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EXECUTIVE SUMMARY 

In Sub-Saharan Africa, migration is perceived as a factor explaining the spreading of HIV/AIDS 

within and across countries (1;2). Many studies have highlighted the mechanism through which 

workers’ mobility contributes to propagate the disease, and the general assumption is that migration 

induces risky sexual behaviour, which might lead to sexually transmitted infections (STIs) and to the 

human immunodeficiency virus (HIV) infection (3;4). The literature shows that migrants are more 

likely than non-migrants to be both transmitters and receivers of HIV. In Sub-Saharan Africa, the 

circular nature of migration and the maintenance of links with home through frequent visits puts 

people at risk at both ends of the migratory movement (5). 

In Mozambique, most literature focuses on migrants or their non-migrant partners and their risks, but 

studies that examine the factors that render migrant miners vulnerable to HIV are few, while, to our 

knowledge, studies that compare migrants and non-migrants even do not exist, meaning that we are 

still far from understanding in detail just how and to what extent migration affects the spread of 

Sexually Transmitted Infections (STIs) and HIV in the country. Research that provides information 

about the behaviour that determines the HIV risk among Mozambican miners in South Africa is still 

scarce. 

In this doctoral thesis we have tried to examine the factors that contribute to HIV-related risk 

behaviour among Mozambican miners. Regarding health behaviour, we investigated the impact of 

alcohol consumption on migrants’ risky sexual behaviour as well as the association between cognitive 

and socio-demographic factors, on the one hand and miners’ risky sexual behaviour on the other. We 

also tried to examine the structural and environmental factors, through the examination of the 

importance of migration policy developments at the national and regional levels, and their impact on 

miners’ health. The main questions were: what are the factors that drive miners to sexual vulnerability 

and how do migratory patterns affect their susceptibility to HIV? 

To achieve this goal we performed four research projects: the first project was a synthetic review of 

empirical studies on the association of alcohol and high-risk sexual behaviour among different types 

of the migrant populations, focusing on measurable outcomes generated from quantitative data. A 

descriptive analysis was used to interpret the reviewed research and to discuss the factors that drive 

migrants to engage in alcohol consumption and high-risk behaviour.  

The second project reported a research from 2011–2012 on health-related attitudes and behaviours of 

Mozambican miners and their families. It was a cross-sectional survey (N=65) with active and former 



 

 

 

 

Mozambican miners, who worked in South African mines. This article also analysed the importance of 

recent policy developments, both at the regional and national levels, the Southern Africa Development 

Community (SADC) Declaration on Tuberculosis in the Mining Sector and the National Action Plan 

to Improve the Health Care of Cross-Border Mozambican Mineworkers), and it presented an estimate 

of the financial burden of the disease related to migrant miners for Mozambique’s public services and 

migrant-sending communities.  

The third project was a cross-sectional study (N=293) with active Mozambican miners, who work in 

South African mines and lived in the Chókwe district of Gaza Province in southern Mozambique. This 

article examines the association between risky sexual behaviour and HIV risk perception among 

miners and it used ordinary logistic and cumulative logistic models to understand what drives miners 

to HIV susceptibility.  

Finally, this thesis analysed the Integrated Biological and Behavioural Survey (IBBS) (N=432) among 

Mozambican miners in South Africa, done in the south of Mozambique. In this study, we based our 

analysis on a proximate-determinants framework to identify and categorise the study variables with an 

aim to understand the various factors that influence the HIV-related risk behaviours and eventually the 

HIV positive status of the Mozambican miners  in South Africa. We investigated the associations 

between the determinants using Pearson’s Chi-square test, Fisher’s exact test and a multiple logistic 

regression.  

Our study findings indicate that, (i) there is a significant and positive association between global and 

situational alcohol use and several outcomes of risky sexual behaviour among different types of 

migrant populations. This association was however mainly observed at high quantities and frequencies 

of alcohol consumption, and was often tied to a specific situation or context, for instance the type of 

sexual partner, the level of mobility and environmental factors such as living arrangements and 

entertainment venues. This study supports previous research that alcohol consumption is associated 

with risky sexual behaviour among different types of migrant populations; (ii) the daily life of miners, 

away from their wives for long periods of time, is very challenging; it leads them to loneliness, to 

extra-marital relationships, to paid sex, and so on. Moreover, miners have traditionally been 

accommodated in single-sex hostels, and it seems that this fact has boosted an active sex industry in 

areas surrounding the mining sites, where miners have disposable incomes to engage in sexual 

relationships with commercial sex workers, which increases their susceptibility to HIV/AIDS. The 

health system in South Africa and Mozambique still does not adequately cover migrant miners’ health 

issues, and the discrimination and xenophobic acts that miners face in South Africa may exacerbate 



 

 

 

 

their susceptibility to HIV; (iii) most miners were at risk of HIV infection given their risky sexual 

behaviour; they do not use the condom consistently, they have multiple sexual partners, the prevalence 

of Sexually Transmitted Infections (STIs) is high among them. We found a strong negative association 

between risky sexual behaviour and HIV risk perception. Seventy per cent of the miners practicing 

risky sexual behaviour reported a low HIV risk perception. This demonstrates that miners tend to 

underestimate their HIV risk, which in turn makes them more susceptible to contracting HIV. Risk 

perception among miners is related to a range of factors both individual as well as environmental; (iv) 

The underlining mining and mobility factors such as living and working conditions, and the number of 

wives that the miners have in both countries showed a strong impact on miners’ risky sexual behaviour 

(multiple sexual partners, alcohol use before sex, paid sex). Socio-demographic factors, such as age, 

civil status and low educational level seems to also be a strong predictor of risky sexual behaviour 

(low levels of condom use and early sexual initiation) among miners. Apart from that the multiple 

logistic regression analysis revealed that the odds of being HIV positive for miners having 2 or more 

sexual partners is 0.29 times lower than the odds for miners reporting 1 sexual partner in the last 12 

months, after controlling for other factors in the model. The odds of being HIV positive when the 

miner reports use of alcohol or drugs (sometimes/always) is 0.32 times lower than the odds for those 

reporting never use of alcohol or drugs. And finally, the odds of HIV positive status for those using 

condoms were 2.16 times that of miners who never used condoms, controlling for biological and other 

proximate determinants. Our findings suggest there is a need to change the thinking process about how 

to influence safer sexual behaviour among Mozambican miners. 

The nature of the existing circular migration from Mozambique to South Africa requires an integrated 

approach of on-going interventions at both ends of the migration spectrum. We argue that HIV 

interventions should occur at all levels, structural, environmental and individual. Therefore, we 

recommend that the Southern Africa Development Community (SADC) Declaration on Tuberculosis 

in the Mining Sector and the National Action Plan to Improve the Health Care of Cross-Border 

Mozambican Mineworkers would be operationalized and enforced, and that the migratory system 

regulations, that is still regulated by an agreement signed by the Portuguese administration and South 

Africa in 1964, would be updated. Moreover,  family-friendly contracts would allow migrant miners to 

be closer to their families, and the social tissue would not be broken by their long absences from 

home. At the same time, encouraging rural development is a potential to alter the conditions that force 

large numbers of young men to seek temporary employment in more developed areas. 



 

 

 

 

Moreover,  since the reported condom use is very low among miners, there is a necessity for mass 

awareness programs on condom use for HIV prevention and for increasing the provision of HIV test-

ing for miners that could be one of the viable programmatic strategies for getting substantial increases 

in condom use. Interventions that include providing individual or group counselling to the miners 

about HIV risks associated with unprotected sex with female sex workers could reduce risky HIV-

related behaviours. Because our study found that socio-demographic factors are important determi-

nants of risky sexual behaviour of miners, interventions that target both the general population and 

specific sub-populations, including miners and their families, should be combined. The increase of 

access to health facilities in Mozambique for the miners and their families is also needed.  

Alcohol use seems to be an important determinant for risky sexual behaviour of Mozambican miners. 

First of all, our literature review suggests that alcohol use has a strong and positive effect on risky 

sexual behaviour of migrant populations around the world. Second, the last article presented in this 

thesis also suggested that alcohol use before sex seems to drive miners for more alcohol-related sex 

activities, such as paid sex. Therefore we suggest that HIV preventive programs targeting miners 

should also focus on alcohol use reduction interventions, to increase the awareness of the impact of 

alcohol use on sexual behaviour of the migrant population, in order to draw effective HIV preventive 

policies.  

In order to investigate the association between migration and risky sexual behaviour, future research 

would need to compare migrants with non-migrants in Mozambique. Furthermore, studies must be 

considered in order to understand cultural beliefs driving miners to HIV susceptibility, as well as 

research that takes in consideration both the sending and destination communities, and that includes 

the entire sub-groups of the miners communities (active, retired or former miners) as well as their 

sexual partners. Additional research is needed using more event-level and longitudinal methodologies 

that will allow inference and causality of the association studied. 

 

 

 

 

 



 

 

 

 

SAMENVATTING 

In Sub-Sahara-Afrika wordt migratie gezien als een factor die de verspreiding verklaart van 

HIV/AIDS, zowel binnen als buiten de landsgrenzen (1;2). Vele studies tonen het mechanisme 

waardoor de arbeidsmobiliteit bijdraagt tot de verspreiding van de ziekte, en de algemene 

veronderstelling is dat migratie seksueel risicogedrag veroorzaakt dat kan bijdragen tot seksueel 

overdraagbare aandoeningen (Soa’s) en tot infectie met HIV (3;4). Een van de uitkomsten van dit 

onderzoek is dat migrantenarbeiders eerder dan niet-migranten HIV oplopen en overdragen. De 

circulaire structuur van de migratie in Sub-Sahara-Afrika en het onderhouden van contact met het 

thuisfront door regelmatig terugkeer verhoogt het risico tot HIV aan beide fronten van de migratoire 

beweging (5).  

Het grootste deel van de literatuur in Mozambique richt zich op migranten en hun niet-migrerende 

partners, maar er zijn slechts weinig studies die de factoren onderzoeken waardoor migrerende 

mijnwerkers zo kwetsbaar zijn voor infectie met HIV, terwijl er bij ons weten geen enkele studie 

migranten en niet-migranten met elkaar vergelijkt. Dat wil zeggen dat we nog steeds slechts een erg 

summiere verklaring hebben voor de vragen hoe en in welke mate migratie de verspreiding van Soa’s 

en HIV in Mozambique beïnvloedt. Onderzoek dat informatie verschaft over gedrag dat het HIV-risico 

bij Mozambikaanse migranten-mijnwerkers in Zuid-Afrika beïnvloedt is nog steeds erg schaars. 

In deze doctoraalscriptie hebben we geprobeerd de factoren te onderzoeken die bijdragen tot HIV-

gerelateerd risicogedrag bij Mozambikaanse mijnwerkers. Wat gezondheid betreft, onderzochten we 

de impact van alcoholgebruik op het seksueel risicogedrag van de migranten en het verband tussen 

cognitieve en socio-demografische factoren enerzijds en anderzijds het seksueel risicogedrag van de 

mijnwerkers anderzijds. We hebben ook geprobeerd de structurele en omgevingsfactoren te 

onderzoeken, door het belang van migratiebeleidsontwikkelingen op nationaal en regionaal niveau in 

ogenschouw te nemen en hun invloed op de gezondheid van de mijnwerkers. De belangrijkste 

onderzoeksvragen waren: wat zijn de factoren die mijnwerkers tot seksueel risicogedrag brengen en 

hoe beïnvloeden migratiepatronen hun kwetsbaarheid voor HIV? 

Om dit doel te bereiken ondernamen we vier onderzoeksprojecten. Het eerste project was een 

synthetische review van empirische studies over het verband tussen alcohol en seksueel risicogedrag 

bij verschillende types van migrantenpopulaties, met een focus op meetbare resultaten gegenereerd uit 

kwantitatieve data. We gebruikten een beschrijvende analyse om het onderzoek in kwestie te 



 

 

 

 

interpreteren en om de factoren te bespreken die migranten aanzetten tot het gebruik van alcohol en tot 

risicogedrag.  

Het tweede project was de bespreking van een onderzoek uit 2011-2012 over gezondheidsgerelateerde 

houdingen en gedragingen van Mozambikaanse mijnwerkers en hun families. Het ging om een cross-

sectioneel onderzoek (N=65) met actieve en voormalige Mozambikaanse mijnwerkers die werkten in 

Zuid-Afrikaanse mijnen. Dit artikel analyseerde ook het belang van recente beleidsontwikkelingen op 

regionaal en nationaal vlak (de Verklaring over Tuberculose in de Mijnsector van de 

Ontwikkelingsgemeenschap van Zuidelijk Afrika (Engels : Southern Africa Development Community 

of SADC) en het Nationaal Actieplan ter Bevordering van de Gezondheidszorg voor Mozambikaanse 

Mijnwerkers in het Buitenland), en het bracht een schatting naar voor van de financiële last - zowel 

voor de Mozambikaanse publieke diensten als voor de gemeenschappen van origine - van de ziektes 

die gerelateerd zijn aan mijnwerkers-migranten. 

Het derde project was een cross-sectionele studie (N=293) van actieve Mozambikaanse mijnwerkers 

met werk in Zuid-Afrikaanse mijnen en familiaal leven in het district Chókwe in de provincie Gaza in 

het zuiden van Mozambique. Dit artikel bestudeerde het verband tussen seksueel risicogedrag en HIV-

risicoperceptie bij mijnwerkers en het gebruikte gewone logistieke en cumulatieve logistieke modellen 

om te begrijpen wat mijnwerkers kwetsbaar maakt voor infectie met HIV. 

Het laatste project was een analyse van het Geïntegreerd Biologisch en Gedragsonderzoek (Integrated 

Biological and Behavioural Survey, IBBS) bij Mozambikaanse mijnbouwers in Zuid-Afrika, 

onderzoek dat is gevoerd in het zuiden van Mozambique. In deze studie baseerden we onze analyse op 

een Proximate-Determinants Framework om de studievariabelen te identificeren en categoriseren, om 

de verschillende factoren te begrijpen die HIV-gerelateerde risico’s beïnvloeden en daardoor ook de 

HIV-positieve status van de Mozambikaanse mijnwerkers in Zuid-Afrika. We onderzochten de 

verbanden tussen de determinanten door middel van Pearson’s Chi-square test, Fisher ‘s Exact test en 

door multiple logistische regressie.    

De resultaten van onze studie wijzen aan dat (i) er een significante en positieve associatie bestaat tus-

sen algemeen en situationeel alcoholgebruik en seksueel risicogedrag bij verschillende types van mi-

grantenpopulaties. Deze associatie werd echter voornamelijk vastgesteld bij grote hoeveelheden en 

hogere frequenties van alcoholgebruik, en was vaak gelinkt aan een specifieke situatie of context, bij-

voorbeeld het soort seksuele partner, het niveau van mobiliteit en omgevingsfactoren als woonom-

standigheden en vrijetijdsgelegenheden.  Deze studie ondersteunt eerder onderzoek dat aantoonde dat 

alcoholgebruik gelinkt is aan seksueel risicogedrag bij verschillende types van migrantenpopulaties; 



 

 

 

 

(ii) het dagelijkse leven van de mijnwerkers, voor langere periodes ver van hun echtgenotes, stelt hen 

voor grote uitdagingen; het leidt tot eenzaamheid, tot buitenechtelijke relaties, tot betaalde seks en 

dergelijke meer. Bovendien werden mijnwerkers naar gewoonte ondergebracht in single-seks accom-

modatie, en het lijkt erop dat dit een bloeiende seksindustrie in de omgeving van de mijnsites in het 

leven heeft geroepen, waar mijnwerkers het inkomen ter beschikking hebben om seksuele relaties aan 

te gaan met sekswerkers, wat hun kwetsbaarheid voor HIV vergrootte. De gezondheidszorg in Zuid-

Afrika en Mozambique speelt nog niet voldoende in op de gezondheidsproblemen van de mijnwer-

kers, en de discriminatie en de xenofobe daden waar de mijnwerkers in Zuid-Afrika aan blootgesteld 

zijn kunnen die kwetsbaarheid nog vergroten; (iii) de meeste mijnwerkers zijn vatbaar voor HIV-

infectie door hun seksueel risicogedrag; ze gebruiken het condoom niet consequent, ze hebben wisse-

lende seksuele partners, de prevalentie van Soa’s is bij hen erg hoog. We vonden een sterke negatieve 

associatie tussen seksueel risicogedrag en het risico op HIV. Zeventig percent van de mijnwerkers met 

een hoog seksueel risicogedrag vertoonde een erg lage inschatting van HIV-risico wat hen weer 

kwetsbaarder maakt op HIV op te lopen. Risicoperceptie bij mijnwerkers is gerelateerd aan een reeks 

van individuele en omgevingsfactoren; (iv) De onderliggende mijn- en mobiliteitsfactoren als woon- 

en werkomstandigheden en het aantal echtgenotes van de mijnwerkers in beide landen toonden een 

grote impact op het seksueel risicogedrag van de mijnwerkers (meerdere seksuele partners, alcoholge-

bruik voor de seks, betaalde seks). Sociodemografische factoren als leeftijd, burgerlijke staat en laag 

opleidingsniveau leken ook een sterke indicator te zijn voor seksueel risicogedrag bij de mijnwerkers 

(laag condoomgebruik en vroege seksuele initiatie). De multiple logistische regressieanalyse toonde 

ook aan dat mijnwerkers met 2 of meer seksuele partners 0,29 keer minder kans hebben om HIV-

positief te zijn dan mijnwerkers die in de laatste 12 maanden slechts 1 seksuele partner hadden, dit na 

controle voor andere factoren uit het model. De kans om HIV-positief te zijn als de mijnwerkers alco-

hol of druggebruik rapporteerde (soms/altijd) is 0,32 keer lager dan voor mijnwerkers die rapporteren 

nooit alcohol of drugs te gebruiken. En tenslotte is de kans op een HIV-positieve status voor diegenen 

die een condoom gebruiken 2,16 keer hoger dan voor mijnwerkers die nooit een condoom gebruiken, 

na controle voor biologische en andere nabije determinanten. Onze bevindingen suggereren dat er 

nood is aan een verandering in het denkproces over hoe veiliger seksueel gedrag bij Mozambikaanse 

mijnwerkers te beïnvloeden. 

De aard van de bestaande circulaire migratiebeweging tussen Mozambique en Zuid-Afrika vereist een 

geïntegreerde aanpak van voortdurende interventies aan beide eindes van het migratiespectrum. Wij 

argumenteren dat HIV-interventies genomen zouden moeten worden op alle niveaus (zowel structureel 



 

 

 

 

als persoonlijk). We raden daarom aan dat de Verklaring over Tuberculose in de Mijnsector van de 

SADC en het Nationaal Actieplan ter Bevordering van de Gezondheidszorg voor Mozambikaanse 

Mijnwerkers in het Buitenland geoperationaliseerd en versterkt zouden worden en dat de regelgeving 

van dit migratoire systeem, dat nog steeds het akkoord volgt dat in 1964 is getekend door Zuid-Afrika 

en Portugal, geüpdatet zou worden. Daarenboven zouden familie-vriendelijke contracten de 

migranten-mijnwerkers toelaten om dichter bij hun familie te verblijven zodat het sociaal weefsel niet 

gebroken zou worden door hun lange afwezigheden van huis. Parallel daarmee kan de versterking van 

de rurale ontwikkeling de condities wijzigen die maken dat grote aantallen jonge mannen tijdelijk 

werk moeten zoeken in meer ontwikkelde gebieden. 

Gezien het erg lage gerapporteerde condoomgebruik bij mijnwerkers is er bovendien nood aan groots 

opgezette bewustwordingsprogramma’s over condoomgebruik voor HIV-preventie en aan een verho-

ging van het aanbod van HIV-tests voor mijnwerkers, wat een van de haalbare programmatische stra-

tegieën kan zijn voor een substantiële verhoging van het condoomgebruik. Interventies die voorzien in 

individuele en groepsconsulten aan de mijnwerkers over HIV-risico's geassocieerd aan onveilige seks 

met vrouwelijke sekswerkers kunnen HIV-gerelateerd risicogedrag verminderen. Omdat onze studie 

bevond dat socio-demografische factoren belangrijke determinanten zijn voor seksueel risicogedrag 

bij mijnwerkers, zouden interventies gecombineerd moeten worden die zich zowel op de algemene 

bevolking als de specifieke subpopulaties zoals mijnwerkers en hun families richten. Er is ook nood 

aan een verhoogde toegang tot gezondheidsfaciliteiten in Mozambique voor mijnwerkers en hun fami-

lies. 

Alcoholgebruik lijkt een belangrijke determinant te zijn voor seksueel risicogedrag bij 

Mozambikaanse mijnwerkers. Eerst en vooral suggereert ons literatuuronderzoek dat alcoholgebruik 

een sterk positief effect heeft op seksueel risicogedrag bij migrantenpopulaties over de hele wereld. 

Het laatste artikel dat in deze thesis wordt voorgesteld suggereert daarnaast dat alcoholgebruik voor de 

seks mijnwerkers lijkt aan te zetten tot meer alcoholgerelateerde seksuele activiteiten, zoals betaalde 

seks. We suggereren daarom dat HIV preventieprogramma's gericht op mijnwerkers zich ook zouden 

moeten richten op interventies ter vermindering van het alcoholgebruik om het bewustzijn van de 

impact van alcoholgebruik op seksueel gedrag bij de migrantenpopulaties te verhogen, om effectief 

HIV preventiebeleid op te zetten. 

Om het verband te onderzoeken tussen migratie en seksueel risicogedrag is toekomstig onderzoek 

nodig in Mozambique waarbij migranten worden vergeleken met niet-migranten. Daarnaast moet 



 

 

 

 

onderzoek betracht worden om de culturele opvattingen die mijnwerkers HIV-kwetsbaar maken te 

onderzoeken, en onderzoek dat zowel de thuisgemeenschap als de ontvangende omgeving in 

ogenschouw neemt, en evengoed alle subgroepen van de mijnwerkersgemeenschap (actief, 

gepensioneerd, voormalig) van hun seksuele partners. Bijkomstig onderzoek is ook nodig dat meer 

event-level en longitudinale methodologieën gebruikt, wat inferentie zou toelaten de oorzaken van de 

bestudeerde associaties. 



 

 

 

 



 

 

 

 

 

 

Chapter 1 

General introduction 

 



 

 

1 

 

1.1. The relationship between migration and HIV 

HIV/AIDS and migration are two of the crucial social issues facing today’s changing world. At the 

end of 2013, UNAIDS estimated that, globally, almost 35 million people were living with the human 

immunodeficiency virus (HIV). The same source estimated that 24,7 million people were living with 

HIV in sub-Saharan Africa (SSA), nearly 71% of the global total. Ten countries - Ethiopia, Kenya, 

Malawi, Mozambique, Nigeria, South Africa, Uganda, Tanzania, Zambia and Zimbabwe - account for 

81% of all people living with HIV in the region.  

At the same time, there are approximately 1 billion international and internal migrants on the move at 

any given time worldwide (6).  This migration is widely recognized as one of the main facilitating 

conditions of HIV transmission in SSA. Magdi (7), for instance, suggests that in SSA, both migrant 

men and women have a significantly higher risk to be HIV positive than their non-migrant 

counterparts. She demonstrates that in this part of the world, migrants have in average about a 50% 

higher risk of HIV infection than non-migrants, mainly due to socioeconomic and sexual behaviour 

factors. 

In spite of the assumption that migrant populations stand a higher chance of being exposed to HIV 

than non-migrant populations, empirical evidence across health and social sciences, the literature is 

still not conclusive and the pathways through which migration leads to HIV risk are still controversial. 

Firstly, the results of the association between migration and risky sexual behaviour are not consistent 

across different migrant groups, allowing some incongruences in their findings (8). This is mainly due 

to the fact that migrants are a large and heterogeneous group and that they have distinct personal char-

acteristics and sexual behaviours that are conducive to contracting HIV. Therefore it is crucial to un-

derstand not only how these behavioural aspects of infection vary between migrants and non-migrants, 

but also how they differ among migrants: men versus women, in urban versus rural environments, and 

according to migrants’ area of origin or socialization (8). Furthermore, migration is commonly defined 

by a temporal and a spatial dimension. The temporal dimension relates to how long someone has to 

stay at a new location to be considered a migrant, and the spatial dimension relates to how far some-

one has to move to be counted as a migrant. Both the spatial and temporal dimensions are problematic 

and can seriously distort understanding of the complexity of the relationship between migration and 

HIV susceptibility. For instance, the characteristics of migrants change when migration distances vary, 

as well as when different types of migration defining boundaries are employed (9). 
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Secondly, contradictory  and inconclusive findings in the research literature on migration and HIV can 

also be due to the fact that migration and HIV risks have been conceptualized and measured in differ-

ent ways across the studies. Different study designs are employed, no clear and consistent measures of 

migration have been used and there are methodological challenges regarding the measurement of risky 

sexual behaviour (10). 

However, the literature in SSA argues that mobility creates conducive environments for high risk 

sexual behaviour, and can be associated with HIV risks in many ways. In SSA, the conventional 

wisdom is captured in a somewhat one-dimensional model through circular migration that 

hypothesises that rural residents travel for work to urban areas with higher HIV prevalence, become 

infected there and bring back the virus to their lower prevalence villages (10). The literature in SSA 

also explains migrants’ vulnerability to HIV risks based on the assumption that the separation of 

couples through travel or bilocational housing increases risky sexual behaviour of the migrants in the 

destination communities and the spouses that stay at home in the communities of origin (9, 10,11, 1). 

Again, the body of literature in SAA does not explain the precise way in which migration contributes 

to the spread of HIV/STIs. The majority of the studies focuses on the destinations of migrants, or, less 

often, on the areas from which migrants come; few studies have considered both ends of the migration 

process. Apart from that, because the relationship between migration and HIV is not a linear function 

of individuals, couples or sexual networks, because of the complexity of multilevel determinants, 

these studies tend to give a unilateral and static view of what is essentially a complex and dynamic 

process (12). 

Nevertheless, it is clear that the literature in SSA is shifting from viewing the HIV risk as predomi-

nantly an individual behaviour to treating it as a combination of socio-political, economic and cultural 

factors (3). Researchers have argued for instance that in the context of SSA sexual vulnerability is re-

lated to structural and environmental factors that leave individuals or groups at risk of HIV infection, 

meaning that the risk situations are the result of the policies in place (e.g. migrant’s labour contracts 

that take them away from their families for long periods of time), as well as of the various social envi-

ronments (e.g. collective living arrangements with access to cheap alcohol and women) in which the 

capacity of the individual to respond effectively to health threats is reduced (13,14). 
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1.2. Determinants of risky sexual behaviour among the migrant population 

 

 

 

 

 

 

 

Figure 1: Influence of migration on sexual behaviour; Brockerhoff et al., 1999: 836, cited by Brummer (3) 

Sexual transmission is the most common mode of HIV transmission in SSA (8), therefore, 

understanding the factors that determine risky sexual behaviour is crucial to understand the dynamics 

of the HIV transmission among migrant populations.  

Usually, to define risky sexual behaviour, the literature bases itself on behavioural factors such as 

inconsistent condom use, number and type of sexual partners, the age of the first sexual intercourse, as 

well as on biological factors such as HIV status and STIs. However, it is a well-established fact that 

the majority of the indicators measuring risky sexual behaviour are self-reported and subject to 

multiple reported bias (1). 

The reasons on which the explanations of risky sexual behaviour among migrant populations rely, 

vary in the vast literature on migration and health related issues. Usually it is attributed to changes as a 

result of migration processes. For Brummer (3) (fig 1), three factors are related to migrants’ sexual 

behaviour. Firstly, pre-migration individual characteristics (sex, age, marital status, educational level, 

ethnicity, social status, and economic prospects). These characteristics influence the decision to 

migrate as well as the migrants’ perceptions of risk of HIV infection. Secondly, the migration process 

itself changes some of these individual characteristics into post-migration individual characteristics. 

The most common post-migration characteristic is the absence of family and of their steady sexual 

partners for extended periods of time and being away from their social milieu that can lead migrant 

populations to isolation and anxiety, which drives them to risky sexual behaviour (15). The third 
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mechanism that links migration with sexual behaviour is the change of environment. The lack of 

social support and the disruption of social networks, as well as the reduced pressure from social norms 

that govern sexual behaviour in the new environment are also factors that may drive migrant 

populations to risky sexual behaviour (16). 

Apart from that, the heavy and poor working conditions that migrant populations normally are 

submitted to, as well as the poor housing and living conditions, lack of recreational activities, and 

limited access to health care are all elements that have been cited in the literature as drivers of risky 

sexual behaviour among migrant populations (15). Cultural norms and imbalances in gender power in 

social and sexual relationships have also been increasingly recognized as important determinants of 

risky sexual behaviour (17). 

Moreover, according to the literature review, self-perceived HIV risk is considered an integral 

component in motivating avoidance of HIV risk, and the congruency between self-perception of HIV 

risk and reported risk-taking behaviours might be especially important in the likelihood to engage in 

self-protective behaviours, such as condom use and uptake of HIV testing (18). So among migrant 

populations, self-perceived risk also seems to be related to risky sexual behaviour (19). 

Studies also demonstrate that mental health factors such as alcohol use are often associated with HIV. 

Alcohol use, for instance, prevents migrant people to use protective measures against STIs and HIV 

and induces them to high risk sexual behaviour (20). Although alcohol use may have the same effect 

in other kinds of populations, the literature shows that migrant people are more exposed to 

environments where alcohol is highly present, and the studies confirm that they drink more frequently 

and more quantities of alcohol in conjunction with high risk sexual activities than the general 

population (21). 

However, in Mozambique, most literature focuses on migrants or their non-migrants partners and their 

risks such as Agadjanian et al. (14), but studies that examine the factors that drive migrant miners to 

HIV´s susceptibility, e.g. Rao et. al. (21), are few in Mozambique, while, to our knowledge, studies 

that compare migrants with non-migrants even do not exist, meaning that we are still far from 

understanding in detail just how and to what extent migration affects the spread of STIs and HIV in 

the country.  However, migrant populations, such as miners, are blamed to have higher risk sexual 

behaviour than non-migrant populations (22). 

Although this thesis will not perform a generalizable comparative analysis to investigate the 

determinants of the risky sexual behaviour of Mozambican migrants and general population, the 

existing preliminary evidence suggests that  in the south of Mozambique, where the migratory work is 
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very high, pre-migration individual characteristics, such as age, civil status, type of marital 

relationship and wealth are important determinants of risky sexual behaviour among the general 

population of men.  For instance, older, married and wealthier men are more likely to be involved in 

multiple sexual partnership, than younger, not married, and less wealthy men. Furthermore,  the place 

of residence, civil status, age and education have strong influence on condom use. For instance, 

among adult men (15-49 years) from the south of the country, rural residents were less likely to report 

condom use in the last sexual intercourse (7%) than urban residents in the same region (33%). The 

same source highlighted that married men, those older than 40 years and less educated men are more 

prone to report non-condom use if compared to single, younger and more educated men (23). Apart 

from that, the study done by Baltazar et al. (24) using the first Integrated Biological and Behavioural 

Survey (IBBS) documented a higher prevalence of HIV among Mozambican miners who work in 

South African mines than in the general men’s population and a low awareness of HIV status among 

those miners. It also showed that the prevalence of HIV was higher for those adult miners (31-50 years 

old), miners who were less educated, who have more than 2 wives, who lived in rural areas, such as 

Gaza Province, and who professed catholic/protestant religion.  

Although this group of Mozambican miners shared a general pattern of risky sexual behaviour with 

the general group of men in the south of Mozambique, their higher HIV prevalence suggests that they 

are more at risk to contract HIV than general men, but additionally, the migrant group is itself very 

diverse, with certain groups (most likely) being even more vulnerable than the miners. Therefore the 

migrant labour system in the region should be given more attention, and it may need to be questioned 

and reformulated, of course not neglecting the importance of the pre-migration individual 

characteristics of the migrant people.   

1.3. Features of migratory work in Mozambique 

In Mozambique, the dynamics of migratory work is inserted in the political and economic context of 

capital accumulation in Southern Africa (25). It started in 1850 as a result of the Portuguese economic 

system, which divided the economy of the country in 3 parts: migratory work, agriculture, and the 

railways-harbour-systems. The south of Mozambique was transformed in one of the biggest reserves 

of cheap labour for mainly the South-African mining industry; the centre and north regions became 

sources for cheap labour for the Majestic and Concessionary Companies (26). 

The period of the Portuguese administration was characterized by a high growth of the textile industry 

that only benefited the white population and by the exportation and exploitation of cheap labour (27). 

In 1960 for instance, more than 100.000 Mozambican miners had formal work in South Africa (28). 
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When Mozambique became independent in 1975, the new Mozambican Government adopted a 

socialist political system and a centralised economy as the main strategy to develop the country. This 

went against the interests of the capitalist system prevalent in South Africa and Zimbabwe, countries 

on which the Mozambican economy was strongly dependent. It unleashed a crisis between 

Mozambique and those two countries, and one of the consequences was the economic blockade as part 

of which the South African mining industry downsized on a big proportion of Mozambican miners.  

Crush et al. (1) showed that the numbers of contracted miners dropped from 97.216 in 1975 to 39.539 

in 1980. 

On March 18 1984 Mozambique and South Africa signed a good neighbourhood agreement – the 

Incomati Agreement - and on April 10 1992, the Liberation Front of Mozambique (FRELIMO), the 

ruling party  since 1975, the independence of Mozambique  and the Armed Resistance of Mozambique 

(RENAMO), the first and the biggest opposition party in Mozambique, signed a Peace Agreement that 

ended the civil war that had lasted for 16 years (27). On the one hand, these changes in the political 

and economic arena brought new social phenomena like huge movements of people, a rise in 

clandestine migration, cross border trade and so on. On the other hand, it seemed to have an influence 

on the legal migration flows: the numbers of migrant miners slightly increased from 39.539 in 1980 to 

53.321 in 1995 (1). 

It is important to point out that the features of legal migratory work did not change with the advent of 

independence in Mozambique: up to this day, they are still regulated by the 11/64 Agreement signed 

by the Portuguese administration and South Africa in 1964, with the southern region of the country 

remaining one of the biggest sources for migratory work. The official data from The Employment 

Bureau of Africa (TEBA)
1
 show that from the 34.727 miners who had contracts to work in South 

African mines in 2012, 33.374 were from the south of Mozambique, mainly from the province of 

Gaza. 

In the past couple of years, the number of legal Mozambican migrant miners to South Africa has been 

decreasing due to political and economic reasons. As from 2003, TEBA is drastically reducing the 

contraction of Mozambican miners, which can be attributed to South Africa’s economic crisis that 

increases the level of unemployment in that country. As a strategy to face the crisis, the mining 

companies hire less foreign miners and replace them by local people
.
  

                                                 
1 This information was gathered in TEBA, 13.09.2012 
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Figure 2: Mozambican miners recruited for South Africa per year, from 2006 to 2012,  Ministry of Labour, Department of 

Migratory Labour, 2012 – Mozambique 

According to José Carimo, the regional representative of the mine recruitment agency TEBA,  cited by 

Agência de Informação de Moçambique (AIM)
2
, 32.000 Mozambicans were still working in the South 

African mines in 2015, and he estimated that some eight per cent of the remaining Mozambican jobs 

in the mines were being lost every year, without there being a prospect of new recruitment of the re-

maining Mozambican jobs. For him, technological and legislative changes are reducing the demand 

for foreign labour, including Mozambicans, in the South African mining industry, and he predicted 

that in 20 years there will be no Mozambican miners at all in South Africa - or indeed miners from any 

other neighbouring country. He foresaw a mining industry exclusively staffed by South African na-

tionals
3
. 

Although official data on irregular migrants in the country are scarce, it seems that the south region 

also leads the clandestine migration to South Africa and Swaziland, because of a combination of many 

factors, such as; (i) political and economic instability (Mozambique suffered a civil war for 16 years) 

                                                 
2 This information was gathered in http://allafrica.com/stories/201506280389.html, June 26, 2015 Mozambique: 

Fewer Mozambicans Employed on South African Mines. AIM- Agência de Informação de Moçambique , Jornal 

Noticias. Acessed in 08/01/2016. 
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(ii) the south region is one of the poorest in country ( (iii)  the regional proximity of those countries, 

and (ii) because of the long-standing history of migratory work, mainly to South Africa (29). 

Muanamoha (30) pointed out that while 75.000 Mozambicans worked legally in South Africa in 2007, 

some 145.000 Mozambicans from the south of the country worked there illegally. The study of Vletter 

found out that more than 50% of the migrants come from households of the south of Mozambique, 

compared to 3% of the centre and less than 1% of the north (31). 

There are many types of migration in Mozambique today, but the most common types in the south of 

the country are cross border trade (mainly by women who travel in search for commodities) and 

circular migration (mainly by men who seek better economic opportunities in the neighbouring 

countries, especially in South Africa, the most robust economy in the region). 

1.4. The association between migration and HIV in the south of Mozambique 

Mozambique is one of the 10 countries affected most by HIV/AIDS in the world. In 2009, it has an 

HIV prevalence of 12%, the number of new infections per day is around 350 and 1.6 million of people 

in the country live with HIV (23). 

