the 

rapidly-changing dynamics of health and social transitions in developing settings, (145) 

and their value as a stable and reliable source of information has been increasing with 

regard to health and demographic data from areas and regions that lack data collection 

systems for vital statistics. (143, 146, 151) 

1.4.1 The Dande HDSS 

The profile of the Dande HDSS with more detailed information on questions such as why 

it was set up, where is the DSA, who covers, what measures and key findings are 

presented in the Results section of this thesis (Paper I). 

This section will briefly describe aspects related to the design and implementation of the 

Dande HDSS, general data collected, characteristics of the population and housing 

conditions since the Initial Census, and the main challenges and constraints of research 

in the resource-poor setting of Dande. 

1.4.1.1  Setting up an HDSS in Dande 

In 2007, a partnership between the former Portuguese Institute for Development 

Assistance (former IPAD and currently Camões – Institute for Cooperation and 

Language), the Calouste Gulbenkian Foundation (FCG), the Angolan Ministry of Health 

(MINSA), and the Bengo Provincial Government (GPB), created CISA, a project for the 

implementation of the first Health Research Centre in Angola.  

CISA's general objectives were to conduct epidemiological research on the most 

prevalent diseases affecting the country's population and its risk factors; to promote the 

integration of Angolan health professionals in national and international research 

projects; and to provide learning opportunities in its several research areas for national 

health professionals, graduate students and researchers.  
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CISA was implemented within the facilities of the Bengo General Hospital (HGB), in 

Caxito, a city 60 km northeast of Luanda, in the Municipality of Dande and capital of 

Bengo Province. Its location was fundamentally due to three reasons:  

- The proximity of Luanda and the implementation in the same geographic area as 

that of the Bengo region's referral hospital (HGB) to work in articulation in defining 

the primary health research needs and collaborating in research hospital-based 

studies. 

- The existence of the Internship Centre of the Faculty of Medicine within the HGB, 

enhancing the connection and training of medical students in health research. 

- Moreover, because Bengo, including Caxito, is an endemic area for the main 

diseases with public health relevance in the country, which constitute CISA’s 

research interests (such as malaria, schistosomiasis, soil-transmitted helminthiasis, 

trypanosomiasis).  

The scarcity of population and health data (as morbidity and mortality) to support 

research led to creating an HDSS. The Dande HDSS was implemented in 2009 to collect 

accurate longitudinal data on population structure, dynamics, and location. It aimed to 

provide reliable and up-to-date denominators for calculating vital rates and analyses 

requiring at-risk populations and serving as a sampling frame for epidemiological or other 

health-related studies. (152) 

The implementation of the HDSS was prepared in collaboration with local authorities, 

including the Municipal Administration of Dande (AMD). The Dande municipality has five 

communes (Caxito, Mabubas, Úcua, Barra do Dande and Kicabo) with a territorial 

extension of 7,384 km2 (Governo Provincial do Bengo, 20141. Unpublished work), and 

according to data provided by the AMD, the population of the entire administrative area 

was around 60,000 people. Therefore, the HDSS was planned based on this assumption.  

However, before the Initial Census, the households of the area were counted to preview 

the census dimension and estimate logistic needs. It became evident that the real 

number of individuals would fairly exceed the estimates of the total population based on 

AMD data. Given the constraints and logistic challenges of creating an HDSS and 

maintaining the population's follow-up in such a large area, only three of the five 

communes of the Dande Municipality were included (Caxito, Mabubas and Úcua), 

keeping the initial plan of about 60,000 people under surveillance. 

 
1 Governo Provincial do Bengo. Perfil Municipal do Dande. Dande, Angola: Administração Municipal do 

Dande, Governo Provincial do Bengo; 2014. [Unpublished work] 
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The three communes included in the DSA are contiguous (Figure 8) and comprise urban 

and rural settings, with a variety of landscapes and environmental conditions. The Dande 

HDSS covers an area of 4,764 km2 (152) involving 71 neighbourhoods, of which 30 are 

considered urban (agglomerations of 2,000 or more inhabitants and basic 

infrastructures), and 41 are rural, following the definitions of the National Institute of 

Statistics of Angola (INEA). (139) 

 

Figure 8 – The Dande HDSS, Dande Municipality Bengo Province, Angola 

Source: Dande HDSS 
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The Initial Census established the baseline population of 59,635 inhabitants, distributed 

per 15,579 households. The census registered 43,106 residents in Caxito (72% of the 

DSA total population), much more than the 25,000 estimated by the AMD for the same 

area. The discrepancy between the Dande HDSS Initial Census results and the official 

data provided by the AMD, highlights the need for accurate data. 

1.4.1.2 Implementation procedures in the field 

The Dande HDSS activities were presented and discussed with administrative and 

traditional authorities (known as sobas) and local leaders, especially those usually on 

community committees, namely coordinators and secretaries of the neighbourhoods, 

and representative leaders of the Organisation of Angolan Woman (called Mamã OMA). 

Before the Initial Census, the coordinators collaborated with the Dande HDSS team to 

recognise the territory and define communes and neighbourhoods borders (Figures 9 

and 10). 

  

Figure 9 and Figure 10 – Community leaders working with HDSS field workers in the 

definition of the neighbourhoods and communes borders within the DSA 

Source: Dande HDSS. Photos taken by Maria João Berhan 

In a context of a recent prolonged civil war, a very militarised and politicised society, 

where the population and the local authorities were not used to door-to-door 

questionnaires or to provide personal and household information, the collaboration with 

coordinators was essential at the beginning of the HDSS activities. They played a crucial 

role in raising people's awareness of the objectives of the HDSS and on the periodic 

presence of surveyors in the field to collect data in all the households. They served as 

mediators between the population and HDSS team, helped arrange community 

meetings, and contributed to establishing a relationship based on trust. 
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These meetings were organised at different moments and had several purposes: before 

the beginning of fieldwork, to inform the population about the HDSS´s objectives and 

mobilise people to cooperate, to present and discuss new projects, and to report 

feedback of results to the community.  

Figure 11 shows one of the dozens of meetings with the community.   

 

Figure 11 – Meeting to inform the population about the HDSS´s objectives and mobilise 

them to cooperate 

Source: Dande HDSS. Photo taken by Maria João Berhan 

Additionally, before the beginning of fieldwork, there were some meetings with military 

and police authorities, explaining the objectives of the HDSS and underline the scientific, 

confidential, and civil (non-political) nature of the data collection.  

1.4.1.3  Data collected by the Dande HDSS  

The Initial Census was performed between August 2009 and March 2010. After that, the 

inquirers visited periodically every household in the DSA to update demographic events 

(births, deaths, migrations, and pregnancies) and housing information. In each of those 

visits, called Update Rounds (UR), the fieldworker had the support of a UR book (Livro 

de Ronda), a form summarising all the individual and household data collected in the 

prior visit to guide the interview. The inquirers checked all the information and completed 

it or changed it according to each household's situation.  

Between 2009 and 2017, the Dande HDSS carried out 11 UR and collected information 

at individual and household levels. Until the 5th UR (end of 2011), data have been 

obtained through quarterly rounds, and after that, the periodicity varied, mainly for 

logistical and financial reasons, and the visits started to be biannual or annual.  
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The Dande HDSS surveys recorded salient features of each household's living 

conditions and assets in the DSA, covering such areas as building materials, access to 

improved water and electricity, and ownership of assets, transport, and livestock 

(detailed in the Methodology chapter). Besides the characterisation of the surveilled 

population, the data collection of several socioeconomic variables intended to study 

social determinants of health and compare local results with national and international 

surveys, such as those of Demographic Health Surveys (DHS).  

From the 9th UR (2015) onwards, were introduced health-related questions in the 

periodic survey visits, namely on health behaviours (such as malaria prevention, 

antimicrobial storage and use, health-seeking behaviour), reported fever, and health 

care needs.  

In addition to the routine information collected, which was analysed in the studies that 

make up this thesis, specific questions were introduced to develop studies III and IV. 

Besides the routine data on pregnancy outcomes, maternal health care access and the 

woman's reproductive history were added for study III. For study IV, the MacArhurs Scale 

was tested in the field to measure the subjective perception of status, aiming its validation 

for further studies on health inequalities. Moreover, were collected data on population 

health reported needs and health-seeking behaviours.  

Farther to the demographic events monitored in all UR (births, deaths, and migrations), 

were also registered and monitored pregnancies to a better follow-up of birth outcomes, 

enhancing the reporting of childbirth, as well as neonatal and maternal deaths. 

The data collected in each UR at the household, individual, and demographic levels and 

variables related to health issues are displayed in Table 6.  

A detailed description of the HDSS survey instruments will be presented in the 

Methodology chapter.  
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Table 6 – Data collected in the Dande HDSS since the Initial Census  

Data collected 
Initial 

Census 

1st 

UR 

2nd 

UR 

3rd 

UR 

4th 

UR 

5th 

UR 

6th 

UR 

7th 

UR 

8th 

UR 

9th 

UR 

10th 

UR 

11th 

UR 

 House characteristics X     X    X X X 

Households Assets      X    X X X 

 Geographical coordinates X X X X X X X X X X X X 

 Personal Data X X X X X X X X X X X X 

Individuals Education X X X X X X X X X X X X 

 Place of birth      X X X X X X X 

 Births X X X X X X X X X X X X 

Demographic Deaths X X X X X X X X X X X X 

Events Pregnancies X X X X X X X X X X X X 

 Migrations X X X X X X X X X X X X 

 Household income          X X X 

 Subjective social status          X   

 Media utilisation          X X X 

Other variables Social capital          X X X 

 Health care needs          X X X 

 Health care seeking behaviour          X X X 

 Mosquito bed net utilisation          X X X 

 Reported fevers           X  

 Antimicrobial storage and use           X  

Source: Dande HDSS 
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Given the importance of the geographical location of events for understanding health 

outcomes, (153, 154) the households were georeferenced in all UR, using a geographic 

positioning system (GPS) Garmin 60 Cx. Household georeferentiation was 

complemented by collecting coordinates of relevant locations such as roads, paths, 

rivers, lakes, irrigation channels, and buildings (health facilities, schools, administration, 

churches, among others). All the coordinates were integrated into a geodatabase, which 

formed a Geographic Information System (GIS) within the HDSS. (152) The use of 

geographical coordinates allowed the linkage between HDSS data and health data, 

health facilities, local infrastructures, and environmental conditions (such as roads and 

rivers). The GIS within the HDSS aimed the organisation of fieldwork (maps with size, 

distance, accessibility, and the number of households per neighbourhood), the update 

of existing cartography, geospatial analysis (spatial disparities, delimitation of risk areas, 

adverse environmental factors) and, finally, the selection of samples for epidemiological 

studies.  

Figures 12 and 13 are examples of some of the maps produced with geographical data 

collected within the HDSS.  

 
Figure 12 – DSA map showing neighbourhoods, sectors, hydrography, and roads  

Source: HDSS and GIS Database 
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Figure 13 – Map of the predicted spatial distribution of malaria, produced with 

geographic data collected by the HDSS 

Source: (155) 

1.4.1.4  An overview of the surveilled population  

The number of residents registered in the DSA at the end of 2010 (63,081) registered an 

increase of 6% compared with the baseline population assessed by the Initial Census 

(59,635). In the following years, the number of residents registered an overall decreasing 

tendency, except in 2013. In 2014, the INEA performed the national census. The 

government promoted an extensive media campaign since the population had not been 

registered at the national level for over 40 years. The CISA and the HDSS team 

considered that the coexistence of inquirers in the field was not appropriate so as not to 

confuse or overburden the population with door-to-door surveys. Therefore, data 

collection was suspended during 2014 and, in the same year, was completed an 

exhaustive data cleaning process of the HDSS databases. This pause may be the 

consequence of the decline in 7% of the registered population observed in the same 

year. (Table 7) 
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Table 7 – Number of residents registered in the HDSS area from 2010 (Initial Census) to 

2017 (11th UR) 

Year HDSS visits Number of residents Annual variation (%) 

2009-2010  Initial Census / baseline 59,635  

2010  1st and 2nd UR 63,081 6% 

2011  3rd to 5th UR 62,000 -2% 

2012  6th UR 60,807 -2% 

2013  7th to 8th UR 62,900 3% 

2014   58,645 -7% 

2015  9th UR 58,276 -1% 

2016  10th UR 59,530 2% 

2017  11th UR 58,481 -2% 

Source: HDSS database. Unpublished data. 

The studies included in this thesis were based on data collected from the Initial Census 

to the 9th UR. Therefore, the following paragraphs describe the characteristics of the 

HDSS population from the baseline until 2015.  

Figure 14 illustrates the age pyramids of the surveilled population in the Initial Census 

and 2015. The change in age structure is especially evident in the expanding shape of 

the pyramid in the age groups of 0-4 and 5-9 years in the baseline, opposing to a 

contracting shape in the same age groups in 2015, suggesting an underreporting of 

births and under-five children in the 9th UR (Correia and Severo, 2020.2 Unpublished 

work). On the contrary, the groups aged 10-14 and 15-19 years were underrepresented 

in 2010 compared to 2015.  

 
2 Correia D, Severo M. Report to assess the feasibility of data analysis in the CISA project. Health and 

Demographic Surveillance Sistem 2019 Profile. Porto: Instituto de Saúde Pública da Universidade do Porto; 
2020. [Unpublihed work] 
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Figure 14 – Age pyramids of individuals registered in the Dande HDSS, at the Initial 
Census (2010) and in the 9th UR (2015) 

Source: HDSS database. Unpublished data. 

In 2015, the population density in the Dande HDSS study area was 12.6 inhabitants per 

km2. Urban areas concentrated a significant part of the population (78% of the 

households, corresponding to 84% of residents). The average number of inhabitants per 

household was 4.4 (4.6 in urban centres and 3.2 in rural areas), which was influenced 

by the large number of households composed of singular persons (18% of the total, 11% 

residing in urban and 7% in rural areas).  

The average number of rooms per household was 2.7 (Standard deviation, SD=1.3), and 

8.9% of the households lived in overcrowding conditions, considered when there were 

more than three people per room. (156) In the urban areas, households had in mean of 

2.8 rooms (SD=1.38), and in rural settings, 2.5 (SD=1.15), with 10.0% and 5.1% being 

overcrowded, respectively.  

The population mean age was 23.4 years (SD=18.1), and predictably younger in urban 

centres (mean age=22, SD=17.5) than in rural areas (mean age=30.8, SD=23.2). The 

median age was 18 years, both for the total population and urban areas, and 24 years 

in rural settings.  

Those values and the different demographic ratios presented below (Table 8) show that 

the age structure differed considerably according to the place of residence.  
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Of the population living in urban areas, 54% was under 20 years, and 3% was 65 or more 

years, whereas those proportions were 44% and 10% in the rural areas.  

The indicators of fertility also show different patterns according to the place of residence. 

Women of childbearing ages represented 48% of the female population in urban centres 

and 36% in rural areas. The ratio that measures the relationship between the two halves 

of the female population in reproductive ages shows that the potential for fertility, defined 

as the number of women aged 20-34 per 100 women aged 35-49, was 201 in urban 

areas, almost the double than in rural settings, which was 105.  

The child-women rate (CWR), which can be used as a rough indicator of fertility levels 

(as it only accounts for children who survive to 4 years of age), showed 663 children per 

1,000 women of childbearing age in rural neighbourhoods against 606 in urban areas. 