In the south of the country, where the level of migrant work is very high, HIV is spreading fast. With 

18%, the south has the highest HIV prevalence in the country, with an increasing trend of the 

epidemic. Within the south, the province with the highest prevalence is Gaza (25%, more than 2 times 

higher than the national prevalence, and almost 4 times higher than the north of Mozambique - the 

prevalence in the north being 6%). The north has the lowest HIV prevalence in the country, with an 

stable trend, and the centre has 13% of HIV prevalence, with an decreasing trend (23). Apart from 

that, Gaza and Maputo provinces, in the south of the country, experienced the highest percentages of 

deaths due to HIV/AIDS, during 2007-2008 (32). 

The INISIDA (23) also recognises that HIV prevalence is higher in urban areas (16%) than in rural 

areas (10%), although in some districts with rural characteristics, such as Chókwè, in the south of the 

country, HIV prevalence reaches 42% (Health Directorate Report of the District of Chókwè, 2011)
4
. 

For Crush et al. (33) the reason behind this high HIV prevalence in the south of the country relies on 

the high level of migratory work in the region. Not surprisingly, male labour migration to South Africa 

has been considered an important factor pushing the rise in HIV prevalence in the country, not only by 

policymakers, but also by the rural communities themselves (34). 

                                                 
4
 The Health Directorate annual report from District of Chókwè, 2011. This report was provided in Chókwè, 

14.12.2012. 
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According to TEBA
5
 , the majority of Mozambican miners that work in South Africa have contracts of 

12 to 18 months that do not allow family reunion. Taking in consideration that the south of 

Mozambique is traditionally a patrilineal region where the affirmation of masculinity is mainly 

associated with sexuality (35) and men’s sexuality is considered interrupted (34), the miner’s long 

separation from their steady sexual partners may drive them to risky sexual behaviour.    

TEBA also confirms that the majority of the miners are unskilled men with low education, therefore 

they earn minimum salaries (roughly equivalent to 250 Euro), work underground for more or less 10 

hours per day and live in male hostels inside the Mine Compounds (in houses with more or less 8 

people). Studies such as the one from Epstein (4) show that the dangerous working and living 

environments (the isolation and lack of privacy in male hostels), as well the tedious situation of being 

separated from their spouses or regular partners for such long times can push miners to engage in high 

risk sexual behaviour, which in turn makes them susceptible to HIV. 

Cultural norms in the south of Mozambique such as polygamy seems to affect not only the HIV sus-

ceptibility of the miners themselves, but also that of their wives who are left behind. Firstly, because 

polygamy is a common practice in a region with a high HIV prevalence  and low condom use among 

men and women. For instance in Gaza Province the percentage of women (15-49) that reported the use 

of condom in their last sexual intercourse was 10% and for men, in the same age, was 27% (23). Sta-

tistics from INE in the south region demonstrate that in Mozambique the proportion of men heading 

polygamous households is 18%, and in the province of Gaza the proportion of adult women living in 

polygamous relationship is 33% (36). Especially for the miner’s population, the study done in the 

provinces of Maputo and Gaza showed that the mean number of women for each miner was 1.3 (37), 

and the study of Agadjanian et al. (14), which compares migrant’s wives and non-migrants' wives, in-

dicates that women married to migrants are significantly more likely than non-migrants' wives to re-

port that their husbands had had other sexual partners. 

This is very worrying if we take in consideration that the study of Manuel (38), who researched the 

obstacles of condom use among Mozambican adolescents, identified that one major obstacle to the use 

of condoms was young people’s belief that they did not have to use condoms in steady relationships 

built on love and trust, and the study of Sohail (39), who examined the factors associated to HIV test-

ing and condom use in Mozambique, demonstrated that the type of sexual partner was the strongest 

predictor of condom use.  

                                                 
5
This information was gathered in TEBA, 13.09.2012 
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Apart from that, the study of Baltazar et al. (24) showed that condom use among miners was also 

influenced by the type of sexual partners. For instance,  among miners with a spouse or main partners, 

only 14% used condoms at the last sexual encounter with spouses or main partners. However, among 

those who had at least one occasional or transactional sexual partner, 52% used condom. This 

argument can be substantiated with the findings of Sharma et al. (34), who show that among general 

men, condom use is quite low in those who are married or have steady sexual partners. It can mean 

that trust provides a sense of immunity to infection, not exclusively among miners, but also among 

general men. 

Secondly, although the social and cultural context does not allow women to report having sex with 

more than one partner, this does not mean that they do not engage in extra-marital sex. The study of  

Kulhuvuka et al. (37) shows that in Maputo and Gaza, where the big proportion of men migrate, 80% 

of women work in agriculture as a means of subsistence, 10% did not specify what do they do to 

survive, 4% sold in informal marketplaces, and 1% reported to have commercial sex in order to 

survive. Even though there are no formal data available, it is not unlikely that there is a proportion of 

women that, in the absence of their husbands, exchange sex for money or other goods in order to 

survive, which would make them susceptible to HIV infection. These sexual networks are one of the 

features that seem to be a determinant for migrants’ and their wives’ susceptibility to HIV. 

Furthermore, the findings of the study of Macie (35) suggested that existing socioeconomic conditions 

(miners have high economic status at communities) considered  have impacted differently on the 

sexual networking of men and women in both urban and rural areas of Mozambique. Sexual 

networking seems to occur for different reasons for men and women. While sexual networking seems 

to express a construction of male identity or manhood through a collection of serial or concurrent 

sexual partners, for women it serves as a pragmatic strategy to respond to the social and economic 

daily difficulties.  

Another important aspect to point out is that, just as the majority of the rural population, the majority 

of the migrants only has access to poor health care facilities, both in the destination places and in 

Mozambique. Taking the example of the miners, TEBA confirms that not all of them discount for 

health and social insurance. The majority of the newly contracted miners do not discount, meaning 

that in the case of illness or death, not all of them have social benefits such as the refund of funeral 

expenses or of the transport of the body in case of death at the workplace in South Africa. In the case 

of HIV positive miners, there is no formal referential health system between South Africa and 

Mozambique that allows for the continuity of the treatment of the miners in both countries. 
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1.5. HIV/AIDS framework and policies in Mozambique 

In Mozambique, the predominant mode of transmission of both HIV and other Sexually Transmitted 

Infections (STIs) is heterosexual  intercourse. A high prevalence of STIs, early age at first sexual ex-

perience, and the culturally accepted practice among some sub-groups to have multiple, concurrent 

partners are thought to substantially increase HIV transmission risk (40).  

The country has a multi-sectorial approach, in which there are several programmes currently involved 

in HIV/AIDS prevention and care, managed and/or sponsored by Ministries and National Institutions, 

Non-Governmental Organizations (NGOs), Private Sector, the UN Joint programme for HIV/AIDS 

(UNAIDS) and individual UN agencies. The National AIDS Council (NAC) plays a key role as it co-

ordinates the national response to the epidemic, based on the National AIDS Strategy Plan (41).  

Since 1986, Mozambique has been setting up a national response to HIV/AIDS. There are 3 genera-

tions of the National Strategy to Fight HIV/AIDS (PEN), all drawn on basis of health behavioural 

models and complemented by socio-cultural and community based and human rights approaches, 

mainly implemented by Non-Governmental Organizations (NGOs) and/or community based organiza-

tions (CBOs) (40).  

Individual models emphasize that an individual empowered with health information is more likely to 

comply with preventive or curative behaviours. The foundations of this theory emphasize the im-

portance of self-perceived risk on the one hand, which refers to a person’s belief that he or she can 

successfully perform a behaviour, and of perceived threat on the other hand, which refers to an indi-

vidual’s belief that he or she is at risk of developing an illness (42). The socio-cultural approaches of-

fer a framework for more supportive human environments for people with AIDS through relying on 

their capacity to understand and deal with the issue within the context of their own socio-cultural envi-

ronment and developing new behavioural norms based on a deeper understanding of underlying fac-

tors that shape behaviour and their consequences (41). Finally the human right approaches provide 

that the government must put into place laws, policies and practices that enable HIV positive people to 

fulfil their sexual and reproductive health needs and aspirations (43). 

The Mozambican Government key strategies for the prevention of HIV transmission, aimed at modi-

fying personal behaviours, include campaigns to reduce sex among teens (abstinence), to reduce the 

number of sexual partners, and to encourage monogamy within marriage (be faithful), and to promote 

correct and consistent condom use. The efforts also focus on the reduction of vertical transmission, the 

prevention of HIV transmission in health facilities for infections and occupational exposures, and im-
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proved access to life-saving treatment through the expansion of its antiretroviral therapy (ART) pro-

gram, as well as increasing the adoption of HIV counselling and testing (40). 

Another feature of the Mozambican strategy is the focus on vulnerable populations as well as on 

‘bridge populations’ in order to reduce new HIV infections in the country. PEN III for instance attrib-

utes a quota of new infections to vulnerable groups and ‘bridge populations’, in which migrant popula-

tions and their wives are included (22). 

Thus, the association between migration and HIV is taken up by PEN III that recognizes mobile popu-

lations as one of the vulnerable groups due to their HIV risk sexual behaviour that is determined by 

multiple sexual partnerships, low levels of condom use and a high prevalence of STIs (33).  

At the same time, at the regional level, the Southern Africa Development Community (SADC) HIV 

and AIDS Strategic Framework (2009-2015) was finalised, highlighting the need to ensure that mi-

grant and mobile populations are considered in regional responses to HIV (44).  

Despite the presence of regional and national frameworks and legislation to uphold the right of mi-

grants to healthcare, research continues to highlight that multiple challenges to ensuring the health of 

both internal and international migrant populations persist (44). For instance, research is one of the 

components of the PEN III, however the relationship between migration and HIV still under re-

searched. The first IBBS was done in 2012, and to our knowledge there is no comparative study done 

between the general and the migrant populations in Mozambique.   

1.6. Framework used in this doctoral thesis 

Although Mozambique, as well the SADC, has a high political commitment on miners’ health related 

issues (there are new policies in place, e.g. the South African Development Community Declaration 

on Tuberculosis in the Mining Sector, and the Mozambican National action Plan to improve the health 

care of cross-border Mozambican mine workers), the response of public policy regarding miners’ 

health issues is inadequate in both Mozambique and South Africa (45). 

In this context, instead of a narrow focus on one aspect of the HIV/AIDS epidemic, our study took in 

consideration different variables and how they interplay and overlap, in order to understand the 

dynamics of HIV transmission among migrant populations. Considering that not only individual 

factors determine the spread of HIV, but also sociological, economic, political and historical factors - 

since individuals are embedded in and often subject to contexts of family, community and society, 

enmeshed in cultural norms and perceptions -, the present doctoral thesis based its analysis on the 
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social epidemiology of the HIV model as the study of the constantly changing interrelationship 

between culture, individual action and structural factors (3). 

The social epidemiology framework conceptualises HIV/AIDS at multiple levels: individual (biologic, 

demographic and behavioural factors); social (critical pathways by which communities and network 

structure link persons to society) and structural (social and economic policies in place). This approach 

is defined as the study of the distribution of health outcomes and their social determinants, and it 

builds on the classic epidemiologic triangle of host, agent and environment to focus on the role of 

social determinants in infectious diseases transmission and progression (46).  
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Figure 3: Heuristic framework for social epidemiology for HIV/AIDS of Poundstone et al. The dotted lines separating the 

levels illustrate the linkages between factors at all levels, Poundstone et al. 2004:24  (46) 

Through the four projects included in this thesis, we identified 3 categories of social level factors that 

helped to explain the migrants’ sexual vulnerability and their HIV susceptibility: individual, environ-

mental and structural determinants. In the first project, a synthetic review was performed to under-

stand the factors that drive migrants to engage in alcohol consumption and high-risk behaviour. We 

linked  mobility/migration with behavioural and environmental factors to see what extent mobili-

ty/migration induces alcohol use and risky sexual behaviour. 

According to Organista et al. (47), structural and environmental factors are rooted in macrosocial, 

macropolitical and macroeconomic arrangements, codified by laws and social policies that powerfully 

influence the ability of individuals to protect themselves from HIV or other health problems. In the 

second project of this thesis, in order to consider structural and individual factors, we analysed the im-

portance of recent policy developments, at both the regional and national levels, and reported a re-

search on health-related attitudes and behaviours of Mozambican miners and their families, where we 

assessed miners’ HIV knowledge and perceptions and reported needs/behaviours of active and retired 
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cross-border miners. This project also presented an estimate of the financial burden of the disease re-

lated to migratory mine work for Mozambique’s public services and for the migrant-sending commu-

nities.  

According to Tuan (48), since miners face accidents at work on a daily basis, they are less inclined to 

worry about the long-term risks of HIV infection, while the earned income seems to have a positive 

effect on risky sexual behaviour, mainly on multiple sexual partnerships (49, 50). Therefore, in the 

third project, the conceptual framework proposed to investigate two outcome variables: risky sexual 

behaviour and perception of risk regarding HIV infection. Risky sexual behaviour was a binary varia-

ble derived from information on whether the respondents had recently engaged in risky sexual behav-

iour, and it included: multiple sexual partners, little or no condom use during previous sexual encoun-

ters with permanent and/or casual sexual partners, and ever having had an STI, a cofactor for HIV in-

fection. The perceived risk of contracting HIV, was defined for this article as individuals’ subjective 

perceptions of their own likelihood of contracting the HIV virus. We also related individual factors 

(socio-demographic, psychosocial) to job-related factors, social and economic variables, scales and 

indices measuring work and living conditions. Gender violence, alcohol consumption, risk-related lei-

sure-time activities, and culturally specific indicators related to risky sexual behaviour are other varia-

bles included in this project.  

In our fourth project we used the proximate framework to understand the complex ways in which mi-

gratory system influence risky sexual behaviours of miners. This approach has the potential to deal 

with multiple factors ranging from social or contextual to behavioural determinants. It categorised four 

different levels of the study variables: underlying, proximate and biological factors and health out-

comes. We assumed that the underlying social, economic, and environmental determinants must oper-

ate through proximate determinants in order to affect the health outcomes. Socio-demographic varia-

bles were included in both projects. Socio-demographic variables are important measurements when 

the matter is to analyse risk factors for HIV. The study of Zuma (51) for instance shows that age and 

marital status were found to be important determinants of STI infections.  
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Figure 4. Framework of social epidemiology of HIV/AIDS of Pundstone et al, with variables used in this doctoral thesis.  

1.7. Aim of the doctoral thesis  

In Sub-Saharan Africa, one of the migrant groups blamed to be responsible for the spread of the HIV 

virus in the region is that of mine workers, mainly those who work in South African mines, the biggest 

mining industry in the region. Research has demonstrated that South Africa’s gold mining workforce 

has the highest prevalence rates of tuberculosis and HIV infection of any industrial sector in the coun-

try (1). 

Furthermore, in Mozambique, the first Integrated Biological and Behavioural Survey (IBBS) among 

Mozambican mine workers working in South African mines revealed that Mozambican miners were 

almost two times more likely to have HIV-related risky sexual behaviour compared to the general 

population (22% of Mozambican miners are HIV positive) (52). Nevertheless, the IBBS does not 

provide information about social and behavioural mechanisms influencing the HIV risk among 

Mozambican miners working in South Africa. The social and behavioural mechanisms influencing the 
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HIV risk of the Mozambican migrants, especially those who work in the South African mines, have 

not been well documented. 

This is why the present thesis will focus on Mozambican miners who work in the South African min-

ing sector. We will try to answer the following questions: what are the factors that drive miners to sex-

ual vulnerability and how do migratory patterns affect their susceptibility to HIV? 

The aim of the present doctoral thesis is the understanding of migrants’ sexual vulnerability and their 

susceptibility regarding HIV. The migrants’ sexual vulnerability, the complexity of the social, political 

and cultural contexts they are living in, and the dynamics in which the disease is transmitted are very 

important factors to design more integrated interventions to fight against HIV among migrant popula-

tions. 

We defined vulnerability to HIV infection as the lack of power of individuals and communities to 

minimize their risk of exposure to HIV infection, and once infected, to receive adequate care and 

support (53), while susceptibility was defined as those factors determining the rate at which the 

epidemic is propagated (54). Both definitions are based on general concerns about political, economic, 

cultural and social inequalities. 

Sexual vulnerability, or “risky sexual behaviour”, is the key concept of this work and the literature 

shows that the separation from the social milieu is an important factor that drives migrant populations 

to risky sexual behaviour, which consequently makes them susceptible to HIV. 

1.8. Outline of this doctoral thesis  

In order to obtain a global insight in the methodology used in the articles, the most important elements 

of the methodology used in our studies will be described in Chapter 2. Information on the sources to 

obtain the data we used, on the location of the studies as well as an overview about the methods we 

applied in each article will be supplied. 

In the first article, in chapter 3, “Targeting vulnerable populations: the synthetic review on alcohol 

use and risky sexual behaviour among migrant populations”, we will perform a synthetic review 

to explore the association between alcohol use, risky sexual behaviour and migration. The existing 

theory on the relationship between alcohol consumption and risky sexual behaviour posits the idea that 

high levels of consumption lead to decreased fear of negative consequences of high risk sexual 

behaviour. Therefore the aim of this article was to identify the connection between migration, alcohol 

consumption and risky sexual behaviour. This poses the question: How does migration impact the 

connection between alcohol consumption and risky sexual behaviour? 
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The objective of chapter 4, “Intensifying action to address HIV and tuberculosis in Mozambique’s 

cross-border mining sector”, will be to explore the importance of recent policy developments, both 

regional and national, and health-related attitudes and behaviours of Mozambican miners and their 

families, and to present an estimate of the financial burden of diseases related to miners for 

Mozambique’s public services in general and for the migrant-sending communities in particular. 

The article in chapter 5, “HIV susceptibility among migrant miners in Chókwè: A case study”, 

tries to understand the latency of HIV susceptibility among miners. More specifically, the article ex-

amined the association between risky sexual behaviour and risk perception of HIV infection. Second-

ly, these factors were related to socio-demographic, psychosocial, and job-related factors to help ex-

plain miners’ susceptibility to HIV/AIDS. 

Chapter 6 is entitled “Factors influencing risky sexual behaviour among Mozambican miners: a 

socio-epidemiological contribution for HIV prevention framework in Mozambique”. This study 

will aim to understand the various factors influencing HIV-related risk behaviours and the resulting 

HIV positive status of Mozambican miners working in South African mines. This analysis will be 

undertaken in order to inform a broader and more effective HIV preventive framework in 

Mozambique. 
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Figure 5: An overview of the different chapters in this doctoral thesis 
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2.1. Sources of information 

The main methodological issues are described in this chapter. This doctoral thesis is a combination of 

four research projects: (1) a synthetic review measuring the association between alcohol use and 

outcomes of risky sexual behaviour among migrant populations; (2) a cross-sectional survey (N=65) 

with active and former Mozambican miners who worked in South African mines; (3) a cross-sectional 

study (N=293) with active Mozambican miners who work in South African mines; and (4) two articles 

using data from the Integrated Biological and Behavioural Survey (IBBS) (N=432) among active 

Mozambican workers in South African mines, conducted in Mozambique.  

 

Figure 6. An overview of the different sources of information 
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followed. The PRISMA statement consists of a 27-item checklist (Annex 1) and a 4-phase flow 

diagram consisting of identification, screening, eligibility and inclusion (Annex 2). The key element in 

this process is to identify the best available studies on the topic of interest, in this case empirical 

articles measuring the association between alcohol use and an outcome of risky sexual behaviour 

among migrant populations, by designing a screening protocol with sound eligibility criteria (55). In 

order to assess the strength of the link between alcohol use and risky sexual behaviour, we only 

incorporated quantitative studies. This is because they are better suited to assess more precise 

estimates of the group studied, while qualitative studies are better suited to reply to why and how 

questions. 

The synthetic review is a review of a clearly formulated question, in this case: “how does migration 

impact the connection between alcohol consumption and risky sexual behaviour?” We used systematic 

and explicit methods to identify, select, and critically appraise relevant research, and to collect and 

analyse data from the studies that are included in the review (56).  Therefore, this review looked for all 

studies relating to global, situational and event-level-studies of alcohol use linked to any kind of self-

reported risky sexual behaviour, such as unprotected sex/condom use with all sexual partners, 

transactional and premarital sex, plus the reporting of STIs, and HIV infection among migrant 

populations.   

2.1.2. Cross-sectional surveys 

2.1.2.1 Intensifying action to address HIV and tuberculosis in Mozambique’s cross-border 

mining sector. 

Study design, selection and analysis  

This study was set up against the background of the March 2012 Southern Africa Development 

Community (SADC) declaration and code of conduct on tuberculosis in the mining sector. The study 

was done in two steps: computer-modelling (estimating the cost of labour exports to Mozambique’s 

Public Services) and cross-sectional data gathering (an assessment of 65 miners' knowledge, attitudes, 

perceptions, and reported needs/behaviours of active and retired cross-border migrant miners and their 

partners). The assessment used univariate analysis and frequency tables to describe the miners’ living 

conditions, their mobility (frequency of visits home) and  their opinions regarding the access to and 

quality of health facilities in Mozambique and in South Africa. Stigma and xenophobia were also 

assessed in this analysis.  This study was built based on previous research of the International 

Organization for Migration (IOM) (e.g., Davies et al., 2011; IOM, 2010a and 2010b). The study was 
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preceded by focus group discussions with non-active (retired) mine workers. In December 2011, 35 

interviews were conducted in the secondary school in Xai-Xai, the capital of Gaza Province, in 

parallel with the Mozambican Miners Association (AMIMO)’s strategic planning meeting. However, 

few active miners participated. So, early in January 2012, a further 30 interviews were conducted at 

the border crossing in Maputo Province, Ressano Garcia, with miners returning to South Africa and 

renewing their contracts with TEBA. Interviews included a mini-survey (a data collection tool 

developed by the Partnership in Health and Mobility in East and Southern Africa for use across the 

whole SADC region), open-ended questions, and an opportunity for open-ended suggestions and 

informal “stories.” Interviews were carried out in a private room in Portuguese or Changana, 

whichever the interviewee was more comfortable with. The 30 returning miners interviewed in 

Ressano Garcia were randomly selected from those who expressed interest in participating.  

It was not possible to select the sample randomly with the ideal statistical profile (e.g. a list of miners’ 

households), so we worked with a convenience sample. Institutions such as TEBA and the 

Mozambican Miners Association (AMIMO) were the vehicles encountered to get the miners.   

2.1.2.2. HIV susceptibility among migrant miners in Chókwè: A case study 

 

Study design  

This cross-sectional study was performed in Chokwe, a district of the Gaza Province in the south of 

Mozambique. It focused on risky sexual behaviour and HIV risk perception of Mozambican miners. 

Other factors considered were working and living conditions, knowledge of HIV/AIDS, knowing 

someone who lives with or died because of HIV/AIDS, and the cultural environment. Fieldwork took 

place during a 3-week period between December 2012 and January 2013. It was conducted at that 

time because many miners had returned to Mozambique to be with their families over the Christmas 

holiday. The survey included demographic variables, scales, and indices measuring work and living 

conditions at the mines. Topics included income, gender violence, alcohol consumption, risk-related 

leisure-time activities, and culturally specific indicators related to risky sexual behaviour. Participants 

were also queried on sexual outcome measures such as their knowledge of HIV. Data were also col-

lected regarding participants’ age at the time of first sexual contact, types and number of sexual part-

ners they had had, HIV testing, and male circumcision. Participants were also asked to list all sexual 

contacts in the previous 12 months. 
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Sample calculation 

The following formula was used to  calculate the sample size: 
2

2

0
e

pqZ
n  , where Z is equal  to 1.96 to 

the level of significance of 5%. Since the percentual value is unkwon, which in the formula is 

represented by p (proportion of the individuals with the charateristics to be measured), the value of p 

is equal to 50% (0.5) in order to maximize variability and ensure that the sample size was larger than 

the calculated sample. Taking into account that the true value of the proportion of individuals with the 

desired characteristic was known, e represents the margin of the error, which is 5%. 
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The calculated sample size was 315, however in most cases it is difficult to accurately cover this 

sample, due to sample errors, such as errors in completing surveys and observations during the process 

of data analysis, both of which cause the elimination of some questionnaires. To compensate for 

questionnaires lost due to errors and other eligibility deviations, the sample size was augmented by 

15%, yielding a total of 362 miners to be interviewed. From the initial sample of 362, only 293 miners 

were located because in many households, the miners were not at home. Some miners had not returned 

to Mozambique, whereas others were at the TEBA office in Xai-Xai looking to be paid the balance of 

their wages. Some were home but drunk and in no condition to participate in the study. Of those 293 

miners, about 4% of respondents declared they were HIV+ and were therefore disqualified, because 

technically, they were no longer susceptible to contracting HIV. After removal of HIV+ miners and 

cases with missing values, 233 miners with complete values for risky sexual behaviour and perceived 

risk of HIV were included in our analysis. 

Sample selection  

It was not possible to select the sample randomly, with the ideal statistical profile (e.g., a list of min-

ers’ households), but rather with a convenience sample. Therefore, a calculation of the proportion of 

men in each area was used to determine how many miners should participate in the study by area. The 

main strategy for selecting candidates was to determine the number of miners by area and then contact 
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the communitarian leaders of each area to show where the miners lived. All available miners were se-

lected to participate in the study. 

Statistical methods 

For this study, we used the Pearson Chi-square test as well as ordinary logistic and cumulative logistic 

regression models to understand miners’ susceptibility to HIV infection. Although the Pearson Chi-

square test is used to test for independence between two categorical variables, the (multiple) logistic 

model is a common choice for the analysis of the dependence of a binary outcome on a set of explana-

tory variables.  

2.1.3. Secondary data (IBBS) 

The National Strategic Plan for HIV and AIDS in Mozambique (Plano Estratégico Nacional de Re-

sposta ao HIV e SIDA de Moçambique - PEN III 2010-2014) clearly expressed the need of  representa-

tive surveys to provide evidence and define specific actions targeting key populations at higher risks 

for HIV in Mozambique. Therefore, PEN III calls for an IBBS to provide HIV prevalence data and 

associated risk behaviours among female sex workers, long distance truck drivers, Mozambican min-

ers who work in South African mines, and men who have sex with men (40). The data of the present 

thesis represents the results of the IBBS-miners and is one of four IBBS conducted in 2011-2012 

among populations at higher risk for HIV in Mozambique. 

The main goal of this survey was to make an estimation of  the prevalence of HIV and associated risk 

behaviours among miners and to assess the use of and access to health and social welfare programs 

among miners (52). 

Study design 

Behavioural data were collected using a standardized questionnaire based on models used in other 

countries and adapted to the Mozambican context. The questionnaire included questions that would be 

able to contribute to national and international indicators used to monitor the response to the HIV epi-

demic and included demographic data, information on behaviours potentially related to HIV infection 

and other STI, and access to and utilization of health services, among others. The questionnaire was 

programmed electronically using the Questionnaire Development System (QDS™) version 2.6.1 and 

was administered by interviewers using a netbook. HIV rapid testing and HIV centralized testing were 

performed according to the algorithms used and accepted by MISAU and according to standard opera-

tional procedures for each type of test. Both tests were conducted using blood obtained via finger 

pricks. 
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Sample size 

Sample size estimates are based on the surveillance objective of detecting major changes in the epi-

demic over time, i.e. between successive IBBS rounds. The key indicator selected was condom use at 

last intercourse, which was 63% in a survey carried out with members of communities adjacent to five 

South African mines in 2008. The survey team sought to be able to detect a 10% increase in the indi-

cator of interest (from 63% use to 73% use) between consecutive surveys. Statistical significance was 

set at 0.05 and power was set at 0.80. The minimum sample size was estimated to be 340 and rounded 

to 400 to increase precision (42). 

Sample selection and recruitment procedures 

Sampling took place at a single location where miners are hired through TEBA and go to renew their 

contract once a year. All miners pass through the office of the Migratory Work Section of the Ministry 

of Labour (Ministério do Trabalho – MITRAB) in Ressano Garcia to process their paperwork exactly 

once a year. Information provided by TEBA revealed that approximately 150 miners go there every 

day. Enough recruitment periods were selected to allow the desired sample size of 400 miners to be 

reached (52). 

The present IBBS used Time Location Sampling (TLS) to select the participants. TLS has been used 

with success in recruiting mobile occupational groups and was chosen for this study because of the 

uncertainty around whether populations attending the recruitment venue differed by time of day and 

day of week. TLS was also chosen as it approximates probabilistic sampling, and therefore was 

preferred over a simple facility-based method of recruitment. This last method would produce a 

convenience sample, or a simple random sample, and it was not possible due to lack of access to an 

adequate sampling frame (52). 432 eligible miners were recruited in Ressano Garcia, Province of 

Maputo, between February 8 and May 11, 2012. 

Eligibility for participation in the survey included the following criteria: biologically male; age ≥ 18 

years; Mozambican nationality; signing a work contract with a South African mine through TEBA Ltd 

on the day of the survey; more than one year experience working in a South African mine  (52). 

Statistical analysis 

During the questionnaire administration, data were entered directly by the interviewer on a netbook 

using QDS™ software. The results of on-site rapid tests were entered by the supervisor on a weekly 

basis using the EpiData version 3.1 software (EpiData Association, Odense Denmark). The supervisor 

copied all the QDS and EpiData files from the netbooks onto an on-site, password-protected  computer 

and he e-mailed the encrypted files to the survey Data Manager. The data were analysed and 
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comparisons were made between crude and adjusted data. To adjust the data, a weight was established 

based on the number of miners enumerated and the interviews completed for each sampling event. 

There were no differences found between crude and adjusted data that could affect the interpretation 

of the results of the questionnaire. Therefore, the analysis and interpretation of the results is based on 

crude data  (51). 

2.1.4. Study site 

                                                                                                                      

Figure 7: Map of the southern region of Mozambique; INE, 2010 

The data collection of the present thesis was done in Xai-Xai and Chokwe, both cities located in the 

Province of Gaza, and in Ressano Garcia border, located in the Maputo Province, both sites in the 

southern region of Mozambique. 

As we already mentioned, this doctoral thesis is a combination of four research projects. In the first 

project, the synthetic review, the majority of the articles were found in United States of America 
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(USA) and only 3 in Sub-Saharan Africa. The second project was conducted  in Xai-Xai, the capital of 

Gaza Province, in parallel with a Mozambican miners’ Association (AMIMO) strategic planning 

meeting, in December 2011. However, few active miners participated. So, early in January 2012, a 

further 30 interviews were conducted at the border crossing in Maputo Province, in Ressano Garcia, 

with miners returning to South Africa and renewing their contracts with TEBA. The data collection of 

the third project was done in the district of Chókwè that is also located in Gaza. For the fourth project, 

this doctoral thesis used the IBBS database. It was collected in Ressano Garcia with miners that would 

sign or renew a contract with TEBA on the day of the data collection.  

Ressano Garcia is located in Maputo Province and is the main border town between Mozambique and 

South Africa. Hence the majority of legal miners cross this border, mainly during holidays around 

Christmas and Easter. TEBA has an office in Ressano Garcia, in which many Mozambicans use to 

sign or renew their contracts to work as miners in South Africa, and it is estimated that more than 

1.500 miners cross that border daily during the Christmas season (52). 

The south region is composed of Maputo City (capital and province), Gaza and Inhambane. The south 

of Mozambique is the most infected by HIV/AIDS, and Gaza has the highest levels of HIV prevalence 

in Mozambique:  the 2009 AIDS Indicator Survey estimated the prevalence in Gaza to be 30% and 

17% among women and men respectively (23). At the  same time, approximately 40% of Mozambican 

miners working in South Africa originate from that province. Within Gaza, the districts of Xai-Xai and 

Chókwè have strong historical ties to mine migration to South Africa, with approximately half the 

migrant miners from Gaza originating from these two districts (57), and the corridor of Xai-Xai and 

Chókwè links the Maputo Province with the north of Gaza, which shares borders with both South 

Africa and Zimbabwe (in the Massingir and Chicualacuala districts). 
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Chapter 3 

Published article in AIDS Research and Therapy Journal, BMC Public Health 

Targeting vulnerable populations: a synthetic review on alcohol use and risky sexual 

behaviour among migrant populations 
______________________________________________________________________ 
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3.1. Abstract 

Background: Research has demonstrated a link between alcohol use and risky sexual behaviour among different 

types of migrant populations. Therefore, research investigating risk factors associated with alcohol consumption 

among them is a public  health  priority. This review aimed  to explore the intersection between  migration, alcohol 

consumption and risky sexual  behaviour. 

Methods: This article is a synthetic review of empirical studies on the association of alcohol and high‑ risk sexual 

behaviour among different types of the migrant populations, focusing on measurable outcomes generated from 

quantitative  data. A descriptive  analysis generated from global and situational studies was used to interpret the 

reviewed research and to discuss critically the factors that drive migrants to engage in alcohol consumption and 

high‑ risk behaviour. 

Results: This review found out that there is a significant and positive association between  global and situational 

alcohol use and several outcomes of risky sexual behaviour among different types of migrant populations. This 

association was however mainly observed at high quantities and frequencies of alcohol use, mainly among male 

migrants, and was often tied to a specific situation or context, for instance the type of sexual partner, the level of 

mobility and to environmental  factors such as living arrangements and entertainment venues. 

Conclusions: The study supports previous research that alcohol use is associated with risky sexual behaviour 

among different types of migrant populations. Therefore, future interventions should target mobile, male migrant 

heavy drinkers. Additional research is needed  using more event‑ level and longitudinal methodologies that 

overcome prior methodological limitations. 

Keywords:   Migrant populations, Alcohol use, Risky sexual  behaviour 
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3.2. Background 

The  existing  theory  on  the  relationship between  alcohol consumption and  risky sexual 

behaviour  posits  that high  levels  of  consumption lead  to  decreased   fear  of negative  

consequences of high risk sexual behaviour  [1]. It also shows  alcohol  consumption has  a wide 

range  of consequences in  terms  of health  behaviour   and  health outcomes, especially  when  

combined with  risky sexual behaviour  [2–5]. 

For  instance,  both  acute  and  chronic  alcohol  use,  as well as the  venues  where  people  

consume alcohol,  can increase  the  likelihood  of  risky  sexual  behaviour.   This would  include  

engaging  in  commercial sex and  having multiple  sex partners (MSP). These behaviours  

influence the incidence  of HIV infection  and other  Sexually Trans- mitted  Infections  (STIs) [6]. 

A recent  line  of research  is adding  a new  stratum to the  link  between   alcohol  use  and  

risky  sexual  behaviour  by exploring  links among  a specific and  vulnerable population group  

such  as migrants.  On  the  one  hand, ample research  has linked migrant  populations to higher 

alcohol  consumption than   the  general  population [7]. Additionally,  migration is increasingly  

referred   to  as  a significant risk factor for STIs such as HIV [8]. 

Further, alcohol use behaviours  among migrant  populations  are complex  and  likely influenced  

by multiple  factors. These include social norms  and mental  health [9], as well as patterns of 

migratory  process [10]. 

Since the  link between  alcohol  consumption and  risky sexual  behaviour  has been  widely 

explored  in the  literature,  the  aim of this review is to identify  the  connection between  

migration, alcohol consumption and risky sexual behaviour.  Therefore, the following questions 

were posed: 

Are  migrants  who  consume  alcohol   more   likely  to engage in sexual risk behaviour  than  

those  who do not? Are alcohol-related sexual risks elevated  for the  sub-set of  migrants than  

non-migrants?  What   are  the  factors among migrants affecting alcohol-related sexual risks? 

The  better   understanding of the  association   of alco- hol use and risky sexual behaviour among 

migrant populations will assist in developing  effective multilevel approaches to mitigate  the 

effects of this combination of risk factors. 

3.3. Methods 

Eligibility criteria 

A comprehensive literature search was conducted to identify articles  meeting  the following 

criteria:  empirical articles,  measuring the  association  between  alcohol  use and an outcome of 
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risky sexual behaviour  among migrant populations. Preferred Reporting  Items for Systematic 

Reviews and  Meta-Analyses (PRISMA) guidelines  were followed.  To  best  assess  the  influence  

between  alcohol use and risky sexual behaviour,  we incorporated quantitative studies.  This 

method was chosen  because it is better  suited  to assess more  precise  estimates  of the  group 

studied.  Conversely,  qualitative  studies  are better  suited to answering  “why” and “how” 

questions. 

In  order  to  evaluate  relevant  literature, PubMed  was searched  for English language  articles  

using  the  following key words: “risk, sexual, behaviour”, OR “condom use” OR “multiple  

partners” OR “sexual transmitted infection STI”, AND “alcohol use” OR “abuse”, AND “migrant  

people” OR “population”. 

From  the  search  process,  7755  articles  reported on the  period  from  January  2003  to  

December 2015  and these were included  in the study selection  process.  After inclusion   of  the  

filters  on  the  subjects  “AIDS”, species “humans”  and  text  availability  “full text”  in  the  

search process, 343 texts were included  in the screening  process. Three steps were applied. In the 

first phase, the authors independently reviewed  all  titles  of  the  343  identified research  

papers.  Of the remaining 137 articles, abstracts were assessed.  In the  third  and  final phase,  the  

authors retrieved  and reviewed the 22 full-length papers. This enabled our researchers to screen 

them according  to requirements of content. The  criteria  included  providing relevant 

information concerning the relationship between  alcohol abuse and risky sexual behaviour  

among migrant  populations. 

 As well, quality of the chosen  methodology was examined. Questions to be answered  were: 

1.  Are the study design, data collection, data collection methods,  sampling  strategy  and 

analytical approach appropriate? 

2.  Is the context  described  sufficiently, and is the range of missing data acceptable? 

In  accordance with  the  methodological requirements of systematic  review as specified by 

Mcrae et al. [11] and Bilotta  et al. [12], 19 articles  met  the  inclusion  criteria. Additionally,  

given the first author ’s extensive prior work on this topic, three  articles  from past searches  were 

also included. 

After excluding articles not meeting the inclusion criteria, this review identified  22 published  

articles. 

Methodology used to relate alcohol‑ related sexual risks This review  sought  all studies  relating  to  

global,  situational and event-level-studies of alcohol use linked to any kind of self-reported risky 

sexual behaviour,  among  male and  female  migrant  populations. Global  studies  queries the 
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frequency  and quantity  of alcohol  use as well as the density  of  drinking   establishments in  a  

specified  area and correlate with one or more  outcomes of risky sexual behaviour. 

Some  measurements employed   in  global  association studies  are the Alcohol Use 

Identification Test  (AUDIT) and  binge  drinking—more  than   five  drinks   in  a  single  

drinking   occasion.  Situational   measurements looking into  alcohol  consumption or  being  

under  influence during  participants’ most  recent  engagement in  sexual intercourse, and 

finally event-level-studies provide  more detailed   information regarding   specific  sexual  acts,  

in which alcohol was consumed [13]. 

Outcomes of  risky  sexual  behaviour   include:  unprotected  sex, number and type of sexual 

partners, commercial and premarital sex, STI, and HIV infections. 

3.4. Results 

Migration and  mobility  among  a population are  operationalised    differently   amongst    the   

studies   reviewed. For  a  better   overview,  three  types  of  migrant   populations  were  specified  

in  the  included   studies.  The  first and most  commonly  studied  population with regards  to 

alcohol  consumption and  risky  sexual  behaviour   were migrant   labourers.   Many  of these  

could  be  defined  as circular migrants.  Common denominators for these populations are they  

stem  from  rural  surroundings and periodically migrate  to cities for economic opportunities. 

During  times when they do not need to work, they typically return to their rural homes and 

their family/spouses [14]. 

The second  category  found  in the literature is migrant sex workers.  The main  reason  to 

distinguish this  group from other  migrant  workers  is they do not engage in the same circular  

pattern of work. As well, they often face a singular  kind  of vulnerability  due  to the  nature  of 

their occupation. 

To the third category belong populations who have permanently  migrated to a new country  or 

city. The reason why these populations are studied  is that  several populations have been 

discovered  to have higher rates of alcohol consumption and STI’s than the general population 

[15]. 

Characteristics of the sample 

Included  in this review are 14 studies  of migrant  labourers, 2 studies of migrant  sex workers and 

9 studies of stationary  immigrants. The majority,  19 of the  populations studied,  were  male  

migrant   populations. However,  few studies  focused  exclusively  upon  female  migrants and 

only one study  looked  at both  genders.  Overall,  the  age of the migrant  population ranges from 
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13 to 79 years old. The  majority  of articles  were  found  in  the  USA [7], six in  China,  three  in  

India  and  two  in  Russia,  one  in Namibia,  one  in  South  Africa,  one  in  Bangladesh,  and one  

in  Ethiopia.  This  review  found  articles  presenting very large sample sizes, mostly extracted 

from large-scale community  based  household  surveys.  These  included Gupta  et al. [10] (N 

= 174.365) and large database  from national   surveys,  e.g.  Verma  et  al.  [16]  (N  = 7.602); 

four  studies  presented samples  from  >5.000  to  >1000. The majority  of the  studies  (60 %) 

present sample  sizes around >500 to >100. 

This review identified  22 quantitative studies, 19 cross- sectional,  2 longitudinal, and 1 

ecological study, measuring alcohol use and any outcome of risky sexual behaviour among  several 

types of male and female migrant  populations. 19 studies used global alcohol measurements and 

3 studies used situational measurements. 

Alcohol use and unprotected sex 

Global  and  situational studies  presented in  this  review found a positive association  between 

alcohol use and unprotected sex among migrant  labourer  population independent of being male 

or female [17]. Several studies revealed  there  was a link  between  alcohol  use  and non-use of 

condoms during  sex with  paid  sex workers [16, 18, 19]. However  Organista and  Kubo  [20] 

did not find any significant associations  between  alcohol use and unprotected sex with sex 

workers. 

The  migrant  Female  Sex Workers (FSWs)  group  also shows inconsistent condom  use with 

paid and non-paid partners both significantly higher if they consumed alcohol prior  to sex than  

when  they did not  [16]. The same result   was  presented  by  Wong   et  al.  [21],  suggesting 

migrant  Men who have Sex with Men (MSM) or money boys1 had sex without  a condom  

because they were under the influence of alcohol. However no statistical  tests were performed. 

Among  stationary migrants,  there  was a general  trend towards  a clear-cut association  between  

alcohol consumption and unprotected sex [22, 23]. However, studies looking into migrant  MSM 

did not come to this conclusion.  Alcohol  intoxication was  not  significantly  associated  with  

condom   use/non-use  among  migrant   MSM [24],  and   when   the   comparison  was  made   

between migrant   MSM  and  general  male  migrant   populations, there was no statistical  

difference in terms of condom  use [25] (Table 1). 

Alcohol use and type of sexual partners (paid, non‑ paid/casual partners), and premarital sex 

Results among  male and  female migrant  labourers consistently showed a positive association  

between high consumption of alcohol and engaging in high risk sexual behaviour  with  

numerous types  of sexual  partners [26,27]. Migrants  who  consume alcohol  are  more  prone  
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to engage  in sex with  any type of partners (paid/non-paid and casual partners) [10, 16, 28–30]. 

The population of migrant  FSWs also showed a significant  relation  between  alcohol  use and sex 

with three  or more casual sex partners [16]. The same result was found among stationary 

migrants [31, 32] (Table 2). 

Alcohol use and STI symptoms and HIV infections 

The three  studies  focusing upon  migrants confirmed the positive  association   between  alcohol  

consumption and STI and HIV infections  [32–34] (Table 3). 

Predictors of alcohol use and risky sexual behaviour 

This review identified  individual  factors  such as psycho- logical  and  behavioural   

characteristics as predictors  of alcohol-related sexual  risks.  For  instance,   prior  to  visiting  

FSWs, men  drink  to  feel more  relaxed  [20]. Male migrants who engaged in sex with FSWs 

were more likely to drink alcohol than those who did not [19]. 
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 1  Men who engage in same-sex transactional sex for economic survival
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Table 1  Alcohol use vs condom use 
 

Authors Sample Alcohol patterns measure- 

Ments 

Alcohol‑ related sexual 
risks 

Association: alcohol use and sexual risk 

Kissinger et al. [17] 180 male Latino immigrant workers 
Mean age: 33 
Cross‑ sectional/global association 

study 
USA 

Frequency of alcohol use (last 
week) 

Binge drinking (consuming 
more than 4 drinks in one 
sitting) 

Inconsistent condom use, 
Multiple sexual partners, 
paid sex 

Migrant binge  drinkers were more  likely not to have used condom in their 
last sexual intercourse, in week before the survey (40 vs 21 % OR 2.11  CI 
1.06–4.20, p < 0.05), compared to not binge drinkers 

Zaller et al. [19] 358 female migrants working in enter‑  
tainment venues 

Mean age: 23.5 
Cross‑ sectional/global association 

study 
China 

AUDIT >8 (problem drinking); 
>16 (probable dependence) 
(quantity of alcohol use) 

Condom use (previous 
6 months) 

Female migrants working in entrainment Venus were more likely to have    
never used a condom during vaginal sex in the previous  6 months (OR 1.89  
CI 1.12–3.11). Additionally, they had been drunk before their last sexual 
encounter (OR 2.24,  CI 1.07–4.65), compared to less intoxicated women 

Ford and Chamarath‑  
rithirong [18] 

3426 Male migrant workers Age: 
15–49 years 
Cross‑ sectional/situational study 
Thailand 

Alcohol use before sex Condom use    Migrants who reported drinking alcohol with sex workers were less likely to 
always use a condom (OR 0.67,  CI 0.52–0.85, p < 0.001) than those  who 
did not drink alcohol 

Verma et al. [16] 7602 Male migrant workers, migrant 
FSWs, clients  of FSWs 

Mean age: 26.5 (male migrant 
Mean age: 30 (FSWs) 
Mean age: 26.5 (clients of FSWs 
Cross‑ sectional/situational study 
India (Asia) 

Alcohol use prior to sex (last 
month) 

Type of alcohol use in place of 
destination (last month) 

Number, type of sexual 
partners sex, multiple 
partners, paid sex con‑  
dom use 

   This study found that inconsistent  condom  use with paid partners was 
significantly higher if the migrants workers, FSWs and clients of FSWs 
consumed  alcohol prior to sex than when they did not (19 vs 39 % OR 2.7, 
CI 2.0–3.5, p < 0.001); (24 vs 43 % OR 3.0, CI 2.3–3.9, p < 0.001) and (24 
vs 43 % OR 2.7, CI 2.0–3.5, p < 0.001), respectively 
  Inconsistent condom use among migrants male workers, FSWs  and clients 
of FSWs with non‑ paid/casual sex partners were both significantly higher  if 
migrants consumed  alcohol prior to sex than when they did not (80 vs 79 % 
OR 0.9, CI 0.7–1.3, p < 0.001); (46 vs 57 % OR 1.5, CI 1.1–2.0, p < 0.001) 
and (55 vs 74 %, OR 2.7, CI 1.8–4.1) Respectively 

Sanchez [35] 278 male Latino immigrant workers 
Mean age: 37 
Cross‑ sectional/global association 

study 
USA Florida 

Frequency and quantity of alcohol, 
AUDIT, Unprotected sex under 
influence of alcohol in the past 
30 days 

Unprotected sex    This study revealed that migrants living in migrant camps were more likely 
to report unprotected sex while under influence of alcohol (OR 7.53  CI 
4.31–13.09), compared to migrants who lived on their own or in someone 
else’s house 

Organista and Kubo 
[20] 

102 male Mexican/Latino immigrant 
workers 

Mean age: 31 
Cross‑ sectional/global association 

study 
USA 

Quantity e frequency of alcohol 
use, (last 6 months) 

Unprotected sex    This study did not find any significant associations between  alcohol  
consumption and unprotected sex with FSWs (p < 0.052) 

Wong et al. [21] 239 male sex workers, rural to urban 
migrants 

Quantity of alcohol use (intoxi‑  
cation) 

Condom use Thirty four percent  of male sex workers answered “yes” to the question 
“Have you ever had sex without a condom because you were  

 Mean age: 25 
Cross‑ sectional/global study 
China 

  under the influence of alcohol?” However no statistical tests were performed 
for this result so it is not possible to compare  if condom use was more than 
when not under the influence of alcohol 
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Table 1  continued 
 

Authors                          Sample                                                   Alcohol patterns measure‑  
ments 

 

 
Alcohol‑ related sexual 
risks 

 

 
Association: alcohol use and sexual risk

 

Rojas et al. [22]                  527 male Latino immigrants 
Age: 18–39 
Based in Longitudinal study (3 years) 

data collection (Global association 
study) 

USA 

 
Frequency and quantity of alcohol 

use; AUDIT (3 months prior to 
immigration sexual risk 
behaviour) 

 
Unprotected sex                      Findings of this study showed during pre‑ immigration, higher levels of alcohol 

use was associated with lower a lower frequency of condom use (ß = 
−0.15, p < 0.01), more sexual partners (b = 5.28, p < 0.001) and more 
recurrent exchanges of sex for money or drugs (b = 5.30, 
p < 0.001), as well as more sexual acts under the influence of alcohol 
(b = 5.52, p < 0.001)

Rao et al. [23]                     4595 Male migrants 
Age: 15–49 
Cross‑ sectional/global study 
India 

Liu et al. [24]                       307 male migrant MSM 
Mean age: 24 
Cross‑ sectional/global study 
China 

Frequency of alcohol use             Inconsistent condom use              Migrants who regularly consume  alcohol were significantly more likely to have 

had unprotected sex with FSWs, than  those  who do not consume alcohol 
(29 vs 5 % OR 7.87  CI 4.62–13.40, p < 0.001) 

 
Frequency of alcohol use             Condom use                               The study concluded that alcohol intoxication was not significantly 

associated with condom use/non‑ use among migrant MSM

He et al. [25]                       239 male migrant MSM‑ money boys 
and 100 general male migrant 

Mean age MSM: 25 
Mean age: 30 
Cross‑ sectional/ 
situational study 

China 

Alcohol use before sex                 Unprotected sex with 
casual partners 

 It was observed there was no statistical difference in terms of condom use 
under influence of alcohol, 34 % of participants from both groups reported 
having unprotected sex while under influence of alcohol (p = 0.347). 
However, migrant MSM presents  the possibility for more  risky sexual  
behaviour. For instance, MSM are more  likely to 
have casual sex or one‑ night stands (82 vs 34 % p < 0.001) compared to 
general male migrant
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Table 2  Alcohol use vs MSP, type of sexual partners (paid, non-paid/casual partners), and premarital sex 
 

Authors Sample Alcohol patterns measurements Alcohol‑ related sexual 
risks 

Association: alcohol use and sexual risk 

Weine et al. 400 male labour migrants Heavy alcohol drinks (>3/week) Number and type of sexual    Migrants that have more vaginal sex with women other than their steady 

[26] Mean age: 32.8  Partners sexual partners in the previous month had a significantly positive associa‑  

 Cross‑ sectional/global association   tion with heavy alcohol drinking—imbibing more than three times per 

 Study 
Russia 

  week (b = 0.24, p < 0.004) 

Amirkhanian 499 Male labour migrants Quantity and frequency of alcohol Total number of female    This study revealed that the number of casual female partners over a 3 month 

et al. [27] Mean age: 31.9 
Cross‑ sectional/global association 

Use sexual partners in the 
past year and in the past 

period was considerably linked to alcohol use (b = 0.36 p < 0.004) and paid 
sex (OR 1.05  CI 1.02–1.09 p < 0.001) 

 Study  3 months  
 Russia    
Kissinger et al. 180 male Latino immigrant workers Frequency of alcohol use (last Inconsistent condom use,    Migrant binge  drinkers are more  likely to have high risk partners  (FSWs), than 

[17] Mean age: 33 week) multiple sexual partners, those  who did not drink large quantities  of alcohol  (74 vs 60 %, OR 2.20  CI 

 Cross‑ sectional/global association Binge drinking (consuming  more paid sex 1.25–5.19, p < 0.05) 

 Study than four drinks in one sitting)   
 USA    
Verma et al. 7602 Male migrant workers, migrant Alcohol use prior to sex (last Number, type of sexual   The proportion of male migrant workers who reported sex with three or more 

[16] FSWs and migrant clients of FSWs month) partners sex, multiple partners was significantly higher among alcohol users than among non‑  

 Mean age: 26.5 (Male migrant. Type of alcohol use in place of partners, paid sex con‑  users (13 vs 3 % OR 5.1, CI 4.0–6.5, p < 0.001) 

 Mean age: 30 (FSWs) destination (last month) dom use    Sex with any partner in the previous 12 months, was significantly higher for 

 Mean age: 26.5 (clients of FSWs   those migrants who consumed alcohol than for those who did not (32 vs 

 Cross‑ sectional/situational study   10 %, OR 5.0, CI 4.3–5.8, p < 0.001) The same result applied to those who 

 India (Asia)   had sex with both paid and non‑ paid/casual partners (9 vs 25 %, OR 6.5, CI 

 
 
 
 
 
 
 
 

Gupta et al. 
[10] 

 
 
 
 
 
 
 
 
174.365 male permanent and tempo‑  

rary migrants 
Mean Age: 31 
Cross‑ sectional/global association 

study 
India 

 
 
 
 
 
 
 
 
Frequency of alcohol use                 Number and type of sexual 

partners; transactional 
sex; unprotected  sex (Last 
12 months),  STI 

4.6–9.1, p < 0.001) 
     Male migrants who drink alcohol  are more prone to engage in sex with paid, 

non‑ paid/casual partners than those who do not drink (47 vs 29 %, OR 1.9, 
CI 1.2–2.8, p < 0.01) 

    Migrant FSWs who drink alcohol  are more  likely to report sex with three or 
more sexual partners than those  who do not drink (68 vs 63 %, OR 1.2, 
CI 1.1–1.5, p < 0.001) However, migrants who had sex with both paid, 
not‑ paid/casual partners showed a higher ratio among  drinkers when com‑  
pared to non‑ drinkers—(33  vs 24 %, OR 1.5, CI 1.3–1.8, p < 0.001) 

  Circular migrants—away from home for more than 1 month—who drink alcohol  

almost  daily, are more  likely to have two or more sexual partners, (12 vs 3 %, p < 
0.001). They are more prone to have high risk sexual inter‑  course (14 vs 4 %, 
p < 0.001), and resort to paid sex (5 vs 3 %, p < 0.001) than those who are not 
mobile

Roy et al. [29]         437 male rural to urban migrant 
taxidrivers 
Mean age: 28.3 
Cross‑ sectional/global association 
study 
Bangladesh 

Frequency of alcohol use                 Patterns of sexual intercourse, 
types and numbers of 
sexual partners and 
condom use patterns 

  Migrants  had higher  odds  of risky sexual behaviour such as patterns of sexual 
intercourse, types and number of sex partners, and condom use patterns— if they 
regularly drank alcohol  (OR 8.7, CI 4.9–14.3, p < 0.001)
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Table 2  continued 
 

Authors             Sample                                                 Alcohol patterns measure‑  
ments 

 

 
Alcohol‑ related sexual 
risks 

 

 
Association: alcohol use and sexual risk

 
Tiruneh [28]         756 male seasonal migrants 

Mean age: 22 
Cross‑ sectional/situational study 
Ethiopia 

 
Alcohol use at last sexual inter‑  

course 

 
Multiple sexual partners             Seasonal workers who consumed  alcohol before sexual intercourse were 1.69 times  

more  likely to have multiple sexual partners (≥2), during the preced‑  ing 6 
months, as compared to those  who did not drink alcohol  (OR 1.69, CI 
1.01–2.83, p < 0.046)

Althoff et al. 
[31] 

113 male Latino immigrant men 
Mean age: 32.2 
Longitudinal/global study 
USA 

Binge drinking (having five or 
more drinks in one sitting) 

Multiple Sexual partner‑  
ships 

  Binge drinking was one of the primary predictors of multiple sexual partner‑  
ship (OR 2.02  CI 1.22–3.35 p < 0.01)

Wilson et al. 
[32] 

128 Male Mexican immigrants 
Age: 18‑ 60 
Cross‑ sectional study/global studies 
USA 

Frequency of alcohol use                 Sex with FSWs and STIs               This study revealed slightly more than 14 % of the men consumed alcohol 5 or more 
days per week and they reported to have sex with commercial sex worker in the 
year preceding  the study (OR 35.8,  CI 3.58–333.36, p < 0.002)

Lin et al. [30]         2.153  male  young  rural–urban 
migrants 

Age: 18–30 
Cross‑ sectional/global association 

study 
China 

Frequency and quantity of 
alcohol use, alcohol intoxication 
(last month) 

Premarital sex, number of 
sexual partners, transac‑  
tional sex, transactional 
sex 

  This study demonstrated that overall, intoxicated respondents were more likely 
to engage in premarital sex than those who had not been drinking (76 vs 60.2 
%, OR 1.30, p < 0.001); to have multiple sexual partners (14 vs 
5 %, OR 1.57, p < 0.001); to buy sex (13 vs 5 %, OR 1.88, p < 0.001); and to sell 
sex (10 vs 4 %, OR 1.99, p < 0.001). No significant difference was found between 
men and women

Chen et al. [7]      3026 male and female  (rural migrants and 
rural and urban residents) 

Age: 18–40 
Cross‑ sectional/global study 
China 

Frequency of alcohol use (intoxi‑  
cation) 

Commercial sex                         This showed the rural male  migrant  were more  likely to engage in alcohol 
intoxication combined with commercial sex, than female rural migrant (9 vs 2 
%). However, rural male  migrants  were less likely to combine alcohol 
intoxication to commercial sex, when compared to the non‑ migrant rural and 
urban residents (9 vs 9.8 vs 13 %, p < 0.05)
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Table 3  Alcohol use, STI symptoms and HIV infections 
 

Authors Sample Alcohol patterns measurements Alcohol‑ related sexual risks Association: alcohol use and sexual risk 

Surrat [33] 101 Female migrant sex workers Life time alcohol use STI    Migrant female workers also disclosed alcohol 

 Mean age: 31   consumers were much more likely to report cur‑  

 Cross‑ sectional/global association study   rent STI symptoms than non‑ drinkers (OR 4.97  CI 

 USA Virgin Island   1.51–16.20 p < 0.01) 

Zuma et al. [34] 835 Female circular migrant women Frequency of alcohol use HIV prevalence    Findings of this study showed that drinking alcohol 

 Cross‑ sectional/global association study   at least once a day over a 4 week period was asso‑  

 South Africa   ciated with HIV prevalence (OR 1.92  CI 1.57–3.19) 
p < 0.011) 

Nichols et al. [36] Predominantly Male work migrants; Visiting of registered and unregistered drinking HIV infection     Increased prevalence of HIV was observed in neigh‑  

 N = 9  neighbourhoods in the town 
Ecological study 

Establishments  bourhoods  with high density of drinking establish‑  
ments compared to those with a low density. This 

 Namibia   connection was even stronger when there was a 

    high prevalence  of unregistered  drinking establish‑  

    ments known as shebeens (OR 3.02,  CI 2.04‑ 4.47; 

    OR 1.71,  CI 1.4; OR 1.55,  CI 1.19–2.02) 

Wilson et al. [32] 128 male Mexican immigrants Frequency of alcohol use Sex with FSWs and STIs    Immigrant Latino men who consumed alcohol 5 or 

 Age: 18–60   more days per week had higher odds of reporting 

 Cross‑ sectional study/global studies   STIs (38 vs. 7.1 %, OR 7.8 CI 2.19–27.80, p < 0.002) 

 USA   than those who consumed alcohol less than 
5 days a week



 

41 

 

Furthermore, socio-demographic factors,  such  as younger  age, place of residence,  and lack 

of education are also predictors of alcohol  use and risky sexual behaviour [27]. For example, 

less educated migrant  FSWs were more prone to engage in alcohol and unprotected sex [33]. 

Apart  from  this,  environmental factors  also  seem  to be   predictors  of  alcohol-related  

sexual   risks.   Weine et al. [26] suggested  working  and  living conditions tend to  amplify  

masculine   norms   associated   with  alcohol- related  sexual risks. This includes  unprotected 

sex under influence  of alcohol  [35]. Moreover,  Zaller [19] revealed women working in 

entertainment venues are more prone to engage in alcohol-related risks than  those  who do 

not work in such environments. This occurs independently of them being FSWs or not. 

Additionally,  increased  HIV prevalence  was observed in neighbourhoods with a high 

density of drinking  establishments.   This  connection  grew  even  stronger  when there  was 

a higher  prevalence  of unregistered establishments  such as shebeens  [36]. 

Our  study  also  revealed  male  migrants  with  a  high degree  of mobility are more  prone  

to engage in alcohol- related sexual risks than those who were less mobile. However,  among  

the  sub-population of migrant  FSWs, high  mobility  indicated only  a  minor  connection 

with alcohol-related sexual risk activities [10, 16]. 

Sex workers  are  considered to  be  a high-risk  group. However, FSWs and their  clients as 

well as MSM money boys, seem  not  to engage  in higher  alcohol-related sex- ual  activities  

than  the  general  migrant   population. For instance,  high mobility  male migrants were 

more  prone to use alcohol prior to sex (p < 0.001), than migrant  FSWs (p < 0.05); and their  

clients  [16]. Additionally,  the  study by He et al. [25] did  not  find any statistical  

differences between MMS money boys and the general migrant  male population. 

Finally,  we  identified   that   male  migrants  are  more prone   to  engage  in  alcohol-related  

risks  than   female migrants [7]. 

3.5. Discussion 

We  based  our  analysis on  global studies,  in which  sub- jects’ general  patterns of  alcohol  

use  are  examined   in relationship to their  typical patterns of sexual behaviour, and  that  

among  different  types  of migrant  populations. Our  review disclosed  the highest  odds of 

reporting risky sexual  behaviour   such  as  unprotected sex  with  FSWs and STIs is among  

migrants who consumed alcohol  frequently and/or heavily [23, 32]. 

Practices  related  to sexual intercourse, types and number  of sex partners, and  patterns of 

condom   use  were observed  more  frequently  with  migrants who  reported drinking alcohol 

than with those that did not [29]. Studies examining   the   overall   relationship  between   

drinking status   and  sexual  behaviour   are  limited   to  describing patterns of general 
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covariation. They do not provide information about  the  degree  to which  alcohol  use and 

sexual behaviour  occur on the same occasion. Therefore, as  such,  they  cannot   inform  us  

about  potential causal effects of alcohol upon sexual behaviour  [37]. 

 We   also  based   our   analysis  on  situational  studies. Clearly, it is important to determine 

whether alcohol  is being   consumed proximal to the act of sexual intercourse. Overall,  the  

situational studies  in this  review, indicated migrants who use alcohol and/or intoxicating 

substances prior to or during  sexual intercourse were more prone  to engage in sexually risky 

behaviour.  This included  having more unprotected sex, MSP and paid sex, than those who 

did not drink [16, 18]. 

These  studies   are  somewhat  more   informative  than global studies,  as they  examine  

effects from  the  use  of alcohol during  sexual events. However, they still obscure the   

important  temporal  relationship  between   alcohol use and risky sexual behaviour.  These 

studies  still fail to describe  what  happens on an event-by-event basis, and thus  do not  

determine whether the occasions  characterised by unprotected intercourse were the same 

occasions during which alcohol was consumed [37]. 

Apart  from  that,  this literature is composed mostly  of cross-sectional  studies  relying  on  

self-reported alcohol use  and  sexual  behaviour.   Findings  are  therefore con- strained  in 

terms  of their  ability to draw  causal conclusions, and all reports of behaviour  in this 

literature must be interpreted with caution. 

Only  one  longitudinal study  was found  but  what  this review is most  seriously missing are 

more  longitudinally and event level designed  studies  of the relation  between alcohol   use  

and   sexual  risks.  Only   with   prospective research  can temporal associations  between  

alcohol  use and sexual risk behaviours  be disentangled [38]. 

However, this review did suggest the link between alcohol use and risky sexual behaviour  

among migrant  populations  is  an  important but  under-researched  issue  all over the 

world. We were only able to identify 22 articles for our review, and these  were 

concentrated in the USA and China.  However,  they only focused  on the receiving 

communities with  little  attention paid  to the  pre-immigration  characteristics of migrant  

populations or for cultural factors that maybe account  for migrants’ alcohol use and risky 

sexual behaviour. 

We   only  found   one   study   that   compared  pre   and post  migration  HIV  risk  factors  

among   migrant   men and  women  [35].  It  revealed  post  migration increases migrants’  

risky sexual behaviour.  Both men  and  women increased   their  alcohol-related  sexual  risks  

while  they were in host countries (USA).These  reviewed  studies   are  also  limited   in  
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number and scope in relation  to the measures  of alcohol use and sexual  risk  behaviour   

among  migrant   populations. For example,  we only  identified  three  studies  conducted in 

Sub-Saharan Africa. This region carries the world’s greatest  HIV/AIDS  burden,   and  

southern Africa  also  consumes great quantities of alcohol [2]. 

Nevertheless,  one  relevant   trend   existed   among   all migrant   populations  encountered  

here—labourers, sex workers  and stationary immigrants. There was a consistent  negative  

association   between  alcohol  consumption and risky sexual behaviour.  Although  we did not 

have the means to compare the different types of the migrant  populations  in terms  of their 

alcohol-related sexual risks, the study by Verma et al. [16] reveals migrant  FSWs and their 

clients were less likely to engage in alcohol-related sexual activities than male migrants. 

The study by He et al. [25] did not  encounter any significant  difference  between  MSM 

money  boys and male migrants.  These results  show the need for future  investigation,  both  

observational and  interventional, including subpopulations of migrant  men  and  women  

in  diverse geographic   locations,  and  multiple  outcomes to  assess the link between alcohol 

use and sexual risk. 

Among  the  studies  identified  in this  review, one  rare exception   delved  into  the  

differences  between  alcohol- related  sexual  risks  among  migrant   and  general  

populations.  It revealed  that  rural  male and  female migrants were less or equally likely to 

report  alcohol-related risks than  rural  and urban  non-migrants [7]. Furthermore, no 

significant  difference  was encountered in comparison to Chinese migrants reviewed by Li et 

al. [15]. This indicates more   research   is  required  on  the  difference   between migrant  and  

non-migrant populations to  assess  factors contributing to risky sexual behaviour  in 

migratory  con- texts. Otherwise, there is a risk inaccurate generalisations will be made about 

migrant  populations, when in fact the results only apply to the general population. 

3.6. Limitations of the review 

We  recognise  a meta-analysis study  would  be  the  best way to correlate the variables in 

this study. However, migration and  mobility  were  assessed  by several  measurements—

differing      socio-economic      backgrounds, ages ranging  from  adolescents to adult,  

different  gender groups, and the regions where studies were conducted. Finally, global  and  

situational measurements of alcohol use and risk behaviour  were assessed. 

Findings are often limited  to global and situational level studies with few experimentally based 

examinations. Therefore  in-depth examination of the  specific  situation where two behaviours 

co-occur, the social and cultural con- text of sexual activity was not researched in sufficient 
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detail. For instance,  neither condom  usage during  intercourse nor the type of sexual 

partner—steady or casual—nor  the amount of alcohol consumed prior  to engaging in sexual 

activity  could  be  assessed  for  each  and  every reported sexual encounter. Moreover,  the 

majority  of studies  were hampered by their  reliance  on  self-reporting of alcohol 

consumption and  risky sexual behaviour,  which  is often influenced  by social 

appropriateness. 

Furthermore, this  review  lacks information regarding pre-immigration characteristics of 

migrant  populations, as  well  as  information regarding   their  communities  of origin. This 

information would be instrumental for com- paring  former  alcohol-related sexual risks in 

their  home environment and  the  same  activities  in host  communities. Moreover,  we 

recognise specific cultural  factors potentially   account   for  certain   associations   in  

behavioural patterns. 

In  addition,   the  present review  is limited  by studies published  in English and dependent 

upon availably in the PubMed  database. 

These  limitations notwithstanding,  the  present literature review provides a broad overview 

of recent  research on alcohol use and risky sexual behaviour among migrant/mobile 

populations. It also highlights  the extent and consistency  of significant associations  among 

the variables measured for this type of population. 

3.7. Conclusions and implications 

This review determined there  is a significant and positive association   between  global  and  

situational alcohol  use and  several  outcomes of risky sexual  behaviour  among various  

types  of male  and  female  migrant  populations. This reveals  that  migrants should  be  

considered target groups for HIV interventions and strategies. 

However,   the   association   between   alcohol   use  and risky  sexual  behaviour   is  not  

linear  among  the  many types of migrant  populations. It was mainly observed  at high  

quantities and  frequency  of alcohol  use, mainly  in younger  male  migrants.  As well, it was 

often  tied  to  a specific  situation or  context.  High  risk  sexual  partners, levels of mobility,  

contextual and  environmental factors such  as living arrangements, entertainment  venues  

are some  of the  variables  that  may  increase  the  likelihood to engage in hazardous alcohol  

consumption. Thus, this increases  the  propensity to  enter  into  high  risk  sexual behaviour.   

We  therefore conclude   it  is  useful  to  con- sider  risk  environments rather than  

attributing risk  to types of people. Consequently, we propose  the following 

recommendations: 
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Rather  than  focus  on  the  traditional behavioural  science approach which  only takes into  

account  individual factors,  we suggest  broadening it for more  comprehensive HIV 

interventions approaches. These would include the  structural,  environmental, cultural,   

socio-relational and  sexual contexts  which  create  risk environments for migrant  

populations. 

Employers  should  be encouraged to improve  working conditions and provide more family-

friendly housing arrangements  for  migrant   workers.   Evidence  suggests poor  working  

and  living  conditions amplify  masculine norms  associated  with high risk sexual behaviour  

including alcohol consumption and engaging with multiple  sex partners. Strengthening 

migrants’  capacities  for alternative ways of coping  with such difficulties could also be a 

focus  of  multilevel  interventions. For  migrant   populations,  for  example,  change  could  

be initiated  by developing  new  ways of  socialisation   including  recreational activities.  

The goal here  would be to encourage them  to shift away from  their  traditional notions  

regarding  alcohol use and sexual infidelity [26]. 

Furthermore, multilevel alcohol Venue-based HIV interventions—that is, interventions 

targeted at the individual  and  the  settings,  such  as shebeens  [38]—may be required to 

prevent  HIV transmission among  migrants. Such   interventions  would   primarily   target   

men   who have a high degree of mobility and frequently  drink large quantities of alcohol. 

Combined  approaches  such  as  scientifically  proven, cost-effective,     and     scalable     

interventions,    including   biomedical   and   behavioural   interventions  represent  

achievable  goals. Additionally,  other  public  health strategies—HIV  testing, alcohol and 

substance abuse treatment  programs—are important  for  reducing   HIV transmission 

among  migrants who  engage  in  excessive alcohol consumption [39]. 

Such  approaches need  to  involve  basic  research  able to  identify  and  link  contextual 

factors  to  HIV  risk  in migrants as  well as  build  on  the  personal  agency  and resilience  

of these  specific populations [40]. It is also of great  importance to  further  investigate  the  

intersection of population, geographical  space or mobile situation together with behaviours  

of interest,  as well as incorporated cultural  contexts  of migrant  populations. 

To  evaluate  the  impact  of migration on  these  issues, future  studies  should  also  focus  on  

comparing various types  of  migrant   populations, to  assess  migrants with non-migrants 

and to provide  a theoretical framework  on how  migration interacts with  alcohol  

consumption and risky sexual behaviour.  To measure  the possible influential aspects  of 

migration, qualitative  methods should  be applied  when a quantitative approach is not 

sufficient to explore the underlying  influencing  factors of migration. 
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In addition,  this  review indicates  research  should  use more   event  level  methodologies  to  

better   understand how  alcohol  abuse  affects the  migrant  population’s risk behaviour.   This  

would  provide   stronger  evidence   and conclusions as to whether or not there  is a general 

causal relationship between  alcohol consumption and risky sexual behaviour  among migrant  

populations. 
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4.1. Abstract 

The southern provinces of Mozambique have some of the world’s highest recorded levels of HIV 

and tuberculosis (TB). They are also characterized by high levels of cross-border migration, 

particularly to mines in South Africa. Through the Declaration on Tuberculosis in the Mining 

Sector in August 2012, heads of state of the Southern African Development Community showed 

an increased commitment to addressing TB and HIV among migrant mine workers, but there is 

much left to do. This article analyses the importance of recent policy developments, both regional 

and national. We report new research from 2011–2012 on health-related attitudes and behaviours 

of Mozambican mine workers and their families and present an estimate of the financial burden of 

disease related to migrant mine work for Mozambique’s public services and migrant-sending 

communities. We recommend that the Declaration be operationalized and enforced. Practical 

measures should include training of health workers in migrants’ right to health; user-friendly 

health information in Portuguese and local languages; building the advocacy capacity of mine 

workers’ representatives; and more attention to social, cultural, and economic factors that affect 

migrant mine workers’ health, including better access to health information and services and 

livelihoods for wives, widows, and orphans in communities of origin. 
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4.2 Background  

Throughout South Africa’s 150 years of mining, mines have attracted migrant workers from 

neighbouring countries. Some migrant mine workers settled permanently in homes close to the 

mines. However, most mine workers keep their primary homes in their places of origin, where 

their wives and children live. Although mine worker-sending countries and communities earn 

economic benefits from the export of migrant labour, tuberculosis (TB), silicosis, and HIV have 

reached epidemic proportions among the communities from which migrant mine workers 

originate. In the case of HIV, the epidemic has severely impacted migrant-sending countries such 

as Mozambique and Lesotho. These two countries supply more migrant mine workers to South 

Africa than other countries: each has around 35,000 active migrant mine workers in South Africa. 

A recent study by the International Organization for Migration (IOM) estimates that the financial 

burden on Mozambique of the migration-related health impact in mine-sending communities 

could be more than $800 million (all dollar amounts in U.S. dollars) per year. Another recent IOM 

study illustrates the importance of social, cultural, and economic factors impacting the health of 

migrant mine workers, their sexual partners, and their wives and children who stay in 

Mozambique. 

Until recently, the response of public policy in both countries has been inadequate (1). According 

to the South African Tuberculosis National Strategic Plan 2007–2011, 90 percent of reported 

occupational lung diseases in South Africa arises from the mining industry, and the South African 

Gold Mining Industry probably has the highest incidence of TB in the world (3,000–7,000 per 

100,000 population per year) (2). Additionally, the South African system for compensation for 

respiratory illnesses in the mines—the Occupational Diseases in Mines and Works Act 1973—has 

major funding issues and backlogs, with experts estimating that at least 280,000 men are eligible 

for compensation (3). For migrant mine workers and/or their families from neighbouring countries 

working in South Africa, language barriers, lack of citizenship, and the need to travel long 

distances to file claims make compensation management even more difficult.  