A description of the sociodemographic characterisation of the baseline population was 

published elsewhere. (152, 157)  

Table 8 - Demographic ratios calculated for the Dande DSA, per residence area, 2015 

Indicators DSA Urban Rural 

Youth dependency ratio 

(aged 0-14 / aged 15- 64)*100 
78 80 67 

Old-age-dependency ratio 

(aged 65 or older / aged 15-64)*100 
7 5 18 

Total age‐dependency ratio 

 ((aged 0-14 +  aged 65 or older) / aged 15-64)*100 
85 85 85 

Child to old ratio 

(aged 0-14 / aged 65 or older)*100 
1,041 1,473 373 

CWR 

(aged 0-4 /  women aged 15-49)*1,000 
614 606 663 

Potential index 

(Women aged 20-34 / aged 35-49) *100 
183 201 105 

Ratio of children  

(aged 0-4 / aged 5 - 9)*100 
108 108 104 

Sex ratio 

(men / women)*100 
93 94 90 

Source: HDSS database. Unpublished data. 
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1.4.1.5  Characteristics of the households and living conditions over time 

A brief characterisation of the DSA households from the Initial Census to the 9th UR is 

presented in tables 9 and 10. 

Housing conditions are, necessarily, aspects that interfere in people's lives, making 

those who live in poorer conditions more vulnerable to health threats. The assessment 

of housing characteristics such as flooring, walls, and roofing materials showed that more 

durable materials had replaced the most precarious construction type (such as wattle 

and daub and straw) over the years. In 2015, adobe remained the primary material used 

in the walls, although brick/block has more than doubled, and walls made of woven straw 

have practically disappeared. The same happened concerning the material used for the 

roofs of the houses. There was an increase in the use of sheet iron roofs and a 

considerable decrease in straw roofs. The information on the floor of the house has only 

been collected since 2011. The increase in cement and mosaic floors stood out, parallel 

with the decreasing use of earth floors and carpets (Table 9). 

The Annex I show some photographs of houses built with different materials in the DSA. 
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Table 9 – Characteristics of the households in the Dande HDSS data, from 2009/2010 to 

2015. Housing construction materials 

 2009/2010 

Baseline 

2011 

5th UR 

2015 

9th UR 

Walls    

Adobe 67.1% 69.5% 67.6% 

Brick /bloc 9.4% 13.2% 22.5% 

Wattle and daub 13.1% 12.0% 7.6% 

Woven-straw 8.6% 3.7% 0.8% 

Iron sheet 0.8% 1.2% 1.3% 

Wood 0.1% 0.1% 0.0% 

Other 0.8% 0.2% 0.1% 

Roof    

Straw 13.9% 6.6% 2.1% 

Iron sheet 80.2% 88.0% 94.3% 

Roofing shingles or Fibrocement 3.8% 3.9% 3.4% 

Other 2.1% 1.5% 0.2% 

Floor    

Concrete / Cement - 35.6% 48.5% 

Crude floor (cement) - 7.2% 11.6% 

Ceramic tiles - 2.7% 6.5% 

Earth - 49.9% 31.2% 

Carpet - 4.6% 2.2% 

Mean number of rooms per household 2.27 (SD =1.26) 2.43 (SD =1.30) 2.74 (SD =1.34) 

Source: HDSS database. Unpublished data. 

Table 10 shows an acute lack of basic amenities in the DSA settlements, although some 

improvement has been recorded over time, such as sanitation conditions. As of 

2014/2015, a government programme created a water distribution project, and several 

taps were scattered throughout the neighbourhoods in the urban area. Those taps were 

placed in backyards for the usufruct from several households, reflected in the 

population's access to improved water. The improved water sources (includes piped into 

dwelling or yard, public tap or standpipe, protected well, tanker truck or car with small 

tank drum, bottled water) (158)  have risen from 38.2% in 2009/2010 to 57.0% in 2015. 

The use of unimproved water sources (includes unprotected well and open water 

sources located above ground, such as rivers, lakes, ponds, and irrigation channels) 

(158) dropped from 61.2% to 42.6%. However, of those reporting the use of water from 

unimproved sources, in 2015, less than a third (30.7%) declared the habit of treating 
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water for drinking and cooking. The proportion of households with latrine increased from 

53.3% at baseline to 71.1% in 2015. Moreover, the number of latrines without water (from 

56.2% to 23.2%) and shared latrines with neighbours (55.7% to 29.0%) decreased. 

The number of households with a kitchen had also increased from the baseline (29.5%) 

to 2015 (42.2%). A kitchen was considered a covered place to prepare and cook meals, 

even if outside the house.  

In 2012/2013, public electricity was extended to practically all the Caxito commune 

houses (almost the entire urban area of the study area), increasing the population with 

access to electricity between 2011 and 2015. As a result, there was an increment in 

assets that usually need energy, such as televisions, freezers and fridges, and the use 

of generators dwindled. 

Differences were also noticed regarding the primary fuel used for cooking, with the drop 

of more rudimentary sources, such as firewood and charcoal, and an expressive rise in 

gas use.  

Some photos of the common drinking water sources and examples of sanitation (latrines) 

and kitchen facilities can be found in Annex II.  

Table 10 – Characteristics of the households in the Dande HDSS data, from 2009/2010 (at 
baseline) to 2015. Water and sanitation 

 2009/2010 

Baseline 

2011 

5th UR 

2015 

9th UR 

Drinking water source    

Public tap or standpipe 22.8% 25.8% 3.1% 

Piped into dwelling or yard 9.3% 12.7% 20.7% 

River 48.0% 37.0% 36.5% 

Irrigation channel 0.8% 1.0% 0.5% 

Lagoon 2.3% 0.2% 0.8% 

Well and open sources above ground 10.1% 6.8% 4.8% 

Borehole 1.9% 2.5% 2.1% 

Water tank 4.2% 12.3% 31.1% 

Other 0.7% 1.7% 0.4% 

Treat drinking water    

Yes (of the total of respondents) - 35.6% 34.3% 

Yes (total of unimproved sources) - 40.4% 30.7% 

Kitchen    

No 70.5% 64.9% 57.7% 

Yes 29.5% 35.1% 42.2% 
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Latrine    

No 46.7% 39.1% 28.9% 

Yes 53.3% 60.9% 71.1% 

Yes, with water 43.8% 56.1% 76.8% 

Yes, without water 56.2% 43.9% 23.2% 

Yes, private for the household 44.3% 60.7% 71.0% 

Yes, shared with neighbours 55.7% 39.3% 29.0% 

Household assets     

Electricity - 26.4% 72.7% 

Generator - 70.0% 13.3% 

Radio - 53.6% 56.3% 

Television - 56.7% 70.1% 

Cell phone - 70.4% 75.4% 

Satellite dish - 11.9% 55.2% 

Fridge - 6.7% 13.7% 

Freezer - 29.2% 50.8% 

Car - 12.1% 11.8% 

Main cooking fuel    

Firewood - 28.5% 19.1% 

Charcoal - 10.0% 4.5% 

Kerosene - 2.3% 0.7% 

Gas - 56.4% 74.7% 

Electricity - 0.2% 0.5% 

Other - 2.6% 0.4% 

Source: HDSS database. Unpublished data. 

1.4.1.6  Starting from scratch   

In the following sections, we explore some of the constraints and challenges associated 

with the HDSS creation and maintenance in the resource-poor setting of Dande.  

As we mentioned before, the first step in creating an HDSS is an Initial Census to define 

the baseline population under surveillance.  

Population and household censuses are the processes of collecting, compiling, 

evaluating, and analysing demographic, economic, and social data pertaining, at a 

specified time, to all persons, living quarters, and occupants in a well-delimited area. 

(159) The register should include sufficient identification of each person and household 

to enable their follow-up over time.  
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The enumerate process (count and identify) is usually based on the location and 

respective identification of streets and buildings. However, in Dande, as in a significant 

part of Angola and other developing countries, there is an absence of a comprehensive 

system of street names, numbers, or similar addresses. (160) Furthermore, we did not 

have a list of the living quarters or households in the study area's neighbourhoods. Some 

populations were in such isolated areas that even the local authorities were unaware of 

their existence. Therefore, the entire enumeration process started from scratch, and it 

was necessary to create a numbering system that would allow the identification of 

households, their linkage to the data collected, and the follow-up of the population and 

housing. 

So, before the beginning of the Initial Census, all the households in the DSA were 

counted and enumerated. A Residential Identification Number (Residential ID), with the 

information of the acronym of the neighbourhood, the sector number and the 

identification of the house was painted in wooden plates (Figure 15) and fixed at the main 

entrance of each household, facilitating its visibility by the household members and field 

workers. (152)  

 

Figure 15 – Example of a plate with the Residential ID.  

Note: The acronym of the neighbourhood (CBG for Cabungo), the sector number (01) 

and the identification of the house in the same neighbourhood (0148) 

Source: Dande HDSS 

Due to the high number of plates needed during the Initial Census (around 17,000), the 

HDSS hired a group of young people to make the plates. They ended up forming a local 

business for that purpose, and from then on, they remained responsible for the plates 

(cutting the wood). However, the painting and enumeration process became the HDSS 

team's responsibility, as this work required correspondence between the last household 

number registered in the HDSS database and each plate to be enumerated. In figures 

16 to 19, we can see some examples of enumerated houses in the DSA. 
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Figure 16 and Figure 17 – Examples of enumerated houses in the DSA 

Source: Dande HDSS 

 

Figure 18 – A field worker enumerating a 

house 

Source: Dande HDSS 

 

Figure 19 – A field worker collecting 

geographical coordinates of the house 

Source: Dande HDSS 

 

 

 

1.4.1.7 Where the kids have no name   

The challenges for collecting survey data and obtain accurate data in developing 

countries, in a context identical to that of the Dande DSA, are well documented. (144, 

161-164) Alongside low population literacy, it was common to deal with the interviewees' 

uncertainty about birth dates and names of themselves or other household members and 

the lack of identity documents to validate personal information. 
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In most SSA countries, including Angola, knowing the date of birth is not a very valued 

aspect of everyday life. In fact, actual birth dates are quite often unknown because many 

individuals in Africa do not have an official record of their birth date. (165, 166) 

Coupled with cultural and social factors, the misreporting of age might also be a 

consequence of the population's low educational attainment. Respondents' low literacy 

can affect the reported data quality and precludes other data collection modes than face-

to-face interviewing. (167).  

In the Dande HDSS UR, all sociodemographic and household data were collected via 

interviews with the household head or with another adult responsible for the household. 

Some respondents had difficulty answering questions related to the names and ages of 

other house residents and occasionally about themselves. 

Names are widely collected in almost every micro dataset, including administrative 

registers. In developed countries, the distinction between civil registration names and 

eventual nicknames is generally not a problem. However, in many African countries, 

where the individual registers are not done routinely, and there is no data collection 

culture, the value attributed to personal information, such as names and ages, is volatile. 

Garenne and Cantrelle put it in simple words and state the challenges of “carrying out 

scientific work in traditional societies [referring to Senegal] where nothing is fixed by law, 

and even name and age are negotiable”, (168) highlighting the need for a great effort 

from the researchers working in these settings (144, 168) 

In Angola, people often use distinct names at different moments. It is usual to have a 

nickname or a ‘house name’ (nome de casa), which is known by family and friends, while 

the name of the civil registration is mostly used in formal situations. Some children only 

get to know their ‘official’ names when they go to school and start being called by 

teachers by the name on their register. Nevertheless, some close relatives of the children 

still do not know their registration name. Moreover, the same goes for the names of 

adults. People frequently go by their nicknames, and those follow different rationales. 

Sometimes prevails the order of birth, such as the ‘eldest one’ (mais velho), ’the youngest 

one’ (cassule), or ’fuxi’, if the person was born after twin brothers. Other times people 

are known as their xarás (people with the same name) and called by ’mommy’, ’daddy’, 

or another name unrelated to the one on their identification document.  

Still adding, almost all Africans (and Angolans are no exception) have a traditional name 

that can be used on certain occasions. (169) 

Besides the mentioned issues, sometimes people were not completely aware of their full 

name. Therefore, it was common to report different names from round to round. Those 
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situations made it challenging to register names accurately to ensure that residents could 

be identified in the next visit or if they moved to another household. (152) 

In Table 11, there are some translated excerpts of some interviews done with residents 

in the HDSS area about the rationale for the use of different names. Those excerpts aim 

to exemplify issues related to proper names in the study area.  

Table 11 – Excerpts of interviews about the rationale for the use of different names  

Interview 1 (excerpts) / Interviewee: EL (man, 57 years old) 

EL: My name is Evaristo Lino Costa, but in our culture of the nganguelas [ethnicity from the 

Huila province region] I have another name. I am called Ntchamba for being the third child 

(boy) in the mother's womb. So to the ngaguelas, each child has a name starting with the first 

girl, second and so on. Boys do not escape the rule. As the mother gives birth, they will be 

given names by the first boy, second and third. The first boy is called Ndala, the second boy is 

called Cambinda, the third Ntchamba, the fourth is Cassanga, and the fifth is Captive. In girls, 

the first is called Nyama. The second is Cacuho. The third is Mbala and so on. In recent times, 

we have noticed that some people prefer to be called other names out of shame for their 

traditional name, but I am proud to be called Ntchamba. 

EL: I will give you an example: I have a grandson who is my xará Evaristo. My family thought 

that Evaristo is a house name too heavy for a child. So, I asked my boy to choose a name for 

his nephew, and he attributed Erivânio (from Evaristo). After he grows up, he can adopt another 

name if he wants to, but as a little boy, he will be called Erivânio. 

Interview 2 (excerpts) / Interviewee: JC (man, 48 years old) 

ER: And who chooses those house names (nome de casa)? 

JC: Well, some people are assigned to them by their parents, for example, I have a daughter 

whose civil registration name is Adelaide de Carvalho Costa, but her name is Patrícia. I mean, 

we call her Patricia. 

ER: Why do you call her Patricia instead of Adelaide? 

JC: Well, when she was born, she was very dark, and I thought to call her dark girl (escurinha), 

but I saw that I did not like it. As she is my older sister's xará, I asked my sister to choose which 

name we could call the baby at home, because I would like to call her another name! My sister 

chose that my daughter would be called by Patricia. I did not choose the house name because 

I thought it would be better for my sister. She would be probably angry with me for choosing 

the name: ‘oh, they chose a name without my permission’!. We thought she would be called 

Dadinha (as my sister), but the aunt's decision was another, and we respect it.  

ER: How is your daughter known at school? 
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JC: Adelaide. Well… Patrícia. Teachers call her Adelaide and colleagues call her Patrícia. 

Interview 3 (excerpts) / Interviewee: GS (man, 32 years old) 

ER: What is your civil registration name? 

GS: Gonçalo Dias dos Santos. 

ER: People usually call you Gonçalo in your daily life? 

GS: No. Everybody calls me Fábio. Most of the people do not even know that my name is 

Gonçalo. 

ER: Why people call you Fábio? 

GS: Because is my house name. My mother liked the name and started to call me Fábio when 

I was born. 

ER: Who chose the name Gonçalo, your civil registration name? 

GS: It was my mother. 

ER: Why she did not call you Fábio in the register, do you know? 

GS: Because she gave the name of my xará, my grandfather. 
 

Note: ER=Edite Rosário, interviewer; EL, JC, GS = interviewed 1, 2, and 3, respectively. 

Source: HDSS Data from qualitative work. Unpublished data. 