Acknowledging these problems, on August 18, 2012, Southern African Development Community 

(SADC) heads of state committed to address the TB epidemic among current and ex-mine 

workers, their families, and affected communities, by signing the SADC Declaration on 

Tuberculosis in the Mining Sector (4). The Declaration commits SADC governments to: (i) 

strengthen coordination and collaboration at national and regional levels; (ii) create a supportive 

policy and legislative environment; (iii) strengthen programmatic interventions and improve 

outcomes; (iv) strengthen surveillance systems; (v) strengthen monitoring and evaluation; (vi) 

strengthen mechanisms for financing TB interventions in the mines to control TB in the mining 
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sector; and (vii) promote a research and development agenda. 

While the regional Declaration was being developed, there were also development sat the national 

level in Mozambique. A high-profile working group coordinated by the National AIDS Council, 

with membership from the Ministry of Health and the Ministry of Labour, mine workers’ 

representatives, the mining industry, and intergovernmental organizations,
6 

developed a draft 

national action plan to improve the health care of cross-border Mozambican mine workers. 

The importance of these parallel developments should not be underestimated. Both the regional 

Declaration and the draft national action plan demonstrate newfound commitment from 

policymakers to address a century-old “policy stalemate” (1) that has facilitated the spread of HIV 

and TB epidemics in the southern African region—home to the highest rates of HIV in the world. 

The IOM provided technical assistance to SADC to coordinate the development of the Declaration 

on Tuberculosis in the Mining Sector, while simultaneously providing support to the Mozambican 

Technical Working Group on Healthcare for Cross-Border Mineworkers. IOM’s strategic 

objectives on migration health are derived from the 2008 World Health Assembly Resolution on 

the Health of Migrants (WHA 61.17). The WHA 61:17 recognizes that health outcomes can be 

influenced by multiple dimensions of migration and notes that some groups of migrants 

experience increased health risks. Among other elements, it calls upon member states to promote 

migrant-sensitive health policies, train health professionals to deal with health issues associated 

with population movements, and promote bilateral and multilateral cooperation on migrants’ 

health among countries involved in the entire migratory process. This article summarizes actions 

and research undertaken by IOM in Mozambique to support the government in developing 

strategies and policies to operationalize parts of the WHA, in particular to address HIV and TB 

among Mozambican migrant mine workers and their families. 

We begin with an analysis of the size and scope of the HIV and TB problem in the context of 

cross-border labour migration to the mines. We then present the findings of two IOM research 

projects: (i) with mine workers and their widows in Mozambique and the cross-border mining 

sector in Mozambique and (ii) an estimate of the financial impact of migration-related HIV and 

TB on Mozambique. Lastly, we examine recent public policy pronouncements. The article 

concludes with a set of recommendations to address the main gaps and needs identified. 

4.3. Human and economic costs of mining 

HIV, TB, and Mozambique’s Cross-Border Mining Sector 

The mining industry in South Africa is dependent on migrant labour. Workers come from other 

                                                 
6
 Full membership of the group was: National AIDS Council, Ministry of Health, Ministry of Labour, Mine Workers Association 

(AMIMO), TEBA, International Organization for Migration (IOM), United Nations Joint Programme on AIDS (UNAIDS), and World 

Health Organization (WHO). 
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provinces of South Africa and from neighbouring countries (Mozambique, Lesotho, and 

Swaziland in particular). This pattern has existed throughout the 150-year history of the mines, 

and the entrenched culture of circular labour migration has characterized the social and cultural 

makeup of the communities from which migrants originate, as well as the epidemiological profile 

of their populations. The primary mine worker recruitment agency, TEBA Ltd., has around 35,000 

Mozambican workers in mines in South Africa, traveling back and forth from their communities 

of origin in Maputo, Gaza, and Inhambane Provinces throughout the year. At the Mozambique 

National Consultation on TB in the Mines, February 22, 2012, the mine workers association, 

Associação Mineiros Moçambicanos (AMIMO), estimated there may be up to the same number of 

mine workers in South Africa who are not recruited by TEBA— another 35,000 or so, which 

would make around 70,000 in total. 

An estimated one-third of TB infections in the region are linked to mining activities: 3,000–7,000 

per 100,000 of the population in some areas (7), with an 80 percent HIV co-infection rate. It is 

estimated that each migrant worker who returns home with TB transmits the disease to 10 to 15 

people in the community. Recent reports from the Provincial Health Offices in Maputo and Gaza 

Provinces (where almost all migrant mine workers originate) revealed rising numbers of reported 

TB cases (for example, see Figure 1) and a 70 percent to 80 percent co-infection rate with HIV 

(15). Carmelo Hospital, the primary health care facility in Chokwe District, Gaza Province, has an 

electronic database record starting in 1996. The number of TB cases treated per year more than 

doubled from 718 cases in 1996 to 1,520 cases in 2011.
7
 

 

                                                 
7
 One could possibly attribute the increased caseload to increased surveillance and to active seeking/improved diagnosis of patients 

if not for the fact that the numbers progress at an almost linear rate. The only exceptions are 2000, 2006, and 2009, when the rate de-

creased from the previous year, but continued upward in the year after. Further, that rate does not significantly spike in any particular 

year, diminishing the possible effect of a particular training or active seeking program. 
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Figure 1. TB cases in Carmelo Hospital, Chokwe District, Gaza Province, Mozambique. 

 

HIV prevalence is high among mine workers in South Africa and neighbouring countries. In 

Mozambique, the provinces from which mine workers originate (Maputo and Gaza in particular) 

have the highest HIV rates in the country. In Gaza Province, one in every four adults is living with 

HIV, and in Maputo Province, one in every five (8). These figures are markedly higher than other 

provinces in the country (Mozambique’s national adult prevalence is 11.5%), and they are closer 

to the national rate among adults in Swaziland, which was estimated at 25.9 percent in 2009. 

The links between the mining sector, migration, and the HIV epidemic are well documented.
8 

In a 

study of Swaziland and Lesotho, Corno and de Walque offer three main channels for increased 

risk of HIV infection in migrant mine workers, all of which are a consequence of their migration. 

First, working in South African mines implies temporary, long-term migration from the household 

of origin, which increases the probability of engaging with multiple sexual partners. Second, 

miners have traditionally been accommodated in single-sex hostels, and this has boosted an active 

sex industry in areas surrounding mining sites, where miners have disposable income to engage in 

sexual relationships with commercial sex workers. Finally, women, who wait for their husbands to 

come back from the mines, might be more likely to engage in sexual relationships with other 

partners as well (9). 

 Assessment of 65 Mine Workers’ Knowledge, Attitudes, and Behaviours 

The research presented here, conducted by IOM, supports the three channels for increased 

                                                 
8
 See (1); Campbell, C. Migrancy, masculine identities and AIDS: The psychosocial context of HIV transmission on the South Afri-

cans gold mines. Soc. Sci. Med. 45(2):273281, 1997; Hargrove, J. Migration, mines and mores: The HIV epidemic in Southern Africa. 
S. Afr. J. Sciences 104:5361, 2008; Lurie, M. N., et al. The impact of migration on HIV-1 transmission in South Africa: A study of 
migrants and non-migrants men and their partners. Sex. Transm. Dis. 30(2):139156, 2003. 
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infection described above by Corno and de Walque (9). Between December 2011 and January 

2012, thousands of Mozambican mine workers returned home for Christmas, mostly passing 

through the small town of Ressano Garcia on the South Africa/Mozambique border. During that 

time, IOM and AMIMO interviewed 65 current and ex-mine workers, some as they waited to pass 

through the border back into Mozambique, a process that can take several hours, and some during 

a mine worker gathering in Xai-Xai, the capital of Gaza Province. A mixture of qualitative and 

quantitative research tools were used to assess migrant mine workers’ perceptions, attitudes, and 

reported behaviours on issues relating to access to health services and social determinants of 

health. The main tool was a questionnaire, with a combination of open-ended and closed 

questions. At the same time, seven in-depth interviews were carried out: four with active mine 

workers, one with a retired mine worker, one with the widow of a mine worker, and one with a 

mine worker’s wife. The survey revealed that 80 percent of the 65 mine workers interviewed see 

their wives between every three months and once per year (Table 1). 

In interviews and open-ended questions, respondents (migrant men) indicated that being away 

from their wives is a challenge and leads to loneliness. “It is very difficult to be away from home 

with strange people. You have to do a lot of things. Sometimes we drink to forget the home we 

miss.” In a one-on-one interview, one mine worker said the work: “. . . affects my marriage 

significantly, because you should not stay a long time away from your wife, because you end up 

sleeping with another woman. I always call my wife to come visit me in South Africa, two to three 

times a year, but when she leaves to go back to Mozambique I suffer. I don’t know what I can do 

to spend more time with my wife. I think they should give our wives more than a one-month 

visa.” 

Another mine worker says: “It’s like everyone knows that a car can kill, but people still buy them. 

It’s the same with sex: you know that from unprotected sex you can be infected and die, but men 

still pay to sleep with prostitutes. . . . Being away from your wife, and having women that want to 

have sex with you, makes you have those risky behaviours. [But] having many women in South 

Africa causes problems for you in Mozambique because you spend all the money on them, and 

you can’t send money to your family.” 
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Table 1 

Frequency of active mine workers’ visits with wives in  

South Africa and  Mozambique 

Frequency Percentage 

Every day 

Every week 

Once a week–once a month 

Once in every 3 months 

Once in 6 months 

Once a year 

  2.4 

  2.4 

12.2 

61.0 

14.6 

     4.9 

 

Of those participating in the questionnaire, 65 percent live (or, if retired, lived) in single-sex 

hostels when they are or were in South Africa (Table 2). Active mine workers have more housing 

options in South Africa than retired workers had when they were working: around 96 percent of 

retired mine workers lived in male hostels when they were working in South Africa, and 32 

percent of the active mine workers interviewed currently live in rented houses. 

The fact that 12.2 percent of the mine workers interviewed own their homes could indicate 

behaviour changes related to removal of control and homeland policies since the apartheid era in 

mining communities, as well as an interest in settling down. Nevertheless, accommodation in 

male hostels is still common (46%) among the active mine workers we spoke to, and local rental 

may not be a major improvement. Only one mine worker did not own a house in Mozambique, 

and all of them consider Mozambique to be their primary home. 

Many of those interviewed said they did not feel well treated by hospitals and health services in 

South Africa. Some said that, when sick, they preferred to go home to recover—or die—with their 

families. Others said they did not trust the health clinics in the mines, often seeking private 

services, but ended up returning home since treatment in private hospitals in South Africa is 

expensive. “One of the big problems is the fact that Mozambicans don’t have health insurance or 

medical aid, so when you are sick you only rely on the company clinic and they treat the 

Mozambicans badly. There is so much discrimination; some say that we are taking their jobs.” 

Half of the interviewees talked about xenophobia (Table 3). “In South Africa, Mozambicans face a 

big problem of discrimination. South Africans don’t like Mozambicans, they treat them bad, we 

don’t feel good in South Africa; in Mozambique we feel a lot better.” 
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Table 2 

Types of workers’ housing in South Africa and Mozambique 

 Active (%) Retired (%) Total (%) 

In what type of house do/did you live 

in South Africa? 

Male hostel 

Mixed hostel 

Own house 

Rent house 

Other 

In what kind of house do/did you live 

in Mozambique? 

Own house 

With family members 

46.3 

4.9 

12.2 

31.7 

4.9 

97.6 

2.4 

95.8 

4.2 

0.0 

0.0 

0.0 

100.0 

0.0 

64.6 

4.6 

7.7 

20.0 

3.1 

98.5 

1.5 

 

It may be preferable for some, therefore, to access health services in Mozambique (Table 4): “The 

main health problems faced by miners are TB and AIDS, but in South Africa they become bigger 

with the discrimination by the medical staff on knowing that you are not South African. In 

Mozambique, miners have better treatment because we are not discriminated.” 

To summarize, findings suggest that social, cultural, and economic issues around migrant labour 

need to be given at least as much attention as pure health factors if the TB and HIV epidemics are 

to be stemmed, and interventions need to take place throughout the migration cycle (origin, 

transit, destination, and return) with both mine workers and their families and communities. The 

channels for increased risk of infection (multiple partners, second wives, vulnerability of wives in 

sending communities) have not significantly changed over time. Further, mine workers have their 

own rational reasons for seeking treatment (or foregoing treatment) that are based on a 

combination of distrust of mine clinics and a desire to “be home” with their families when sick. 

Finally, they underline the discrimination that some Mozambicans feel they face when they seek 

to use local facilities in South Africa. This may impact their contractual and human rights to 

health care in their places of work. 
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Table 3 

Xenophobia in South Africa and Mozambique 

  Active (%) Retired 

(%) 

Total 

(%) 

Are there cases of 

xenophobia against 

Mozambican mine 

workers in South African 

hospitals? 

Are there cases of stigma 

against Mozambican 

mine workers in 

Mozambican hospitals? 

Yes 

No 

Don’t know No 

answer 

 

Yes 

No 

Don’t know 

No answer 

48.8 

46.3 

4.9 

0.0 

29.3 

48.8 

22.0 

0.0 

50.0 

29.2 

16.7 

4.2 

33.3 

58.3 

4.2 

4.2 

49.2 

40.0 

    9.2 

    1.5 

30.8 

52.3 

15.4 

1.5 

 

Table 4 

Survey Question 34: Where do you prefer to receive the treatment? Why? 

Reasons by those answering Mozambique (71%) Responses Percentage      

(%) 

I prefer to be close to home, close to my family. 

I receive better treatment and medicine. 

The cost of treatment is lower. 

27 

16 

3 

42 

25 

5 

 

Estimating the Cost of Labour Exports to Mozambique’s Public Services 

The evidence from interviews with mine workers set out above, and earlier studies on the health 

costs of migrant labour, have been supplemented by research undertaken in August and September 

2012. This second study investigated the possible financial burden on the Mozambican health 

system of health problems caused by cross-border migration. In addition to the direct financial 

burden from sick mine workers returning to their communities of origin for treatment, there is a 

public health impact: cross-border migration may lead to a disruption in treatment as the health 

system in Mozambique is not designed for referral and absorption of cases from South Africa. 

Often, this means more medical examinations, changes in treatment or delays, and decreased 

efficacy of treatment as a result of abandonment. This can lead to drug resistance and consequent 

increases in morbidity and mortality. Drug resistance and abandonment (causing viral spikes) also 

increase the rate of infection for HIV and TB in migrant-sending communities. 
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4.4. Methods 

For a detailed explanation, including the methods used to achieve a “best possible” analysis, see 

Appendix 1. 

The costing tool—which will be used by the Ministry of Health—creates a dashboard that 

provides information about mining-related increases in disease burden and subsequent costs of 

treatment. To provide the data, it uses national HIV statistics (8) along with district health office 

reports about TB and HIV co-infection rates in some districts in the most affected provinces: Gaza 

and Maputo. Life expectancy models and epidemiological estimates were created using evidence 

from a study on Basotho mine workers (a similar cohort) and background data from the National 

Institute for Occupational Health (South Africa), particularly information on disease burden, 

morbidity, and mortality in relation to the impact and multiplicative effect of co-infection with 

silicosis, TB, and HIV (10, 11). On the assumption that a South African embargo on new 

Mozambican mine worker recruitment holds—and using the rate of decrease based on annual data 

from TEBA Ltd.—the life expectancy results lead to a survival model through 2034. 

The above datasets are linked to costing estimates derived from the World Health Organization 

(WHO), South African statistics, and assumptions based on purchasing power parity in 

Mozambique. Service delivery, treatment costs, and compensation are linked to cohort estimates, 

providing a fuller picture of the disease burdens’ related resource demand and costs in southern 

Mozambique (Inhambane, Gaza, and Maputo Provinces). 

Conclusions of the Costing Study  

Many of the original infections for both HIV and TB that are now endemic in Mozambique were 

related to migrant work. The study found that the burden of disease that is apparently directly 

attributable to migrant mining today is costing Mozambique$840 million per year. We further 

estimated the total cost of unpaid compensation to former mine workers and widows to date (this 

is the amount that should be paid out to the ex-mine workers and their widows that we estimate 

are alive today) of $96.6 million, with an additional ongoing annual loss of $56.2 million if 

changes are not made to the management of the mines and the support for mine workers (13). 

Even allowing for statistical anomalies such as the difference between purchasing power parity 

and standard exchange rates, this is a significant burden on a country whose gross domestic 

product was estimated by the World Bank at about $13 billion in 2011. 

Analysis of the burden of disease of HIV and TB in the three regions of Mozambique shows clear 

differences that can be attributed to the external influences of cross-border traffic in the main 

corridors and the migrant and seasonal labour markets in South Africa. 

In Figures 2 and 3, the baseline is the underlying level of HIV and TB that exists without the 
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impact of transport corridors or migrant labour, as is the case in the northern region of 

Mozambique. The central region has major trucking routes (the “Corridors”) from neighbouring 

countries, but does not have significant migrant mine workers (1,300 of 37,800 mine workers). 

The higher level of TB and HIV in this region is attributable to this. The “other migrants” 

category is the estimated number of agricultural seasonal workers into South Africa, calculated by 

extrapolation from an IOM 2010 study on commercial farms in South Africa (12). The agriculture 

and mining sectors can be considered responsible for the additional burden in the southern region. 

This is a conservative estimate, since the old Beira corridor is more heavily used than the Maputo 

corridor. When we refer to the “regional burden,” we mean the burden of disease in the southern 

region compared to the northern (baseline) region. 

To convert this conservative estimate of the burden of disease into the financial impact, we costed 

the following discrete elements: the cost to the health system of treating the regional burden; 

treating the mine workers and their dependents (the current cost, the projected future cost if 

nothing is done, and the projected future cost if current SADC agreements are implemented); and 

the cost of finding, treating, and compensating ex-mine workers and their widows. 

 

 Figure 2. Burden of HIV by region. 
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Figure 3. Burden of TB by region. 

Population-Level Regional Burden.  

The total population of Mozambique is nearly 24 million. Of this, about 5.5 million are in the 

southern region. The population of mine worker-sending communities is about 250,000 (about 

37,000 mine workers and 210,000 ex-mine workers and direct dependents). The total southern 

region burden attributable to mining represents only 4.2 percent of the total national burden of 

HIV and 13.2 percent for TB. The higher percentage for TB is because of the higher HIV and the 

impact of silicosis as multipliers of TB incidence. The costs to treat HIV (based on current 

UNAIDS projections) include all ART for those on treatment and primary health care and hospital 

care for opportunistic infections pre-treatment and treatment. 

Projected Future Cost Implications. Because of the South African legislative embargo on 

employing new miners from SADC countries, we estimate it is likely that the number of migrant 

Mozambican miners will diminish to zero by 2034. From Tables 5 and 6, it can be seen that the 

mining communities’ burden now represents only 20 percent of the regional burden of HIV, TB, 

and silicosis in terms of numbers. This means that the reduction of numbers of mine workers 

alone will have little impact and there will be only a slight reduction in both the regional burden 

and the mine worker-sending communities’ burden of disease over a much longer period. If HIV 

infection in mine workers is reduced by 50 percent, that is only 10 percent of total incidence. 
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Table 5 

Current numbers and costs by disease for regional burden 

Regional burden Number of cases Cost to treat ($ 

millions) 

HIV 

TB 

Total
a
 

185,203 

6,389 

188,398 

367.45 

22.31 

389.76 
a
Assumes 50 percent of TB is HIV-associated in region. 

Table 6 

Current numbers and costs by disease for mining communities
a
 

Regional burden Number of cases Cost to treat ($ 

millions) 

HIV 

TB 

Total
b
 

185,203 

6,389 

188,398 

367.45 

22.31 

389.76 

a
Note on cost assumption: these costs represent the full costs of treatment, assuming the hospitals and hospital 

staff have been increased in proportion to the disease burden. Marginal costs for regional and mining 

communities’ burden would be $20.92 million and $23.86 million, respectively. 
b
Assumes 78 percent of TB is HIV- and silicosis-associated in mining communities. 

However, in the context of SADC as a whole, the Mozambican migrant mine workers and their 

families form part of a much larger, complex, internal and cross border sexual network, not least 

because of the transport corridors that link countries in the SADC region. Thus, without action 

(i.e., the full package of HIV and TB prevention programs) in Mozambique’s mine worker-

sending communities and transport corridors, regional efforts in all countries would be much less 

effective than a coordinated approach (in both sending and receiving countries). 

Compensation. For ex-mine workers and their widows, there are also costs associated with 

compensation, as shown in Table 7 (legally, widows are allowed compensation/pension if their 

partner dies within 12 months of medical boarding). Here we have estimated the number of 

compensable mine workers alive in 2012, who would contribute to the historic cost. The annual 

ongoing cost relates to the current number of miners who would be eligible for compensation. 

This annual cost will steadily reduce as the number of mine workers declines over the next 20 

years. 
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4.5. The effectiveness of national and regional policy developments  

South African Development Community Declaration on Tuberculosis in the Mining Sector 

The Declaration signed in August 2012 is comprehensive, and a Code of Conduct to assist its 

operationalization is expected to be passed at a later date. The preamble of the Declaration is 

frank, highlighting the exceptional mineral wealth in southern Africa and the fact that mine 

workers significantly contribute to economic development as a result. It acknowledges that—in 

part because of the health effects of mining—the region has higher TB, HIV, and co-infection 

rates than anywhere in the world. It then lists the various international standards and practices to 

which states in the region are party, before going into the components of the instrument itself: 

strengthening accountability, coordination, and collaboration at national and regional levels; 

promoting a supportive policy and legislative environment; strengthening programmatic 

interventions; strengthening disease surveillance; strengthening program monitoring and 

evaluation; and strengthening financing. 

Table 7 

Estimates of compensation due to mine workers and their widows under the 

occupational diseases in mines and work act (South Africa) 

Regional burden Number alive Compensation ($ 

millions) 

Miners (annual, reducing) 

Ex-miners (to 2012) 

Widows 

Seek and support 

Total historic cost 

5,830 

7,076 

2,510 

9,586 

9,586 

52.58 

63.81 

32.95 

0.73 

97.94 

 

The Declaration has been greeted positively. Quoted in The Lancet in October 2012, Joel Spicer, 

Stop TB senior strategist, said, “[The] ‘extremely high level of political will’ expressed by heads 

of state in the Declaration may serve to amplify the call for change and for renewed leadership” 

(5), a response that reflects the feelings of others, especially in the area of compensation for 

occupational diseases (6). The Declaration commits governments to ensuring that employers take 

full responsibility for management of occupational diseases, including during retirement. 

According to Rantso Mantsi of the Lesotho Ex-Miners Association, “The Declaration comes at a 

time when ex-miners, desperate to get their compensation for contracting occupational diseases, 

fall victim to lawyers that rip them off. They charge heavy fees and when the claims go through 

most of the money goes to pay for the legal fees. That will come to an end now that governments 
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are taking the responsibility to assist their men who have served in the South African mines” (6). 

The general positivity no doubt reflects the fact that the Declaration was developed with input 

from civil society organizations, including labour representatives. 

National Action Plan for the Health Care of Cross-Border Mozambican Mine Workers 

In 2007, the Mozambican Ministry of Labour led a mission to South Africa to discuss with the 

Chamber of Mines the need for projects and funding for the provision of services for active, 

retired, and returning miners with respect to TB, HIV, and other occupational illnesses. In 2008, 

the first Regional Conference of the Association of Miners of Southern Africa was held in 

Maputo, with the participation of the Ministry of Labour, Ministry of Health, and the National 

AIDS Council. After the conference, the Ministry of Health proposed that the Technical Working 

Group continue to finalize an action plan that focused on improving health services and referrals 

in South Africa and Mozambique. 

In 2012, as part of the broader regional process, the Ministry of Health hosted a one-day National 

Consultation on TB in the Mines of South Africa. Representatives from the Ministry of Labour, 

the National AIDS Council, SADC, international organizations, nongovernment organizations, 

employers, and employees were present. The final recommendations of the Consultation led to the 

development of much of the national action plan and, since it was undertaken in preparation for 

SADC meetings to discuss the regional Declaration, they also helped to define the position of 

Mozambique with regard to SADC activities. 

The national plan of action has been finalized at the technical level and is currently awaiting 

presentation to ministers. It covers several actions similar to the regional Declaration and is 

broken down according to which ministry/ department is responsible for what, presented in three 

main areas: 

1. Legislative Rights Actions: Miners, their civil society representatives, and government offi-

cials often do not understand their rights, roles, and responsibilities with regard to health sys-

tems, services, and compensation in the context of cross-border labour migration. The poli-

cy-level interventions in the action plan aim toward: (i) cross-border coordination with the 

Ministry of Health through representatives of the Ministry of Labour based in South Africa; 

(ii) education and awareness programs for miners in South Africa and Mozambique; and (iii) 

dissemination of signed codes of conduct and regulations implemented at the regional level. 

2. Health Services: Health services for cross-border miners and monitoring and treatment ser-

vices to prevent the spread of communicable diseases to the public continue to be the main 

responsibility of the Ministry of Health. These actions will benefit even more from potential 

financial support from the Chamber of Mines of South Africa and will include: (i) designing 
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interventions as pilot projects and budget requests to the Chamber of Mines and (ii) improv-

ing the surveillance of communicable occupational illnesses of miners, particularly of Multi-

Drug-Resistant TB and Extreme Drug-Resistant TB, as well as ensuring access to care and 

treatment. 

3. Social Interventions and Prevention: The social and financial services and the disease pre-

vention activities include a variety of stakeholders from government, civil society, nongov-

ernment actors, and researchers. The National AIDS Council, in its role as coordinator of 

these organizations, particularly for behaviour change and social interventions, will coordi-

nate activities to increase awareness of risk to miners and their families and to increase the 

capacity for behaviour change and adoption of healthy, positive choices. 

4.6. Conclusions and recommendations 

The recent steps forward in regional and national policy to address what has been described as a 

“one-hundred-year-old policy stalemate” (1) are significant. The Declaration marks a continuation 

of the strong commitment of SADC and its member states—including the government of 

Mozambique—to address the HIV emergency in the region. It also is a huge step forward in 

formulating a response to curb the TB epidemic in a historically marginalized group. 

States must now ensure these commitments are operationalized. Civil society must hold 

governments and the private sector accountable for commitments. As we have demonstrated, in 

addition to the direct health vulnerabilities of being a cross-border mine worker, the particular 

migration dynamics of the sector mean that specific social, cultural, and economic determinants of 

health must also be addressed. Additionally, interventions must be done in communities of origin 

(in Mozambique), during transit (along migration corridors), and at destination sites (in South 

Africa) if they are to be effective at curbing the HIV and TB epidemics in Mozambique and South 

Africa. 

In addition to endorsing and implementing the Code of Conduct of the Declaration, we 

recommend that the following actions—in line with the WHA 61:17— be prioritized: 

1. Strengthen regional and national coordination mechanisms to: (i) promote bilateral and multi-

lateral cooperation on migrants’ health among countries involved in the entire migratory process 

and (ii) gather, document, and share information and best practices for meeting migrants’ health 

needs in countries of origin or return, transit, and destination. 

2. Conduct migration sensitivity programs and training in migrants’ rights with health workers in 

mine worker-sending and mine worker-receiving communities, referring to the 2008 World 
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Health Assembly resolution on migrant health and to national (Mozambique and South Africa) 

policy and legislation (14). 

3. Provide migrant mine workers with more information about their right to health in South Africa. 

Information should be provided in appropriate language and format—including written and 

spoken Portuguese and Changana—and delivered through localized media, rather than simply 

distributed in written form or explained didactically. 

4. Build the capacity of mine workers’ associations/representatives to advocate for their constitu-

ents and to monitor implementation of the SADC Declaration. Capacity-building should be 

technical, in health and human rights, as well as institutional/organizational, particularly in fi-

nancial management and in monitoring and evaluation. 

5. Mozambique and other labour-sending countries should finalize and endorse their national-level 

plans to operationalize the commitments in the SADC Declaration, including developing plans 

to cover mine-related costs to health and social services. In particular, per the Declaration, suf-

ficient funding from governments and mining companies for programmatic interventions for 

TB, HIV, silicosis, and other occupational respiratory disease and for compensation obligations 

must be secured. 

6. All stakeholders need to do more to address specific migration-related determinants of health: 

multiple partnerships, living and working conditions, and migrants’ wives’/families’ vulnera-

bilities. The first of these would be decreased if the second two were successfully addressed. 

More family-friendly facilities and healthy recreational activities at mine sites is one possible 

solution, along with provision of contracts that could let mine workers see their families more 

frequently. This could involve advocating for longer-term visas for mine workers’ wives so they 

can visit more regularly or facilitating more frequent travel home.
9 

A comprehensive cross-

border social change communications program relating to multiple partnerships should be im-

plemented—with the same “branding” in mine worker-sending communities, along transit 

routes, and in mine worker-receiving communities. 

7. Policymakers should move away from policies and programs that conceptualize mine workers 

as “most at-risk populations” and move toward inclusive policies that acknowledge migration 

as a structural factor that increases risk of not only individual migrants, but also migration-

affected communities. Holistic programs such as empowerment of mine worker sending com-

munities and the families left behind, including access to livelihoods for wives and widows of 

                                                 
9
 But, see Gebrekristos, H., et al. Estimating the impact of establishing family housing on the annual risk of HIV infection in the South 

African mining communities. Sex. Transm. Dis. 32(6):333340, 2005. 
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cross-border mine workers, is as important as implementing programs to address the health of 

individual migrant workers themselves. 
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APPENDIX 1: the costing study methods 

This study, funded by Programme Acceleration Funds from UNAIDS and conducted for IOM by 

Rod Bennett of HEXOR Ltd, built on previous research on the regional impact of TB, HIV, and 

other health vulnerabilities due to migrant mining in South Africa as background for the March 

2012 SADC Declaration and Code of Conduct on TB in the Mining Sector (Costing of Potential 

Policy Choices to Eliminate TB from the Mines in SADC Region. Unpublished report sponsored 

by World Bank. February 2012. 

The follow-up study in Mozambique focused on the burden of TB, HIV, and silicosis among 

Mozambican migrants who work or have worked in South African mines, or nearly two-thirds of 

Mozambique’s cross-border migrant workers (most of the rest work in agriculture in South 

Africa). It estimates costs of: (i) treatment at population level, (ii) treatment of the historic and 

ongoing cohort of miners, and (iii) cost impact of further consequential infections within origin 

communities, including care for orphaned children. The study was done in two stages: data 

gathering and computer-modeling. 

Building up a statistical dataset started with published data, including checking validity as far as 

possible. Published information was inadequate for the purposes of this study. We accessed 

unpublished data via semi-structured interviews with key individuals and groups in both 

Mozambique and South Africa; these interviews yielded not only core data but also evidence on 

interviewees’ perceptions. We cross-checked with data on migrant mine workers within South 

Africa and Lesotho and, where necessary, extrapolated from South African/Lesotho data to fill 

gaps. The source of occupational diseases in these two countries is the same as in Mozambique 

(South African mines and mining communities). All three countries provide significant numbers 

of miners to the gold mines, the source of silicosis. The social determinants of disease are similar 

in Lesotho and Mozambique as mine workers come from poor, rural communities in both 

countries. Mozambique’s population is 11 times that of Lesotho, but most Mozambican mine 

workers come from 20 districts in the southern provinces that are home to about one-quarter of 

Mozambique’s population. 

Data from TEBA in Johannesburg on current numbers of Mozambican mine workers were 

confirmed in TEBA’s Maputo office and Xai-Xai provincial office. Numbers and locations of 

surviving ex-miners were extrapolated from a survey by TEBA in Xai-Xai of a single labour-

sending village anecdotally considered to be representative of many mine worker-sending 

communities: this provided figures for current miners, ex-miners, and non-mining migrant 

workers for one town and indicated proportions for the entire mine-working community. The 

National Institute for Occupational Health in Johannesburg has provided much of the background 
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research, particularly information on morbidity and mortality in relation to the impact and 

multiplicative effect of co-infection with silicosis, TB, and HIV. Other sources of information and 

interviewees included: AMIMO (data still too limited for statistical robustness, but providing 

useful information on surviving ex-miners and non-TEBA migrant mine workers); Ministry of 

Health and Ministry of Labour (national data and policy perspective); African Centre for 

Migration and Society in Johannesburg (broader context of migrant labour and other possible 

sources); Provincial Health Directors of Gaza and Maputo, the two provinces that, along with 

Inhambane, carry the highest burden of disease; district health service officials in two districts 

from each of those provinces (Bilene, Chokwe, Marrucene, and Manhiça); and IOM in Pretoria 

and Maputo (data and wide-ranging/informal discussions). Where demographic or disease-related 

data were not available, these were sourced from WHO and UNAIDS Global Reports, provided 

that we were satisfied these data were credible. For example, costing data for treatment of 

inpatients, outpatients, and those in primary care were taken from the WHO-CHOICE database 

(2008). 

However, we concluded that the WHO’s Mozambique figure on this particular item ($5 per 

inpatient day) needs upward revision and we adopted a different figure, set at 39 percent of the 

WHO-CHOICE $101 figure for South Africa (based on the relative cost of staff in the two health 

systems and taking into consideration relative activity levels [health visits per capita], numbers of 

staff per 1,000 population, nurse/doctor ratios, and salary levels for the two countries). 

In the second stage of the study, a Microsoft Excel-based model was constructed with the 

following analytical frameworks: 

1. National HIV and TB broken down by region and province 

2. Numerical burden of miners/population with HIV and TB in each district 

(where known) 

3. Life expectancy based on research data for Basotho gold miners (10, 11) 

4. Survival model using the historic profile of miners over time to determine likely numbers of ex-

miners and widows still alive 

5. An HIV/TB/silicosis model to determine the contextual extra risk (the sum of the additional 

exposures created by working environment, after-work activities, and residential environment) 

incurred by miners, ex-miners, their partners, and their children to determine likely levels of 

HIV and TB for given levels of co-infection 

6. Relative staffing costs to provide a basis for unit costs of service delivery(instead of WHO-

CHOICE figures) (per bed-day and outpatient visit) 
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7. Treatment costs for miners and dependents for each of TB, HIV, and silicosis and additional 

treatment costs in the region attributable to increased burden of TB and HIV from mining, 

based on the number of cases derived from the modeling compared to the total cost of treatment 

of all TB, HIV, and silicosis in the region 

8. Costs of annual and historic compensation due to miners of mining families 

The analysis includes discussion of assumptions and sensitivity testing. Most of the sensitivity 

tests we conducted have little impact on our conclusions on the overall cost burden of $840 

million per year. However, there are roughly three times as many doctors and twice as many 

hospital beds per person in the southern region as in the central and northern regions of 

Mozambique, and we believe that higher health care staffing and capital costs in the southern 

region have been incurred because of the concentration of HIV, TB, and silicosis linked to mine 

work in that region: total costs, rather than merely marginal costs, is the most appropriate 

measure. An estimate of the burden based only on the marginal costs of each new mine worker 

patient (e.g., for drugs) would produce a figure more than 80 percent lower than our $840 million 

estimate. The model is also very sensitive to changes in figures for the cost of care and drugs, 

which need further research if they are to be robust. If the WHO $5 per day figure were to be used 

for treatment costs, the $840 million cost burden would again fall by more than 80 percent. On the 

other hand, if the estimate were to be based on purchasing power parity-adjusted South African 

costs, the cost burden would be nearly 70 percent higher. More research is needed, but in our 

view, any adjustment of our costings on these grounds is likely to be upward. 

APPENDIX 2: the mine workers assessment 

Funded by Programme Acceleration Funds from UNAIDS, this study investigated the attitudes, 

perceptions, and reported needs/behaviours of active and retired cross-border migrant miners and 

their partners. It built on previous research (e.g., Davies et al., 2011; IOM, 2010a and 2010b). The 

study was preceded by focus group discussions with non-active (retired) mine workers. 

Late in December 2011, 35 interviews were conducted in the secondary school in Xai-Xai, the 

capital of Gaza Province, in parallel with an AMIMO strategic planning meeting. However, few 

active mine workers participated. So, early in January 2012, a further 30 interviews were 

conducted at the border crossing in Maputo Province, Ressano Garcia, with mine workers 

returning to South Africa and renewing their contracts with TEBA. Interviews included a mini-

survey (a data collection tool developed by the Partnership in Health and Mobility in East and 

Southern Africa for use across the whole SADC region), open-ended questions, and an 

opportunity for open-ended suggestions and informal “stories.” Interviews were carried out in a 

private room in Portuguese or Changana, whichever the interviewee was more comfortable with. 
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The 30 returning miners interviewed in Ressano Garcia were randomly selected from those who 

expressed interest in participating. To conduct the interviews, six interviewers were trained for 

one day; IOM employees or consultants were present at all the interviews. Further informal 

interviews were carried out by a doctoral student. 
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5.1. Abstract 

This article examines the association between risky sexual behaviour and HIV risk perception 

among miners. A cross-sectional survey (n 293) was conducted with miners who worked in South 

African mines and lived in the Chokwe district of Gaza Province in southern Mozambique. The 

study used ordinary logistic and cumulative logistic models to understand what drives miners to 

HIV susceptibility. The study revealed that most miners were at risk of HIV infection as a result of 

risky sexual behaviour. However, there was a strong negative association between risky sexual 

behaviour and HIV risk perception. Seventy percent of the miners practicing risky sexual 

behaviour reported low HIV risk perception. This demonstrates that miners tend to underestimate 

their HIV risk, which makes them more susceptible to contracting HIV. Risk perception among 

miners is related to a range of factors, both individual and environmental. Informed risk 

awareness is essential for these men to adopt preventive measures against HIV/AIDS. Therefore, 

it is important to consider cultural beliefs, as they influence the understanding of HIV risk 

perception. 
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5.2. Background  

In Mozambique, HIV is spreading fastest in the southern region, where the number of migrant 

workers is highest. For instance, Gaza Province has the country’s highest prevalence of HIV, with 

more than twice the national average of 12%.
1 

In 2008, the estimated demographic impact of 

AIDS upon Mozambique was approximately 440 new infections per day. At that time, an 

estimated 1.6 million people lived with the HIV virus and more than one quarter of new HIV 

infections in Mozambique were attributed to the Most-At-Risk-Population.
2
 

Although information is scarce concerning Most-At-Risk-Populations, study results concerning 

miners’ health, conducted in the south of Mozambique, have confirmed high HIV prevalence 

among them.
3 

One study revealed that 22% of the miners who participated were HIV-positive and 

79% of these did not know their health status. Generally, the level of risky sexual behaviour was 

very high among miners. In addition, the study revealed that multiple sexual partnerships was the 

norm. Sexually transmitted infections (STIs) are extremely high among Mozambican miners and 

use of condoms is very low. 

According to the National Strategic Plan to combat HIV/AIDS (PEN III), miners are one of the 

groups most susceptible to HIV/AIDS due to their risky sexual behaviour.
2 

Risky sexual behaviour 

is considered the main driver of the HIV/AIDS epidemic.
4
 

The literature shows migrant labourers are more likely to engage in risky sexual behaviour than 

non-migrants (see, e.g., Saggurti and colleagues).
5 

It also reveals that risky sexual behaviour 

among miners can be attributed to their infrequent returns home – a condition imposed by the 

migratory system. Therefore, being separated from their partners over extended periods, migrant 

miners often turn to casual affairs and/or intercourse with sex workers. 

Undoubtedly, such activity makes them more susceptible to HIV/AIDS.
6–9 

Campbell
10 

also asserts 

the social construction of masculinity, gender norms, and cultural beliefs in African societies as a 

factor driving miners to risky sexual behaviour, which also makes them susceptible to HIV 

infection. 

In Mozambique, the main strategy to combat HIV/AIDS is AIDS risk reduction, centred in the 

following individual behavioural approaches: reduction of multiple sexual partners, increased and 

consistent use of condoms, and treatment of STIs. This assumption has been applied based upon 

the recognition that an individual’s perception of being at risk is the first step toward changing 

sexual behaviour. 

However, the link between risky sexual behaviour and risk perception is more complex and poorly 

understood, and it can work both ways. Individuals may perceive their risk of acquiring 

HIV/AIDS to be high or low depending on their previous sexual behaviour or that of their 
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partners. In this case, risky sexual behaviour is the influencing factor governing the perception of 

risk. On the other hand, a person’s perception of risk may be passive and not necessarily based on 

his or her previous sexual behaviour.
11

 

Literature shows that high-risk perception might lead to a modification of sexual behaviour – e.g., 

“refusal to have sexual intercourse with a partner.”
11(p388) 

Other authors, such as Collision and 

colleagues,
6 

have revealed that in general, people who have practiced high-risk sexual behaviour 

have low to no personal HIV risk perception. Interestingly, low HIV risk perception is only 

slightly more often reported by migrants than by non-migrants. Research to better understand 

factors influencing both risky sexual behaviour and cognitive factors, such as HIV risk perception, 

among miners remains limited. 

Furthermore, despite the logic of the assumptions of such behavioural models, it is important to 

understand additional factors (i.e., individual and environmental) influencing rational decision 

making about risky sexual behaviour. Tenkorang and colleagues
12 

emphasize that models of health 

behaviour have limited relevance when they focus only on cognitive and interpersonal influences. 

In the context of “real life,” individual cognitive factors – awareness, perception, reasoning, and 

judgment – are shaped by culture, tradition, and socioeconomic environment. 

This article seeks to understand the latency of HIV susceptibility among miners. Specifically, this 

work will examine the association between risky sexual behaviour and risk perception of HIV 

infection. Second, these factors will be related to socio-demographic, psychosocial, and job-

related factors to help explain miners’ susceptibility to HIV/AIDS. 

5.3. Methods 

Description and Data 

A cross-sectional study was performed in Chokwe, a district of the Gaza Province in the south of 

Mozambique. It focused on risky sexual behaviour and HIV risk perception of Mozambican 

miners. Other factors considered were working and living conditions, knowledge of HIV/AIDS, 

knowing someone who lives with or died because of HIV/AIDS, and the cultural environment. 

Chokwe was chosen as a study area because of its numerous migratory workers and its high levels 

of HIV/AIDS. The 2012 Chokwe district-level report shows that Chokwe itself has a 42% 

infection rate.
13 

However, in some administrative posts, such as Macarretane, the level jumps to 

53%. Fieldwork took place during a 3-week period between December 2012 and January 2013. It 

was conducted at that time because many miners had returned to Mozambique to be with their 

families over the Christmas holiday. 

The survey included demographic variables, scales, and indices measuring work and living 
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conditions at the mines. Topics included income, gender violence, alcohol consumption, risk-

related leisure-time activities, and culturally specific indicators related to risky sexual behaviour. 

Participants were also queried on sexual outcome measures such as their knowledge of HIV. Data 

were also collected regarding participants’ age at the time of first sexual contact, types and 

number of sexual partners they have had, HIV testing, and male circumcision. Participants were 

also asked to list all sexual contacts in the previous 12 months. 

Sample Size 

The sample was calculated assuming 5% of the miners would have the desired characteristics. 

Data gathered included the number of Mozambican workers in service in South African mines, 

contracted by the Employment Bureau for Africa (TEBA) and segregated by origin. In 2012, the 

number of miners contracted by TEBA in the Chokwe (Limpopo) region was 1,719. From this 

figure, we estimated the need for a sample of 315. 

To compensate for questionnaires lost due to errors and other eligibility deviations, 

thesamplesizewasaugmentedby15%,yieldingatotalof362minerstobeinterviewed. 

From the initial sample of 362, only 293 miners were located because in many households, the 

miners were not at home. Some miners had not returned to Mozambique, whereas others were at 

the TEBA office in Xai-Xai looking to be paid the balance of their wages. Some were home but 

drunk and in no condition to participate in the study. 

Of those 293 miners, about 4% of respondents declared they were HIV
+ 

and were therefore 

disqualified, because technically, they were no longer susceptible to contracting HIV. After 

removal of HIV+ miners and cases with missing values, 233 miners with complete values for 

risky sexual behaviour and perceived risk of HIV were included in our analysis. 

Sample Selection 

It was not possible to select the sample randomly, with the ideal statistical profile (e.g., a list of 

miners’ households), but rather with a convenience sample. Therefore, a calculation of the 

proportion of men in each area was used to determine how many miners should participate in the 

study by area. The main strategy for selecting candidates was to determine the number of miners 

by area and then contact the communitarian leaders of each area to show where the miners lived. 

All available miners were selected to participate in the study. 

Data Analysis and Measures 

Conceptual Framework. The conceptual framework proposes to investigate two outcome 

variables: risky sexual behaviour and perception of risk regarding HIV infection. 

Risky sexual behaviour can be viewed in the context of the number and types of sexual partners as 

well as sexual orientation.
11 

In this case, risky sexual behaviour is a binary variable derived from 
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information on whether the respondents had recently engaged in risky sexual behaviour. Risky 

sexual behaviour included: multiple sexual partners, little or no condom use during previous 

sexual encounters with permanent and/or casual sexual partners, and ever having had an STI, a co-

factor for HIV infection. 

This definition is in line with other studies on the same topic (e.g., National Institute of Health).
1 

The rationale behind “having/had any STI” is that not only is it a co-factor, but it also shows the 

history of individual sexual behaviour. For instance, if someone reported an STI, it means he had 

at some point not used a condom, which is considered risky sexual behaviour. 

Typically, the history of individual sexual behaviour is largely used in countries with a generalized 

HIV/AIDS epidemic, little condom use, and high levels of multiple and concurrent sexual 

partners. Mozambique is such a country. Therefore, if a respondent reported any of the above 

risky behaviours, the variable for risky sexual behaviour was coded as 1; otherwise, it was coded 

as 0. 

The second variable, the perceived risk of contracting HIV, was defined for this article as 

individuals’ subjective perceptions of their own likelihood of contracting the HIV virus.
14 

This 

variable showed a strong negative association with risky sexual behaviour. It was set up on a 6-

point scale variable in which miners were asked to grade their own risk of contracting HIV. The 

levels were as follows: not knowing the risk, no risk, low risk, moderate risk, high risk, or HIV-

positive. 

HIV status was included in the measurement of risk perception. We did not test our respondents, 

because we did not have permission from the Mozambican Health authorities and because our 

main goal was to measure HIV susceptibility among Mozambican miners (defined here as the 

association between risky sexual behaviour and risk perception). So the HIV test could be a 

complement to the present analysis, but it was not crucial to it. 

For this reason, as noted above, only 4% (around 12 respondents) reported that they were HIV
+ 

and were therefore disqualified, because technically they were no longer susceptible to contracting 

HIV. Perhaps we could argue that they are still at risk for new HIV infections (reinfections), but 

that was not the scope of the present study, and we did not have elements to make that kind of 

analysis. We could also use this sample to analyse their risky sexual behaviour, but the sample was 

too small for any kind of statistical tests. Apart from that, this group is not included in any of the 

abovementioned categories of “risk perception,” so we could not evaluate their risk perception 

regarding HIV. 

Furthermore, only 0.3% of respondents perceived their risk of contracting HIV as high, so this 

group was combined with the moderate risk group. We also combined the “no” and “low” risk 
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groups to create a 3-level category outcome variable called perceived risk of HIV infection: “do 

not know the risk,” “low risk,” and “moderate risk.” 

This study also shows the possible association between the 2 outcome variables and a range of 

factors or covariates: alcohol consumption, whether the miner is living with spouses in 

Mozambique or South Africa, knowledge of HIV/ STI, knowledge of people living with 

HIV/AIDS, and working conditions. The factor knowledge of HIV and STI is an index variable 

derived from a series of 30 questions on beliefs about the transmission and prevention of HIV and 

STIs. If a respondent correctly answered only nine questions, he is considered as having low 

knowledge of HIV and STI. A score of 10–19 is deemed moderate and more than 20 correct 

answers is considered as having high knowledge. 

Statistical Methods 

For this study, we used the Pearson Chi-square test as well as ordinary logistic and cumulative 

logistic regression models to understand miners’ susceptibility to HIV infection. Although the 

Pearson Chi-square test is used to test for independence between two categorical variables, the 

(multiple) logistic model is a common choice for the analysis of the dependence of a binary 

outcome on a set of explanatory variables. The advantage of this model is that it allows for direct 

estimation of the odds ratio and association measures relevant for retrospective or cross-sectional 

studies. 

In the baseline logistic model, a set of m"1 ordinary logistic models is defined comparing the odds 

of a specific category to a predefined reference category, m being the number of categories/levels 

in the outcome variable. Here, we used “moderate risk” as the reference category. 

Ordinary logistic models are the most commonly used techniques to analyse binary categorical 

outcomes. However, they are not appropriate for ordinal outcomes because they ignore the natural 

order of the categories or levels of the variable, resulting in a considerable loss of statistical 

power. 

Because one can view the study outcome (perception of risk of HIV infection) as a semi-ordered 

categorical variable because of the “do not know” category, a multinomial logistic model such as 

the baseline logistic regression with “moderate risk” as reference category was used, with the 

advantage of allowing for a simple odds ratio interpretation. Inference was based on 95% 

confidence intervals for odds ratio and P-values to test the significance of the effects. 

 

 



 

82 

 

5.4. Results 

Profile of Active Miners in Chokwe 

Of the 293 active Mozambican miners who were interviewed, 74% live in Chokwe and 25% in the 

administrative post of Macarretane. The mean age was 42 (8.8) years old. As to marital status, 

66% lived with a partner but were not legally married, 32% were married, and only 2% were 

single. In terms of the number of wives, 75% had one wife and 23% declared 2 or more wives. 

Eighty percent of the miners lived with their wives in Mozambique. Nine percent had a wife in 

both Mozambique and South Africa, and only 6% lived with their wives in South Africa. In terms 

of education, 11% did not go to school, 78% had completed primary and secondary school, and 

11% had pre university or other levels. 

The majority of miners, 59%, worked in the gold mines in South Africa and #38% worked in other 

kinds of mines, such as platinum and coal mines. Seventy-five percent of miners from the Chokwe 

district worked in the deep of the mines, whereas 25% worked on the surface. 

Some 36% of the miners earned less than E710 monthly, after discounts. The majority earned the 

equivalent of E710–1,292. Only 9% earned more than E1,292. 

In Mozambique, almost all miners had their own house. However, in South Africa, 53% lived in 

rented houses/rooms outside of mine property and 21% lived in single rooms in mine site 

compounds. The majority of miners, 44%, had private bedrooms; 32% shared their 

accommodation with 2 or more people; and 22% shared with only 1 person. 

Miners’ High-Risk Sexual Behaviour 

Miners in Chokwe presented a high level of risky sexual behaviour. They reported high levels of 

multiple sexual partnerships, low levels of condom use, and high levels of STIs. Roughly 33% of 

respondents said they had had 2–4 sexual partners in their life, 19% reported 5–9 sexual partners, 

and 15% reported 10 or more sexual partners. Twenty-eight percent reported they did not 

remember how many sexual partners they had had in their lives. 

Participants were asked how many sexual partners they had had in the last 12 months: 38% 

reported 2–4 sexual partners, 3% reported 5–9, and 12% reported 10 or more sexual partners in 

the year preceding the study. In addition, 44% reported having 2 or more sexual partners at the 

same time during the 12 months preceding the study (Table 1). 

Participantsalsowereaskediftheyhadengagedinsexoutsideoftheirmarriage in the previous 12 

months: 35% responded in the affirmative, and of those, 70% said they had had sex with their 

girlfriend or occasional sexual partner. Finally, 12% revealed they had had sex with sex workers in 

the previous 12 months. 

Thirty-seven percent of the miners reported having had at least one STI in their lives. Although 
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22% reported that they often used condoms, consistent condom use was reported by only 9%, and 

46% never used condoms  

(Table 1). 

It is important to highlight that miners do not use condoms consistently even with a non-regular 

sexual partner. Thirty-three percent said they use condoms, but not consistently. Condom use 

ranged from often, to sometimes, to seldom. Almost one out of 4 respondents (24%) reported they 

never used condoms with non-regular sexual partners. Reasons for not using condoms with a non-

regular sexual partner were varied. “I trust her” was cited by 41% of respondents, whereas 19% 

said use of a condom “reduces sexual pleasure” and 18% said, “I did not have a condom [at the 

time].” However, nearly all respondents reported they did not have any problems getting condoms 

in Mozambique or South Africa. 

Table 1. Socio-demographic Characteristics of Miners. 

 Count n (%) 

Location 

Chokwe´  218  (74.4) 

Macarretane   75   (25.6) 

Age, Average (42.02), S.D. (8.82),years 20–

29   26     (8.9) 

30–39  102   (34.8) 

40–50  113   (38.6) 

>50  51     (17.4) 

Missing 1       (0.3) 

Education  

Not in school  33    (11.3) 

Primary/secondary  228  (77.8) 

Pre-university/other  31     (10.6) 

Missing  1      (0.3) 

Marital status 

Single 6       (2.0) 

Married 93   (31.7) 

Living together  192  (65.5) 

Widow 2       (0.7) 

Salary level 

<5,500 R$  10    (35.5) 

5,500–10,000 R$  157  (53.6) 

>10,000 R$ 27     (9.2) 

Missing 5       (1.7) 
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Accommodation 

Shared room in the mine 32    (10.9) 

Unshared room in the mine 62    (21.2) 

House in the compound 27     (9.2) 

Other  171  (58.4) 

Missing 1       (0.3) 

Type of mine Gold 
 171  (58.4) 

Platinum  103   (35.2) 

Coal/silver/chromium 19     (6.5) 

Number of sexual partners (last 12 months)None 
11     (3.8) 

1  125   (42.7) 

 

Table 1. (continued) 

 Count   (%)  

2–4  109   (37.2) 

5–9  7     (2.4) 

>10 35   (11.9) 

Do not know 1       (0.3) 

Missing 5       (1.7) 

Multi and concurrent partners (last 12 months) 

No  150  (51.2) 

Yes  120  (41.0) 

Missing 27     (7.8) 

Frequency of condom use 

Always 21     (7.2) 

Many times 53    (18.0) 

Sometimes 45    (15.4) 

Rarely 11     (3.8) 

Never  112   (38.2) 

Missing 51    (17.4) 

STIs in lifetime 

No  170  (58.0) 

Yes  100   (34.1) 

Missing 23      (7.9) 

Risky Sexual Behaviour and Perceived Risk of HIV 

We start this section looking to the association between risky sexual behaviour and perceived risk 

of HIV infection. After removal of HIV
+ 

miners and cases with missing values, there were a total 

of 233 miners with complete values for risky sexual behaviour and perceived risk of HIV. 



 

85 

 

Of the 233 surveyed, about 80% revealed they had been involved in risky sexual behaviour. 

However, at the same time, the majority (70%) believed there was low risk of contracting HIV 

(Figure 1). Clearly, this shows it is more likely for a miner practicing high-risk behaviour to 

underestimate his risk of HIV (with respect to sexual behaviour). This makes him more 

susceptible to contracting HIV because there is no perceived reason to change sexual behaviour. 

 

Figure 1. Percentage of miners with/without risky sexual behaviour perceiving different levels of risk of contracting 

HIV. 

In fact, the odds of reporting risky sexual behaviour as opposed to none risky sexual behaviour 

were almost three times higher for miners who perceived their risk of contracting HIV as low, 

compared to those who perceived it as a moderate risk (Table 2). When asked why they believed 

their risk of HIV was low, 30% said they were faithful to their partner and 27% believed they and 

their partner were HIV-negative. Conversely, those who perceived a moderate risk based this on 

having undergone a blood transfusion (38%) or shared needles (14%). 

From these results, it is clear a strong association exists between risky sexual behaviour and 

perceived risk of contracting HIV. 

On one hand, there is a tendency for miners to underestimate their risk of contracting HIV when 

compared to their sexual behaviour. However, the data failed to find any other factor that could be 

related to this risky sexual behaviour. This might have been because low-risk perception is 

intrinsic to people/miners with risky sexual behaviour, or because people with low-risk perception 
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have a tendency to practice high-risk sexual behaviour. Therefore, questions on susceptibility of 

HIV infection should not be made based only upon the scale of risky sexual behaviour, but also on 

the perception of that risk. 

 

Table 2. Risky Sexual Behaviour and Perceived Risk of HIV. 

  Risky sexual behaviour  

No Yes Total 

Perceived risk of 

HIV* Do not know 6 24 30 

None 17 67 84 

Low 7 62 69 

Moderate 16 34 50 

Total 46 187 233 

*The Pearson x
2 

statistic for independence equals 8.767 with df = 3 and P-value= .032. 

Because of this result, to look more closely at this association, we analysed the sub-sample of 

miners with risky sexual behaviour as having a dependent variable of their risk perception of HIV 

infection. Table 3 shows the distribution of perceived risk for HIV infection among miners 

practicing risky sexual behaviour across a set of explanatory variables. 

We can clearly see some patterns in this table. For example, it seems probable that low perception 

of HIV infection risk decreases with increased/frequent alcohol consumption. It increases with 

knowledge of HIV/STIs or knowledge of people/relatives living with the disease. Furthermore, it 

is more likely for a miner working in the deep mines to not know his risk of HIV infection, rather 

than knowing that his chances are low or moderate. 

Results of the baseline logistic model, conditional upon the event of risky sexual behaviour, are 

shown in Table 4. There were differences in the estimates when comparing the do not know and 

low categories versus the moderate risk category. Compared to those who did not consume any 

alcohol, among those who drank alcohol excessively, the odds of not knowing HIV infection risk 

vs moderate risk were doubled. The odds of low vs moderate risk perception were 47% lower for 

the same comparison. 

Alcohol consumption was not a statistically significant effect for perceived risk of HIV infection. 

However, these results indicated that miners who reported risky sexual behaviour and high levels 

of alcohol consumption were more likely to perceive some risk of HIV infection. 

Furthermore, miners with spouses in Mozambique and South Africa were 98% more likely to not 
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know their level of risk. However, the odds of perceiving a low risk vs a moderate risk of HIV 

infection were 55% lower, compared to those with spouses in only 1 of these countries. The latter 

result shows that miners with spouses in both countries were more aware of their risk of HIV 

infection compared to those with spouses in only 1 of these countries. 

Table 3. Miners Reporting Risky Sexual Behaviour, Levels of HIV Risk Perception by Various 

Characteristics. 

 

Perceived risk of HIV infection (%) 

 

Low, n(%) Moderate, n(%) 

   Do not  

  

know, n (%) 

Total,    

n(%) 

Alcohol consumption 

None 53 (41) 11 (32) 9 (38) 73 (39) 

Low 12 (9) 3 (9) 6 (25) 21 (11) 

Moderate 44 (34) 16 (47) 4 (17) 64 (34) 

High 19 (15) 4 (12) 5 (21) 28 (15) 

Living with spouse 

Mozambique or South Africa 112 (88) 25 (76) 17 (71) 154 (83) 

Both countries 16 (13) 8(24) 7 (29) 31(17) 

Knowledge of HIV and 

STD Low 45 (35) 12 (35) 15 (63) 72 (39) 

Moderate/high 84 (65) 22 (65) 9 (38) 115 (61) 

None 39 (30) 15 (44) 6 (25) 60 (32) 

Know people 

living with 

HIV/AIDS 1–4 

people 25 (20) 10 (29) 10 (42) 45 (24) 

More than 5 people 64 (50) 9 (26) 8 (33) 81 (44) 

Work conditions 

Deep in the 

mine 101 (78) 18 (53) 20 (83) 139 (74) 

Surface of the mine 28 (22) 16 (47) 4 (17) 48 (26) 

Cognitive factors such as knowledge of HIV/STI and the number of people one personally 

knows who are living with AIDS have a significant effect on the perceived risk of HIV infection. 

In fact, the odds of low opposed to moderate risk were roughly 2 times higher for miners with 

moderate to high knowledge of HIV/STI, compared to those with low knowledge. Moreover, risk 

knowledge is about three times higher for miners who know more than 5 persons living with 

HIV/AIDS. These results imply that the more knowledge and contact with the disease the miner 

has had, the more likely he is to perceive his risk of HIV infection as low. 
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However, the odds of a no-risk perception were as much as 17–60 times higher for miners with 

10–20 years and 20 years or more of service, respectively, compared to those with <10 years. 

This trend is also observed for the odds of low risk perception for service time >10 years, 

although the odds were lower. 

Table 4. Odds Ratio for a Logistic Model for Miners Who Do Not Perceive Their HIV 

Risk. 

 

Effects Do not know Low P-

value 

Alcohol consumption   0.2954 

None 1.000 1.000  

Low 0.922 (0.13–6.43) 0.408 (0.08–2.01)  

Moderate 0.353 (0.07–1.72) 0.416 (0.15–1.17)  

High 1.830 (0.29–11.52) 0.527 (0.12–2.25)  

Living with spouse   0.0371 

Mozambique or South Africa 1.000 1.000  

Both countries 1.978 (0.52–7.54) 0.455 (0.16–1.31)  

Knowledge of HIV/STD   0.0223 

Low 1.000 1.000  

Moderate/high 0.388 (0.11–1.42) 1.824 (0.72–4.61)  

Know people living with 

HIV/AIDS 

  0.0259 

None 1.000 1.000  

1–4 people 2.307 (0.44–12.18) 0.618 (0.19–1.98)  

More than 5 people 2.151 (0.40–11.70) 2.660 (0.85–8.31)  

Work conditions   0.0351 

Surface of the mine 1.000 1.000  

Deep in the mine 3.596 (0.74–17.51) 3.643 (1.33–9.96)  

This is indicative that the longer people worked as miners, the higher the odds of perceiving that 

their risk of HIV infection was low. 

Regarding working conditions, miners labouring in underground mines were approximately 4 

times more likely to not know their HIV risk level. Miners who had some awareness most often 

perceived themselves as being at low risk of HIV infection – as opposed to moderate risk – than 

Odds ratio (95% CI) 
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those working on the surface. 

5.5. Discussion 

This work examined the association between risky sexual behaviour and perception of HIV 

infection. It found that 80% of miners were engaged in high-risk sexual behaviour and highly 

involved in sexual networks, in both Mozambique and South Africa. Predominantly, they do not 

use protective measures and the level of STIs among them is very high. This course of action is 

exactly what we have defined as “risky sexual behaviour.” 

However, measuring risky sexual behaviour has its limitations. We have defined risky sexual 

behaviour as having multiple and concurrent sexual partners. 

This also included: 1) the number of sexual partners the respondent had in the last 12 months; 2) 

having had more than one sexual partner at the same time in the last 12 months; 3) inconsistent or 

no use of condoms; and 4) contraction of STIs or exhibiting symptoms of STIs in the last 12 

months. 

Nevertheless, individuals reporting more than 1 sexual partner are not necessarily at risk of 

contracting HIV if they consistently use condoms. Conversely, someone who reports having only 

1 sexual partner may still be at risk of contracting HIV if he does not consistently use condoms 

and his partner is infected by HIV. 

Multivariate analysis was applied to understand factors driving miners to risky sexual behaviour. 

Interestingly, only HIV risk perception was found to have a strong association with risky sexual 

behaviour. Seventy percent of miners practicing high-risk sexual behaviour reported no or a low 

HIV risk perception and 22% reported a “do not know” status, which was classified as not having 

any HIV risk perception. One query of this study was: “Who do you think is at risk of contracting 

HIV?” The majority of miners, 33%, answered “people who are not faithful for their partners” and 

24% said “people who do not use condoms.” At the same time, miners do not consider themselves 

and their spouses as belonging to groups at a higher risk of contracting HIV. 

Notwithstanding, risk perception is not static, but varies with circumstances and over time. 

Individuals may perceive different levels of HIV risk in different stages of their life, or depending 

on the type of sexual partners.
11 

Also, the statistical model used in this study failed to incorporate 

the natural ordering within risk perception of HIV infection, hence reducing the power for the 

statistical tests. 

It is also important to stress that in this study, the definition of risk perception is based on a self-

evaluation of miners’ HIV risk, so many factors can influence the answers. Low risk perception 

may be due to the “knowledge” of the HIV status of their sexual partners, or miners might report 
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their risk perception as low because it is “politically correct” to tell people that they are “good 

boys” so they are not at risk. 

Similarly, Bandura
15 

demonstrates that most people in steady relationships see little need for 

protective measures because they believe in their partners’ monogamy and negative sero status. 

But he also states that youth often go through a series of relationships resulting in exposure to 

multiple partners, usually of unknown sero status. That seems to be the case with our sample. 

Although our study did not find the exact nature of the relation between risky sexual behaviour 

and risk perception, it shows that in the group of miners with high-risk sexual behaviour, the 

majority perceives their risk as low. It seems that miners dissociate themselves from the type of 

people who are at risk of contracting HIV. Among miners, there is a sense of not belonging to a 

high-risk group even though they actually are a high-risk group – and this is the main cause of 

their susceptibility to HIV. 

The same finding is supported by Anderson and colleagues,
16 

Ndola and colleagues,
17 

and Puri and 

Cleland.
18 

All highlight that usually, people who are engaged in high-risk sexual behaviour 

perceive themselves as being at low risk of contracting HIV. A personal dissociation from the type 

of people susceptible to HIV, as well as self-assessment based on previous behaviour not resulting 

in HIV/AIDS, are the main justifications for this inverse relationship between risky sexual 

behaviour and HIV risk perception.
12

 

Furthermore, in the case of a generalized HIV epidemic, risk perception is related to a sense of 

controllability, where less risk is perceived in situations that are under personal control.
19 

And in 

this case, in a village where >50% of the population is HIV-infected, it seems that there is little or 

no individual control to avoid HIV infection. 

Our study also indicates that the primary reason for miners to engage in high risk sexual 

behaviour and yet perceive themselves at low risk was “faithfulness.” For example, 41% of the 

miners who reported not using condoms and 30% who perceived their risk as low believed in the 

faithfulness of their sexual partners. Even married miners who reported having occasional casual 

sexual partners used this reason to not use a condom. 

It seems that excessive confidence is one of the main causes of low HIV risk perception among 

miners. Perhaps because of social norms in southern Mozambique, they assume their sexual 

partners are trustworthy. Faithfulness is expected in marriage or in cohabitation relationships, 

especially for women. Therefore, these migrant men feel confident there is no need to use a 

condom. They perceive themselves to be at no risk at all. 

However, a study conducted in Maputo and Gaza indicates that where large numbers of men 

migrate, women are susceptible to HIV because of their poor financial situation. In the absence of 
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their husbands, wives can and do exchange sex for money or other goods in order to survive.
18 

This, of course, makes them and their husbands susceptible to HIV infection. 

A similar finding was revealed by Puri and Cleland.
17 

Young migrants in Nepal engaging in high-

risk behaviour show a tendency to underestimate their risk of HIV/STIs. This is because they trust 

their sexual partners, having the mistaken belief that village girls cannot be infected. This, in turn, 

makes them believe they are safe/not at risk of contracting diseases. 

The same authors stressed that widespread misinformation is another reason why people have low 

risk perceptions even as they engage in high-risk sexual behaviour. Perhaps further studies are 

needed to better understand the concept of “faithfulness” among miners. This seems to be a 

crucial element in their belief system that allows them to engage in sexual intercourse without 

proper HIV protection. 

Gender norms and cultural beliefs offer an explanation for why Mozambican miners who engage 

with multiple sexual partners also have unwarranted belief in the reliability of their sexual 

partners, both at home and when they are away working. 

In southern Mozambique, having multiple sexual partners is socially accepted for men but 

condemned for women. Men who engage in multiple sexual partnerships are considered manly 

and this is generally associated with uncontrollable desire. Conversely, women who have many 

sexual partners get a bad reputation. It is important to highlight that in Mozambique, the cultural 

concept of masculinity places men in a dominant position and is perpetuated by both men and 

women. 

In this context, women are placed in a subordinate, passive position, and are expected to always 

please their sexual partners.
20 

However, an alternative explanation comes from a study by 

Bernardi,
21 

which indicates that men are in the position of power to impose sexual and behavioural 

changes. However, the high cost of admitting their current conduct is unsafe can/will produce 

denial of the risk itself, rather than institute behavioural change. 

Moreover, some cultural practices in southern Mozambique, such as polygamy and levirate 

marriage, in which a man’s widow is remarried to one of his male relatives, seems also to override 

concerns about HIV infections. Akwara and colleagues
11 

also show that the socio-cultural 

environment influences people’s perception through the internalization of specific sexual beliefs, 

norms, and practices. 

In addition, our analysis reveals that low HIV risk perception among miners with risky sexual 

behaviour is related to a range of factors at the sociodemographic, cognitive, and working 

conditions levels. For instance, results of this study imply that knowledge is one of many variables 

influencing HIV risk perception. The literature shows there is no clear link between knowledge 
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and risk perception (e.g., Akwara and colleagues).
11 

Our study indicates that the more knowledge 

of and contact with people living with AIDS the miner has, the more likely he is to perceive his 

risk of HIV infection as low. Consequently, this means that miners who have high HIV/STI 

knowledge or know someone who has AIDS are not necessarily aware of their own HIV risk. 

Bernardi
21 

substantiates that applying correct information about HIV/STIs does not necessarily 

eliminate the possibility of holding false beliefs. It simply means that correct and incorrect 

information consistently overlap. Individuals get and interpret new information in the light of their 

previous local-level and socially constructed conceptions, attitudes, and ideas. 

Our analysis also reveals that miners who work in deep underground mines are more likely to 

underestimate their risk of HIV than miners who work on the surface. Perhaps dangerous working 

conditions can be offered as a possible explanation. For instance, Campbell
10 

points out that 

working conditions in the deep mines are dangerous and highly stressful. Miners working 

underground report limited access to food and water during their day. They endure tremendous 

heat, poor air quality, noisy machinery, and the fear of fatal accidents. 

So why should miners worry about HIV infection if they face greater risks in their daily work 

activities? Campbell
10 

argues that this sense of helplessness is an important feature in which a 

miner’s sexual identity is negotiated. Self-efficacy – the degree to which individuals believe they 

control their life – is also an important determinant of health-related behaviour. 

5.6. Limitations of the Study 

This study has highlighted risk perception of miners engaging in high-risk sexual behaviour, as 

well as the association between socio-demographic, cognitive, and job-related variables and HIV. 

One challenge of the present study was the sampling process. According to the information 

gathered by TEBA in 2012, there were 34,727 migrant miners from the whole of Mozambique. 

This is the cumulative number of miners who worked in South Africa in 2012. 

However, there was no information about provincial or local levels. Therefore, we did not obtain 

information on how many of the 34,727 miners belong to Gaza Province or Chokwe district. A 

viable means to desegregate information on the number of miners by area was through the central 

office of TEBA in South Africa. However, South Africa is outside the jurisdiction of the study. 

Another way to gather such data would be to sift through the individual codes of the miners, 

which contain personal information such as place of origin. Unfortunately, this alternative would 

have been impractical because the only way to obtain these individual codes would have been 

through those 34,727 individual miners themselves, because only they have access to their 

personal codes. 
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Although TEBA in Mozambique does not have the cumulative information in a desegregate way, 

it does have information regarding the number of miners contracted in the current year (in this 

case, 2012) segregated by origin. For this reason, the calculation of the sample was based upon 

Mozambican workers contracted by TEBA in 2012, segregated by origin. The number of miners 

contracted by TEBA in the Chokwe (Limpopo) region was 1,719. From that figure, we estimated 

the need for a sample of 362 miners. 

Even though we managed to reach out to approximately 300 miners, the sample was not randomly 

selected, but rather was a convenience sample. Therefore, this may not constitute a representative 

sample of the population and may introduce a selection bias to our result, affecting the inferences 

from our data. Although it may not allow for generalizing our findings, it can provide a 

springboard for further research and allow links to be forged with existing findings in the area. 

This study also failed to differentiate cause or effect conclusions from the associations observed. 

This is because of the cross-sectional nature of the data. For instance, high HIV risk perception 

could lead individuals to either safe sex or fatalism and still not change high-risk sexual 

behaviour, even though these individuals perceive their risk level as high.
11

 

Moreover, the evaluation of risk perception was based on the miners’ self-evaluations, a subjective 

assessment of the probability of a specified type of accident happening and how concerned people 

are with the consequences.
19 

Hence, the context in which the survey was held (Chokwe is a small, 

rural village, where the majority of people know each other, and recruitment of the sample was 

done in collaboration with TEBA, the institution responsible for recruiting Mozambican miners 

for South Africa, and with local authorities) could cause some bias of miners’ answers (e.g., fear 

of disclosing their serostatus and/or risky sexual behaviour could drive miners to state that they 

are at low risk for HIV, even when they perceive themselves at high risk because of risky sexual 

behaviour). 

Despite these limitations, this analysis is important because it examines the association between 

risky sexual behaviour and risk perception. It also examines factors that influence risk perception 

among miners and will have significant implications on HIV prevention programs in 

Mozambique. 

5.7. Conclusion and Recommendations 

Miners, as a group, are susceptible to HIV/AIDS because of their risky sexual behaviour coupled 

with their low risk perception. Results of this study point to the importance of considering 

individual characteristics and environmental factors. These are influential factors in the 

understanding of miners’ HIV risk perception, their willingness/ability to address effective 
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strategies, and the design of more integrated interventions to combat HIV/AIDS among this 

group. 

Campaigns for behavioural changes are needed, and strategies to enable informed risk awareness 

are essential to help miners make positive decisions about adopting preventive measures against 

HIV/AIDS. Therefore, more effective preventive HIV programs should take into consideration the 

range of local knowledge and beliefs relevant for the target demographic. For instance, concepts 

such as the faithfulness of sexual partners seem to drive miners to sexual behaviours putting them 

at risk of contracting HIV. Therefore, further studies must be considered in order to understand 

cultural beliefs driving miners to HIV susceptibility. 
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6.1. Abstract 

Background: Information dealing with social and behavioural risk factors as well as their 

mechanisms among Mozambican migrants working in South African mines remains 

undocumented. This study aims to understand the various factors influencing HIV-related risk 

behaviours and the resulting HIV positive status of Mozambican miners working in South African 

mines. This analysis was undertaken in order to inform a broader and more effective HIV 

preventive framework in Mozambique. 

Method: This study relied upon data sourced from the first Integrated Biological and Behavioural 

Survey among Mozambican miners working in South African mines. It employs quantitative 

techniques using standard statistical tools to substantiate the laid-down objectives. The major 

technique used in this paper is multivariable statistical methods used in the formulation and 

application of a Proximate Determinants Framework. 

Results: the multiple logistic regression analysis revealed that the odds of HIV positive for miners 

having 2 or more sexual partners is 0.29 times lower than the odds for miners reporting 1 sexual 

partner in the last 12 months, after controlling for other factors in the model. The odds of being 

HIV positive when the miner reports use of alcohol or drugs (sometimes/always) is 0.32 times 

lower than the odds for those reporting never use of alcohol or drugs. And finally, the odds of HIV 

positive status for those using condoms were 2.16 times that of miners who never used condoms, 

controlling for biological and other proximate determinants. 