As previously described, reporting ages and dates of birth could also be problematic. In 

the absence of identity documents, when people had difficulties providing information 

about the birth dates, HDSS inquirers estimated the approximate dates. During the Initial 

Census and the UR, the field workers estimated 3% of the individual birth dates 

registered.   

The estimation of birth dates was made with the support of ‘local calendars’, with 

references to seasons, local and historical events that corresponded to the individual’s 

personal life. The calendar contained, for example, the date of the country's 

independence, elections, or climatic events like droughts or floods. (152)  

Some examples of the interaction with the household respondents demonstrate how field 

workers collected clues to estimate the birth date of the member of the household: 

- “I think my son is four years old. I do not remember the year or month, but I know my son 

was born at the time of ginguba (peanut harvest).” 

- “She was born in the 9th in the year that Agostinho Neto (first President of Angola) died.” 
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- “I was born when we started the fight, the national liberation revolution (Luta da Libertação 

Nacional).” 

From these memories, the inquirers explored information about the time of the month, 

year, and others, to estimate an approximate birth date. These techniques of time paths 

using local calendars are a method commonly used in surveys and census in developing 

countries, aiming to reduce the non-response rate and to improve the accuracy of age 

reported data (161, 170)  

Table 12 briefly illustrates how challenging the inaccuracy of names and birth dates could 

be during the process of data cleaning, especially when people moved from one 

household to another within the DSA (internal migrations) and were registered with 

different personal information (names and dates of birth). In addition to the inquirers' 

errors, there was still a need to resolve the bias caused by the variability of the 

respondents' information supplied. 
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Table 12 – Individuals registered with different personal data during HDSS UR 

Case Name 
Birth date 

(BD) 

House 
name 

Final results 

1 

ADILSON ANTONIO MANUEL ZUMBI 09/01/2009  
4 ENTRIES 

3 different names 

 

ADILSON ANTONIO MANUEL ZUMBI 09/01/2009  

ADILSON ESTEVAO SIMAO ZUMBI 09/01/2009  

ADILSON MANUEL ZUMBI 09/01/2009 EDI 

2 

TEOKAMBE ANDRE SIMAO JOSE 
CORREIA 

24/10/2007  3 ENTRIES 

3 different names 

 

TEOKAMBE JOSE ANDRE CORREIA 24/10/2007 ESTORIA 

ESTORIA ANDRE CORREIA 24/10/2007  

3 

JOSUÉ DOMINGOS AFRICANO 12/10/1985   
4 ENTRIES 

2 different names 

3 different BD 

JOSUÉ BONIFER 15/04/1988   

JOSUÉ BONIFER 12/04/1978 JOSUÉ 

JOSUÉ BONIFER 12/04/1978 JOSUÉ 

4 

SIMAO JOAO CAFUXI DOMINGOS 15/10/1989  
4 ENTRIES 

3 different names 

3 different BD 

DOMINGOS SIMAO 30/06/1986  

SIMAO JOAO CAFUXI DOMINGOS 15/10/1989 SIMAO 

SIMAO JOAO RUFINO 30/01/1991 SIMAO 

5 

DOMINGAS SAMPAIO DEFIATE 09/05/2006 MINGOTA 

4 ENTRIES 

3 different names 

3 different BD 

DOMINGAS SAMPAIO DEFIATE 09/05/2006   

DOMINGAS JOAO SAMPAIO DIFIATE 
JUNIOR 

06/05/2005 MINGA 

DOMINGAS AZEVEDO DIFIATE 07/05/2007 MIMI 

6 
PAULINO JOAO JUSTO 22/07/2006 LIXO 2 ENTRIES 

2 different names PAULINO JOAO LINO 22/07/2006 LIXO 

7 

SUSANA MANUEL FERNANDES 27/07/1987   3 ENTRIES 

3 different names 

2 different BD 

SUSANA FERNANDES CAPEMBA 27/07/1987   

SUSANA FERNANDES KATEMBE 26/07/1988 SUSANA 

8 

ENGRACIA DIAS LOURENCO 11/10/1976   
4 ENTRIES 

3 different names 

3 different BD 

MARLINDA MORAIS DIAS LOURENCO 15/10/1976 MARINELA 

MARLINDA MORAIS LOURENCO 11/10/1977   

MARLINDA MORAIS LOURENCO 11/10/1977 MARINELA 

9 

JULIA ALFREDO JOSE SALVADOR 23/05/2004   
4 ENTRIES 

3 different names 

3 different BD 

JULIA CARIDADE GONCALVES 13/08/2005 JU 

JULIA ALFREDO JOSE SALVADOR 23/05/2003   

JULIA JOAO FULA 30/06/2006 JU 

10 

EVA GARCIA JOSE 02/07/1991   

5 ENTRIES 

5 different BD 

EVA GARCIA JOSE 15/07/1995 VIVI 

EVA GARCIA JOSE 02/06/1991 VIVI 

EVA GARCIA JOSE 02/06/1992   

EVA GARCIA JOSE 12/06/1991 VIVI 

Source: Dande HDSS Database. Unpublished data. 

Note: For ethical reasons, the names of the members have been changed to avoid their 

identification while maintaining the logical structure that they have in the HDSS database. 
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1.4.1.8 The fieldwork 

Another challenge for research in the Dande setting was associated with fieldwork, 

namely, data collection in hard-to-reach areas and remote locations. Noteworthy that the 

UR schedule was planned to interview the populations living in such zones during the 

dry season (from May to September). Nevertheless, even in these conditions, some 

communities were in locations extraordinarily difficult to get to. The poor roads created 

transportation problems, with vehicles often getting stuck or breaking down (Figures 20 

and 21). The journey to some of the more distant neighbourhoods could take up to four 

hours, which was costly and time-consuming. 

  

Figure 20 and Figure 21– Vehicles getting stuck during the fieldwork 

Photos taken by Sabino Rodrigues 
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In some cases, the only way to reach the neighbourhoods was by canoe (Figure 22). 

 

Figure 22 – Canoe crossing during the fieldwork 

Dande HDSS. Photo taken by Diogo Francisco 

 

Some geographically isolated populations were coal burners and farmers, which could 

be very tough to reach. Furthermore, these workers were not available during the day, 

as they left their houses very early in the morning and returned at the end of the day. For 

successful data collection, it was necessary to inform them about the HDSS visit. As 

most of these communities could not be contacted by phone, radio announcements or 

previous contacts through supervisor visits were used. (152) Once again, the 

coordinators were important liaisons with the population, mobilising the communities to 

stay at home, waiting for the field workers to answer the HDSS surveys.  
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1.5. Verbal Autopsy 

Mortality statistics and causes of death are primary inputs as evidence for population 

assessment of the magnitude and rank order of disease-specific mortality, health policy 

and planning purposes, and identifying and prioritising health research activities. (171, 

172)  

With the scarcity of effective CRVS and lack of deaths registration and notification of 

their medical cause, one in two deaths go unreported globally, the majority occurring in 

LMICs. (173) To overcome this information gap, over the past decades there has been 

significant progress in the development of Verbal Autopsy (VA), an alternative method 

to identify the probable CoD in settings where certification of cause of death is not 

possible, and CRVS systems are weak. (71, 171) VA has become an increasingly used 

methodology to assign causes to otherwise uncertified deaths and is applied in over 45 

LMICs, (174) particularly in Africa and Asia. 

VA results of an interview with an appropriate next of kin, family member, or caregiver of 

a deceased person, using a standardised questionnaire that elicits information on signs, 

symptoms, medical history, and circumstances preceding death. The interview occurs 

after a culturally accepted mourning period. The information collected is then analysed, 

either by two or more physicians or by an automated computer algorithm, to yield a 

probable CoD that can be coded according to the International Statistical Classification 

of Diseases and Related Health Problems (ICD) standards. (71, 175) 

In the decades of the 1950s and 1960s, researchers in Asia and Africa used physician 

interviews with carers of deceased persons to assess the CoD. Workers from the 

Narangwal project in India labelled this technique as ‘VA ‘. In the 1970s, this tool gained 

attention, especially when the WHO suggested the use of lay reporting by people with 

no medical background. In the late 1970s and early 1980s, researchers of Reproductive 

Age Mortality Studies of Matlab (Bangladesh) and Niakhar (Senegal) developed VA 

questionnaires to ascertain possible CoD diagnosis in their research settings. (173, 175) 

The proliferation of the use of this tool ended up triggering a reflection on the 

standardisation of procedures. Consequently, in the 1990s, expert committees worked 

out VA standards for maternal deaths, aiming at the validity of VA instruments and data 

comparability. (173, 176) In 2007, the WHO recommended and developed a harmonised 

international standard tool for the use of VA and published three standard 

questionnaires: for newborns (death of a child aged under four weeks), children (death 

of a child aged four weeks to 14 years), and adults (death of a person aged 15 years and 
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above). The standards were updated in 2012, 2014, and 2016 to improve cause-specific 

mortality data and ensure consistency and comparability between countries. (175) 

According to WHO, VA is a partial solution to minimise the information gap on CoD in 

settings and populations lacking vital registration and medical certification. It has become 

an essential public health tool for obtaining a reasonable direct estimation of the cause-

specific mortality at the population level. However, it may not be an accurate method for 

attributing causes of death at an individual level. (175)  

Various studies have questioned the trustworthiness of the VA approach, emphasising 

their limitations for ascertaining causes of deaths of specific groups or disease-specific 

mortality. (177, 178) Although, for several authors, it remains the only viable alternative 

method to identify population-level CoD (18, 179, 180) and the single practical approach 

to estimate CoD in the most resource-poor setting in which the majority of deaths occur 

outside the formal health system. (181) 

1.5.1 The Dande VAS 

Verbal Autopsy Systems (VAS) are often developed as part of population monitoring 

platforms, namely HDSS, to allow longitudinal assessment of mortality trends and 

investigate associated factors. The Dande HDSS implemented a VAS in 2010, providing 

such an opportunity. 

Between the Initial Census and 2015, 2,521 deaths were registered by the Dande HDSS. 

Verbal autopsies were performed for 2,003 (79,5% of the total) of the reported deaths. 

Of the performed VA, 1,342 (67% of the total VA) were reviewed by at least two 

physicians for ascertaining a cause of death.  

The leading CoD in Dande of the deaths registered by the HDSS from 2009 to 2012 

(n=1,488) are presented in the Results session (Paper II). The study explores the 

associations between demographic and socioeconomic factors and the mortality groups 

of the Global Burden of Disease (GBD). 

Paper II describes the methodology and primary procedures of the VAS. This section will 

present aspects related to its design and implementation, the imperative ethics of VA, 

and the cultural context of data collection in the Dande setting. 
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1.5.1.1 Implementation of VAS 

The implementation of VAS in Dande aimed to complement the demographic information 

collected by the HDSS, deepen the knowledge about the health conditions, and provide 

more accurate data on the leading CoD affecting the region's population. The data 

collection objectives were prioritising health research activities and the production of 

evidence-based research for health policy, both for the Provincial Government of Bengo 

and MINSA. Besides, it also intended to validate the instrument to replicate its application 

in other country regions. 

As mentioned in previous sections, the medical certification of CoD in Angola existed, in 

general, for deaths occurring in health facilities, which were not representative of the 

community and did not show the mortality pattern of the overall population reliably. (14)  

As a matter of fact, almost half (48.5%) of the deaths registered in the HDSS surveillance 

area occurred outside a health facility. Therefore, those deaths were generally not 

included in official records and local health authorities were not informed of their causes.   

Actually, it was not rare to find some graves in Angola, by the road or in the bush, of 

people who died at home or outside the health units (Figures 23 and 24). Those deaths 

were simply not considered or counted.  

  

Figure 23 and Figure 24 - Graves by the road, Angola, 2012 and 2015. 

Sources: (182)  Photo taken by Jorge Varanda and Edite Rosário, respectively. 

The approval for the HDSS and VAS surveillance activities was obtained from MINSA 

and GPB. The VA and other data collection tools have been reviewed and approved by 

the Institutional Review Board of CISA, composed of several biomedical scientists, 

epidemiology and public health experts, and local health governmental authorities.  
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Following the regulatory approvals, several engagement activities were pursued with 

community leaders (Figure 25), health units, and local health workers (physicians and 

nurses) to present the objectives and discuss VA's procedures.  

 

Figure 25 – Meeting with community leaders (Municipal and commune 

administrations and coordinators of neighbourhoods) 

Source: Dande HDSS 

1.5.1.2 Engaging with the community and local health structures 

The involvement of community leaders aimed mostly to ensure that the data collection 

process to assess CoD did not impose practices that conflict with local culture and 

traditions. Their role was essential to define the best way to approach bereaved families, 

establish the appropriate timing for VA considering the culturally accepted mourning 

period, and explain the VA objectives to the communities to obtain their support and 

broader participation. 

For example, during the VAS initial phase, letters were addressed to the household 

heads in which the death occurred, expressing regret for their loss. Following the 

guidance of local leaders, the term ‘condolences’ was replaced in the letter since it was 

culturally associated with offerings to the bereaved family.  

In Angola and reported in other African countries, there were traditional expectations that 

all visitors to homes where someone died, contributed something in cash or in-kind to 

show sympathy and acknowledged the real loss in resources to the family due to the 
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death. (183) However, the VA team was not supposed to pay any contribution to families 

to avoid the perception of coercion to participate in the study.  

The literature does not present clear and defined rules about the appropriate timing for 

carrying out VA interviews with the deceased's family members. There is a consensus 

that interviewing a bereaved individual too soon should be avoided. (182-184) 

Recounting events surrounding the death of a close relative could cause severe 

emotional distress. The VA application long afterwards, however, may raise doubts as 

to its validity because of the recall bias. (182, 183) The appropriate timing for VA should 

depend on various factors such as the deceased's age, relationship to the caregiver, the 

circumstance of death, the time interval since death, the mourning period, and local 

culture. (183-185)  

Thus, considering these aspects and the advice of community leaders, VA were 

performed approximately one and a half month after the death, respecting the period of 

mourning, and preferably up to 12 months later, avoiding recall bias and the emotional 

harm of recalling the event of death to the family after a long period. 

In what concerns the collaboration with health authorities and local health workers before 

the beginning of the VA, they were essential to adapt the questionnaires to the local 

context and embed some cultural specificities, particularly local terminology, regarding 

the region's main pathologies. As the following example illustrates, some peculiarities 

had to be considered: the disease ‘Gout’ (classified with the ICD-10 code M10) is 

translated for ‘Gota’ in Portuguese. However, in Angola, a Portuguese-speaking country, 

the term ‘Gota’ is used by the community with an entirely different meaning and refers to 

Epilepsy (classified with the ICD-10 code G40). 

1.5.1.3 Cultural specificities of data collection context 

Cultures attribute different meanings to death through distinct symbolic representations, 

mourning rituals, and emotional reactions. A study about the cultural concept of death in 

Africa refers that Africans ordinarily do not encourage the contemplation of death or any 

discussion about their own or their loved ones' death. (186) In Angola, it happens mostly 

in the case of the death of a child. However, this response is not exclusive to the Africans, 

given that death and disease are a sensitive matter everywhere. (184) Therefore, as 

expected, some constraints were found during the fieldwork, both for deaths identification 

and VA application.  

During the HDSS data collection process, when inquirers collected information to update 

the demographic events that had occurred since the last visit, it was common to 
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encounter some difficulties in reporting a death. When they asked about a household 

registered member who had died in the meantime, some families did not report the death 

immediately. Sometimes respondents used vague expressions such as "that person is 

no longer here", or "he/she will not be returning", or "is in the woods forever". The fact 

that the inquirers were local workers, who shared the customs and culture of the 

community they were interviewing, helped them to have the capacity to interpret these 

codes and assess whether it was a death.  