Conclusion: In Mozambique, behavioural theory emphasising personal behavioural changes is the 

main strategy to combat HIV among miners. Our findings suggest there is a need to change the 

thinking process about how to influence safer sexual behaviour. This is viewed as the result of a 

person’s individual decision, because of the complexity of socio and contextual factors that may 

also influence sexual behaviours. This only stresses the need for HIV prevention strategies to 

transcend, exclusively on individual factors and to consider broader social and contextual 
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phenomena influencing HIV risk in Mozambican miners. 

Key words: HIV infection, risky sexual behaviour, Mozambican miners,  
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6.2. Background 

Mozambique is one of 10 countries most infected by HIV/AIDS in the world. The HIV prevalence 

there is 12%. However, in the south of the country, where the level of migrant work is very high, 

HIV is spreading fastest. With a prevalence of 18%, the south has the highest rate of HIV in the 

country. Within the south, Gaza province has the highest prevalence at 25%. This is more than 

twice the national prevalence rate. Shockingly, this is almost 5 times higher than that of the north 

of Mozambique where the prevalence rate is just 4%) (1).  

The majority of Mozambicans from the south of the country – documented and undocumented – 

work on commercial farms, mines, and construction sites in South Africa (2). Therefore, in the 

country, the epidemiology of HIV/AIDS seems closely linked to migration. The largely seasonal 

or temporary character of migration to South Africa, with migrants returning home to their 

families on a regular basis, has facilitated the rapid spread of the virus (3).  

However, this argument has become less relevant at the current stage of the AIDS epidemic. Both 

South Africa and Mozambique are considered to have a generalised HIV epidemic. Both countries 

have extremely high HIV prevalence levels in their general populations. For instance, in South 

Africa, the HIV national prevalence is 18% (4) which is the same as the south of Mozambique, 

from where the majority of migrants coming from. In this context, migrants are no longer agents 

helping to spread HIV. Instead, they have become individuals at high risk. Several studies have 

shown migrants are more vulnerable to HIV infection than their non-migrant counterparts (5). 

The Mozambican national response to HIV/AIDS, National Strategy to Fight against HIV/AIDS 

(PEN) was drawn on the basis of behavioural approach. One of the more important strategies is a 

focus on vulnerable populations and ‘bridge populations’ in an attempt to reduce new HIV 

infections in the country.  

For instance, the PEN III attributes a percentage of the new infections to vulnerable groups and 

‘bridge populations’, in which migrant populations and their wives are included (6). Prevention 

efforts, aimed at migrant populations in both Mozambique and South Africa, have been dominated 

by interventions aimed almost exclusively at individual level. Such interventions are based on 

theories of individual psychology, linking HIV transmission to primarily behavioural and 

cognitive factors such as knowledge, attitudes, beliefs, skills, etc. (7). 

Although this approach has been helpful in establishing baseline risk data for various groups as 

well as in identifying some reasonably predictive risk factors, it has also revealed just how limited 

available knowledge is in regard to the cultural, social-relational, and sexual nature of HIV risks. 

As well, it has exposed diminishing returns with respect to infection rates and levels of safer sex 

as well as demonstrating the limitations in conducting cross-cultural research (7).  
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In Mozambique, the first Integrated Biological and Behavioural Survey (IBBS) among 

Mozambican miners working in South African mines revealed that miners from the south of 

Mozambique had an estimated HIV prevalence of 22% (8). Although the IBBS brings new 

information regarding biological and behavioural factors affecting miners’ HIV risks, information 

about how social and contextual determinants affect HIV risk by shaping patterns of miners’ 

susceptibility and vulnerability remains undocumented.  

Therefore, this study aims at understanding the various factors influencing HIV-related risk 

behaviours and the resulting HIV positive status of Mozambican miners working in South African 

mines, to inform a broader and more effective HIV preventive framework. Proximate-

Determinants Framework is used to investigate social, contextual and individual factors which 

influence risky sexual behaviour and their resulting HIV status among Mozambican miners.  

Application of the Proximate-Determinants Framework serves the purpose of separating 

behavioural factors from biological determinants and outcomes, as well as from socioeconomic 

and cultural determinants (9). It posits two questions: What are the factors influencing risky 

sexual behaviour among Mozambican miners? How does migration affect these overall risks? 

6.3. Methods  

The study uses data from the first IBBS among Mozambican miners. It employs quantitative 

techniques using standard statistical tools to substantiate the laid-down objectives. The major 

technique employed in this paper is a multivariable statistical method used in the formulation and 

application of a Proximate-Determinants Framework. 

This study investigates associations between the determinants using a multiple logistic regression. 

P-values at <0.05 were considered statistically significant. Multiple logistic regression was 

applied to allow for adjustments in the association – using an odds ratio – between the underlying 

and proximate determinants, as well as making use of the latter determinants as dependent 

variables. Logistic regressions were also applied to investigate the determinants of HIV status in 

building a 3 step model.  

In the first step, (Model A), only biological effects – co-factors of HIV infection – were presented. 

These were then extended to include the proximate determinant in Model B and underlying 

determinants in Model C. Odds ratio and 95% confidence intervals for the three models were 

provided for inference. All analyses utilised the sample weights as provided by the survey design, 

and excluded missing values on the outcomes and independent variables with the assumption that 

absent values were completely at random. Of the 430 miners in the sample, approximately 26% 

were missing in the main outcome of HIV status, while 30.9% were missing either in the main 
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outcome or the determinants variables. 

6.3.1. Data sources and recruitment strategies 

Cross-sectional behavioural data reported in this analysis are from miners recruited for interviews 

and HIV testing through Time-Location Sampling (TLS) as part of an IBBS conducted by the 

Health National Institute (INS), in Mozambique in 2012. First, the formative assessment, which 

precedes survey implementation, was used to identify locations associated with the population of 

interest. Then, potential days for sampling as well as potential time periods within those days, 

were identified. Investigators chose a random sample of day and time periods during which to 

recruit participants (10). 

Formative assessment revealed most Mozambican miners are affiliated with The Employment 

Bureau of Africa Ltd (TEBA Lda). This organisation was established in 1902, to provide labour 

recruitment services to the Southern African mining Sector. Mozambican miners must visit the 

TEBA Ltd. facilities in Ressano Garcia, a border town between Mozambique and South Africa, to 

sign/renew their contracts annually. At the same time, they must also receive a stamp at the local 

Mozambican Ministry of Labour (MITRAB), located near TEBA Ltd.  

Information provided by TEBA Ltd. revealed all contracts are of 12 months duration and are 

signed on a rolling basis throughout the calendar year. Approximately 150 miners have their 

contracts signed and stamped daily. Based upon this information, the decision was made to recruit 

participants using TLS at MITRAB facilities in Ressano Garcia (i.e., a single venue) just after 

having their contracts stamped. Miners recruited at TEBA Ltd. represented numerous mining 

industries, including gold, diamonds, coal, etc.  

Sampling events consisted of 3 hour blocks during the days and hours when the TEBA Ltd. and 

MITRAB offices in Ressano Garcia were open. This occurred between February and May, 2012. 

Fifty sampling events were randomly selected from Monday to Friday (7:30 am to 5:30 pm) to 

attain the target survey sample size of 400 miners. During sampling events, all potential 

participants were enumerated. As interviewers became available, potential participants were 

intercepted consecutively and invited to participate in the survey, until the sampling event ended.  

Informed consent was sought from all who were intercepted and found eligible. To be eligible, a 

potential participant had to be a Mozambican man, 18 years of age or older, have signed a contract 

the same day as interviews to work at a South African mine, and have more than 12 months 

experience working in a South African mine. Eligible participants were asked to consent 

separately to answer the behavioural questionnaire and the preparation of dried blood spots (DBS) 

for HIV surveillance testing. All participants were also offered a rapid HIV test with pre and post-

test counselling and immediate results on-site (11). 
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6.3.2 Sample size  

Sample size estimates were based on the surveillance objective of detecting major changes in the 

epidemic over time – for example, between successive IBBS rounds. The key indicator selected 

was condom use at the time of last intercourse. This was determined to be 63% in a survey carried 

out in 2008 with members of communities adjacent to five South African mines. The survey team 

sought to detect a 10% increase in the indicator of interest – from 63% to 73% usage – between 

consecutive surveys. Statistical significance was set at 0.05 and power was set at 0.80. The 

minimum sample size was estimated to be 340 and rounded to 400 for increased precision (8).  

6.3.3 HIV test  

HIV rapid testing was conducted on-site, following informed consent and pre-test counselling by 

certified counsellors, using two rapid tests. Nonreactive results in the first test were considered 

negative and reactive results were confirmed. Participants with reactive results on both tests were 

classified as HIV positive and participants with negative results were classified as indeterminate 

(8). 

6.3.4. Proximate Determinants Framework  

(Fig 1 here) 

A Proximate-Determinants Framework is used to glean factors affecting HIV vulnerability and to 

segregate the interplay of multiple factors operating within the framework (9). It is generally used 

in ecological and interventional studies including biological and behavioural data to guide the 

analysis and interpretation of risk factors (12). 

This approach is based on the paradigm of social epidemiology which is defined as the study of 

the distribution of health outcomes and their social determinants. As well, it builds on the classic 

epidemiologic triangle of host, agent, and environment to focus explicitly on the role of social 

determinants in infectious disease transmission and progression (13). 

Because of the paucity of research on sociodemographic and other underlying factors associated 

with HIV transmission among Mozambican miners, we utilised the Proximate-Determinants 

Framework to appreciate the various factors influencing HIV-related risk behaviours among 

miners.  

We assumed the underlying social, economic, and environmental determinants – independent 

variables – must operate through proximate determinants factors in order to affect biological 

dynamics and health outcomes – HIV status being the dependent variable.  

Proximate Determinants or behavioural factors are indicators of risky sexual behaviour used in 

this model. They are:  number of sexual partners; paid sex, condom use during the latest 3 sex 
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acts; alcohol use before sex; and age at first sex and circumcision. i) Multiple Sexual Partners and 

paid sex are included because having a greater number of sexual partners is associated with a risk 

of sexually transmitted infections (Sexually Transmitted Infections (STIs) including HIV (14). ii) 

Frequency of condom use is a factor because consistent condom use is the main strategy aimed at 

preventing individuals from acquiring HIV through sexual intercourse (15). iii) Alcohol and/or 

drug use before sex has been shown to influence the incidence of HIV infection and other STIs 

(16). Male circumcision reduces the risk of HIV infection (17) and in Mozambique geography is 

highly associated with circumcision. Generally, rates of HIV infection in men are typically lower 

in the northern region, where there are much higher rates of male circumcision compared to the 

southern region (18). 

Biological factors are co-factors for HIV. For instance, the risk of developing tuberculosis (TB) is 

estimated to be between 26 and 31 times greater in people living with HIV than among those 

without HIV infection (19). STIs can increase susceptibility to HIV infection in several ways, For 

example, ulcerations compromise the skin's physical barrier to infection and provide an infectious 

agent easier access to the bloodstream (20). Therefore, in this study, we used variables such as: 

reported STIs (abnormal discharge from penis, sores or ulcers near penis or the participant had 

been diagnosed as having an STI while also having been diagnosed with TB.  

We considered underlying determinants as independent variables: socio-demographic, HIV 

interventions, reported previous HIV test, risk perception and participation on HIV educational 

sessions. Socio-demographic factors are: age, education level, province of residence, marital 

status, number of wives in both Mozambique and South Africa. For married miners or those who 

have steady relationships, we also looked into the country of residence of their partners. 

Moreover, underlying mining and mobility determinants were included – occupation at a mine; 

accommodation during work at mine; frequency of return visits to the home country and the 

number of years working in the mines.  

The result of the HIV test taken during the survey was classified as an outcome or dependent 

variable. Self-reported HIV tests – those taken previously by miners within the 12 months 

preceding the survey, were used as an underlying factor.   

6.4. Results 

Profile of the Mozambican miners 

The majority of miners are 40-50 years old, married or in a union, and 76% of them have one 

wife, who lives in Mozambique. They mainly originate from Gaza Province, in the south of 

Mozambique (42%), and 79% of them have primary level of education. The majority, 53%, work 
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as engine drivers in South African mines, and 66% have worked as labourers/miners from 10-24 

years. 

(Tables 1, 2 here) 

Factors associated with risky sexual behaviours among Mozambican miners 

Multiple sexual partners  

Our findings reveal, controlling for other demographic factors, the odds of having one sexual 

partner – compared to 2 or more – were 0.236 times lower for miners reporting having one wife in 

Mozambique, compared to the odds of those who have one wife in both Mozambique and South 

Africa. Furthermore, the odds of reporting one sexual partner were roughly three times higher for 

miners working as drillers as opposed to other types of occupation. And finally, participation in an 

HIV lecture was significantly related with how many sexual partners were reported. The odds of 

having just one sexual partner for the miners participating in HIV lectures were roughly half 

(O.R.=0.46) that of those who did not participate in HIV lectures. 

Condom use: 

Younger miners were more likely to use condoms than older ones. In fact, the odds of condom use 

– always or sometimes – for miners in the 31-40 age group were three times higher than the odds 

of condom use in the 51+ age group. This again was controlled for other underlying factors. Min-

ers with lower education levels were less likely to use condoms. The odds of condom use – always 

or sometimes – for miners with primary education were approximately half (O.R.=0.485) that of 

those with a secondary or higher education level. Moreover, condom use was more likely amongst 

known HIV+ miners. Indeed, the odds of condom use for known HIV- miners were 0.369 times 

greater than that of known HIV+ miners. 

Paid sex 

Controlling for other extenuating factors, living alone while working in South Africa increases the 

likelihood of engaging in paid sex. For miners living in hostels, the odds of paying for sex were 

lower by a factor of 0.207 compared to the odds when living alone. 

Age at first sex 

Keeping other underlying factors constant, currently younger miners are more likely to begin 

sexual activity earlier compared to their older counterparts. The odds of earlier initiation of sexual 

activity before the age of 25 were significant. The age groups between 21-30 and 31-40 years 

were respectively 0.075 and 0.282 times lower than that of miners who were 51+ years of age.  

The odds of early sexual initiation for married miners was approximately nine times that of 

divorced or widowed miners. As well, the odds of earlier sexual initiation for those having just 

one wife in Mozambique were 0.318 times lower than that of miners with a wife in both 
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Mozambique and South Africa. Again, these findings were mitigated by other underlying factors. 

Furthermore, illiterate miners had odds of earlier sexual initiation by approximately three times 

that of miners with secondary or higher education level, controlling for other factors. 

Use of alcohol and drugs before sex 

Married miners were less likely to use alcohol or drugs before sex compared to divorced or wid-

owed men (O.R.=0.039). For miners working as drillers, the odds of using alcohol or drugs before 

sex were approximately five times that of miners with other occupations, keeping the other under-

lying factors constant. Miners who perceived their risk of HIV infection as low or medium were 

three to four times respectively more likely to use alcohol or drugs before sex compared with 

miners with known HIV+ status, given the other underlying factors. Moreover, living in a hostel 

or with a girlfriend/friends/colleagues, increases the odds for alcohol or drug consumption before 

sexual engagement, by three to five times respectively compared to living alone, when controlling 

for the other underlying factors. 

Circumcision 

The odds of miners from Inhambane being circumcised were roughly 37 times that of residents 

from other provinces in southern Mozambique. Finally, engine drivers, drillers and supervisors 

had lower odds of being circumcised than other occupations at the mine, given the other underly-

ing factors. 

(Table 3 here) 

Predictors of HIV infection among Mozambican miners 

Table 4 shows the results of the multiple logistic regression analysis between HIV positive and 

biological, proximate and underlying determinants. In Model A, the odds of being HIV positive 

among miners also diagnosed with TB is 4.6 (95% C.I.: 1.60 - 12.93) times that of those not diag-

nosed with TB, controlling for other biological factors. 

Also, when proximate determinants were taken into account in Model B, odds of being diagnosed 

with HIV decreased to 3.88 times (95% C.I.: 1.23 - 12.5) among those who had also been diag-

nosed with TB. Furthermore, Model B also reveals that the odds of HIV positive status for those 

sometimes or always using condoms was 2.16 (95% C.I.: 1.13 - 4.12) times that of those never 

using condoms. Again, this is controlling for the biological and other proximate determinants.  

The odds of being HIV positive for those reporting using alcohol or drugs before sex were 0.50 

(95% C.I.: 0.22 - 1.15) times that of those not using alcohol or drugs before sex and 0.59 (95% 

C.I.:, 0.32, 1.09) times for circumcised versus not circumcised miners. 
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In Model C. odds ratios were estimated with the addition of underlying determinant of Model B. 

This included underlying determinants found to be significantly associated with the proximate de-

terminants. 

After adjusting for proximate and underlying determinants, no significant association between 

HIV status and biological factors were found. However, the odds of HIV positive for miners hav-

ing 2 or more sexual partners is 0.29 times lower than the odds for miners reporting just one sexu-

al partner in the last 12 months, allowing for other factors within the model. Use of alcohol or 

drugs before sex also seems to reduce the likelihood of HIV infection. The odds of being HIV 

positive when the miner reports use of alcohol or drugs – sometimes/always – is 0.32 times lower 

than the odds for those who never use alcohol or drugs, when controlling for biological, proximate 

and underlying determinants. 

(Table 4 here) 

6.5. Discussion 

In Mozambique, behavioural theory emphasising personal behavioural changes is the main 

strategy in combating HIV among miners. This includes campaigns advising to reduce the number 

of sexual partners; to encourage monogamy within marriage (to be faithful); and promote correct 

and consistent condom use. Peer education strategies, distribution of Information, Education and 

Communication (IEC) materials, counseling and provision of Anti-Retroviral Therapy (ART), 

treatment for STIs, HIV testing and counseling are also implemented (21). This same strategy has 

since been implemented in the work place. In South Africa, the mining industry has been 

implementing AIDS awareness campaigns and distributing free condoms (22).  

Our findings suggested there is a great need to shift the actual thinking about how to change 

sexual behaviour. The current position is change will occur as a result of personal/individual 

decision. However, because the complexity of factors possibly influencing sexual behaviours 

under socio-economic and contextual circumstances in which miners are inserted in, stresses the 

need for HIV prevention strategies to transcend a unique focus on individual factors and to 

consider broader social and contextual phenomena influencing HIV risk in Mozambican miners.  

For instance, we found there is a connection with Multiple Sexual Partners in relation to the 

number of wives miners have in South Africa. The odds of having one sexual partner – compared 

to 2 or more – were 0.236 times lower for miners reporting having just one wife in Mozambique, 

compared to the odds of those having a wife in both Mozambique and South Africa. This result 

may be explained by the fact these miners are away from home for extended periods and family 

breakdown is more likely to occur. This is very likely to increase the number of sex partners these 
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migrant miners may have. This includes having  sex with commercial sex workers and sex with 

other men (22).  

Moreover, the literature demonstrates male collective arrangements, such as hostels, are fertile 

environments for men to engage in alcohol and/or drug use as well as risky sexual behaviour (23). 

Our study indicates living in a hostel and with girlfriend/friends or colleagues increases the 

likelihood for alcohol or drug consumption before sex engagement, by three to five times 

respectively compared to living alone. Nevertheless, miners who lived alone, in South Africa were 

more likely to engage in paid sex. Poudels study (24) reported migrants often seek sexual partners 

to relieve their loneliness and to distract themselves from anxieties about home. 

Furthermore, the type of occupation at the mining operation seems also to influence miners’ risky 

sexual behaviour. For instance, the odds of using alcohol or drugs before sex for miners working 

as drillers were approximately five times that of miners with other occupations. The odds of 

reporting one sexual partner were roughly three times higher for miners working as drillers as 

opposed to other types of occupations. Campbell (25) suggested that working conditions in South 

African mines are harsh, and often lead to extremely high stress situations. Therefore, workers 

need to unwind and relax at the end of the day so drinking and sex are the most available 

diversionary activities.  Additionally, the close association between alcohol use and unsafe sexual 

practices is well documented.  

In HIV interventions, both in Mozambique and South Africa, the role of socio and structural 

environment has been neglected. Interventions attempt to change an individual’s motivations 

without addressing the root causes or the context which encourages HIV risk-taking among 

miners. Thus, HIV interventions seem to be effective in increasing risk perception regarding HIV 

and often reducing miners’ propensity for risky sexual behaviour among those who are already 

infected by HIV. However, it seems to not be effective enough to change HIV-related risk 

behaviours among those who are not yet infected. For instance, miners who perceived their risk of 

HIV infection as low or medium were three to four times more likely to use alcohol or drugs 

before sex than miners with a known HIV+ status. 

In our model A, not surprisingly, it shows a strong correlation between TB and HIV. However, our 

model C dealing the probability of positive HIV status revealed seemingly bizarre results. On one 

hand, the odds of engaging in Multiple Sexual Partners or alcohol-related risk is lower for positive 

miners than for their negative counterparties. Then again, the odds of using condoms are higher 

for HIV positive miners compared to negative miners. These results reinforce our views stated in a 

previous discussion; that knowing their HIV positive status moves miners toward safer sex 

behaviour.    
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Our findings also revealed that socio-demographic factors, such as age, marital status and 

educational level are predictors of risky sexual behaviour among Mozambican miners. Therefore, 

we argue that the nature of existing circular migration from Mozambique to South Africa requires 

an integrated approach of on-going interventions at both ends of the migration spectrum. It is 

essential that migrants and migration are not exceptionalised when thinking about HIV 

programming. Migrants and non-migrants form overlapping sexual networks and require linked 

responses (26).  

6.6. Study limitations 

Many research issues must be addressed before we can better understand HIV transmission in 

certain populations in the context of generalised epidemics such as is the case in Mozambique. 

Little is known about how to best measure underlying variables at the individual or group levels, 

or how to best take into account the effects of interactions among such variables.  

In this instance, interactions are likely to be critical. Similar issues regarding measurement in the 

proximate determinants and their influence on biological determinants are even more difficult to 

quantify. This is because the proximate and biological determinants are self-reported sexual 

behaviours. They cannot be measured directly, only be inferred. Understandably, this may give 

rise to concerns about recall bias and social desirability tendencies. Furthermore, these datasets 

are the result of cross-sectional behavioural surveys, which prohibits inference of causality. 

Apart from this, the majority of miners included in this study were from the southern region of 

Mozambique. Therefore, our results were unable to analyse geographic differences throughout the 

country. Lastly, the study sample may have lacked representativeness due to the methods applied 

in selecting the study sample, thus reducing the generalisability of our results.   

Active miners were selected, in Ressano  Garcia Border. This is where these migrant labourers 

went to renew or sign new contracts enabling them to work in South African mines. Former min-

ers and other fractions of the miner community were not included in the study. Perhaps these par-

ticular people were the healthiest of all mine workers. Therefore, we were not able to provide a 

complete picture of the miner community or the impact of HIV/AIDS among them, resulting in 

“the healthy worker survivor” effect.  

6.7. Conclusions and implications 

In Mozambique, HIV responses have been dominated by biomedical/behavioural strategies, 

prompting biomedical/behavioural solutions. These strategies do not take adequate account of the 

social factors shaping the biomedical and behavioural dimensions of HIV/AIDS amongst miners. 

Therefore the likely result is an unduly limited range of responses to the problem. 
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Rather than focus only on behavioural science approach, we suggest broadening the scope to 

include comprehensive HIV intervention approaches, including structural, environmental, and 

individual levels.   

We recognise mass awareness programs about condom use for HIV prevention is especially 

needed for those who are not aware of their HIV status as well as those who are aware they are not 

positive. Such sessions would include interventions and provide individual or group counselling to 

the miners on the topic of HIV risk associated with unprotected sex with female sex workers. 

Additionally, increased provision of HIV testing for miners would be a viable programmatic 

strategy for attaining significant increases in condom use.  

However, structural interventions are also feasible and effective. This is especially so when they 

are bolstered by political, organisational and governmental policies (5). In this specific case, more 

family-friendly contracts would allow migrant miners to be more engaged with their families. 

Therefore, the social tissue would be less likely to be broken by their long absences from home. 

Employers should also be encouraged to improve working and living conditions at the work place.  

Furthermore, multilevel alcohol Venue-based HIV interventions – that is, interventions targeted at 

individuals and their settings (27) – may be required to help prevent HIV transmission among 

miners.  

Moreover, interventions targeting both the general population and specific sub-populations, 

including miners and their families, should be combined. Increased access to health facilities for 

miners and the general population of Mozambique is also badly needed. Such interventions would 

primarily target miners who are married, less educated and those who have wives in both 

Mozambique and South Africa.  

Additionally, there may be other factors needing to be identified and addressed first. Thus, future 

research is highly recommended to gain a better understanding of miners’ HIV risks.  
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Annexes: 

 

Fig 1.  Proximate-Determinants Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Adapted by the original, Sharma et al. 2013:550  
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Table 1: Underlying socio-demographic and economic determinants
a
 

 N=430 % 

Socio-demographics 

Age 18 – 30 28 6.5% 

31 – 40 144 33.5% 

41 – 50 131 30.5% 

>51 127 29.5% 

Marital status Never married 3 0.7% 

Married/Union 414 96.3% 

Divorced/Widow 13 3.0% 

Number of wives in South 

Africa (SA) and 

Mozambique (Moz) 

No wife 16 3.7% 

One in SA 4 0.9% 

One in Moz 328 76.3% 

More than 1 in Moz 48 11.2% 

One in SA and Moz 34 7.9% 

Province of residence in 

Mozambique 

Maputo 83 19.3% 

Gaza 182 42.3% 

Inhambane 154 35.8% 

Outro 11 2.6% 

Socio-economic 

Education level No schooling 25 5.8% 

Primary 341 79.3% 

Secondary 64 14.9% 

Occupation Engine driver 229 53.3% 

Perforator 88 20.5% 

Supervisor 78 18.1% 

Other 35 8.1% 

Attitudes/ intervention programs on HIV 

Tested for HIV previously 

(12 months before survey) 

No 48 11.2% 

Yes 382 88.8% 

Result of last HIV test 

(12 months before survey) 

Negative 345 92.7% 

Positive 27 7.3% 

Participated in an HIV 

lecture 

Yes 342 79.5% 

No  88 20.5% 

Perceived risk of contracting 

HIV 

None 51 12.3% 

Low 93 22.4% 

Moderate 139 33.5% 

High 105 25.3% 

HIV+ 27 6.5% 

Mining and mobility 

Accommodation in SA Hostel 177 41.2% 

Family  84 19.5% 

Girlfriend/friend/colleague 43 10.0% 

Alone 126 29.3% 

Years working at the mine 1-9 80 18.6% 

10-24 282 65.6% 

25+ 68 15.8% 

How many trips back to 

Mozambique 

1 – 3 220 51.3% 

4 – 6 163 38.0% 

7 – 9 17 4.0% 

>10 29 6.8% 

a: Excludes missing values for each factor 
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Table 2: Proximate determinants, biological determinants and health outcome
a 

 N=430 % 

Proximate determinants 

Age at first sex (recode) <18 194 45.1% 

19-24 194 45.1% 

>25 42 9.8% 

Total number of sexual 

partners(recode) 

One 208 48.7% 

2 142 33.3% 

3+ 77 18.0% 

Condom use Never 290 68.9% 

Always/Sometimes 131 31.1% 

Paid for sex last 12 No 407 96.2% 

Yes 16 3.8% 

Use of alcohol and drugs before 

sex_ 

Never 343 81.5% 

Sometimes/Always 78 18.5% 

Ever circumcised 0 143 33.3% 

1 287 66.7% 

Biological determinants 

Discharge in penis No 413 96.3% 

Yes 16 3.7% 

Sore or ulcer in penis No 410 95.3% 

Yes 20 4.7% 

Diagnosed STI No 411 95.6% 

Yes 19 4.4% 

Diagnosed with TB Yes 24 5.6% 

No 406 94.4% 

Health outcome 

Result of  ELISA 0 247 77.7% 

1 71 22.3% 

a: Excludes missing values for each factor 
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Table 3: Odds ratio estimates for the association between proximate and underlying determinants 
 Total number of sexual 

partners within the 

previous yea 

Condom use in last 3 

sexual acts within the 

previous year 

Had paid sex within the 

previous years 

Age at first sex Use of alcohol and drugs 

before sex within the 

previous year 

Circumcision 

 Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value 

Age             

21 –30 1.917 0.248 0.566 0.427 0.000 0.998 0.075 0.001 0.247 0.133 1.569 0.548 

31– 40 1.547 0.186 3.086 0.004 1.118 0.920 0.282 0.000 0.999 0.998 0.835 0.678 

41 – 50 0.955 0.884 1.113 0.779 2.443 0.366 1.146 0.658 0.604 0.258 1.022 0.957 

>51 (reference)  .           

Marital status             

Never married 0.331 0.434 0.000 0.999 0.000 0.999 4.874 0.336 0.019 0.063 1.667 0.779 

Married/Union 0.647 0.529 0.531 0.253 0.098 0.066 9.469 0.019 0.039 0.000 0.579 0.459 

Divorced/Widow 

(reference) 

            

Marital status in SA 

and Moz 

            

Not married 0.000 0.999 1.968 0.375 1.957 0.622 0.000 0.999 3.516 0.059 1.197 0.778 

One in SA 0.717 0.741 1.748 0.620 0.329 0.171 0.343 0.297 3.234 0.252 1.370 0.765 

One in Moz 0.236 0.000 0.790 0.597 0.121 0.120 0.318 0.004 0.782 0.596 1.516 0.275 

More than one in 

Moz 

1.763 0.246 0.423 0.176 0.000 0.998 0.437 0.101 1.142 0.811 0.741 0.515 

One in SA and Moz 

(reference) 

 .           

Province of residence 

in Mozambique 

            

Maputo 0.933 0.936 0.315 0.207 0.047 0.072 0.962 0.962 0.142 0.059 1.046 0.957 

Gaza 0.969 0.970 0.458 0.378 0.053 0.082 1.425 0.657 0.248 0.157 0.833 0.826 

Inhambane 1.332 0.734 0.262 0.134 0.067 0.096 0.728 0.691 0.171 0.073 37.448 0.000 

Outro (reference)             

Education level _ref.             

No Schooling 0.297 0.077 0.720 0.622 0.000 0.998 3.367 0.043 0.000 0.998 0.574 0.472 

Primary  0.992 0.978 0.485 0.034 2.044 0.483 0.924 0.804 0.523 0.107 0.733 0.480 

Secondary 

(reference) 

            

Occupation             

Engine driver  1.459 0.359 2.326 0.097 3.276 0.448 2.111 0.064 2.518 0.239 0.310 0.024 
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Perforator 2.545 0.035 1.694 0.332 2.033 0.672 1.224 0.650 4.999 0.048 0.252 0.014 

Team leader 1.749 0.229 2.047 0.210 0.000 0.997 3.232 0.011 2.865 0.212 0.265 0.022 

Outro (reference)             

Tested for HIV 

previously 

            

No 0.000 0.999 0.542 0.109 0.000 0.998 1.398 0.254 0.774 0.538 0.687 0.233 

Yes (reference)             

Result of last HIV 

test 

            

Negative 0.849 0.705 0.369 0.039 3.463 0.354 1.916 0.157 0.346 0.106 1.817 0.262 

Positive (reference)             

Participated in an 

HIV lecture 

            

Yes 0.460 0.005 0.646 0.174 0.346 0.139 0.601 0.078 0.966 0.932 1.022 0.955 

No  (reference)    s         

Perceived risk of 

contracting HIV 

            

None 0.640 0.267 0.456 0.100 0.232 0.215 0.479 0.077 0.460 0.347 0.750 0.551 

Low 0.758 0.378 1.050 0.893 0.000 0.996 0.929 0.817 3.077 0.019 0.668 0.314 

Moderate 0.932 0.805 0.866 0.668 0.539 0.403 0.975 0.932 4.036 0.002 1.412 0.383 

High 0.000 0.999 0.000 0.999 0.000 0.999 0.000 0.999 0.000 0.999 0.000 0.999 

HIV+ (reference)             

Accommodation in 

SA 

            

Hostel 1.066 0.805 1.044 0.886 0.207 0.042 1.387 0.233 2.876 0.010 1.434 0.293 

Family 0.652 0.189 0.714 0.379 0.495 0.446 1.267 0.475 2.373 0.086 1.238 0.608 

Girlfriend/ friend  

/Colleague 

0.770 0.509 0.709 0.476 0.000 0.997 1.952 0.101 5.323 0.002 0.438 0.150 

Alone (reference)             

Years working at the 

mine 

            

1-9 0.970 0.948 0.909 0.857 0.565 0.648 1.522 0.373 1.385 0.652 0.423 0.151 

10-24 0.649 0.221 0.637 0.286 0.277 0.232 1.189 0.616 1.993 0.207 1.017 0.969 

25+ (reference)             

How many trips back 

to Mozambique 

            

1 – 3 1.124 0.788 0.800 0.645 0.217 0.153 0.865 0.750 2.672 0.245 0.448 0.111 
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4 – 6 2.040 0.103 1.104 0.837 0.141 0.076 0.824 0.672 4.654 0.068 0.859 0.759 

7 – 9 1.379 0.625 1.219 0.789 1.769 0.646 0.736 0.658 3.807 0.204 0.789 0.780 

>10 (reference)             

Test of  proportional odds for number of sexual partners (p-value=0.649) 

Test of  proportional odds for age at first sex (p-value=0.274) 
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Table 4: Odds ratio (95% C.I) of HIV status for proximate and biological determinants 

 Models A (n=317) Model B (n=310) Model C (n=297) 

Factors (reference category) O.R. 95% C.I. O.R. 95% C.I. O.R. 95% C.I. 

Discharge in the penis (No)          

Yes 0.53 0.09 2.86 0.55 0.09 3.28 0.69 0.06 7.57 

Sore or ulcer in the penis (No)          

Yes 2.46 0.59 10.19 2.87 0.61 13.61 2.14 0.32 14.11 

Diagnosed with STI (No)          

Yes 0.38 0.07 1.96 0.28 0.05 1.67 0.23 0.02 2.18 

Diagnosed with TB (No)          

Yes 4.55 1.60 12.93 3.88 1.23 12.5 1.84 0.28 12.15 

Total number of sexual partners in 12 

months (1) 

         

2    0.89 0.46 1.76 0.57 0.23 1.44 

3+    0.58 0.24 1.37 0.29 0.09 0.98 

Condom use in last 3 sexual acts 

(Never) 

         

Sometimes/Always    2.16 1.13 4.12 2.02 0.87 4.66 

Paid for sex last 12 months (No)          

Yes    1.65 0.49 5.53 3.57 0.83 15.43 

Use of alcohol and drugs before sex 

(Never) 

         

Sometimes/Always    0.50 0.22 1.15 0.32 0.11 0.98 

Age at first sex (≤18)          

19-24    0.85 0.47 1.55 0.82 0.38 1.78 

≥25    0.54 0.18 1.60 0.79 0.22 2.79 

Circumcision (No)          

Yes    0.59 0.32 1.09 0.59 0.28 1.22 

Age (≥51)          

21 – 30       1.17 0.24 5.82 

31 – 40       1.49 0.62 3.62 
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41 – 50       0.60 0.23 1.61 

Number of wives in both countries (1 

in SA and Moz) 

         

No wife       2.05 0.27 15.61 

1 in SA       0.33 0.01 13.71 

1 in Moz       0.89 0.22 3.65 

>1 in Moz       2.05 0.41 10.21 

Education level (Secondary+)          

None       0.45 0.05 3.78 

Primary       0.74 0.26 2.09 

Occupation (other)          

Engine driver       2.42 0.52 11.28 

Perforator       2.89 0.56 15.01 

Supervisor       3.61 0.68 19.18 

Perceived risk of contracting HIV 

(HIV+) 

         

None       0.004 0.000 0.05 

Low       0.005 0.000 0.06 

Moderate       0.007 0.001 0.08 

High       0.005 0.000 0.06 

Accommodation in S.A. (alone)          

Hostel       1.58 0.66 3.76 

Family       1.64 0.56 4.81 

Girlfriend/Friends       1.62 0.462 5.67 
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Chapter 7 

Main findings and conclusions of this doctoral thesis 
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7.1. Main findings of this doctoral thesis 

As indicated in Chapter 1, migration is widely recognized as one of the main facilitating conditions 

of HIV transmission. However, in Mozambique, research that provides information about the 

behaviours that determine the HIV risk among Mozambican miners working in South Africa is still 

scarce. In this doctoral thesis we have tried to examine factors that contribute to HIV-related risk 

behaviour among Mozambican miners that could determine their susceptibility to HIV. Regarding 

to health behaviour, we investigated the impact of alcohol consumption on migrants’ risky sexual 

behaviour as well as the association between cognitive and socio-demographic factors and miners’ 

risky sexual behaviour. We also tried to examine the structural and environmental factors, through 

the examination of the importance of  migration policy developments at the national and regional 

levels, and their impact on the miners’ health, as well as through the examination of environmental 

factors such as working and living conditions, and behavioural factors such as alcohol-related HIV 

risks. The main research questions were: what are the factors that drive miners to sexual 

vulnerability and how do migratory patterns affect their susceptibility to HIV? The methodological 

strategies used to address these two research questions were explained in Chapter 2. 

7.1.2. Behavioural factors: alcohol use 

In Chapter 3, we explored the relationship between alcohol use and risky sexual behaviour by 

exploring links among a specific and vulnerable population group such as migrants. Our review 

found there is a significant and positive association between global and situational alcohol use and 

several outcomes of risky sexual behaviour among various types of male and female migrant 

populations. However, our review showed that the effect of alcohol use on risky sexual behaviour of 

different types of migrant populations depends mainly on being a male migrant, the quantities 

and/or frequency of the alcohol consumption, as well as on the specific situation. High risk sexual 

partners, level of mobility and environmental factors such as living  arrangements or entertainment 

venues may increase the likelihood to engage in hazardous alcohol consumption, thus increasing the 

propensity to engage in high risk sexual behaviour.   

7.1.3 Policies in place and environmental factors 

In chapter 4, we explored the policies in place and socio-economic factors. We acknowledge that 

mine worker-sending countries earn economic benefits from the export of migrant labour, however 

the health cost is very high. HIV, TB, and silicosis have severely impacted migrant-sending 

countries such as Mozambique. This article also documented the links between the migratory 

system and the HIV epidemic in Mozambique. It was shown that the daily life of miners, away from 

their wives for long periods of time, is very challenging; it leads them to loneliness, extra-marital 

and paid sex. Moreover, miners have traditionally been accommodated in single-sex hostels, and it 

seemed that this fact has boosted an active sex industry in areas surrounding the mining sites, where 



 

128 

 

miners have disposable income to engage in sexual relationships with commercial sex workers, 

which increases their susceptibility to HIV/AIDS. The health system in South Africa and 

Mozambique still does not adequately cover migrant miners’ health issues, and the discrimination 

and xenophobic acts that miners face in South Africa may exacerbate their susceptibility to HIV. 

7.1.4. Cognitive factors: risk perception 

In Chapter 5 we explored the factors that drive miners to engage in risky sexual behaviour. Our 

study revealed that most miners were at risk of HIV infection given their risky sexual behaviour; 

they do not use the condom consistently, they have multiple sexual partners, the prevalence of STIs 

is high among them. We found a strong negative association between risky sexual behaviour and 

HIV risk perception. Seventy per cent of the miners practicing risky sexual behaviour reported low 

HIV risk perception. This demonstrates that miners tend to underestimate their HIV risk, which in 

turn makes them more susceptible to contracting HIV. Risk perception among miners is related to a 

range of factors both individual as well as environmental, therefore results of this study point to the 

importance of considering individual characteristics and environmental factors on HIV preventive 

policies. 

7.1.5. Environmental and individual factors 

In Chapter 6 we based our work on a proximate-determinants framework to understand the various 

factors influencing HIV-related risk behaviours and the resulting HIV positive status of 

Mozambican miners working in South African mines to inform a broader and more effective HIV 

preventive framework. The underlining mining and mobility factors such as living and working 

conditions, and the number of wives that the miners have in both countries showed a strong impact 

on miners’ risky sexual behaviour, such as alcohol use before sex and paid sex. Socio-demographic 

factors, such as age, civil status and low educational level also seemed to be a strong predictor of 

risky sexual behaviour (low levels of condom use and early sexual initiation) among miners. Apart 

from that the multiple logistic regression analysis revealed that HIV+ miners presented less odds of 

engaging in risky sexual behaviour (multiple sexual partners, alcohol use before sex and condom 

use) if compared to HIV- miners. Our findings suggest there is a need to change the thinking 

process about how to influence safer sexual behaviour among Mozambican miners. 

7.2. Main conclusions 

Based on the studies in the different chapters of this thesis, we concluded that Mozambican miners 

living in the south of Mozambique are a susceptible group for HIV due to their risky sexual 

behaviour.  Results of this study call for the importance of considering individual, environmental 

and structural factors. Living and working conditions of the miners should be rethought: for 

instance, many Mozambican miners live in male-hotels, which are places blamed to be auspicious 
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for the practices of high risk sexual activities. Apart from that, miners often do not have access to 

quality health services, and they do not have health insurance in South Africa, where discriminatory 

issues and mistreatment of Mozambican miners are frequently reported. Furthermore, it seems that 

the level of mobility and environmental factors such as entertainment venues may increase the 

likelihood to engage in hazardous alcohol consumption, thus increasing the propensity to engage in 

high risk sexual behaviour.  

Despite the fact that migration  is acknowledged to be a major determinant  of HIV/AIDS in the re-

gion (1), the results of this thesis call for targeting both migrants and general men, mainly in rural 

areas where the majority of miners come from. Our findings encourage to continue to look beyond 

simple definitions of high risk groups to vigorously test other crucial variables, such as socio-

demographic factors that lead people to more effective and useful definitions of sub-populations at 

risk of contracting HIV/STI and allow to develop more targeted interventions, which can reduce 

that risk.  

7.3. Limitation of this doctoral thesis 

There are important limitations that need to be taken into consideration in the present thesis. First of 

all, there are general methodological issues regarding to the data. The studies presented in this 

thesis are generated from cross-sectional research, which prevented drawing conclusions about 

casual relationships. Apart from that, this thesis relied on self-reported measurements of risky 

sexual behaviour, which could have resulted in reporting bias. 

The spatial dimension of the data collection was another factor that could have resulted in reporting 

bias. The data collection was done in Mozambique in recruitment sites and in the home 

communities (Chókwè, Xai-Xai and Ressano Garcia). Because migrant miners are by definition not 

static but mobile, and in contact and communication with people in both locations (home 

communities and destination places), an overview of both sites would have allowed a deeper 

understanding of the living and working conditions of the miners in the destination place (South 

Africa), which would have helped to explain miners’ sexual vulnerability. Apart from that, this 

thesis incorporated, in majority, active miners, selected in the TEBA recruitment process, therefore 

the study sample may lack representativeness due to the methods used to select the study sample, 

thus reducing the generalizability of results and allowing the healthy worker survival effect.   

There is also a lack of information regarding the miners’ sexual partners. The people left behind 

such as their family and their wives are important elements to understand migrants’ HIV 

susceptibility. The thesis fails to understand the sexual and social vulnerability of the migrants’ 

sexual partners, something that would avoid a unilateral view of this problem. 

Moreover, the main protocol of sthis thesis was designed to include a qualitative study, but due to a 

lack of funds only quantitative data was included. However, to understand social phenomena such 
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as migration and health problems, there is a need to understand a complex range of factors, 

including subjective factors. More in-depth qualitative interviews would have allowed a deeper 

understanding of subjective individual factors, such as perceptions and beliefs that affect miners' 

sexual behaviour. Furthermore, since the data was collected in rural settings in Mozambique, where 

cultural beliefs and practices are deep-seated, in-depth qualitative information would have 

facilitated the understanding of the possible interconnections between cultural values and practices 

and sexual behaviour of the population studied, which would have allowed a better interpretation of 

the outcomes. 

7.4. Strengths of this doctoral thesis 

The strength of the present thesis is the use of empirical data, from Mozambican miners working in 

South Africa, that assess migrant mine workers’ perceptions, attitudes, and reported risky sexual be-

haviours, as well as issues relating to access to health services and social determinants of health. 

Because the author participated in the two data collections, she had the opportunity to thoroughly 

understand the living environments and socio-economic contexts of the local migrant communities 

and the interaction of the miners with local health systems. 

The present thesis also includes secondary data from the IBBS among Mozambicans working in 

mines in the Republic of South Africa, which was the first to be carried out in that country and 

sought to determine the prevalence of HIV, identify associated risk behaviours, and assess the use of 

and access to prevention and healthcare services among miners in Mozambique and in RSA. 

Another important strength of the present thesis is the fact that it used quantitative information, 

which allowed the use of descriptive statistics and multiple regression correlations that helped us to 

make sense of the data and to determine what factors influence the sexual vulnerability of this spe-

cific group of Mozambican miners. 

7.5. Policy and practice implications 

In Mozambique, it is imperative to use the Multilevel Theoretical Framework because the HIV 

preventive policies focus on individual factors, such as HIV knowledge, promotion of condom use, 

HIV testing and treatment of the STIs. Individual theoretical frameworks are not robust enough to 

incorporate the many influences operating among migrant populations, therefore the integration of 

multilevel HIV prevention programs that incorporate structural, social, and individual level factors 

are needed (46). 

First of all, structural interventions, especially when bolstered with political, organizational and 

government policies and regulations, are feasible and effective (3). Mozambique needs to set up a 

new regulation of migratory work for South Africa mines, because that kind of work is still regulat-

ed by an agreement signed by the Portuguese administration and South Africa in 1964. More fami-

ly-friendly contracts would allow migrant miners to be closer to their families, and the social tissue 
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would not be broken by their long absences from home. Although Mozambique, as well the SADC, 

has a high political commitment towards miners’ health related issues, it is clear that it is ineffec-

tive, mainly regarding Mozambique and South Africa. The nature of the existing circular migration 

from Mozambique to South Africa requires an integrated approach of ongoing interventions both at 

the destination places and in the rural areas of the sending countries. Apart from that, encouraging 

rural development is a potential to alter the conditions that force large numbers of young men to 

seek temporary employment in more developed areas (12). 

Secondly, social factors seem to be crucial to reinforce HIV preventive programs, e.g. employers 

should be encouraged to improve the working conditions in the mines and to provide more family-

friendly housing arrangements for migrant miners. Our findings suggest that a comprehensive HIV 

prevention program should include strategies to address the miner’s stressful working conditions by 

creating harmonious working and living environments. 

Thirdly, individual level factors should continue to be part of the preventive HIV policies in 

Mozambique.  Our data shows that in Mozambique, although miners have some knowledge of 

HIV/AIDS, it is clear that this knowledge does not automatically lead to reduced risky sexual be-

haviour, for instance, by the increase of condom use. Mozambican miners still have some miscon-

ceptions regarding the disease, therefore an effort is needed to strengthen knowledge and to raise 

awareness of susceptibility to HIV infection with all kinds of sexual partners, particularly with non-

commercial sexual partners. The study of Liu (58) points out the importance of educating migrant 

populations to correct the misconception of “safe sexual partner”, to raise their awareness of the 

high risk of STI/HIV transmission, especially in the context of multiple, concurrent sexual partner-

ships that is the case in Mozambique. Moreover this thesis found that socio-demographic factors are 

important determinants of risky sexual behaviour among Mozambican miners, therefore  to reduce 

miners susceptibility to HIV infection, interventions that target both the general population and spe-

cific sub-populations, including miners and their families, should be combined. The general popula-

tion interventions should include programs such as access to basic education and micro-financing 

programs to create better employment opportunities in rural  Mozambique, where the majority of 

population live.  

Apart from that, alcohol use seems to be an important factor to take in consideration in interven-

tions targeting reduction of risky sexual behaviour among migrant populations. First of all, our lit-

erature review suggests that alcohol use has a strong and positive effect on risky sexual behaviour 

of migrant populations around the world. Secondly, the last article presented in this thesis also sug-

gested that alcohol use before sex seems to have an impact on alcohol-related sex activities, such as 

paid sex, among Mozambican miners. Therefore we suggest that HIV preventive programs targeting 

miners should also focus on alcohol use reduction interventions, to increase the awareness of the 
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impact of alcohol use on sexual behaviour of the migrant population, in order to draw effective HIV 

preventive policies.  

7.6. Recommendations for future research 

Migration is a dynamic process, therefore we suggest research using more longitudinal, event level 

methodologies, as well as sexual network-based epidemic models that will be useful to test the 

complex pathways between migration and HIV transmission in Mozambique. Apart from that, it is 

important to design studies that include both sending and destination communities because these 

would help to improve the understanding of the linkages between migration and HIV risk factors, 

which is critical for controlling the further spread of AIDS into rural areas, where most 

Mozambican miners live (8). Finally the healthy worker effect can influence the interpretations of 

the data, so many other more robust studies of former miners or miner communities need to be done 

to get a sense of the true vulnerability of the miners. 
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Annexes 

 

 

1. Quantitative questionnaire used on the studies: Intensifying action to address HIV and 

tuberculosis in Mozambique’s cross-border mining sector and  HIV susceptibility among migrant 

miners in Chokwe: A Case Study 

2. Questionnaire used on IBBS: Factors influencing risky sexual behaviour among 

Mozambican miners: a socio-epidemiological contribution for HIV prevention framework in 

Mozambique”. 
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5 Consent has been read and 
obtained?  
 
Circle relevant response. 

1 yes 
2 No 
If no end the interview 

       

6 Interview Language  
 
Circle relevant response.  

1 Portuguese 
2 Ronga/Changana 
3 Xistwa 
4 Bitonga 
5 Zulu 
6 English 
96 Other (especify) _________________ 

 
 

7 Time of interview  
(24 hour clock)  
  
Record time interview started.  

Hora: Minutos  
 

 Participante : ID number   

 

Questionnaire 1 

Survey Information 

Location and data                                            

No Questions Responses Codes 

1 Mine’s ID    

2 Mine’s name 1 Anglogold Ashanti 
2 Goldfields 
3 Harmony Gold 
4 Drdgold 
5 President Steyn Gold Mine 
96 Other (especify) 
 

 

3 Participant ID number   
 

4 Date of completion of the 
instrument  
 
Record date when instrument 
actually completed 

dd/mm/yyyy  

                                                                            Participant ID number 

Step 1: socio-Demografic Information 

Now I am going to ask you some basic questions about your background. 

No Questions Responses Codes 

8 What is your date of birth?  
 
Record date of birth of 
participant 

dd/mm/yyyy  

9 How old are you?  
Help participant estimate their 
age by interviewing  
them about their recollection of 
widely known major  
events 

Number of years  

10  In total, how many years have 
you spent at school or  
in full-time study (excluding pre-
school)?  
 
Record total number of years of 
education (excluding pre-school 

Number of years  
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and kindergarten) 

11 What is the highest level of 
school you attended? 

1 Literacy  
2 Primary (EP1) 
3 Primary (EP2) 
4 Secondary (1 cycle) 
5 Secondary (2 cycle) 
6 Elementary thecnical  
7 Basic thecnical  
8 Midle thecnical 
9 Trainning in Education 
10 Higher 
97 Refused 
98 Don’t Know or don’t remember 
99 valid skip              
 
 

 

12 What language do you speak 
most commonly at home in 
Mozambique? 
 

1 Portuguese 
2 Ronga/Changana 
3 Xitswa 
4 Bitonga 
5 English 
96 Other (especify)  ________________ 

 

13 What is your religion? 
 

1 Catholic 
2 Protestant/Envagelic 
3 Siao/Zion 
4 Muslim 
5 Animist  
6 None 
96 Other (especify) _________________  
97 Refused 

 

14 What is your principal ocupation 
in the mine? 

1 Electrician 
2 Pump operator 
3 Shift controller 
4 Machine operator 
5 Common labor 
6 Driller 
7 Pumber 
8 Team leader 
9 Cooker 
10 Crane operator 
11 Driver  
96 Other (especify) ________________  
97 Refused 

 

15 Do you work deep or surface in 
the mine? 

1 Deep 
2 Surface 
97 refused 
 

 

16 What is your liquid salary  
 
(The wage after all kind of 
desconts, such as taxes, 
insurance and so on)  

Wage in Rands 
97 Refused 
 
 

 

17 When you are in Mozambique, 
in what province is your primary 
residence?  

1 Maputo Provincia 
2 Maputo Cidade 
3 Gaza 
4 Inhambane 
5 Sofala 
6 Manica 
7 Tete 
8 Zambezia 
9 Nampula 
10 Cabo Delgado 
11 Niassa  

 

18 When you are in South Africa, 1 Easten Cape  
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Step 2: Marital Status History 

                                                                            Participant ID number 

Now I am going to ask you some questions about your martal status. These may or may not apply to you. 

No Questions Responses Codes 

24 What is your marital status?  
  
Circle the appropriate response. 
 

1 Never married  
2 Currently married/living together as married   
3 Separated   
4 Divorced   
5 Widowed  
6 Cohabitating  
97 Refused  

  
 

25 How many wifes/other partners 
do you have as married in 
Mozambique? 

Number of wifes/other partners 
97 Refused 
98 Don’t know 
99 Valid skip 

                
               
                                              

26 And in South Africa? Number of wifes/other partners 
97 Refused 
98 Don’t know 
99 Valid skip 

 

 

                                                                            Participant ID number 

Step 3: Behavioural Measurements: Alcohol consumption/drugs/leasure time activities 

Now I am going to ask you some questions about various social behaviours. This includes things like drinking alcohol, lesure time 
activities, and so on. 

No Questions Responses Codes 

27 Have you ever consumed an 
alcoholic drink such as  
beer, wine, spirits, fermented 
cider or [add other local  
examples] )?  
(USE SHOWCARD OR SHOW 
EXAMPLES)  

1 yes 
2 No 
97 Refused 
If no or refuse to answer end the alcohol 
consumption questions 

       

 in what province is your primary 
residence? 

2 Free State 
3 Gauteng 
4 Kwazulu Natal 
5 Limpopo 
6 Mpumalanga 
7 North West 
8 Northen Cape 
9 Westen Cape 
97 Refused 
98 don’t Know 
 

19 In total how many years have 
you worked in South Africa 
mines?  

Numember of years 
00 if less than a year 
97 Refused 
98 Don’t know or doesn’t remember 

 

20 In the last year you worked in 
South Africa, did you live in 
men-only mining hostels? 

1 Yes 
2 No 
97 Refused 

 

21 With approximately how many 
other men did you share a room 
with? 

Number of men 
97 Refused 
98 Don’t know/ don’t remember  

 

22 If you were not staying in the 
hostel, with whom did you 
reside the greatest part of your 
time while in South Africa? 

1 With my family 
2 With a girl friend/lover 
3 With friends/colleagues 
4 Alone 
96 Other (especify) ________________  
97 Refused 

 

23 On avarage, how many times a 
year do you make trips back to 
Mozambique? 

Number of times 
97 Refused 
98 Don’t know 
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Think of any drinks that contain 
alcohol 

28 Have you consumed an 
alcoholic drink within the past 6 
months?  
Think of any drinks that contain 
alcohol.  

1 yes 
2 No 
97 Refused 
 
 

 
 

29 During the past 6 months, how 
frequently have you  
had at least one alcoholic 
drink?  
(READ RESPONSES, USE 
SHOWCARD)  
Think of the past 6 months only. 

1   Daily   
2   5-6 days per week   
3   1-4 days per week   
4   1-3 days per month 
5   Less than once a month  
97   Refused 
98 Don’t know/don’t remember   
99 Valid to skip 

 
 

30 During the past 6 months, when 
you drank alcohol, on  
average, how many standard 
alcoholic drinks did  
you have during one drinking 
occasion?  
(USE SHOWCARD)  
Help the respondent by 
averaging out the total number 
of drinks 

Number of standard alcoholic drinks/ on one 
drinking occasion 
97 Refused 
98 Don’t know/don’t remember   
99 Valid to skip 

 

31 During the past 6 months, what 
was the largest number of 
standard alcoholic drinks you 
had on a single occasion, 
counting all types of alcoholic 
drinks  
together?  
Think of the past 6 months only 

Largest number of alcoholic drinks on a single 
ocasion. 
97 Refused 
98 Don’t know   
99 Valid to skip 

 

32 Have you ever consumed/ 
injected  or smoked any kind of 
drugs, marijuana (canabis) , 
cocaine,  [add other local  
examples] )?  
(USE SHOWCARD OR SHOW 
EXAMPLES)  

1 yes 
2 No 
97 Refused 
99 valid to skip 

 

33 Have you consumed an drug in 
the past 6 months?  
 

1 yes 
2 No 
97 Refused 
99 valid to skip 
 
 

 
 

34 During the past 6 months, how 
frequently have you  
had at least one drug 
consumption/smoked?  
(READ RESPONSES, USE 
SHOWCARD)  
Think of the past 6 months only. 

1   Daily   
2   5-6 days per week   
3   1-4 days per week   
4   1-3 days per month 
5   Less than once a month  
97   Refused 
98 Don’t know/don’t remember   
99 Valid to skip 

 
 

35 What do you do in your free 
times while you are in South 
Africa? 
 
Do not read any answer, 
recorded all mentioned 

1 Drinking with friends 
2 Going out with women 
3 Gambling (cazino, other places) 
4 sports 
5 family enconters  
96 (others) ________________  
97 Refused 
 

 

36 And in Mozambique? 
 

1 Drinking with friends 
2 Going out with women 
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Do not read any answer, 
recorded all mentioned 

3 Gambling (cazino, other places) 
4 sports 
5 family enconters 
96 Others (specify)  ________________  
97 Refused 
 

37 Which kind of cultural 
practices/rituals are common in 
your family?  

1 Lobolo 
2 Cleaning ritual using sex, such as kutxinga 
3 Sexual inciation rites 
96 Others (specify) _____________ 
97 Refused 

 

 

Step 4: HIV Knowledge  

                                                                            Participant ID number 

Now I am going to ask you some questions about your marital status. These may or may not apply to you. 

No Questions Responses Codes 

38 Do you know how to avoid 
HIV/AIDS? 
 

1 yes 
2 No 
97 Refused 
98 Don’t know 

  
 

39 What is the best way to avoid 
the HIV/AIDS? 

1 Sexual abstinence 
2 Condom use 
3 Reduction of sexual partners 
4 Treatment of STI 
5 AIDS cannot be avoided 
6 Use of traditional plants 
96 Others (specify) ________________ 
97 Refused 
98 Don’t know 
99 Valid skip 

                
               
                                              

40 Can AIDS be cured? If yes 
where? 

1 Hospital/Clinic 
2 Traditional healers 
3 Churces 
4 AIDS cannot be cured 
96 Others (specify) _____________ 
97 Refused 
98 Don’t know 
99 Valid skip 

 

41 Do you know someone who 
live/die with HIV/AIDS? 

1 Yes 
2 No 
97 Refused 

 

 
 

                                                                            Participant ID number 

Step 5: Sexual History 

Now I am going to ask you some questions about sexual history. These questions can be sensitive. Please remember that you do not have 
to provide answers to questions you do not feel comfortable answering. 

No Questions Responses Codes 

42 Have you ever sex with a 
woman? 

1 Yes  
2 No  
97 Refused 

                
                
                            

43 At what age did you first have 
sex with woman? 

Age 
97 Refused 
98 Don’t know 
99 Valid skip 

 

44 In total, with how many diferent 
women have you had sexual 
interscourse in the past 12 
months? Sex being defined as 
vaginal ou anal sex. If you don’t 
remember give your best 
estimate. 

Number of partners 
97 Refused 
98 Don’t know 
99 Valid skip 

 

45 How many of the (response 
FSEXNUM22) women were 

Number of parners 
97 Refused 
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principal partner (like girl friend 
or wives)? 

98 Don’t know 
 

46 How many of the (response 
FSEXNUM22) women were 
ocasional partners? 

Number of parners 
97 Refused 
98 Don’t know 
 

 

47 How many of the (response 
FSEXNUM22) women were 
paid sexual partners? 

Number of parners 
97 Refused 
98 Don’t know 
 

 

48 Have you ever had anal sex 
with a man? (anal sex is when a 
man puts his penis in the anus 
of another man) 

1 Yes 
2 No 
97 Refused 

 

49  In total, with how many diferent 
men have you had sexual 
interscourse in the past 12 
months? Sex being defined as 
vaginal ou anal sex. If you don’t 
remember give your best 
estimate. 

Number of partners 
97 Refused 
98 Don’t know 
 

                
                
                
                
                                    

 
 

                                                                            Participant ID number 
 

Step 6: PARTNER MATRIX 

Now I am going to ask you a few questions about your experience with the last 3 people with whom you most recently had sex with. Please 
think of the last 3 persons you had sex with mostly recently. We will start with questions about the most recent partner. 

No Questions Responses Codes 

50 How old is the person? (best 
estimate if you don’t know) 

                 
                
                            

51 Is this partner biologically male 
or female?  

1 Biologically female 
2 Biologically male 
97 Refused 
98 Don’t know 
99 Valide skip 

 

52 What was your relationship with 
this person?  
 

1 Permanent  
2 Stead 
3 Casual 
4 Exchange (sex for money or goods) 
5 Hit and run (one night stand) 
97 Refused 
98 Don’t know or don’t remember  

 

53 In what country does this 
persno live? 

1 Mozambique 
2 South Africa 
96 other (specify) ________________ 
97 Refused 
98 Don’t know 
 

 

54 When did you first have sex 
with this person? 
PUT THE RESPONSE IN 
FORMAT OF EITHER DAYS? 
WEEKS? MONTHS OR 
YEARS; SELECT ONLY ONE 
FORMAT 

Days ago 
1 Days 
2 Weeks 
3 Months 
4 Years 
97 Refused 
98 Don’t know 
 

 

55 When did you last have sex 
with this person? 
PUT THE RESPONSE IN 
FORMAT OF EITHER DAYS? 
WEEKS? MONTHS OR 
YEARS; SELECT ONLY ONE 
FORMAT 

Days ago 
1 Days 
2 Weeks 
3 Months 
4 Years 
97 Refused 
98 Don’t know 
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56 Do you plan on having sex with 
this person in the future? 

1 Yes 
2 No 
97 Refused 

 

57  The last time you had sex 
(vaginal or anal) was a condom 
used? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 
99 Valid Skip 

                
                
                
                
                                    

58 The last time you had sex with 
this person did you used 
alcohol or drugs before or 
during sex? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 

                
                
                            

59 The last time you had sex with 
this person did you gave him or 
her money for sex? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 

 

Now I am going to ask you questions about the person you had sex with most recently before this last person. 

60 How old is the person? (best 
estimate if you don’t know) 

                 
                
                            

61 Is this partner biologically male 
or female?  

1 Biologically female 
2 Biologically male 
97 Refused 
98 Don’t know 
99 Valid skip 

 

62 What was your relationship with 
this person?  
RECORD ALL MENTIONED 

1 Permanent  
2 Stead 
3 Casual 
4 Exchange (sex for money or goods) 
5 Hit and run (one night stand) 
97 Refused 
98 Don’t know or don’t remember  

 

63 In what country does this 
persno live? 

1 Mozambique 
2 South Africa 
96 other (especify) ________________ 
97 Refused 
98 Don’t know 
 

 

64 When did you first have sex 
with this person? 
PUT THE RESPONSE IN 
FORMAT OF EITHER DAYS? 
WEEKS? MONTHS OR 
YEARS; SELECT ONLY ONE 
FORMAT 

Days ago 
1 Days 
2 Weeks 
3 Months 
4 Years 
97 Refused 
98 Don’t know 
 

 

65 When did you last have sex 
with this person? 
PUT THE RESPONSE IN 
FORMAT OF EITHER DAYS? 
WEEKS? MONTHS OR 
YEARS; SELECT ONLY ONE 
FORMAT 

Days ago 
1 Days 
2 Weeks 
3 Months 
4 Years 
97 Refused 
98 Don’t know 
 

 

66 Do you plan on having sex with 
this person in the future? 

1 Yes 
2 No 
97 Refused 

 

67  The last time you had sex 
(vaginal or anal) was a condom 
used? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 
99 Valid Skip 

                
                
                
                
                                    

68 The last time you had sex with 
this person did you used 

1 Yes 
2 No 
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alcohol or drugs before or 
during sex? 

97 Refused 
98 Don’t know 

                            

69 The last time you had sex with 
this person did you gave him or 
her money for sex? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 

 

Now I am going to ask you question about the person you had sex with most recently before this last person 

70 How old is the person? (best 
estimate if you don’t know) 

                 
                
                            

71 Is this partner biologically male 
or female?  

1 Biologically female 
2 Biologically male 
97 Refused 
98 Don’t know 
99 Valid skip 

 

72 What i or was your relationship 
with this person?  
 

1 Permanent  
2 Stead 
3 Casual 
4 Exchange (sex for money or goods) 
5 Hit and run (one night stand) 
97 Refused 
98 Don’t know or don’t remember  

 

73 In what country does this 
persno live? 

1 Mozambique 
2 South Africa 
96 other (especify) ________________ 
97 Refused 
98 Don’t know 
 

 

74 When did you first have sex 
with this person? 
PUT THE RESPONSE IN 
FORMAT OF EITHER DAYS? 
WEEKS? MONTHS OR 
YEARS; SELECT ONLY ONE 
FORMAT 

Days ago 
1 Days 
2 Weeks 
3 Months 
4 Years 
97 Refused 
98 Don’t know 
 

 

75 When did you last have sex 
with this person? 
PUT THE RESPONSE IN 
FORMAT OF EITHER DAYS? 
WEEKS? MONTHS OR 
YEARS; SELECT ONLY ONE 
FORMAT 

Days ago 
1 Days 
2 Weeks 
3 Months 
4 Years 
97 Refused 
98 Don’t know 
 

 

76 Do you plan on having sex with 
this person in the future? 

1 Yes 
2 No 
97 Refused 

 

77  The last time you had sex 
(vaginal or anal) was a condom 
used? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 
99 Valid Skip 

                
                
                
                
                                    

78 The last time you had sex with 
this person did you used 
alcohol or drugs before or 
during sex? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 

                
                
                            

79 The last time you had sex with 
this person did you gave him or 
her money for sex? 

1 Yes 
2 No 
97 Refused 
98 Don’t know 

 

 

                                                                            Participant ID number 

Step 7: STI 

Now I am going to ask you some questions about Sexual Transmitted Infections. These are diseases you can get from having sex with 
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someone. 

No Questions Responses Codes 

80 Sometimes men experience an 
abnormal discharge from their 
penis. During the last 12 
months, have you had an 
abnormal discharge from your 
penis? 

1 Yes  
2 No  
97 Refused 
98 Don’t know 

                
                
                            

81 Sometimes men have a sore or 
ulcer near their penis. During 
the last 12 months, have you 
had a sore or ulcer near your 
penis? 

1 Yes  
2 No  
97 Refused 
98 Don’t know 

 

82 In the last 12 months, did 
someone inform you that you 
had or could have an STI? 

1 Yes  
2 No  
97 Refused 
98 Don’t know 

 

83 In the last time you had this 
problem did you seek medical 
advice or treatment? 

1 Yes  
2 No  
97 Refused 
98 Don’t know 
99 Valid skip 

 

84 The last time you had this 
problem where did you go? Any 
other place? 
DO NOT READ OUT 
ANSWERS? RECORD ALL 
MENTIONED 

1 Public hospital 
2 Private clinic 
3 First aid post 
4 Pharmacy 
5 Traditional doctor/religious person 
6 Friends, co-workers, other miners 
7 Company clinic 
8 TEBA clinic 
96 Other (specify) _______________  
97 Refused 
98 Don’t know 
99 Valid skip 

 

 

                                                                            Participant ID number 

Step 8: HIV Test history 

Now I am going to ask you some questions about HIV testing. Remember that you do not have to answer any questions you do not feel 
comfortable answering.  

No Questions Responses Codes 

85 Have you been tested for HIV? 1 Yes  
2 No  
97 Refused 
98 Don’t know 

 

86 Why have you not had any 
test? 
Do not read any answer, 
recorded all mentioned 

1 Don’t know where to go 
2 I am not infected to HIV 
3 Not at risk of getting AIDS 
4 I trust my partner 
5 Fear to discover that I am positive 
6 I am not ready to get the test 
7 Lack of confidentiality  
8 Don’t want to be stigmatized  
9 Fear to lose job 
96 Other (specify) __________  
97 Refused 
98 Don’t know 
99 Valid to skip 

 

87 When was the last time you 
were tested for HIV? 

1 Less than 6 months ago 
2  6-12 months ago 
3  12-23 months ago 
4  2 years ago 
5  3 years ago 
6  4 years ago 
7  5 years or more 
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97 Refused 
98 Don’t know 
99 Valid to skip 

88 For what reason did you get this 
last HIV test? Any other 
reason? 
Do not read the answers, 
record only one answer 

1 Wanted to know my HIV status  
2 My partner asked me to do 
3 Wanted to start a relationship with a new 
partner 
4 Wanted to get married 
5 Need for insure coverage 
6 Employer requested the test 
7 I felt sick 
8 Advised by health worker (nurse, doctor, peer 
educator) 
9 Other (specify) 
97 Refused 
98 Don’t know 
99 Valid skip 

 

89 What was the results of your 
last HIV test?  

1 Positive 
2 Negative 
3 Indeterminate 
4 Din’t get the results 
97 Refused 
98 Don’t know 
99 Valid skip 

 

90 Do you think your chances of 
getting HIV are smal moderate 
or great, or no risk at al? 

1 No risk 
2 Smal risk 
3 Moderate risk 
4 Great risk 
97 Refused 
Valid to skip 

 

91  Why do you think you have no 
risk or smal risk? 
 
Do not read answers record all 
mentioned 

1 I trust my partner 
2 I am faithful to my partner 
3 Use condoms 
4 No sharing needles or puncturing instruments 
5 Know that my partner and I are not infected 
6 My ancestors or God protect me 
7 It is rural or urban disease 
8 it is a women disease 
9 No HIV in my community 
10 it is a white disease 
96 Other (specify)______________ 
97 Refused 
98 Don’t know 
99 Valid to skip 

 

92  Why do you think you have 
moderate/great risk? 
Do not read answers record all 
mentioned 

1 Blood transfusion 
2 Don’t use condoms 
3 Don’t trust partner 
4 Had injuries/cuts 
5 Multiparters 
6 Prostitution/sex for money 
Other (specify) ____________  
97 Refused 
98 Don’t know 
99 Valid skip 

 

93 What do you think is your HIV 
status today? 

1 HIV positive 
2 HIV negative 
97 Refused 
98 Don’t know/don’t remember  
99 Valide to skip 
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Questionnaire 2 

 
QUESTION RESPONSES 

INT.ID INTERVIEWER: Interviewer ID [___|___] 

DATA   dd/mm/yyyy 

CODIGO INTERVIEWER: What is the participants survey code? [__|__|__| - |__| - |__|__|__] 

CODEVDT INTERVIEWER: Event ID [___|___|___|___|___|___|___|___|___] 

SCREEN1 INTERVIEWER: Is the candidate a man? 1. Man 

2. Woman 

SCREEN2 INTERVIEWER: Has the candidate participated in the miners health study this year at Res-
sano Garcia? 

1. Yes 

2. No  

IDADE INTERVIEWER: How old is the candidate in complete years? [___|___] 

SCREEN3 INTERVIEWER: Is the candidate Mozambican? 1. Yes 

2. No  

SCREEN4 INTERVIEWER: Is the candidate signing a contract to work in a mine in South Africa at 
TEBA today?  

1. Yes 

2. No  

SCREEN5 INTERVIEWER: Has the candidate worked in South Africa for at least one year?  1. Yes 

2. No  

SCREEN6 INTERVIEWER: Is the candidate capable of providing informed consent? 1. Yes 

2. No  

ELIGIBLE INTERVIEWER: Is the candidate eligible? 1. Eligible 

2. Not Eligible 

CONS1 INTERVIEWER: Did participant agree to complete questionnaire?   1. Yes 

2. Nao 

CONS1N We are interested in knowing why people are not interested in doing the questionnaire. Do 
you mind telling us your reason for not wanting to do the questionnaire?  

Open-Ended: 

CONS2 INTERVIEWER: did participant agree to have a rapid HIV test and receive results on-site 
now?  

1. Yes 

2. No  

3. Consented but it was not possible to collect blood 

CONS2N We are interested in knowing why people are not interested in doing the HIV test. Do you 
mind telling us your reason for not wanting to do the HIV test?  

Open-Ended: 

CONS3 INTERVIEWER: Did participant agree to a have a DBS made with your blood for HIV test-
ing at the National lab in Maputo?  

1. Yes 

2. No  

3. Consented but it was not possible to collect blood 

CONS3N We are interested in knowing why people are not interested in doing the DBS. Do you mind 
telling us your reason for not wanting to do the DBS?  

Open-Ended: 

  DEMOGRAPHIC DATA   
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  Now I am going to ask some basic questions about your background.    

DEMEDU1 Have you ever attended school?  1. Yes 

2. No  

7. Refused 

8. Don't know or don't remember 

DEMEDU2 What is the highest level of school you attended ?    01. Literacy 

02. Primary (Ep1) 

03. Primary (Ep2) 

04. Secondary (1º Cycle) 

05. Secondary (2º Cycle) 

06. Elementary Technical  

07. Basic Technical  

08. Middle Technical  

09. Training In Education 

10. Higher 

97. Refused 

98. Don't know 

99. Valid skip 

DEMLANG What language do you speak most commonly at home in Mozambique?  01. Portuguese 

  02. English 

  03. Ronga/Changana 

  04. Maconde 

  05. Chope 

  06. Xitswa 

  07. Bitonga 

  08. Sena 

  09. Ndau 

  10. Nyungué 

  11. Shona 

  12. Macua 

  13. Echuabo 

  14. Elómue 

  15. Swahili 

DEMLANGO 96. Other (specify) ______________                    

  97. Refused 

DEMREL What is your religion? 01. Catholic 
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DO NOT READ OUT ANSWERS.  