Another situation usually not spontaneously reported in the Dande area was the death 

of a newborn. When a child died in the first days of life, the occurrence was hardly 

counted as death for many families. Typically, newborns were only named after a few 

weeks or months after birth to avoid creating emotional bonds and great suffering in the 

event of death. Thus, if the HDSS did not have a previous record of a pregnancy in that 

household, death could go unreported.   

The difficulty of carrying out a VA was related to the emotional distress caused by the 

interview with the deceased person's closest caregiver. The reactions could also affect 

the inquirers who were uncomfortable with the interviewee's suffering. 

All these questions related to VA sensitivity and cultural specificities were considered for 

the interviewers' selection and training. They needed to be experienced in applying 

questionnaires or interviews, and, mostly, they should be sensitive to the interviewee's 

grieving situation and had positive experiences in interaction with the population. The 

knowledge of local jargon and cultural representations was a fundamental aspect of 

communicating with the deceased's family and filling the VA questionnaires, i.e., 

mediating between local and biomedical cultures. The gender of interviewers proved to 

be important, namely having a woman interviewing and discussing specific topics related 

to neonatal or maternal deaths. (182) 

However, and despite the sensitivity associated with VA, the main difficulty in conducting 

interviews was not related to the bereaved family approach but rather to finding 

caregivers sometime after the HDSS reported the death. This difficulty arose from the 

household's cultural habit of moving to a new house after a death, mostly if it was a child 

death. If the family moved within the DSA, it would be located later, and the VA would be 

applied. Otherwise, the information on probable causes of death of the deceased would 

be lost.  

Various strategies were implemented to improve the data collection and prevent the 

under-reporting of deaths, namely the triangulation of death data collected by the HDSS 
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with other sources and the implementation of follow-up visits to pregnant women in late 

pregnancy to report the birth outcome (birth, neonatal mortality or stillbirth).  

The strategy to reduce VA's loss was the incorporation of the VA interviews into routine 

visits to the HDSS. This approach required intensive training of the entire HDSS team in 

the application of VA interviews so that these could take place when the family reported 

the death. If the mourning period defined for the VA had already elapsed, and the 

caregiver was available to give the interview, the inquirer performed the VA immediately. 

This method considerably increased the ability to complete the VA. Those increased by 

30% per year, and losses due to migrations decreased from 21.2% to 5.5%.  

These strategies will be described in detail in the Methodology chapter. 
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2. Aims 

Systematic information recording on births, deaths, and causes of death are crucial 

informative pieces for public health and the knowledge of social determinants of health. 

These health-related data are essential for measuring a variety of dimensions concerning 

a population's health, namely morbidity, mortality, health status, risk factors, inequalities, 

and health services coverage.  

In a setting where lacks comprehensive population-wide demographic and health data, 

this thesis aims to contribute to provide basic demographic information, and to evaluate 

the utility of longitudinal data collected by the Dande HDSS and the VAS for capturing 

population dynamics, health-related indicators, support different health research projects 

and contribute with evidence for health planning purposes. 

Following a public health perspective, we focused on the surveilled population's life 

course milestones: the events of birth, death, and social paths marked by their living 

conditions and social determinants of health.  

 

The specific objectives of this thesis were: 

- To describe the design, methods, and characteristics of the HDSS implemented in 

Dande, Angola, and to identify the most important findings generated by this structure 

(Paper I). 

- To estimate the leading causes of death (CoD) that occurred in the demographic 

surveillance area (DSA) and to explore associations between demographic or 

socioeconomic factors and broad mortality groups of the Global Burden of Disease 

(Paper II). 

- To identify demographic and social factors influencing the utilisation of antenatal care 

and delivery in health facilities and their impact on women's birth outcomes in the Dande 

HDSS area (Paper III). 

- To test the MacArthur Scale's application as a tool to measure subjective 

socioeconomic status (SSS) in the context of health inequalities, and explore how SSS 

associates with health reported needs and health-seeking behaviours of the population 

in the Dande HDSS area (Paper IV). 
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3. Methodology 

This thesis is based on quantitative research, which relies on primary data collected 

through structured questionnaires administered to the households registered in the 

Dande HDSS area. Data were collected in the initial HDSS census and during the next 

nine URs carried out and refer to the period from August 2009 to December 2015. 

This section attempts to draw together the general conceptual, operational, and data 

handling elements of the Dande HDSS and VAS.  

The methods and the statistical analysis of each specific objective are described in detail 

in the papers presented in the Results chapter. 

 

HDSSs are commonly used to monitor populations and their health over time within 

geographically defined DSA. They consist of data collection platforms that track births, 

deaths, migrations, and socioeconomic and health circumstances over time in places 

where vital statistics are not reliably collected. (187) The operational procedures of the 

different HDSS worldwide are adopted according to the circumstances, local needs, 

priorities, research and policy interests of the place where they are located. Though, 

most of them share similarities in core conceptual, methodological, and set of 

instruments used.  

At the time of its inception, the Dande HDSS was based on the Manhiça HDSS 

operational procedures and data collection instruments. (187)  

Over the years, several adaptations were made according to local specificities. Additional 

procedures and data collection instruments were innovated, considering the research 

interests of CISA and the studies developed for this thesis. 

The VAS was implemented following the WHO VA standards (188) with the local 

context's necessary adaptations.   
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3.1. Main Concepts used in the Dande HDSS 

The HDSS, specified as computing operations to handle the longitudinal follow-up of 

distinct entities or primary subjects, (189) presupposes the definition of concepts to guide 

the procedures of the data collection process.  

3.1.1. Primary subjects 

The primary subjects are the Residential Units, the Households, and the Individuals 

followed on the HDSS for demographic events or disease exposure. 

The residential units corresponded to the houses or places where individuals lived. They 

were defined in physical and geographic terms.  

The households were the groups, family or not, defined as social subunits of the 

residential unit and to which individual members belong.  

The individuals were the people living in the residential units and constituting the 

households. They were the subject of central interest in the HDSS. (189) 

3.1.2. Unique identifiers for primary subjects  

Unique identifiers for primary subjects are an indispensable element of an HDSS, being 

the basis of longitudinal follow-up of events. The Dande HDSS used one of the most 

common strategies for primary subject identifiers, which consisted of link the subjects in 

a single residential unit through a hierarchical system of unique numbers. (189)  

Each inhabited residential unit was enumerated according to its geographical location 

(the Residential ID, code with the neighbourhood, sector, and house number).  From this 

code, within each house, identifiers were assigned to individuals listing them all in 

numeric order: the Permanent Identification Number (Permanent ID). 

The Permanent ID was a unique identifier attributed to each individual when first 

encountered in the field. It was based on the location where each person was living the 

first time the system identified her/him. The Permanent ID provided the link between the 

individuals and the remaining information that describe them. The linkage to events and 

episodes collected over time comprised their life story while under surveillance.  

When an individual moved to another residence within the DSA (internal migration), a 

new ID was registered, the Location Identification Number (Location ID). The association 

of a Permanent ID to an individual allowed the database to keep the records of all the 

movements, track migrations, and avoid double enumeration of members in the 
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database. (152, 190) Most importantly, it allowed the estimates of accurate rates by 

dividing the number of events by the number of person-years of observation. (191) 

3.1.3. Eligible resident in the Dande HDSS 

A resident was defined as any person who lived, had been living or intended to stay in a 

household for a period of at least three months. The residency defined the state of being 

physically present in a given residential unit for that period. (189) People who lived in 

more than one household were registered where they spend more than half of their time. 

A person´s follow-up ended within the HDSS when he/she migrated to an area outside 

of the DSA. (152, 189)  

3.1.4. Household in the Dande HDSS 

A household was defined as any group of persons living together and sharing the same 

economy. Following these criteria, members of the same family living in the same house 

but having separated domestic expenses and identifying different household heads 

counted as two or more households. A person living alone was considered a household.  

The head of the household was the person that was recognized as such by the members 

of the household. Some persons headed more than one household but were registered 

as residents of only one. Polygamous men, for example, could be identified as the head 

of different households but were registered exclusively in the house of the first wife to 

avoid duplication of individuals in the database. (152) 
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3.2. Review of HDSS instruments  

The following paragraphs describe the routine primary data collected by the HDSS and 

the VAS, as well as the data collected specifically for this thesis. 

3.2.1. Individual data  

Timing Data collected for all members of the household 

Initial Census3 

 

Name; sex; birth date; relationship to the head of the household; literacy; 

the number of completed schooling years; parent's ID (for children under 

15 years old) and spouse's (for adults) identification. 

From the 5th  

UR4 
Added to previous: Birth's place; school attendance.  

From the 9th  

UR5 

Added to previous: Nickname (house name); the number of any personal 

record (identity card, birth certificate, electoral card, or other); phone 

number (just for the head of the household and/or the adult responsible 

answering the questionnaire). 

3.2.2. Household data  

Timing Data collected for all households in the DSA 

Initial Census 

 

Housing construction materials (walls and roofing); the number of rooms; 

the source of drinking water; the existence of kitchen and latrines in the 

house (latrines with or without water, shared with the neighbourhood or 

private).  

From the 5th  

UR 

Added to previous: The house floor; source of water used for bathing; the 

fuel used for cooking; assets ownership (electricity, generator, radio, TV, 

satellite dish, cell phone, fridge, freezer).   

Introduced questions on practices used in the household, specifically the 

habit of treat drinking water (if yes, which methods were used) and animal 

husbandry (if yes, what type of animals).  

From the 9th  

UR 

Added to previous: Household's monthly income (the exact amount of 

revenues and/or organised in categories, i.e., income brackets); the number 

of household members with a fixed salary.   

 
3 The Initial Census questionnaire is presented in the Annex III. 
4 The 5th update round questionnaire is presented in the Annex IV. 
5 The 9th update round questionnaire is presented in the Annex V. 
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In the section on the household's socioeconomic status, a measure of 

subjective social status (MacArthur social ladder scale) was introduced for 

the development of the 4th study of this thesis. 

Media utilisation (habits of watch television, listen to the radio, read 

newspapers); Social capital (participation of household members in cultural, 

religious, civic, or sports associations).   

Questions on the health needs and seeking behaviour were introduced for 

the development of the 4th study of this thesis: 

Health-needs in the household: someone in the household felt the need for 

health care in the month preceding the survey. 

In the case of reported needs, if sought for help (and where) or not (the 

reasons why). 

3.2.3. Health modules 

Timing Data collected in the households of the DSA 

From the 9th  

UR 

Malaria prevention behaviours (such as the ownership of long-lasting 

insecticide-treated bed nets, the number of bed nets per household, and if 

someone, and who slept under the bed net during the previous night). 

Applied in all surveyed households. 

10th  UR 

Prevalence of fevers and health-seeking for fever (applied in all surveyed 

households), 

Antimicrobial storage and use (applied to a sample of the population). 

3.2.4. Demographic events  

One of the vital functions of an HDSS, as its name implies, is the permanent monitoring 

of demographic events to keep up-to-date information relating to the population under 

surveillance. The remaining information collected by the different HDSS often vary 

across the sites and depends on the research focus of each one. However, the minimum 

data recorded by all HDSS sites include vital events (births and deaths) and migrations 

(in and out-migrations). These variables constitute the basis of population-based 

research and capture changes in the population under surveillance, providing an 

appropriate denominator for calculating rates. 

3.2.4.1 Births  

During each UR, were collected data on every birth occurring in the households since 

the last visit. The registration form for each birth6 consisted of an interview with women 

 
6 The birth registration form is presented in the Annex VI. 
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with a recent pregnancy to record the birth outcome (live birth, stillbirth, or abortion) and 

the newborn.  

The form included women’s information (name and Residential ID), birth outcome, and 

place of delivery (health centre, hospital, or outside a health facility). For pregnancies 

resulting in live births, the form included data on the child (or children, in case of twins), 

specifically the name, nickname, sex, relation with the head of the household, name, ID 

location of the father, and birth weight. Given that it was typical in the study area for 

children to be named after a few weeks or months after their birth, HDSS registered 

children as 'Nameless' (Inominada), followed by the mother's name. The child's name 

was then captured on the next visit to the household (if the family had already given 

him/her a name). 

In the 9th UR, several questions were added to study the woman’s access to maternal 

health care in Dande DSA, specifically for developing the 3rd study of this thesis, 

presented in the Results chapter (Paper III). The additional data collected included: the 

place where the women attended antenatal care (ANC) visits (public or private); the 

number and timing of ANC visits; if the women had been pregnant before; and if so, how 

often; and the resulting number of live births out of those pregnancies.  

Besides the simple record of a new member in the DSA, the longitudinal data collection 

on births within the HDSS allowed understanding fertility patterns and reproductive 

behaviours, estimate birth rates, and monitor the sex ratio at birth. The record of birth 

outcomes allowed the capturing of stillbirths and other outcomes, notably neonatal 

deaths, abortion, and gestational age. 

Additionally, during the UR, whenever a pregnant woman was identified, the pregnancy7 

was registered to allow the follow-up of pregnancy result. 

3.2.4.2 Deaths 

The death registration form8 included data on the deceased (name, Residential ID, date, 

and place of death).  

For each death recorded during the UR, a VA was conducted with the deceased's 

caregivers after a mourning period of one and a half month. It consisted of an interview 

to elicit signs and symptoms of the illness or injury before death, using a locally validated 

VA instrument (Paper II).  

 
7 The pregnancy observation form is presented in the Annex VII 
8 The death registration form is presented in the Annex VIII. 
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Three versions of the standard WHO model of VA (188) questionnaires were used, 

according to the age of the deceased: 

- For neonatal deaths (0 to 27 days)9; 

- For children deaths (28 days to 14 years)10; 

- For adult deaths (15 years or more).11 

Two independent physicians reviewed each VA questionnaire independently to assign a 

single CoD based on the ICD-10. A third physician reviewed the questionnaire in case 

of discordance, and the majority rule was applied. If no consensus was reached after the 

three physicians assigned a CoD, the case was registered as indeterminate.  

Since the implementation of VA until 2014, a team of 3 to 4 interviewers specially trained 

applied the VA questionnaires. A list of deaths resultant of the HDSS database, with 

information of the deceased (Residential ID, name, age, date of death) and other 

household members' name, was produced and distributed to the interviewers for them 

apply the VA. However, due to the time that elapsed between the death report and the 

VA visit, it was sometimes impossible to find the deceased's families (as previously 

mentioned in the section on VA), leading to loss of information regarding possible causes 

of death. Furthermore, having a small team exclusively for the VA interviews was a 

procedure logistically cumbersome, as it implied the existence of vehicles specifically for 

them to move within the neighbourhoods where there were reported deaths, with the risk 

of failure of the VA interview due to the absence of an available caregiver to interview. 

For those reasons, in 2015, the methodology was modified, and the VA was incorporated 

into the HDSS UR. For this purpose, all the HDSS field workers received intensive 

training in the application of VA interviews. They benefited from the fact that they had 

experience in conducting interviews, contact and empathy with the community, and 

knowledge of the cultural issues that involved mourning and death in the context of 

Dande. Thus, whenever a death was reported during the UR, the interviewers applied 

the VA. They should first ensure that the mourning period for the completion of the VA 

was appropriate and that the caregiver was available to be interviewed. Otherwise, the 

interviewers scheduled a date convenient for the respondent.  

Informed written consent (signed or fingerprinted in case of illiteracy) was required before 

the conduct of each VA interview. During the consent process, the information given out 

to respondents was documented, and fieldworkers have been adequately trained to 

 
9 The VA Neonatal death questionnaire is presented in the Annex IX. 
10 The VA Children death questionnaire is presented in the Annex X. 
11 The VA Adult death questionnaire is presented in the Annex XI. 
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administer the consent. The consent information included the VAS's aim; the content of 

the caregiver's participation (to answer to an interview, giving information about the death 

of her/his close relative); the voluntary feature of participation; and the confidentiality of 

the information provided. Consent forms were kept safe, strictly confidential and 

separated from questionnaires. 

Beyond the record of death and respective exit of the DSA, the longitudinal data 

collection on deaths within the HDSS and the corresponding VA provided information on 

age and sex-specific mortality, life expectancy at birth, and patterns of cause-specific 

mortality. 

3.2.4.3 Migrations 

Migration is a critical component of population change, and its tracking is essential for 

the longitudinal follow-up of populations.  

The attribution of immigrant or emigrant status is based on the definition of resident used 

in the Dande HDSS, i.e., any person who lived, had been living or intended to stay in a 

household for at least three months. 

The in-migration forms12 (entries in the surveillance area) included data collected at an 

individual level for all the members of the HDSS, such as name, nickname, sex, birth 

date, number of an identification card, relationship to the head of the household, literacy, 

number of completed schooling years, school attendance, parent's (for children under 

15 years old) and spouse's (for adults) identification, birth's place, and phone number. 

Additionally, the entry date in the household / DSA, the place of origin, and the reasons 

to move were collected. These data were essential to distinguish a new entrance in the 

area (immigrant) from an internal migration, i.e., people moving from one household to 

another within the DSA.  

In the out-migration forms13, data were collected on the individuals' name and as much 

as possible about the departing: if someone in the household informed the field workers 

about the leaving of one registered resident, the date of departure, the place where 

he/she went to, and the reasons for leaving (working, studying, family reunion, new 

house, marriage, among others) were asked. When the field workers found uninhabited 

houses, they looked for a close informant to understand the situation of the household 

that was previously registered there. A neighbour, for example, could inform if the 

residents left the house permanently and when they moved. 

 
12  The in-migration registration form is presented in the Annex XII. 
13 The out-migration registration form is presented in the Annex XIII. 
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One important step to track migrations within the DSA was the migration reconciliation 

process. The movements of residents from one house to another within the DSA were 

frequent. The houses' property was much rarer than the lease, so people moved house 

easily if they found better conditions in a new place. 

Considering that people could report a different name when registered in a new 

household (of the name they were registered with before), their identification in the 

database, as residents in the DSA, sometimes was not immediate. 

An individual should only be registered in one household at a point in time within the 

HDSS database. If someone moved from one household to another (internal migrant), 

they would be assigned a new location ID and would appear in the database twice. 

Therefore, in and out-migration reconciliation forms were processed in the data centre 

to avoid members' duplication. It consisted of tracking internal migrants to link the 

household of origin and destination for each move made, thereby ensuring a unique 

identifier (the Permanent ID) for each individual. This process avoided the potential of 

one person being registered in two different households. (152, 190, 191) 

Given the high mobility within the study area and the importance of tracking migration for 

improving the follow-up of subjects enrolled in cohort studies or other health research 

projects, in 2015, a data cleaning team was explicitly created for that function. With 

training and practice, they became more skilful to ensure that reconciliation was done 

permanently during the UR. This method, coupled with computed operations, improved 

the reconciliation of in and out-migration within the study area.  

3.2.4.4 Triangulation of data 

With the periodicity of UR becoming annual, the probability of loss of demographic events 

increased. In order to complement the identification of births and deaths, the HDSS 

collected systematically other existing records.  

As of 2013, a collaboration was established with the two major hospitals (HGB and 

Municipal Hospital of Dande) of the DSA and the Civil Registration Services of Bengo. 

Their logbooks were consulted to record data on the events of deaths and births. This 

work proved to be time-consuming because the books could not leave the services to be 

photocopied or typed, having to be copied manually. 

These records were mostly incomplete (with no full names, exact dates of events or 

individuals' residence) and sometimes useless. However, the information was collected 

to compare the number of records with those collected by HDSS. Additionally, it aimed 

to cross-check individual data and confirm if the events were registered in the HDSS 
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database. For example, from the maternity records, it was possible to check whether the 

women who delivered were registered in the HDSS. If so, if the birth event was already 

in our database. If the HDSS had not yet registered the delivery, a field worker would go 

to the woman's residence to collect the respective data related to the birth. 

Besides the triangulation with records from the health system and civil registration 

services, the HDSS maintained a network of key informants at the community level. To 

this end, it held periodic meetings with neighbourhood coordinators and other local 

informants, such as traditional midwives, to learn about deaths and births that occurred 

at home or in other places outside the health units. 

3.3. Data collection team, data management and quality control 

The data collection field team's dimension has changed according to needs and the 

periodicity of the UR.  On average, twenty field workers collaborated in the HDSS since 

Initial Census to the 11th UR, namely fifteen inquirers, four field supervisors, and one 

fieldwork assistant.  In addition, three drivers were allocated to the HDSS work.  

All workers were recruited in the region of Dande and were required to speak Portuguese 

and Kimbundo, the national language with more expression in Bengo Province than the 

Portuguese. Noteworthy that Portuguese was the most widely spoken language, but 

occasionally, in a few rural neighbourhoods, some older residents were more 

comfortable interacting with the inquirers in Kimbundu. 

The field workers received initial and periodic training on explaining the HDSS and VA 

objectives, techniques for conducting interviews and communication skills, instruction on 

how to complete questionnaires, demography, use of GPS, and new procedures in the 

field. The training sessions included role-play exercises. A manual was provided for 

different sectors (fieldwork, supervision, data cleaning and database) with instructions 

regarding all the procedures.  Weekly meetings were organised with all the field team for 

periodic reporting, discussion of issues and problem-solving.  

The four field supervisors assured the quality of work, checking all the completed forms, 

missing answers, and major inconsistencies. Moreover, they monitored the fieldwork 

through random spot checks (duplication of 5% of the interviews to assure the veracity 

and quality of fieldwork) and supervised visits with each inquirer (to monitor their 

performance).  

At the Data Unit, questionnaires were recorded and issued a unique ID serial number. 

Six data clerks assured the entry of data in a system of double entries, verified by 
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automatic comparison. Regular computer checks looked for inconsistencies (e.g. 

duplicated ID and members, wrong ID on deaths and out-migration). Three data clean 

supervisors corrected inconsistent or illogical data and were responsible for the 

reconciliation of migration forms. The questionnaires returned to the field for correction 

in case of need.  

The logistical needs to ensure the operation of HDSS and VAS included: 

- On average, three vehicles were used in the fieldwork for the transport of 

inquirers. In neighbourhoods, up to 3 km, the work was done on foot. 

- GPS (15) to record the geographic coordinates of the surveyed households. 

- Computers (6 to 10), to type the data collected and data cleaning. 

- Servers (4), for database management and file. 

- Office supplies (files, paper, pens, fingerprint ink), for data collection and 

archiving. 

- Material for painting and applying for the plates (paint, masks, nails, hammers), 

to identify households. 

- Vests, t-shirts, and caps for the field workers. 

 

When implementing the HDSS in 2009, two essential aspects were considered for paper-

based data collection instead of electronic:  

- Logistical conditions: electricity supply unstable, the need for a power source for 

overnight recharging, difficulties in purchasing and maintaining the equipment.  

- Ethical issues: considering that was the first approach to the communities, 

electronic equipment (tablets, computers, mobile devices) could create a barrier 

between the interviewer and the surveyed population, especially for those living 

in very remote areas and deprived environments. 

Although, the improvement of the logistical and technical provisions, the greater access 

of the population to mobiles devices, and the more considerable experience of the field 

workers created the conditions for electronic data collection. In 2016, electronic tablets 

were purchased for use in the context of the VAS and HDSS UR. However, all the 

surveys used in this thesis (from 2009 to 2015) were collected using paper, which implied 

manual encoding and data entry, increased survey and data processing time, manual 

consistency and completeness checking. Thus, deal with thousands of sheets of paper 

represented a tremendous effort in the data cleaning process. 

The permanent consultation of thousands of paper sheets for cleaning data was a slow 

and laborious process. In 2014 a digital archive was created and hosted on the server, 
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with limited access to the HDSS data coordination and cleaning team to ensure data 

confidentiality. All questionnaires and event forms filled out in the field were then scanned 

after being cleaned and typed. The digital archive facilitated the data cleaning process 

since it became possible to consult most of the files through the internal network to check 

for inconsistency in the information. Thus, the consulted document was exclusively 

physically accessed if needed to be corrected, whether in the field or database. 

The number of events reported by the HDSS and VA performed between 2009 and 2015 

is described in Table 13.  

 

Table 13 – Events reported by the HDSS or VAS between 2009 and 2015 

Events / Forms Number 

Births outcomes  10,289 

Deaths 2,521 

In-migration forms (New members) 52,357 

Out-migration forms 58.619 

Pregnancies 5,356 

Verbal Autopsies 2,003 

Source: Dande HDSS Database and VAS  

Photos of the Dande HDSS and VAS activities (fieldwork, training sessions, meetings, 

and database) are presented in Annex XIV.  
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4. Results 

 

 

  



Results | 114 
 

4.1. The Dande Health and Demographic Surveillance System Profile 

Rosario EVN, Costa D, Francisco D, Brito M. HDSS Profile: The Dande Health and 

Demographic Surveillance System (Dande HDSS, Angola). Int J Epidemiol. 

2017;46(4):1094-g. 
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4.2. Main causes of death in Dande, Angola: results from Verbal Autopsies of 

deaths occurring during 2009-2012 

Rosario EV, Costa D, Timoteo L, Rodrigues AA, Varanda J, Nery SV, et al. Main 

causes of death in Dande, Angola: results from Verbal Autopsies of deaths 

occurring during 2009-2012. BMC Public Health. 2016; 16:719. Epub 2016/08/06. 

doi: doi.org/10.1186/s12889-016-3365-6. PubMed PMID: 27491865; PubMed 

Central PMCID: PMCPMC4973533. 
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4.3. Determinants of maternal health care and birth outcome in the Dande 

Health and Demographic Surveillance System area, Angola.  

Rosário EVN, Gomes MC, Brito M, Costa D. Determinants of maternal health 

care and birth outcome in the Dande Health and Demographic Surveillance 

System area, Angola. PLoS One. 2019;14(8):e0221280. Published 2019 Aug 22. 

doi:10.1371/journal.pone.0221280 
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4.4. Examining the relation between the subjective and objective social status 

with health reported needs and health-seeking behaviour in Dande, Angola 

 

Edite Vila Nova Rosário, Milton Severo, Diogo Francisco, Miguel Brito, and 

Diogo Costa (submitted) 
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5. General discussion and conclusions 

The lack of accurate and up to date information on sociodemographic indicators and 

health-related data constitutes a handicap for health research and is a serious public 

health issue.  

Angola, as most LMIC, has a limited health information system, and therefore, lacks 

available accurate information and data to support research, policies, and decision-

making processes. (15) In the last decade, it has acquired new and valuable health 

information, but still experiences significant delays and restrictions on the release 

thereof. Moreover, data management capacities below the national level are limited. (14) 

In this context, CISA implemented an HDSS and a VAS in Dande Municipality, Bengo 

Province, about 60 km NE of Luanda. These systems work as data collection platforms 

to provide sociodemographic and health indicators for health research and improve 

evidence-based decision-making. This thesis results from the implementation of these 

systems and, through the analysis of their data, aims to evaluate their utility as structures 

suited to capturing population dynamics and health-related data. It also aims to 

understand how the outputs of the VAS and HDSS supported different health research 

projects, and whether they have the potential to contribute to policy planning. 

 

Counting human lives and deaths is a pressing priority. (19) In the last decades, 

especially with the internationally adopted development agenda goals, there has been 

increasing demand for current and detailed demographic, socioeconomic, and health 

data, both for households and individuals, in developing and transition countries.  

Aside from the question ’How many are we’? it is also important to give answers to ’Who 

we are’? in terms of sex, age, education, socioeconomic and other fundamental 

characteristics. Another critical question is ’How do we live’? that is, in terms of housing 

conditions, access to improved water, sanitation and availability of essential facilities. 

These features provide a profile of specific communities, essential to gather evidence for 

decision-making at all levels, (159) and to monitor the health and social status of 

populations.  

In the absence of CRVS or other data sources, such as routine administrative records, 

several strategies were developed as interim measures for meeting needs for health-

sector data. Most of them seek to give answers to the questions above, providing a 

reliable assessment of the profile of specific populations at a given area. Their objective 
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is to support evidence-based action by governments, civil society, academics, 

researchers, and other stakeholders, depending on the purpose for which they were 

created. The HDSSs are an example of those interim measures. Typically established in 

a delimited geographical area, they are often debated on the grounds of not having 

national representativity. (143) Still, they constitute the most reliable source for 

generating public health evidence in many of these regions. (192, 193) 

The argument on the representativeness of the population-based research of the HDSS 

should not overshadow the usefulness of their data. The HDSSs are observatories of 

specific settings, usually situated in deprived rural, semi-urban or urban areas, 

monitoring the levels and trends of vital events and related variables over time, through 

a close investigation of the contextual, environmental, and community-level information. 

(145, 194) Rather than seeking national or sub-national population representativeness 

of sociodemographic and health status data, HDSSs endeavour to address causal 

relationships by studying courses of events (e.g., infant mortality, emerging diseases) in 

a population subject to the same local context. Therefore, HDSSs allow a more efficient 

collection of contextual dependent variables, such as environmental and social, than 

national-level data collection does. (194) The issues with representativity and 

generalisability of outcomes can be addressed by triangulation with other data sources 

(145, 194), although HDSSs are generally located in places where little is known about 

the surrounding population. (195) Comparative analyses and cross-validation with 

national censuses, demographic and health surveys, other regional or national surveys, 

and HDSS sites may help validate and generalise HDSS results. (194, 196) 

In Angola, when the Dande HDSS was implemented, the compilation of data for analysis, 

dissemination, and policy purposes was scarce. The few surveys that had been carried 

out that far at the national or regional level only made their data available later. Moreover, 

systematic data collection (sociodemographic and health-related data) was generally 

poor.  At the local level, for example, the municipal administration did not have an 

estimate of the resident population, never mind the essential characteristics of the 

population in terms of sex, age, or geographic distribution. This lack of knowledge causes 

severe gaps in the preparation of public policies, including those regarding health. 

Ignoring the number of children, their ages, and geographical distribution prevent, for 

example, the definition of appropriate strategies related to primary and secondary health 

sectors, such as vaccination and health interventions. 

The Dande HDSS was the only demographic surveillance system to serve health 

research purposes in Angola. The results obtained from the analysis of longitudinal data 

of the population under surveillance (Paper I) are in line with the findings of other HDSS 
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in similar lower and middle-income settings. Furthermore, in the latter years of the series, 

it is also possible to compare them with national and regional data, which in the meantime 

began being published. 

 

Worldwide, the survey populations covered by HDSSs, range between 8,200 (Mlomp 

HDSS, Senegal) and 260,000 (Kilifi HDSS, Kenya) individuals. (149) The Dande HDSS 

monitored a population of about 60,000 individuals and was one of the HDSS that 

covered a larger geographic area.  

The demographic indicators of Dande HDSS are typical of a developing country, with 

high fertility and mortality. The death rate is lower than the birth rate, but the fertility is 

still high, pointing to the second stage of the demographic transition scenario. (197)  

The age structure of Dande, as well of Angola itself, results then in large youth cohorts 

leading to high youth dependency ratios. According to the National Census, in 2014, the 

youth dependency rate was 93 children (under 15) per 100 working-age adults (15-64 

years) for the country, (115) and 86 for the Dande Municipality. (198) In the DSA, that 

ratio was 82 in the homologous period. The difference between the youth dependency 

ratios of the Dande HDSS and Angola indicate that the population in the surveillance 

area was slightly older than the national population, which was also demonstrated by 

comparing the median and average age in the DSA (18 and 23.4 years, respectively) 

with those of the country (16 and 20.6 years). (115) 

The age structure of the HDSS Dande and Angola fits with those of SSA countries. It 

contrasts with those of developed countries with post demographic transition-aged 

populations. In 2014, the youth dependency ratio for the Sub-Saharan countries was 88, 

and the median age of the population 18.6 years. (197) For a polity such as the European 

Union (EU27), the youth ratio was 23.3 per 100 working-age adults, and the median age 

of the population was 42.5 years. (199) 

The results obtained regarding fertility and mortality in the Dande HDSS are comparable, 

for instance, with those found in Manhiça (Mozambique), Navrongo (Ghana), Taabo 

(Cote d’Ivoire), and Rufiji (Tanzânia) HDSSs, (200-203), and with national data. (115, 

116, 140, 198) The main findings of the mentioned HDSS sites are summarised in Annex 

XV. Comparisons between data provided by the Dande HDSS and national sources are 

in the Annexx XVI. 

The demographic trends of the Dande HDSS population between 2010 and 2014 (Paper 

I), show a decrease in practically all indicators. This trend followed the reduction in the 

number of update rounds that occurred over the five years. It thus suggests – although 
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post hoc is not propter hoc - that vital events such as births and deaths are being 

underreported. In turn, this has an impact on the resulting demographic indicators. As a 

result, the outputs for 2014 were the least accurate, since no update round was 

performed that year. The demographic events corresponding to that period were 

collected in subsequent rounds (from 2015) and are therefore more subject to recall bias. 

The comparison of our findings with national sources is also fitting with the probable 

underreporting of events in 2014. 

The crude birth rate (CBR) in the Dande surveillance area in 2010 was 40.4 births per 

1,000 person-years, faintly inferior to the 45.5 ‰ for Angola (140) and close to 42.3 ‰ 

for Manhiça, in Mozambique, (200) in the same period. In 2014, the HDSS CBR was 

24.2 ‰ against 36.1 ‰ reported in the national census. (115) 

The crude death rate (CDR) in the DSA was 9.1 per 1,000 in 2010, the same as the 

reported for Angola in 2014. (115) The age-standardised overall crude mortality rate 

based on the WHO standard population 2000-2025, was 10.8 ‰. (204) The findings 

regarding CDR in the Dande HDSS were like those found by the cited HDSSs in Ghana 

(10.0 ‰), Cote d’Ivoire (8.2 ‰), and Tanzânia (8.0 ‰). (201-203)  

Although fertility has declined at a rapid pace in most developing countries, this trend 

has generally been less pronounced in Sub-Saharan Africa, where the overall levels 

remain far higher than in the rest of the world. In Africa, the total fertility rate (TFR) 

declined from 6.5 children per woman in 1950-55 to 5.4 in 2005-10, while in East Asia 

the fall was from 5.6 to 1.6 in the same period. (197, 205) Angola is among the SSA 

countries with higher fertility rates, (140, 197) with a TFR of 5.7. (115) In the Dande 

HDSS, the TFR was 4.8 children per woman, being thus lower than that of the country 

and equivalent to the rates reported by the Taabo (4.8) and Rufiji (4.6) HDSSs, in Cote 

d’Ivoire and Tanzânia, respectively. (202, 203) 

The infant mortality rate (52.5 per 1,000) and the under-five mortality rate (92.1 per 

1,000) found in the Dande HDSS in 2010 were very similar to those described for Angola 

in the same period, of 50 ‰ and 91 ‰, respectively. (140) Comparing with the results 

obtained in other HDSSs in developing settings, the infant mortality rate in the DSA was 

close to the values of Manhiça (58.5 ‰). The under-five mortality rate was analogous to 

that observed in Taabo (92.0 ‰).  

The low neonatal mortality (NMR) rates found in the surveillance area (7.1 ‰ in 2010 

and 4.8 ‰ in 2014) compared to those reported for Angola (23 ‰ and 24‰, respectively), 

(116, 140) suggest under-reporting of neonatal deaths by the Dande HDSS. As other 
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HDSS sites have pointed out, if these deaths happen before there is a registry of the 

very births, the HDSS UR may fail to take notice of them. (206, 207)  

However, a recent study on the regional variations in NMR (208) using data from IIMS 

(116) has concluded that significant regional NMR inequalities exist in Angola. Bengo 

was amongst the three Provinces of the country with lower rates (10.3 ‰). (208) This 

study's results are much closer to those we found in the HDSS and suggested 

underreporting was not as expressive as the comparison with the national rate would 

lead to suppose. 

In the study about DSA birth outcomes and maternal health care determinants (Paper 

III), we also found a reduced number of reported stillbirths and abortions. This 

observation plausibly indicates omission, by the respondents, of foetal deaths. These 

findings are consistent with a study on the status of birth and pregnancy outcome capture 

in 31 HDSS’s located in 13 countries. This research concluded that, in many sites, 

pregnancies and adverse pregnancy outcomes are missing, reflecting the difficulties in 

measuring these events. (209) 

The lack of effective registration systems and cultural beliefs and stigma are the main 

obstacles to unbiased estimations of stillbirths and neonatal mortality. (210) Moreover, 

the error is induced from failure to register these events by the informants. People do not 

recognise the importance of declaring stillbirths and infant deaths (211) and will likely not 

report them sometime after their occurrence. These factors have been described in the 

literature as probable reasons for underestimating child mortality in many surveys in SSA 

and other developing countries. (209, 211-214) 

HDSS surveys are considered important sources for reporting pregnancy outcomes, 

including early pregnancy loss, stillbirths, and neonatal deaths (213, 215). Nevertheless, 

when vital events update occurs on an annual basis, an undercount of stillbirths and 

early infant mortality is inevitable. (145)  

In Thailand, for example, a study performed in the late 1980s confirmed the under-

reporting of the registered national perinatal and infant mortality rates collecting data by 

a weekly visit to every household in a study area of 80,000 inhabitants. The authors 

found a perinatal mortality rate (stillbirths plus early neonatal deaths expressed as a rate 

per 1,000 deliveries) of 22.0 ‰. They also found an infant mortality rate (the sum of early, 

late, and post-neonatal deaths up to one year expressed as a rate per 1,000 live births) 

of 23.1 ‰. Both these rates are very superior to the reported national rates of 3.2 ‰, and 

9.5 ‰, respectively. (211) Periodic weekly visits would not be feasible in most settings, 



General discussion and conclusions | 200 
 

including Dande, due to the extent of the geographic area, the costs, and the time 

involved. 

Therefore, we should not exclude that the UR periodicity of the Dande HDSS and the 

general type of questionnaires, i.e., surveys covering wide-ranging issues, might not be 

sufficiently adequate to cover accurately perinatal and neonatal mortality given the 

cultural aspects that bias the reporting of such sensitive events. (215) More periodic visits 

specifically aimed at interviewing women of childbearing age, with highly focused 

questionnaires, a closer follow-up of the pregnant and the implementation of a birth 

cohort would enable greater accuracy of data on birth outcomes, maternal deaths and 

other aspects associated with maternal health care.  

Such mechanisms were planned for the Dande HDSS but not implemented due to 

logistical and financial conditions. In their absence, procedures complementary to 

registering all pregnancies in the UR were organised to improve the reporting of births 

and deaths (including neonatal deaths and adverse pregnancy outcomes). These 

procedures involved triangulating data from different sources, namely: the Angolan 

health system, Bengo Civil Registration Services, and community informants.  

The information in the hospital and maternity services logbooks was incomplete, omitting 

aspects such as individuals’ full name, birth date, or place of residence, thus making it 

difficult to identify them as members registered in the HDSS. The shortage of health care 

workers, the unawareness about the importance of recording, processing, and using 

health data, and the lack of systematisation of data, common in most developing 

countries, including Angola, (31, 132) were factors that contributed to the scarcity of 

collected information and little utility of the secondary data existent in the study area. The 

incompleteness of civil registration records also jeopardised the correspondence 

between individuals’ events recorded and Dande HDSS database registered members. 

However, it is worth noting that, following the collaboration with the HDSS, both in the 

provincial and municipal hospitals and in the Bengo Civil Registration Services, there 

was an effort to improve procedures. Advancements were made in the data registration, 

proving that adequate training and awareness-raising about the importance of data 

collection, analysis, and use deliver results. 

In what concerns the collaboration with the community informants, some more 

cooperative field coordinators provided information about births and deaths in the 

neighbourhoods, but, contrary to expectations, it was difficult to obtain data on neonatal 

deaths stillbirths. Traditional midwives, who were supposed to be trusted informants on 

these matters, tended to omit information about pregnancy complications and adverse 
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perinatal outcomes, such as maternal or child deaths, as this threatened their role in the 

follow-up of deliveries. 

The reporting of births and deaths based on the mentioned additional sources 

corresponded to 0.8% and 1.9%, respectively, of the total of these events reported in the 

Dande HDSS database between 2009-2015. Of the registered 10,289 births, 19 were 

retrieved from hospital records (corresponding to 0.2% of the total), 57 were informed by 

local informants (0.6%), and seven were collected from the civil registration services 

(0.1%). Of the 2,521 deaths registered in the same period, 12 were collected from the 

hospital records (0.5%), 32 were communicated by local informants (1.3%), and four 

were from the civil registration services (0.2%). However, these sources' contribution had 

minimal weight in the identification of neonatal deaths and adverse pregnancy results.  

 

Beyond the comparison with additional data sources, standard methods commonly used 

to test the quality of demographic data, specifically related to the accuracy of age and 

sex ratio scores, (216) were applied to the Dande HDSS data.  

We previously described how the process of age data collection might be affected by 

different reporting errors, particularly in developing countries and in specific population 

groups with low literacy, (161, 217) and how challenging it could be in the Dande setting. 

The age distortions related to the uncertainty about birth date are usually reflected in the 

tendency for people to report a rounded or ‘lucky’ age with preferences for certain digits. 

This process, known as age-heaping, displays excess frequencies of specific ages, 

commonly those ending in ‘0’ or ‘5’. (217, 218) Therefore, considering the importance of 

the variable age in demography and epidemiological studies (218-220) as well as the 

context of the Dande HDSS, age-heaping summary indices, namely Whipple’s Index 

(WI), Myers’s blended index (MI), and age-sex accuracy index (ASAI), were used to 

measure the quality and consistency of age data (216-218) in different moments of data 

collection.  

The WI for both sexes, essentially designed to detect concentration or heaping in 

terminal digits ‘0’ and ‘5’, (219) was 107.1 in the initial census data and 101.3 in the 9th 

UR, indicating the quality of age reporting in the Dande HDSS as fairly accurate (values 

ranging 105-110) in 2010, and highly accurate (for values <105) in 2015.  

The results of the MI, designed for evaluating single year age-sex data, giving the extent 

of digit preference for the digits from ‘0’ to ‘9’, (216) also confirmed the high quality of 

data (values < 5), both for 2010 (MI=2.21), and 2015 (MI=2.23). 
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Less favourable were the results on ASAI, the index proposed by the United Nations for 

the evaluation of five-years age-sex data. (216) The initial census data's joint score was 

29.47 and 29.00 for the data collected until 2015, values that stand within the category 

of inaccurate data (ranging between 20-39.9). The analyses revealed that the sum of the 

absolute deviation of age ratios from the unity (‘100’) was more remarkable for males 

than for females, both in 2010 and 2015, revealing a better quality of age reporting for 

women. Anomalies in age reported data for males might be the result of proxy reporting 

of age data by respondents, which in the Dande HDSS were mostly women.  

To compare HDSS and national census data's accuracy, the ASAI was computed using 

Bengo’s population distribution per sex and age-group. (198) The result, of 40.08, 

indicated a higher inaccurate reported age-sex data collected by INEA than by the Dande 

HDSS.  

 

Coupled with demographic indicators some of the Dande HDSS's potentialities are to 

provide relevant information about the circumstances in which people are born, live, age, 

and die in the DSA, which includes both urban and rural settings, thus encompassing 

populations with different accessibilities, lifestyle, and risk exposures. The Dande HDSS 

collects indicators comparable to those of most other surveillance sites, and those 

collected by the DHS. (221) The location, type of housing (construction materials, 

number of rooms, crowding, sanitation), income, household assets, education, distance 

from housing to health facilities, sources of drinking and bathing water, social 

participation, among others, constitute critical social determinants of health, or are 

indicators thereof, and thus are essential elements in terms of a public health approach.  

The changes observed in the evolution of household characteristics in 6 years, between 

2009 and 2015, suggest improvements in the population's general housing conditions in 

the study area. Factors such as the country's rapid economic growth until 2014, an 

increase in formal jobs (especially in the public sector, construction, and inert 

exploration), the timid and slow emergence of a middle class, mainly marked by new 

modes of consumption, and a growing investment of the population in homeownership, 

(222) led to a  process of reconfiguration and rapid growth, especially in the peri-urban 

and urban areas of the study area. The self-built home increasingly became more 

frequent in the DSA. It is evident that more robust materials, such as brick or block, are 

being used in new constructions, replacing more impermanent materials like wattle and 

daub, and woven-straw. The increased access of the population to electricity and 
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improved water also occurred mainly in urban areas, given that the rural areas remained 

without public electricity and water supply.  

Even so, it is noteworthy that, in African countries like Angola, the concept of ‘middle 

class’ is more defined by aspiration and modes of consumption rather than living 

conditions, modes of production, and historical relations in the social structure. (223, 

224) Many of those who could be identified as emerging middle class lived under the 

direst material circumstances, in poor dwellings, and were very vulnerable to sudden 

shocks or additional hardships, such as the illness of a family member or even a heavy 

rain that threatens their home and assets. (223)   

Hence, in this thesis, we used other approaches to study social determinants of health 

and measure possible correlations between social and economic status and health 

outcomes than solely the effect of objectively measured material deprivation. (225)  

The longitudinal follow-up of households within the HDSS, linked to the probable causes 

of death ascertained through the VAS, enhances the understanding of eventual 

socioeconomic determinants of disease-specific morbid episodes and mortality. (209, 

221) Therefore, in the study on the leading causes of death in Dande, results from VA of 

deaths occurring during 2009-2012 (Paper II), the information available for the 

households collected during the Initial Census was used to compute a Wealth Index. 

This index, a measure of SES, reflected the type of walls and roof of the house, the 

existence of latrines, and drinking water sources. We have not found a significant 

relationship between socioeconomic status and the broad groups of mortality (p=0.053), 

specifically ‘communicable diseases, maternal, perinatal, and nutritional conditions,’ 

‘non-communicable diseases,’ and ‘injuries’. However, point estimates suggest positive 

associations in the groups considered socially disadvantaged, compared with those less 

disadvantaged, for CD and NCD. These findings are in line with the results found in 

different settings of other SSA countries, such as Burkina Faso, Ethiopia, Kenia, and 

Mozambique. (221, 226) Mortality was also highest among those with no formal 

education. On the contrary, individuals from the high and medium SES index quintiles, 

and more educated, were more likely to die from INJ, which might be related to better 

living conditions and greater access to mobility or motor vehicles, giving that traffic 

accidents are among the leading causes of death in the adult population of the DSA.  

As of the 5th UR, the HDSS began to collect more extensive information on households, 

pursuing the elaboration of indexes with more elements that would, eventually, allow 

more differentiation of the population in terms of SES. Thus, it is plausible that re-

examining these relationships with newer data could reveal a stronger relationship 
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between SES and mortality than observed in the present study. Further investigation is 

needed both to check if a more informative wealth index results in significant differences 

on the major CoD and if the country’s fast economic growth and improvement in the living 

condition of part of the surveyed population establishes different mortality patterns, such 

as an increase in the burden of NCDs.  

In this same study on the causes of death carried out within the Dande VAS (Paper II), 

we found that the leading causes of death among women of reproductive age were 

related to pregnancy, childbirth, and puerperium, confirming the need to prioritise 

interventions to improve reproductive and maternal health, a major public health problem 

in Angola. A woman’s lifetime risk of dying because of pregnancy or childbirth is 1 in 32 

in the country (227), as compared to 1 in 4,900 in developed countries. (228) Therefore, 

we used the data of 10,289 births outcomes registered by the HDSS for six years, to 

address maternal health inequalities. We focused on the demographic and social 

determinants influencing the utilisation of antenatal care and health facilities for delivery 

among women in the Dande HDSS, and their impact on birth outcomes (Paper III).   

We have found a prevalence of ANC attendance in the Dande setting (96.8%), higher 

than the reported for Angola, (81.6%) (116) and the median of the SSA countries (89%). 

(229) Nevertheless, more than half the deliveries (50.7%) occurred outside a health 

facility. This discrepancy between high ANC attendance levels and low institutionalised 

delivery in the Dande HDSS is consistent with findings from studies conducted in other 

SSA settings. (230) Both the use of ANC and health facilities for delivery proved to be 

positively associated with birth outcomes. However, a meaningful result of our study was 

evidencing the lack of equity in accessing these services. The main discriminant factors 

were the place of residence, namely the rural-urban dichotomy and distance to health 

facilities, and the women's level of education. These determinants have been previously 

recognised as maternal health care access dimensions and match the results reported 

by relevant studies in developing countries. (231-233) We have also found that women's 

age, which correlates with previous birth experience and higher parity, constituted an 

obstacle to making use of health services. These factors may result from a combination 

of real difficulties with the women's evaluation of the benefits they anticipate from using 

the services. Given the grand dimension of data collected in this longitudinal study, the 

women's households' objective economic conditions are not presented in this work. 

However, we intend to address this subject shortly. 

Finally, we also addressed social determinants of health by examining the relationship 

between the subjective and objective social status, the reported health needs, and the 

health-seeking behaviour of the population living in the DSA (Paper IV). To our 
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knowledge, this study is the first in Angola using the MacArthur Scale, one of the most 

widely used measures of subjective social status in epidemiological studies. (234) Our 

results lead to similar conclusions of association between SES indicators and health-

related issues. (79, 82, 225) They showed that SSS influence health needs reporting and 

health-seeking behaviour above and beyond traditional SES indicators. Different 

variables influenced the reporting of health care needs, but, as in other African countries, 

these were more commonly reported among the better-off household than in the poorer. 

(96, 235). Individuals standing in the 2nd quartile of the ladder, with higher income, living 

in urban areas, having access to improved water, social participation, and owning bed 

nets had better odds of reporting illness in their households than their counterparts at 

the bottom of the ladder, with lower income, from rural settings, consuming unimproved 

water, without associative filiation, and having no bed nets. This association may reflect 

the influence of the socioeconomic environment in illness concepts, with better-off 

households more likely to use this category. (96) The choice of a health care provider 

was also affected by SSS and distance to a health care facility. People in the highest 

quartiles of the ladder were twice more likely to seek help from formal health services 

than those at the bottom of the ladder. The odds of seeking care in health services 

decreased with distance to a health care facility.  

In addition to the HDSS and VAS outputs mentioned above, the Dande HDSS also 

provided broader platforms for conducting nested research studies. Besides providing a 

sampling framework and a platform for population-based research, the HDSS and VAS 

worked like a boomerang while feeding and receiving insights essential to contextualise, 

support, and confirm relevant research in the region. The leading causes of death in 

children under five, for example, confirmed the urge of studying malaria, intestinal 

infectious diseases (diarrhoea), and malnutrition in these ages. In turn, the main CoD 

among the older population corroborated the need for evidence into cardiovascular 

diseases. Several epidemiological studies were conducted based on the HDSS, resulting 

in multiple scientific publications in the related areas of malaria (155, 236, 237), 

schistosomiasis (238, 239), anaemia (240, 241), nutrition (242, 243), cardiovascular 

diseases (244-246), and health behaviours (247, 248), among others.  

Another important aspect to emphasise is the HDSS and VAS contribution for local 

structures and the surveillance area's population.  

The local and national health structures have benefited from the information produced 

by the data collection platforms. Always guaranteeing the confidentiality of HDSS 

members and the individual data analysed in the VAS, aggregated data was formally 

communicated to the populations, to the communes, to municipal administrations, to the 
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Bengo Provincial Health Authority, and MINSA. In addition to publications in international 

journals, information was presented in international and national conferences as well as 

other fora. Informative brochures and reports were produced with simplified results in 

Portuguese to be disseminated to local authorities. (157, 182) 

Local health structures technicians, specifically from hospitals and health centres, 

benefited from training in data registration, as did physicians in completing the medical 

certificate for CoD, for example. These groups were also involved in various health 

research projects.  

The HDSS was also valuable for local health authorities in terms of vaccination 

campaigns. On the one hand, it provided accurate data on the number of children by age 

group and geographic location. On the other, it occasionally helped to bring vaccines to 

children living in the most remote villages. Since the local structures did not have 

adequate means, the vaccine teams were transported by the HDSS when they travelled 

during the UR to specific difficult-to-reach neighbourhoods.  

For ten years, the presence of an HDSS also impacted the region's social and economic 

development, mainly contributing to local capacity building, the creation of physical 

infrastructures and national and international visibility, arising from the collaboration with 

different research networks. VAS and HDSS employed a considerable number of 

technicians, and the staff received training in various domains. With training and practice, 

acquired with a decade of experience in the area, they became more skilful and 

contributed to the general improvement of procedures and data quality.  

Besides, HDSS contributed to scientists' training, together with the local and remote 

universities, by hosting internships and students for their field activities, especially in 

demography, geographic engineering, and information technology. Several researchers, 

including local physicians, completed their master and PhD projects in CISA with the 

support of HDSS activities. 

During the Initial Census preparation, in 2008/2009, the HDSS collaborated with the 

Angolan National Institute of Statistics. The collaboration involved discussing the 

procedures related to the counting and enumeration of the households. All the survey 

forms used by the HDSS were approved by and registered in the INEA. In 2013/2014, 

while the latter was preparing the National Census, the HDSS shared maps, 

georeferentiation of isolated populations, and housing enumeration methodologies in 

Bengo Province.  

A crucial impact of the HDSS in the Dande setting was related to the ID plates to 

enumerate the households. Those plates had excellent acceptance and were locally 
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appropriated with very different purposes. They represented an address that did not exist 

until then. They were appropriated as police numbers, to use in identification cards, to 

be able to get a bank account or an electricity contract, for instance. Whenever there 

were administrative changes at territorial levels, such as the emergence of new 

neighbourhoods, the local administration asked the HDSS team to list and enumerate 

the houses. The plates had a symbolic weight for the population since they meant that 

people were counted, registered and eligible for some rights. In her book “The Address 

Book, What Streets Address Reveal About Identity, Race, Wealth and Power”, Deidre 

Mask explores how addresses and house numbers are related to the feeling of inclusion, 

given that they empower people by helping them feel part of society. She also explores 

the link between addresses and public health, describing the story of John Snow and 

cholera mapping in London and related stories of infectious disease tracing in Haiti and 

Africa. “Location and disease are inseparable for epidemiologists”. (160) 

The application of the plates had some drawbacks for the HDSS. Given the growing 

urbanisation of the study area and the constant emergence of new houses, it became a 

very demanding task. Besides, both the population and the energy supply company 

removed plates occasionally from one house to another, causing a disturbance in the 

fieldwork and errors in identifying households. This situation forced a great awareness 

of the population and local entities, locally and through radio programs, to prevent the 

plates' remotion. 

The local population had benefited to some extent by their participation in health 

research projects in terms of diagnosis for specific diseases, follow-up by specialists in 

the hospital, free treatment for participants, free insecticide-treated bed nets or other 

resources. Somehow, this could eventually compensate for the interview fatigue caused 

by periodic visits to their households, as described by other HDSS. (44, 249) However, 

in the Dande HDSS, the refusal rates were meagre, never exceeding 0.04% per UR.  

The challenges and limitations of health research in developing countries and running 

an HDSS or verbal autopsies are well documented. (187, 249, 250) We addressed some 

of them in the introduction of this thesis. Tracking large populations over time is intensive 

and expensive. Financial constraints are among the major obstacles to maintaining a 

surveillance system (187, 249) and affect data quality. (250)  The outputs of an HDSS 

are not immediate, as the analysis of the evolution of population structures and health-

related indicators requires time, which may affect the capacity to attract funds. Besides, 

an HDSS requires significative locally based staff and logistical means in every step of 

the process: to visit thousands of households, once or multiple times per year, and 

collect, process, and analyse data. The challenges include the need for scientific 
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expertise in different domains, such as extensive surveys and fieldwork methodology, 

demography, epidemiology, social sciences, statistics, and scientific writing. (187) 

However, in most settings in which HDSSs are implemented, there is a lack of qualified 

personnel and limited research capacity. As reported in other HDSS sites, in Dande it 

was difficult to attract skilled staff because they are scarce and thus disputed by other 

better-paid jobs in the capital city. (187) 

Finally, another challenge usually described in the literature, and that we also felt, refers 

to the absolute need to have a long-term commitment to the study area and a strong 

connection with the local environments in which data is collected. (164, 187) The 

knowledge of local cultural specificities that interfere in the data collection process, the 

adaptation of the tools for research, and the ability to manage time constraints, as an 

unexpected day of heavy rain can affect fieldwork for days or cause damage in the 

servers that accommodate the database, are essential aspects to take into account, from 

the beginning of the work until the publication phase. 

5.1. Strengths and limitations 

The strengths and limitations of the studies that make up this thesis have already been 

detailed in each of the papers, presented in the results section.  

This thesis's essence relates to the functioning and potential of the HDSS and VAS as 

research instruments to monitor the dynamics of health and population in the Dande 

setting, Angola, which lacks effective vital registration and health-related data. Therefore, 

in this section, we will focus mainly on the strengths and limitations of those systems in 

Dande.   

The Dande HDSS is the only demographic surveillance system that can serve research 

purposes in Angola and the only one existing in Central Africa. It monitors population 

dynamics, health-related indicators, social and economic characteristics, and the 

surveilled population's health-seeking behaviours. It delivered updated 

sociodemographic information for about 60,000 residents in an area where vital records 

are incomplete and provided frames from which representative samples can be selected, 

allowing individual sampling (random or purposive), stratification (by demographic, 

geographic or social variables), and longitudinal follow-up of the study population. Those 

factors are valuable, given that in this era of SDG, there are increasing calls for more 

geographically specific data, especially if data can be stratified by subpopulation to 

address health equity. (221) The HDSS also provides support to epidemiological studies, 
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both trial and observational studies, with potential public health value. It covers a large 

area, including rural and urban regions, and populations with different accessibilities, 

lifestyles, and socioeconomic conditions, which has a unique value for implementing 

research projects closely related to health interventions.  

Demographic data quality tests confirmed the accuracy of the data collected by the 

Dande HDSS. Its findings agree with those found at national and regional levels, which 

have been collected and published in more recent years by INEA and DHS. (115, 116, 

198)  HDSS results also demonstrate the Dande population's profile to be typical of a 

developing setting, virtually indistinguishable from those found at other HDSS sites. (200-

203) 

One of the main limitations of the Dande HDSS is its ability to monitor the selected 

population effectively. The dimension of the Dande HDSS is large compared to most of 

the other HDSS sites. Additionally, the process of reconfiguration and rapid growth led 

to a considerable increase in the number of houses and neighbourhoods and higher 

mobility of the population within the study area. The economic changes that resulted in 

more formal jobs created increased difficulties in interviewing households during regular 

working hours in some parts of the DSA. All those factors contributed to decreasing the 

ability to monitor the selected population effectively with a UR per year. Moreover, the 

reduction in the number of UR lessened the number of reported events, with an impact 

on the accuracy of the resulting demographic indicators.  

Another aspect worth improving is the HDSS capacity to process the large amount of 

data collected since the Initial Census. The Dande HDSS used paper-based support for 

extensive data collection, thus requiring tremendous effort and manual procedures to 

process data: encoding and double-entry data, data cleaning and consistency and 

completeness checking, leading to long delays between the time of data collection and 

the availability of data. Smartphone assisted personal interviewing would be a 

gamechanger in this setting. The timely availability of data would improve the ability to 

produce richer information. It would have a more substantial and immediate impact on 

guiding research lines and gathering evidence suitable for health policies. For instance, 

during the 2016 outbreak of yellow fever in Angola, which mostly affected the country's 

urban areas, including Caxito, (251) the HDSS conducted a survey to support local 

authorities in identifying the prevalence of fevers, the most affected populations and their 

healthcare-seeking behaviour. For effective use of this information, the results should 

have been immediate. 
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The VAS improved knowledge of Dande’s population cause-specific and age-sex 

mortality patterns. One of its strengths was that the HDSS helped identify the death, 

therefore covering deaths occurring inside and outside the health facilities. The VAS 

provided a simple identification of CoD at the community level since no other functional 

registration system was in place. This point is particularly relevant given that near half of 

the Dande population dies at home without contact with the health system. Nevertheless, 

even for deaths occurring in the hospital, the information was inadequate. Due to the 

limited diagnostic capacity, physicians often did not assign a CoD, medical certificate for 

CoD were not routinely completed, and the existing data were not systematised. 

Additionally, in general, the VA methodology provides a detailed understanding of death 

circumstances, how and why they occurred. This information helps identify health system 

failures related to deaths and critical limiting factors for care-seeking and utilisation at 

and around the time of death. (174) The circumstances of death reveal many deaths 

happened due to lack of social conditions, health care access or care-seeking. These 

insights are essential to tracing the burden of preventable deaths, support focused health 

research, and inform public health planning and resource allocation.  

However, there are some limitations to note regarding the VAS in Dande. The main 

problem is the scarcity of local physicians, competent and knowledgeable of local 

disease aetiology and epidemiology, that can be trained to read VA questionnaires and 

discuss clinical cases to reduce the high proportion of Indeterminate CoD. In addition to 

hindering the VA's functioning, this presents a conundrum, given that it would be 

unethical for our system to divert these scarce human resources from meeting the 

population's immediate health needs. 

Moreover, the VA is a widely used tool but with relatively low specificity and sensitivity 

for detecting some CoD. While VA works well for some diseases of public health 

relevance in Angola (such as measles, tetanus, whooping cough, and dysentery), as well 

for injuries, their use is more problematic for diseases which symptoms are relatively 

non-specific but are equally important (such as HIV/AIDS in children, malaria, and 

cancers). (252) In Dande, a malaria-endemic region, this may have ted to an 

overdiagnosis of the disease and a misclassification of other fever deaths. The 

symptoms of malaria overlap with those of other diseases, such as acute respiratory 

infections, and the VA might not be accurate enough to distinguish them. Besides, in 

high malaria transmission areas, there is a tendency to overdiagnose malaria in people 

with severe febrile illnesses. (253) This limitation of VA shows that its results should be 

carefully interpreted. Likewise, there must be some caution regarding this tool's potential 
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for attributing CoD to non-communicable diseases since these are gaining expression in 

low-income settings where VA is most used, including Dande. 

Finally, in the introduction and discussion of this thesis, we mentioned the probable 

underreporting of neonatal deaths and adverse birth outcomes. Given the sensitivity and 

cultural norms around those subjects, for these specific cases and maternal deaths, it 

would be valuable to have women interviewing the deceased's caregivers, which are 

also, generally, women. Although, as reported in other HDSS, such as Iganga-Mayuge 

in Uganda, this option is not always possible. (254) In the HDSS and VAS Dande, we 

tried, since implementation, to have a sex balanced team of field workers. However, it 

was hard to maintain this balance and the team ended up having more men than women. 

This situation has to do with the fact that the role of women in Angola is still considerably 

associated with household assistance (e.g., taking care of children, collecting water, 

cooking), reducing their chances to keep long-term jobs in the formal labour market. 

5.2. Recommendations  

The recommendations listed here are, for the most part, to respond to the problems 

identified throughout this thesis, and aim to contribute to enhance the HDSS and VAS 

data collection systems and improve their outputs. 

In this thesis, we used data from the first six years of HDSS. During this period, the 

system benefited from: the team's accumulated experience; the increased recognition 

from the community and local authorities; the evolving connections and know-how 

exchanges with other HDSSs; the application of new methodologies; and the 

implementation of procedures to improve different phases of work: from data collection 

to data processing. However, in parallel, there were gradual changes in the study area 

and reductions in update rounds' periodicity. These last factors made the follow-up of the 

population and the capture of vital events more challenging. Nevertheless, health and 

demographic outcomes require precise information on events of interest and the 

population at risk. Therefore, we recommend adjusting the study area according to 

logistical and financial conditions, eventually opting to alter the surveillance area's 

dimension and the monitored population. This solution has been discussed and should 

be considered according to existing resources, research priorities and the interest of 

HDSS results for local health policies. 

The introduction of electronic data collection through tablets or other mobile devices may 

help to overcome some of the issues related to HDSS capacity to process the large 
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amount of data collected. It is expected to bring advantages for HDSS and VAS, such 

as lessening survey and data processing time, reducing errors (incorporating automatic 

consistency and completeness checks), and diminishing the need for archival space. 

Additionally, the VA and HDSS interviews would become shorter, making data collection 

less burdensome, both for field workers and respondents.   

The introduction of electronic data collection should be complemented with the use of 

appropriate software, allowing the migration of data from the current database (written in 

PostgreSQL) and the rationale inherent to a relational database, namely, to maintain 

track of the temporal sequence of events that characterise the demographic surveillance 

system. The OpenHDS is a data system designed to be used in population-based 

surveillance of vital events via HDSS. It manages a standard reference format, is 

transferrable to different settings, uses rigorous checks on data entry and demographic 

events, and permits the introduction of questionnaires and variables required for a 

longitudinal study. (255) It is already in use in several HDSS settings and should be 

tested in the Dande HDSS. The implementation of this system could facilitate data 

cleaning, reduce errors, and allow timely data availability.  

The VAS could also benefit from automated systems to deliver timely availability of CoD 

data.  In recent years, some novel strategies were developed to interpret VA in resource-

poor settings, intending to serve as an alternative to or replacement of physician-certified 

VA. These strategies aim to overcome the problem of lack of physicians, quite common 

in these settings, and increase the VA tool's specificity and sensitivity. (179) They consist 

of computerised coding of VA methods and include an algorithmic approach (InterVA 

methods), to come up with a probable CoD. The utilisation of these techniques in some 

HDSSs has shown their capacity to achieve maximum consistency in interpreting VA 

data, requiring relatively minimal time and labour resources. (179, 184)  

Finally, it is recommended to reinforce the connection of the HDSS with all local 

structures. Existent cooperation should be nurtured. The work done is intense, implies a 

constant presence on the field, and it is beneficial, at all levels, to build partnerships and 

share efforts.  

The dynamisation of local informants' networks, through more periodic meetings and 

organisation of occasional workshops, could make them more participatory and 

collaborative with the activities of HDSS. Furthermore, it would involve them, as 

representatives of the community, in the study of the main problems affecting the 

population in the region.  
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A closer relationship with the local administration could lead, for instance, to a sharing of 

efforts in the function of enumerating the houses. 

Greater involvement of all level health structures is also recommended. HDSS should be 

able to mobilise more health professionals' participation in activities such as scientific 

meetings on the topics to be included in the surveys and discussion of HDSS outputs. 

This synergy could sensitise health professionals to the importance of collecting, 

recording, and using data in their daily activity. Moreover, it could contribute to taking 

better advantage of the HDSS in the health sector, given that the limited capacities and 

resources, human and material, resulting in a weak engagement with HDSS findings 

Nevertheless, permanent articulation with local entities requires time, so it is 

recommended that specific functions be assigned to different purposes. Social scientists 

could promote the relationship with the community. A person responsible for 

communicating science should ensure the role of liaison with local authorities and media. 

Moreover, health workers' involvement should be achieved in articulation with 

researchers from HDSS and ongoing health projects. 

5.3. Conclusions  

In general, the studies that make up this thesis contributed to a better understanding of 

population dynamics, mortality patterns, and social determinants, a pre-requisite for the 

development of policies, systems and programmes that effectively targeted 

communities, with a particular focus on primary health care level, a well-identified need 

in the assessment of health system in Angola. (14, 15)  

Accurate and updated data on births and other pregnancy outcomes, deaths, migrations, 

and living conditions along the populations' life course constitutes relevant information to 

health, both at research and policy levels. The identification of deaths through VA 

methodology in the scope of this continuous surveillance system fills a gap in the 

numbers and causes of death that most affect the region. It also assesses mortality 

patterns for the whole community rather than the more commonly used health facility 

records. (68) Bengo Province is an endemic region for several infectious diseases 

responsible for morbidity and mortality in Angola. (119, 155) However, health structures’ 

capacity for registering and measuring the impact of that endemicity on mortality is 

limited. Still, our findings concerning the pattern of epidemiological transition constitute 

grounds for public health action. Public health providers should be prepared to handle 

the ‘triple burden of disease’ by improving health interventions (such as raising 
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awareness for healthier lifestyles, nutrition issues, road safety and prevention 

campaigns) and equitable health services provision. The evidence regarding social 

determinants of maternal health care access, factors influencing health care needs 

reporting, and formal healthcare-seeking, suggests the need to work on the primary 

health care access barriers affecting the Dande setting. Those data should inform better 

targeting of health resources, monitor equity and enable evidenced-based policies and 

interventions increasing access to health and reducing the burden of disease.  

The Dande HDSS and VAS have enormous potential, though it remains under-exploited, 

particularly at the health policies level. Their characteristics bring together conditions for 

supporting different research projects, conducting clinical trials, monitoring trends in 

mortality over time, testing and evaluating health interventions, and surveilling outbreaks. 

The studies conducted in this thesis show some of the contributions of those data 

collection systems, with meaningful results for the field of public health: birth outcomes, 

deaths and their causes, and living conditions and social determinants, life course 

milestones of a population in a low-income setting.   
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Annex I - Characteristics of the households in the Dande HDSS: photos of 

houses built with different materials.  

  

Figure 26 - House in the DSA. Block walls and 

fibrocement roof 

HDSS fieldwork (Photo taken by Diogo Francisco) 

Figure 27 - House in the DSA. Adobe walls and 

iron sheet roof 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

  

Figure 28 - House in the DSA. Wattle and daub 

walls, iron sheet roof and earth floor 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

Figure 29 – House in the DSA. Straw walls and 

roof 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

  

Figure 30 - House in the DSA. Iron sheet walls 
and roof.  

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

Figure 31 – House in the DSA. Wattle and daub 
walls, straw roof, and earth floor.  

Source: HDSS fieldwork (Photo taken by Edite Rosário) 
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Annex II - Characteristics of the households in the Dande HDSS: photos of 

common drinking water sources, and examples of some of the sanitation and 

kitchen facilities 

  

Figure 32 - Water sources - Standpipe 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

Figure 33 – Water sources - Public tap 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

  

Figure 34 - Water sources – Unprotected well 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

Figure 35 –Water sources – Unprotected tank 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

  

Figure 36 - Water sources – River 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

Figure 37 - Water sources - Irrigation channel 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 
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Figure 38 - Houses with kitchen (covered place 
to cook meals) 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

Figure 39 – Houses with kitchen (covered 
place to cook meals) 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

  

Figure 40 - Houses without a kitchen 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

Figure 41 – Houses without a kitchen 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

  

Figure 42 - Backyard latrine for family use 

Source: HDSS fieldwork (Photo taken by Maria Berhan) 

Figure 43 - Latrine shared by neighbours 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

 

 

 



ANNEXES | 233 

Annex III - Model of the questionnaire used in the Initial Census  
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Annex IV - Model of the questionnaire used in the 5th update round 
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Annex V - Model of the questionnaire used in the 9th update round 
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Annex VI - Model of birth registration form 
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Annex VII - Model of pregnancy observation form 
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Annex VIII - Model of death registration form 
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Annex IX – Verbal Autopsy Neonatal death questionnaire 
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Annex X – Verbal Autopsy Children death questionnaire 
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Annex XI – Verbal Autopsy Adult death questionnaire 
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Annex XII – Model of In-migration registration form 
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Annex XIII – Model of Out-migration registration form 
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Annex XIV – HDSS and VAS activities - photos 

  

Figure 44 – Using the GPS for houses location 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

Figure 45 – Georeferentiation of households 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

  

Figure 46 - HDSS household interviews 

HDSS fieldwork (Photo taken by Diogo Francisco) 

Figure 47 – HDSS household interviews  

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

 

 

 

Figure 48 - VAS interview 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

Figure 49 – HDSS household interviews 

HDSS fieldwork (Photo taken by Eduardo Saraiva) 
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Figure 50 – Meetings with community 

informants 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

Figure 51 – Meetings with community 

informants 

HDSS fieldwork (Photo taken by Raquel Pereira) 

  

Figure 52 – Meetings with traditional midwives 

HDSS fieldwork (Photo taken by Francisco Politano) 

Figure 53 – Meetings with local administration  

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

 

 

 

Figure 54 – Meetings with health professionals  

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

Figure 55 – Weekly HDSS team meeting 

HDSS fieldwork (Photo taken by Diogo Francisco) 
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Figure 56 – Training sessions 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

Figure 57 – Training sessions (role-play 
exercises) 

HDSS fieldwork (Photo taken by Edite Rosário) 

  

Figure 58 – Data clerks  

HDSS fieldwork (Photo taken by Maria Berhan) 

Figure 59 – Data clerks 

Source: HDSS fieldwork (Photo taken by Edite Rosário) 

  

Figure 60 – Data cleaning  

HDSS fieldwork (Photo taken by Eduardo Saraiva) 

Figure 61 – Data cleaning 

HDSS fieldwork (Photo taken by Edite Rosário) 
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Figure 62 – HDSS field Team 2015 

 

Figure 63 – HDSS field Team 2010 

 

Figure 64 – HDSS Database team-
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Annex XV – Comparisons between data provided by the Dande HDSS and other HDSS sites 

Table 14 – Comparisons between data provided by the Dande HDSS and other HDSS sites 

HDSS site Dande  Manhiça Navrongo Taabo Rufiji 

Country Angola  Mozambique Ghana Cote d’Ivoire Tanzania 

Indicators / Year 2010 2011 2012  2010 2011 2012 2012 

Total resident population 63,081 62.000 60.807  89,617 153,293 42,480 103,503 

Inhabited households 15,767 15,129 14,582  20,354 33,600 6,707 19,315 

Male: female ratio 97: 100 95: 100 98: 100  79: 100 92: 100 104: 100 93: 100 

Life expectancy at birth (males) (years) 59.70 62.6 63.3  43.0 56.4 61 63 

Life expectancy at birth (females) (years) 70.9 71.2 70.4  54.5 67.0 65 69 

Crude birth rate / 1,000 persons year 40.4 65.5 32.2  42.3 25.0 33.9 29.2 

Crude death rate / 1,000 persons year 9.1 8.2 7.3  15.3 10.0 8.2 8.0 

Total fertility rate (children per women 15-49 
years old) 

4.8 4.8 4.5  5.5 3.8 4.8 4.6 

Neonatal mortality / per 1,000 live births 7.1 10.8 6.2  21.6 13.4 14.5 24.4 

Infant mortality rate / per 1,000 live births 52.5 45.9 35.2  58.8 32.1 43.1 36.0 

Under-5 mortality rate / per 1,000 live births 92.1 90.6 63.3  100.6 608 92.0 61.4 

Source: Dande HDSS database / Paper I. Manhiça HDSS: (200, 256). Navrongo HDSS: (201). Taabo HDSS: (202). Rufiji HDSS: (203) 
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Annex XVI – Comparisons between data provided by the Dande HDSS and national sources 

Table 15 - Comparisons between data provided by the Dande HDSS and national sources 
 DANDE  ANGOLA BENGO 

 Dande HDSS  Country level Regional level 

Indicators / Year 2010 2014  2010 2014 2015 2014 

Male: female ratio 97: 100 91: 100  - 94: 100 - 100: 100 

Life expectancy at birth (both sexes) (years) 65.1 63.8  - 60.3 - - 

Crude birth rate / 1,000 persons year 40.4 24.2  45.5 36.1 43.4 - 

Crude death rate / 1,000 persons year 9.1 8.5  - 9.1 - - 

Total fertility rate (children per women 15-49 years old) 4.8 3.7  6.3 5.7 6.2 - 

Neonatal mortality / per 1,000 live births 7.1 4.8  23 - 20 10.3** 

Infant mortality rate / per 1,000 live births 52.5 25.6  50 - 44 - 

Under-5 mortality rate / per 1,000 live births 92.1 60.1  91 - 68 - 

Population aged 0-14 years (percentage) 42.7 43.4  - 47.3 - 45,8 

Population aged 15-64 years (percentage) 53.8 52.8  - 50.3 - 50,7 

Population aged 65 years or more (percentage) 3.5 3.8  - 2.4 - 3,6 

Average population age 22.4 23.4  - 20.6 - 22.1 

The median age of the population 18 18  - 16 - 17 

The average number of residents per household 3.8 4.4  - 4.6 - 4.1 

Households composed of singular persons (percentage) 19 18  - 12 - 18 

Number of rooms per house 2.3 2.7  - 2.7 - 2.7 

Source: DANDE: Dande HDSS database / Paper I. ANGOLA: 2010 (140); 2014 (115); 2015 (116). BENGO: (198) **(208). Note:| - | = Data not available 
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