02. Protestant/Evangelic 

  03. Sião/Zione 

  04. Muslim 

  05. Animist 

  06. None 

DEMRELO 96. Other(Specify) ______________                    

  97. Refused 

DEMOCO What is your principal occupation at the mine?  1. Electrician 

  2. Pump Operator 

  3. Plumber 

  4. Shift controller 

  5. Machine operator 

  6. Common labor 

  7. Driller 

  8. Team leader 

  9. Cook 

  10. Crane operator 

  11. Driver 

DEMOCOO 12. Other 

  97. Refused 

DEMRES1 When you are in Mozambique, in what province is your primary residence?  
(READ DEFINITION OF PRIMARY RESIDENCE: a primary residence is defined as the unit 
that you have occupied for the largest part of the calendar year while in Mozambique) 

01. Niassa 

02. Cabo Delgado 

03. Nampula 

04. Zambézia 

05. Tete 

06. Manica 

07. Sofala 

08. Inhambane 

09. Gaza 

10. Maputo Province 

11. Maputo City 

98. Don't know 

97. Refused 

DEMRES2 When you are in South Africa, in what province is your primary residence?  1. Eastern Cape 

  2. Free State 

  3. Gauteng 
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  4. Kwazulu-Natal 

  5. Limpopo 

  6. Mpumalanga 

  7. North West 

  8. Northern Cape 

  9. Western Cape 

DEMRES2O 96. Other: ______________________ 

  97. Refused 

  98. Don't know 

DEMRES3 In total, how many years have you worked in South African Mines?  [____|____] (number of years) 

0. If less than 1 year 

97. Refused 

98. Doesn't know or doesn't remember 

DEMRES4 The last year you worked in South Africa, did you live in men-only mining hostels?  1. Yes 

2. No 

99. No Response 

DEMRES5 With approximately how many other men did you share a room with?  [____|____] (number of persons) 

997. Refused 

999. No Response 

DEMRES6 If you were not staying in a hostel, with whom did you reside the greatest part of your time 
while in South Africa?   

1. With my family 

  2. With a girlfriend/lover 

  3. With friends/colleagues 

  4. Alone 

DEMRES6O 96. Other (specify):__________ 

  97. Refused 

  99. No Response 

DEMRES7 On average, how many times a year do you make trips back to Mozambique?  [____|____] (number of times) 

997. Refused 

998. Don't know 

  MARITAL HISTORY   

  Now I am going to ask you some questions about your marital status.  These may or may 
not apply to you.  

  

MARITAL1 Are you currently married or living together with a woman as if married? 1. Yes, Currently Married  

2. Yes, Living With A Woman 

3. No 
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7. Refused 

MARITAL2 Have you ever been married or lived together with a woman as if married? 1. Yes, Formerly Married  

2. Yes, Lived With A Woman 

3. No 

7. Refused 

9. Valid skip 

MARITAL3 What is your current marital status: widowed, divorced, or separated? 1. Widowed 

2. Divorced 

3. Separated 

7. Refused 

9. Valid skip 

MARITAL4 How many wives/other partners do you have as married in Mozambique?  [____|____]  

997. Refused 

998. Don't know 

999. Valid skip 

MARITAL5 And in South Africa? [____|____]  

997. Refused 

998. Don't know 

999. Valid skip 

  SEXUAL HISTORY   

  Now I am going to ask you some questions about sexual history.  These questions can be 
sensitive. Please remember that you do not have to provide answers to questions you do 
not feel comfortable answering.  

  

FVSEX Have you ever had sex with a woman? 1. Yes  

2. No  

7. Refused 

FVSEXAGE At what age did you first have sex with a woman? [____|____] (age) 

997. Refused 

998. Don't know 

999. Valid skip 

FSEXNUM1 In total, with how many different women have you had sexual intercourse in the past 12 
months? Sex being defined as vaginal or anal sex. If you don't remember, give your best 
estimate. 

[____|____|____] (number of  partners) 

997. Refused 

998. Don't know 

FSEXNUM2 How many of the (response FSEXNUM1) women were a principal partner (like girlfriends or 
wives)? 

[____|____] (number of  partners) 

997. Refused 

998. Don't know 
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999. Valid skip 

FSEXNUM3 How many of the (response FSEXNUM1) women were occasional partners? [____|____] (number of  partners) 

997. Refused 

998. Don't know 

999. Valid skip 

FSEXNUM4 How many of the (response FSEXNUM1) women were paid sexual partners?  [____|____] (number of  partners) 

997. Refused 

998. Don't know 

999. Valid skip 

TPARTNER Total number of partners [____|____] (number of  partners) 

MASEX1 Have you ever had anal sex with a man? (anal sex is when a man puts his penis in the 
anus of another man) 

1. Yes  

2. No  

7. Refused 

MASEX2 In total, with how many different men have you had sexual intercourse in the past 12 
months? Sex being defined as anal sex. If you don't remember, give your best estimate. 

[____|____|____] (number of  partners) 

9997. Refused 

9998. Don't know 

9999. Valid skip 

  PARTNER MATRIX   

  Now I’ m going to ask you a few questions about your experiences with the last 3 people 
with whom you most recently had sex with. Please think of the last 3 people you have had 
sex with mostly recently. We will start with questions about the most recent partner.   

  

P1.AGE How old is is this person? (Best estimate if you don’t know) [____|____] (age) 
997. Refused 
998. Don't know or don't remember 
999. Valid skip 

P1.FM Is this partner biologically male or female?  1. Biological female  

2. Biological male 

7. Refused 

8. Don’t know or don't remember 

9. Valid skip 

P1.RLTN What is or was your relationship to this person?  
 
RECORD ALL MENTIONED  

1. Permanent 

2. Steady 

3. Casual 

4. Exchange (Sex for money or goods) 

5. Hit and Run (one night stand) 

7. Refused 
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8. Don’t know or don't remember 

9. Valid skip 

P1.CTRY In what country does this person live? 1. Mozambique 

  2. South África                                          

P1.CTRYO 6. Other (Specify) 

  7. Refused 

  8. Don’t know or don't remember 

  9. Valid skip 

P1.MCP1 When did you first have sex with this person? 
 
PUT THE RESPONSE IN FORMAT OF EITHER DAYS, WEEKS, MONTHS OR YEARS.  
SELECT ONLY ONE FORMAT.  

_________ ago 

1. Dias 

2. Semanas 

3. Meses 

4. Anos 

TIMEP1.1 Write in number of days [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP1.2 Write in number of months [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP1.3 Write in number of weeks [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP1.4 Write in number of years [____|____]  
98. Don't know or don't remember 
99. Valid skip 

P1.MCP2 When did you last have sex with this person? 
 
PUT THE RESPONSE IN FORMAT OF EITHER DAYS, WEEKS, MONTHS OR YEARS.  
SELECT ONLY ONE FORMAT.  

_________ ago 

1. Dias 

2. Semanas 

3. Meses 

TIMEP1.5 Write in number of days [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP1.6 Write in number of months [____|____]  
98. Don't know or don't remember 
99. Valid skip 
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TIMEP1.7 Write in number of weeks [____|____]  
98. Don't know or don't remember 
99. Valid skip 

P1.MCP3 Do you plan on having sex with this person again in the future?  1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

P1.FASX1 The last time you had sex (vaginal or anal) with this person was a condom used?  1. Yes   

2. No  

7. Refused 

8. Don’t know 

9. Valid skip 

P1.FAXS2 The last time you had sex with this person, did you use drugs or alcohol before or during 
sex? 

1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

P1.PAY The last time you had sex with this person, did you give him or her money for sex?  1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

  Now I am going to ask you questions about the person you had sex with most recently be-
fore this last person.  

  

P2.AGE How old is is this person? (Best estimate if you don’t know) [____|____] (age) 
997. Refused 
998. Don't know or don't remember 
999. Valid skip 

P2.FM Is this partner biologically male or female?  1. Biological female  

2. Biological male 

7. Refused 

8. Don’t know or don't remember 

9. Valid skip 

P2.RLTN What is or was your relationship to this person? RECORD ALL MENTIONED  1. Permanent 

2. Steady 
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3. Casual 

4. Exchange (Sex for money or goods) 

5. Hit and Run (one night stand) 

7. Refused 

  

8. Don't know or don't remember 

P2.CTRY In what country does this person live? 1. Mozambique 

  2. South África                                          

P2.CTRYO 6. Other (Specify) 

  7. Refused 

    

  8. Don’t know 

P2.MCP1 When did you first have sex with this person? 
 
PUT THE RESPONSE IN FORMAT OF EITHER DAYS, WEEKS, MONTHS OR YEARS.  
SELECT ONLY ONE FORMAT.  

_________ ago 

1. Dias 

2. Semanas 

3. Meses 

4. Anos 

TIMEP2.1 Write in number of days [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP2.2 Write in number of months [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP2.3 Write in number of weeks [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP2.4 Write in number of years [____|____]  
98. Don't know or don't remember 
99. Valid skip 

P2.MCP2 When did you last have sex with this person? 
 
PUT THE RESPONSE IN FORMAT OF EITHER DAYS, WEEKS, MONTHS OR YEARS.  
SELECT ONLY ONE FORMAT.  

_________ ago 

1. Dias 

2. Semanas 

3. Meses 

TIMEP2.5 Write in number of days [____|____]  
98. Don't know or don't remember 
99. Valid skip 
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TIMEP2.6 Write in number of months [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP2.7 Write in number of weeks [____|____]  
98. Don't know or don't remember 
99. Valid skip 

P2.MCP3 Do you plan on having sex with this person again in the future?  1. Yes 

2. No 

7. Refused 

  

8. Don’t know 

P2.FASX1 The last time you had sex (vaginal or anal) with this person was a condom used?  1. Yes   

2. No  

7. Refused 

8. Don’t know 

9. Valid skip 

P2.FAXS2 The last time you had sex with this person, did you use drugs or alcohol before or during 
sex? 

1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

P2.PAY The last time you had sex with this person, did you give him or her money for sex?  1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

  Now I am going to ask you questions about the person you had sex with most recently be-
fore this last person.  

  

P3.AGE How old is is this person? (Best estimate if you don’t know) [____|____] (age) 
997. Refused 
998. Don't know or don't remember 
999. Valid skip 

P3.FM Is this partner biologically male or female?  1. Biological female  

2. Biological male 

7. Refused 

8. Don’t know or don't remember 

9. Valid skip 
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P3.RLTN What is or was your relationship to this person?  
 
RECORD ALL MENTIONED  

1. Permanent 

2. Steady 

3. Casual 

4. Exchange (Sex for money or goods) 

5. Hit and Run (one night stand) 

7. Refused 

8. Don’t know 

9. Valid skip 

P3.CTRY In what country does this person live? 1. Mozambique 

  2. South África                                          

P3.CTRYO 6. Other (Specify) 

  7. Refused 

  8. Don’t know 

  9. Valid skip 

P3.MCP3 When did you first have sex with this person? 
 
PUT THE RESPONSE IN FORMAT OF EITHER DAYS, WEEKS, MONTHS OR YEARS.  
SELECT ONLY ONE FORMAT.  

_________ ago 

1. Dias 

2. Semanas 

3. Meses 

4. Anos 

TIMEP3.1 Write in number of days [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP3.2 Write in number of months [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP3.3 Write in number of weeks [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP3.4 Write in number of years [____|____]  
98. Don't know or don't remember 
99. Valid skip 

P3.MCP3 When did you last have sex with this person? 
 
PUT THE RESPONSE IN FORMAT OF EITHER DAYS, WEEKS, MONTHS OR YEARS.  
SELECT ONLY ONE FORMAT.  

_________ ago 

1. Dias 

2. Semanas 

3. Meses 
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TIMEP3.5 Write in number of days [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP3.6 Write in number of months [____|____]  
98. Don't know or don't remember 
99. Valid skip 

TIMEP3.7 Write in number of weeks [____|____]  
98. Don't know or don't remember 
99. Valid skip 

P3.MCP3 Do you plan on having sex with this person again in the future?  1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

P3.FASX1 The last time you had sex (vaginal or anal) with this person was a condom used?  1. Yes   

2. No  

7. Refused 

8. Don’t know 

9. Valid skip 

P3.FAXS2 The last time you had sex with this person, did you use drugs or alcohol before or during 
sex? 

1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

P3.PAY The last time you had sex with this person, did you give him or her money for sex?  1. Yes 

2. No 

7. Refused 

8. Don’t know 

9. Valid skip 

  CONDOMS AND LUBRIFICATION   

  Now I am going to ask you about condom and lubricant use.    

CONDOM1   Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

CONDOM1A  Where do you usually obtain condoms?  
 
RECORD ALL MENTIONED  

Hospital (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1B Private Clinic (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1C Pharmacy (0. Not selected, 1. Selected, 9. Skip) 
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CONDOM1D Shop/Supermarket (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1E Café/Bar/Disco (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1F Gas Station (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1G Hotel (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1H Market/Stand (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1I At Work/At the company (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1J Street Vendor (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1K Friends (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1L AIDS Organizations (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1M School (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1N Peer education (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1O Other (0. Not selected, 1. Selected, 9. Skip) 

CONDOM1S Other specify 

CONDOM1P Doesn't remember (0. Not selected, 1. Selected, 9. Skip) 

CONDOM2 In the last mine that you worked did you have access to free condoms?  1. Yes 

2. No 

7. Refused 

8. Don't know 

  PROGRAM COVERAGE   

  Now I am going to ask you some questions about your experience with social programs.    

PGMCOV1 During the last 12 months, have you attended any meetings (“palestras”) to discuss HIV 
and/or AIDS in Mozambique? 

1. Yes  

2. No  

7. Refused 

8. Don't know 

PGMCOV2 During the last 12 months, have you attended any meetings (“palestras”) to discuss HIV 
and/or AIDS in South Africa? 

1. Yes  

2. No  

7. Refused 

8. Don't know 

PGMCOV3 In the last 12 months did you receive any of these items for free in Mozambique? (Con-
doms, lube, pamphlets or anything else?) 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

PGMCOV3A Condoms  (0. Not selected, 1. Selected, 9. Skip) 

PGMCOV3B Lubricants  (0. Not selected, 1. Selected, 9. Skip) 

PGMCOV3C Pamphlets about HIV or AIDS   (0. Not selected, 1. Selected, 9. 
Skip)                                          

PGMCOV3D None  (0. Not selected, 1. Selected, 9. Skip)                                            

PGMCOV3E Other (0. Not selected, 1. Selected, 9. Skip) 
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PGMCOV3O Other (specify):__________ 

PGMCOV4 In the last 12 months, did you receive any of these items for free in South Africa? (Con-
doms, lube, pamphlets or anything else?) 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

PGMCOV4A Condoms  (0. Not selected, 1. Selected, 9. Skip) 

PGMCOV4B Lubricants  (0. Not selected, 1. Selected, 9. Skip) 

PGMCOV4C Pamphlets about HIV or AIDS   (0. Not selected, 1. Selected, 9. 
Skip)                                          

PGMCOV4D None  (0. Not selected, 1. Selected, 9. Skip)                                            

PGMCOV4E Other (0. Not selected, 1. Selected, 9. Skip) 

PGMCOV4O Other (specify):__________ 

  STI   

  Now I am going to ask you some questions about sexually transmitted diseases.  These are 
diseases you can get from having sex with someone.  

  

STI01 Sometimes men experience an abnormal discharge from their penis. During the last 12 
months, have you had an abnormal discharge from your penis? 

1. Yes  

2. No  

7. Refused 

8. Don't know 

STI02 Sometimes men have a sore or ulcer near their penis. During the last 12 months, have you 
had a sore or ulcer near your penis? 

1. Yes  

2. No  

7. Refused 

8. Don't know 

STI03 In the last 12 months, did someone inform you that you had or could have an STI? 1. Yes  

2. No  

7. Refused 

8. Don't know 

STI04 The last time you had this problem did you seek medical advice or treatment? 1. Yes  

2. No  

7. Refused 

8. Don't know 

9. Valid skip 

STIO5 The last time you had this problem where did you? Any other place?  
 
DO NOT READ OUT ANSWERS. RECORD ALL MENTIONED. 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

STI05A Public Hospital/Health Center  (0. Not selected, 1. Selected, 9. 
Skip) 

STI05B Private Clinic  (0. Not selected, 1. Selected, 9. Skip) 

STI05C First Aid Post  (0. Not selected, 1. Selected, 9. Skip) 
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STI05D Pharmacy  (0. Not selected, 1. Selected, 9. Skip) 

STI05E Traditional doctor/religious person  (0. Not selected, 1. Selected, 
9. Skip) 

STI05F Friends, coworkers, other miners  (0. Not selected, 1. Selected, 
9. Skip) 

STI05G Company clinic  (0. Not selected, 1. Selected, 9. Skip) 

STI05H TEBA clinic  (0. Not selected, 1. Selected, 9. Skip) 

STI05I Other (0. Not selected, 1. Selected, 9. Skip) 

STI05O Other (specify):__________ 

  HEALTH UTILIZATION   

  Now I am going to ask you some questions about your experience with the health care 
system.    

  

CIRCUMSZ Have you been circumcised? 
 
SHOW THE CIRCUMCISION VISUAL AID. 

1. Yes  

2. No  

7. Refused 

8. Don't know 

HEALTH1 Did you receive health care in Mozambique in the last 12 months?  1. Yes  

2. No  

97. Refused 

HEALTH2 Where did you last receive healthcare in Mozambique?  01. Public Hospital/Health Center 

  02. Private Clinics 

  03. Pharmacy 

  04. Traditional doctor/religious person 

  05. Friends, coworkers, other miners 

  06. TEBA clinic 

HEALTH2O 96. Other (specify):__________ 

  97. Refused 

  98. Don't know 

    99. Valid skip 

HEALTH3 Did you receive health care in South Africa in the last 12 months?  1. Sim 

2. Não 

97. Refused 

HEALTH4 Where did you last receive healthcare in South Africa?  01. Public Hospital/Health Center 

  02. Private Clinics 

  03. Pharmacy 

  04. Traditional Doctor/Healer/Religious person 

  05. Friends, coworkers, other miners 
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  06. Company clinic 

HEALTH4O 96. Other (specify):__________ 

  97. Refused 

  98. Don't know 

  99. Valid skip 

HEALTH5 During the last 12 months, have you had difficulty getting medical care from a doctor, nurse 
or other health professional when you sought it in South Africa? 

1. Yes  

2. No  

7. Refused 

8. Don't know 

9. Valid skip 

HEALTH6 What difficulty did you have?  
 
DO NOT READ OUT ANSWERS. RECORD ALL MENTIONED. 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

HEALTH6A Too expensive (0. Not selected, 1. Selected, 9. Skip) 

HEALTH6B Too far away (0. Not selected, 1. Selected, 9. Skip) 

HEALTH6C Could not take time from work (0. Not selected, 1. Selected, 9. 
Skip) 

HEALTH6D Long waiting times (0. Not selected, 1. Selected, 9. Skip) 

HEALTH6E Other (0. Not selected, 1. Selected, 9. Skip) 

HEALTH6O Other (specify):__________ 

HEALTH7 During  the last 12 months, did you try to get any medications that you were unable to get in 
South Africa? 

1. Yes  

2. No  

7. Refused 

8. Don't know 

HEALTH8 

Why were you unable to get the medications?  
 
 
DO NOT READ OUT ANSWERS. RECORD ALL MENTIONED. 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

HEALTH8A Too expensive (0. Not selected, 1. Selected, 9. Skip) 

HEALTH8B Too far away (0. Not selected, 1. Selected, 9. Skip) 

HEALTH8C Could not take time from work (0. Not selected, 1. Selected, 9. 
Skip) 

HEALTH8D Long waiting times (0. Not selected, 1. Selected, 9. Skip) 

HEALTH8E Were not for sale (0. Not selected, 1. Selected, 9. Skip) 

HEALTH8F Other (0. Not selected, 1. Selected, 9. Skip) 

HEALTH8O Other (specify):__________ 

TB1 Have you ever been diagnosed with tuberculosis? 1. Yes  

2. No  

7. Refused 
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8. Don't know 

TB2 When you were diagnosed for tuberculosis were you also tested for HIV?  1. Yes  

2. No  

7. Refused 

8. Don't know 

9. Valid skip 

  HIV TESTING HISTORY   

  Now I am going to ask you some questions about HIV testing.  Remember that you do not 
have to answer any questions you do not feel comfortable answering.  

  

VCT1 Have you been tested for HIV?  1. Yes  

2. No  

7. Refused 

8. Don't know 

VCT2 

Why have you NOT had an HIV test?  
 
DO NOT READ OUT ANSWERS. RECORD ALL MENTIONED. 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

VCT2A Don't Know Where To Go (0. Not selected, 1. Selected, 9. Skip) 

VCT2B I Am Not Infected with HIV (0. Not selected, 1. Selected, 9. 
Skip) 

VCT2C Not At Risk Of Getting Aids (0. Not selected, 1. Selected, 9. 
Skip) 

VCT2D I Trust My Partner (0. Not selected, 1. Selected, 9. Skip) 

VCT2E Fear To Discover That I Am Positive (0. Not selected, 1. Select-
ed, 9. Skip) 

VCT2F I Am Not Ready To Get The Test (0. Not selected, 1. Selected, 
9. Skip) 

VCT2G Lack Of Confidentiality (0. Not selected, 1. Selected, 9. Skip) 

VCT2H Don't Want To Be Stigmatized (0. Not selected, 1. Selected, 9. 
Skip) 

VCT2I Fear To Lose Job (0. Not selected, 1. Selected, 9. Skip) 

VCT2J Other (0. Not selected, 1. Selected, 9. Skip) 

VCT2JO Other (specify):__________ 

VCT3 When was the last time you were tested for HIV? 01. Less Than 6 Months ago 

03. 6 - 12 Months ago 

04. 12 - 23 Months ago 

05. Two 2 Years ago 

06. Three 3 Years ago 

07. Four 4 Years ago 
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08. Five 5 Years Or More ago 

97. Refused 

98. Don't know 

99. Valid skip 

VCT4 Where did you do your last HIV test? 
 
 
DO NOT READ OUT ANSWERS. RECORD ONLY ONE ANSWER. 

01. GATV/ATS/VCT 

  02. Hospital/Health Center 

  03. Blood Donation 

  04. Private Clinic/Lab 

  05. SAAJ 

  06. Satellite GATV/ATS/VCT 

  07. PMTCT 

  08. Community ATS/VCT  

  09. Mining company 

VCT4O 96. Other (specify):__________ 

  97. Refused 

  98. Don't know 

  99. Valid skip 

VCT5 For what reason did you get this last test? Any other reason?  
 
DO NOT READ OUT ANSWERS. RECORD ALL MENTIONED. 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

VCT5A Wanted to know if I had HIV (0. Not selected, 1. Selected, 9. 
Skip) 

VCT5B My partners asked me to get tested (0. Not selected, 1. Select-
ed, 9. Skip) 

VCT5C Wanted To Start Sexual Relations With A New Partner (0. Not 
selected, 1. Selected, 9. Skip) 

VCT5D Wanted To Get Married (0. Not selected, 1. Selected, 9. Skip) 

VCT5E Need For Insurance Coverage (0. Not selected, 1. Selected, 9. 
Skip) 

VCT5F Employer Requested The Test (0. Not selected, 1. Selected, 9. 
Skip) 

VCT5G I Felt Sick (0. Not selected, 1. Selected, 9. Skip) 

VCT5H Advised By A Health Worker (Nurse/doctor/peer educator) (0. 
Not selected, 1. Selected, 9. Skip) 

VCT5I Other (0. Not selected, 1. Selected, 9. Skip) 

VCT5O Other specify 

VCTGOOD Were you very satisfied, satisfied, a little satisfied, or not satisfied with the quality of ser- 1. Very satisfied  

2. Satisfied 
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vices provided at the place where you got the last test? 3. Indifferent 

4. Unsatisfied 

5. Very unsatisfied 

7. Refused 

8. Don't know 

9. Valid skip 

VCT6 What was the result of your most recent HIV test?  1. Positive  

2. Negative  

3. Indeterminate  

4. Didn’t get my results  

7. Refused 

8. Don't know 

9. Valid skip 

VCT7 How long ago was your first positive test result?  01. Less Than 6 Months ago 

02. Between 6 - 12 months ago 

03. Between 12 - 23 months ago 

04. Two 2 Years ago 

05. Three 3 Years ago 

06. Four 4 Years ago 

0. Five 5 Years ago Or More 

97. Refused 

98. Don't know 

99. Valid skip 

VCTRK1 Do you think your chances of getting HIV are small, moderate, great, or no risk at all? 
 
                 

1. No Risk 

2. Small Risk 

3. Moderate Risk 

4. Great Risk 

7. Refused 

9. Valid skip 

VCTRK2   Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

VCTRK2A Why do you think that you have no risk/small risk?  
 
Any other reason?  

I trust my partner (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2B I am faithful to my partner (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2C Use Condoms (0. Not selected, 1. Selected, 9. Skip) 
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VCTRK2D  
DO NOT READ OUT ANSWERS. RECORD ALL MENTIONED. 

No Sharing Needles or Puncturing Instruments  (0. Not select-
ed, 1. Selected, 9. Skip) 

VCTRK2E Know That My Partner and I Aren’t Infected (0. Not selected, 1. 
Selected, 9. Skip) 

VCTRK2F My Ancestors Protect Me (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2G My God Protect Me (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2H It is a Rural Disease (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2I It is a Urban Disease (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2J It is a Woman's Disease (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2K No HIV In My Community (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2L It Is A Black Disease (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2M It Is A White Disease (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2N Other (0. Not selected, 1. Selected, 9. Skip) 

VCTRK2O Other specify 

VCTRK3 Why do you think that you have a moderate/great risk? 
 
Any other reason? 
 
DO NOT READ OUT ANSWERS. RECORD ALL MENTIONED. 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

VCTRK3A Blood Transfusion (0. Not selected, 1. Selected, 9. Skip 

VCTRK3B Don't Use Condoms (0. Not selected, 1. Selected, 9. Skip 

VCTRK3C Don't Trust Partner (0. Not selected, 1. Selected, 9. Skip 

VCTRK3D Had Injuries/Cuts (0. Not selected, 1. Selected, 9. Skip 

VCTRK3E Multiple Partners (0. Not selected, 1. Selected, 9. Skip 

VCTRK3F Prostitution, sex for money (0. Not selected, 1. Selected, 9. Skip 

VCTRK3G Other (0. Not selected, 1. Selected, 9. Skip) 

VCTRK3O Other specify 

VCTRK4 What do you think is your HIV status today?  1. HIV positive  

2. HIV negative  

7. Refused 

8. Don't know or don't remember 

9. Valid skip 

  HIV CARE AND TREATMENT   

  Because you have said you know your HIV status to be positive, I am now going to ask you 
some questions about HIV treatment.   

  

POS1 Have you seen a nurse, doctor or other health care provider for a medical evaluation or 
care related to your HIV infection? 

1. Yes  

2. No  

7. Refused 
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8. Don't know 

9. Valid skip 

POS2 Have you ever taken or are currently taking ARVs? If yes, are you currently taking them? 
Antiretroviral are medications that reduce the multiplication of the HIV virus in an HIV in-
fected person and make it possible for them to live longer with HIV.  

1. Yes, currently taking  

2. Yes, no longer taking  

3. No  

7. Refused 

8. Don't know 

9. Valid skip 

POS3 Have you taken ARVs during the past 12 months? 1. Yes  

2. No  

7. Refused 

8. Don't know 

9. Valid skip 

POS4 

Why did you stop taking ARVs?  
 
READ OUT ANSWERS. RECORD ALL MENTIONED. 

Number of different answers filled out by each particpant (0-9 
possible, 9=skipped all questions) 

POS4A They made me sick (0. Not selected, 1. Selected, 9. Skip 

POS4B They did not work (0. Not selected, 1. Selected, 9. Skip 

POS4C I could not afford them (0. Not selected, 1. Selected, 9. Skip 

POS4D Distance to get them is far (0. Not selected, 1. Selected, 9. Skip 

POS4E I was feeling better and did not need them (0. Not selected, 1. 
Selected, 9. Skip 

POS4F A doctor/nurse told me to stop taking them (0. Not selected, 1. 
Selected, 9. Skip 

POS4G The pharmacy ran out of the medicine (0. Not selected, 1. Se-
lected, 9. Skip 

POS4H Other (0. Not selected, 1. Selected, 9. Skip) 

POS4O Other specify 

POS5 

If taking ARV, where do you go for ARV’s? 
 
RECORD ALL MENTIONED. 

The number of answers the participant gave (0-9 possible, 
99=skip) 

POS5A Public Hospital/Health Center (0. Not selected, 1. Selected, 9. 
Skip) 

POS5B Private Clinics (0. Not selected, 1. Selected, 9. Skip) 

POS5C Pharmacy (0. Not selected, 1. Selected, 9. Skip) 

POS5D Traditional doctor/religious person (0. Not selected, 1. Selected, 
9. Skip) 

POS5E Company clinic (0. Not selected, 1. Selected, 9. Skip) 
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POS5F Market (0. Not selected, 1. Selected, 9. Skip) 

POS5G Friend/family member (0. Not selected, 1. Selected, 9. Skip) 

POS5H Other (0. Not selected, 1. Selected, 9. Skip) 

POS5O Specifiy Other 

POS6 If no longer taking, where did you go for ARV’s? 
 
RECORD ALL MENTIONED. 

The number of answers the participant gave (0-9 possible, 
99=skip) 

POS6A Public Hospital/Health Center (0. Not selected, 1. Selected, 9. 
Skip) 

POS6B Private Clinics (0. Not selected, 1. Selected, 9. Skip) 

POS6C Pharmacy (0. Not selected, 1. Selected, 9. Skip) 

POS6D Traditional doctor/religious person (0. Not selected, 1. Selected, 
9. Skip) 

POS6E Company clinic (0. Not selected, 1. Selected, 9. Skip) 

POS6F Market (0. Not selected, 1. Selected, 9. Skip) 

POS6G Friend/family member (0. Not selected, 1. Selected, 9. Skip) 

POS6H Other (0. Not selected, 1. Selected, 9. Skip) 

POS6O Specifiy Other 

POS7 If never took ARV, where could you go for ARV’s? 
 
RECORD ALL MENTIONED. 

The number of answers the participant gave (0-9 possible, 
99=skip) 

POS7A Public Hospital/Health Center (0. Not selected, 1. Selected, 9. 
Skip) 

POS7B Private Clinics (0. Not selected, 1. Selected, 9. Skip) 

POS7C Pharmacy (0. Not selected, 1. Selected, 9. Skip) 

POS7D Traditional doctor/religious person (0. Not selected, 1. Selected, 
9. Skip) 

POS7E Company clinic (0. Not selected, 1. Selected, 9. Skip) 

POS7F Market (0. Not selected, 1. Selected, 9. Skip) 

POS7G Friend/family member (0. Not selected, 1. Selected, 9. Skip) 

POS7H Other (0. Not selected, 1. Selected, 9. Skip) 

POS7O Specifiy Other 

POS8 Would it be preferable to receive antiretroviral drugs in South Africa or in Mozambique?  01. RSA 

02. Mocambique 

03. Either/no preference 

97. Refused 

98. Don't know 
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99. Valid skip 

POSGOOD Were you very satisfied, satisfied, indifferent, unsatisfied, or very unsatisfied with the quality 
of services provided at the place where you go or went to for treatment? 

1. Very satisfied  

2. Satisfied 

3. Indifferent 

4. Unsatisfied 

5. Very unsatisfied 

7. Refused 

8. Don't know 

9. Valid skip 

  INTERVIEWER COMMENT QUESTIONS   

VALID INTERVIEWER: Do you have confidence that the participant's responses are true? 1. Confident 

2. Some questions 

3. I'm not confident 

VALIDSPC INTERVIEWER: Please explain why you don't have confidence or have doubts about the 
participant's answers? 

open ended 

INTCOMM INTERVIEWER: Would you like to add some comments 1. Yes 

2. No  

9. Valid skip 

INTTXT INTERVIEWER: write comments  open ended 

INELIGI Why the participant is not eligible? 
 
MARK ALL THAT APPLY. 

The number of answers the participant gave (0-9 possible, 
99=skip) 

INELIGIA Less than 18 yrs old  

INELIGIB Not a man biologically 

INELIGIC Is not signing a contract today 

INELIGID Already participated in the study this year 

INELIGIE Did not work in a RSA mine for a least one year.  

INELIGIF Is drunk/high 

INELIGIG Unable to communicate in one of language used in the study  

INELIGIH Did not consent for questionnaire 

INELIGII Other:_________________________ 

INELIGIHO Specifiy 

  VARIABLES RELATED TO HIV TESTING   

DBS Number of DBS prepared range 0-2, Missing=did not consent 

ELISA Result of  ELISA 0: Negative 

1: Positive 

DETERMINE Result of HIV Determine 0: Negative 
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1: Positive 

UNIGOLD Result of  HIV Unigold 0: Negative 

1: Positive 

HIVRAPID Result of  HIV 0: Negative 

1: Positive 

2: Indeterminate 

COMMENT Counselors comments related to HIV testing or DBS open ended 

  VARIABLES RELATED TO TLS RECRUITMENT   

ENTREVISTOU Number of participants interviewed that day Number 

ENUMERADO Number of miners enumerated that day Number 

IVTIME Interval between when interview initiated and ended Number in minutes 

P_ENTREVISTA Proportion of participants interviewed that day Number 

P_ENUMERACAO Proportion of miners enumerated that day Number 

PERIODO Number of the VDT day time period Number from 1 to 50 

PONDERADOR The TLS weight Number 

  RECODED VARIABLES FOR REPORT   

CONDOMALL 

Used a condom with all sexual partners in the last 12 months (up to past three sexual part-
ners from the matrix) 

1_SEMPRE 
2_ASVEZES 
3_NUNCA 

CONDOMALL1 

Used a condom with all main sexual partners in the last 12 months (up to past three sexual 
partners from the matrix) 

1_SEMPRE 
2_ASVEZES 
3_NUNCA 

CONDOMALL1C 

Used a condom with all main sexual partners in the last 12 months (up to past three sexual 
partners from the matrix) 

1_SEMPRE 
2_NUNCA_ASVEZES 

CONDOMALL2 

Used a condom with all occasional sexual partners in the last 12 months (up to past three 
sexual partners from the matrix) 

1_SEMPRE 
2_ASVEZES 
3_NUNCA 

CONDOMALL2C 

Used a condom with all occasional sexual partners in the last 12 months (up to past three 
sexual partners from the matrix) 

1_SEMPRE 
2_NUNCA_ASVEZES 

CONDOMC 

Used a condom at last sex with last sex partner 1_USOU_PRESERVATIVO 
2_NAO_USOU 
4_NAOTEVEPARCEIRASEXUAL 

DEMEDUC 

Educational level 0_SEMESCOLARIDADE 
1_ALFA_PRIMARIO 
2_SECUNDAR 

DEMEDUCC 

Educational level 1_SEM_ALFA_PRIMARIO  
2_SECUNDAR 
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DEMLANGC 

Primary language spoken at home 1_CHANGANA 
2_XITSWA 
3_CHOPE 
4_PORTUGUES 
5_OUTRO 

DEMLANGCC 

Primary language spoken at home 1_CHANGANA  
2_XITSWA 
3_CHOPE 
5_OUTROPORT 

DEMOCOC 

Primary occupation in the mines 1_MAQUINISTA_ETC 
2_TRABALHOCOMUM 
3_PERFURADOR_ETC 
4_CHEFEDEEQUIPA 
5_OUTRO 

DEMRELC 

Religion 1_CATOLICO 
2_PROTESTANTE 
3_SIAO  
4_OUTRA 

DEMRES1C 

Religion 1_MAPUTO 
2_GAZA 
3_INHAMBANE 
4_OUTRO 

DEMRES2C 

Last province of employment in RSA 1_NORTHWEST 
2_GAUTENG 
3_FREESTATE 
4_LIMPOPO 
5_OUTRO 

DEMRES2CC 

Last province of employment in RSA 1_NORTHWEST 
2_GAUTENG_FREE 
3_OUTRO 

DEMRES3C 

Number of years worked in RSA 1_1a9 
2_10a19 
3_20a29 
4_30mais 

DEMRES3CC 

Number of years worked in RSA 1_1a9 
2_10a24 
3_25mais 
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DEMRES6C 

Type of residence in RSA 0_ALOJAMENTOEMHOSTEL 
1_COMMINHAFAMILIA 
2_COMMINHANAMORADAAMANTEAMIGA 
3_COMAMIGOSCOLEGAS 
4_SOZINHO 

DEMRES7C 

Number of times in the past year traveled back to Mozambique 1_1a2viagens 
2_3a4viagens 
3_5a6viagens 
4_mais de 6 viagens 

DEMRES7CC 

Number of times in the past year traveled back to Mozambique 1_1a3viagens 
2_mais de 3 viagens 

FSEXNUM1C 

Number of sex parters in past 12 months 0_NENHUMA 
1_UMAMULHER 
2_DUASMULHERES 
3_TRESOUMAISMULHERES 

FSEXNUM2C 

Number of primary partners (wife or girlfriend) in past 12 months 0_NENHUMA 
1_UMAMULHER 
2_DUASMULHERES 
3_TRESOUMAISMULHERES 

FSEXNUM3C 

Number of occasional partners (occasional, paid or one night stand) in past 12 months 0_NENHUMA 
1_UMAMULHER 
2_DUASMULHERES 
3_MAISDE3MULHERES 

FSEXNUM4C 

Paid for sex in past 12 months 1_NAO 
2_SIM 

FVSEXAGEC 

Age of first sex 1_IDADEMENOR18 
2_IDADE1819 
3_IDADE2024 
4_IDADE25+ 

FVSEXAGECC 

Age of first sex 1_IDADEMENOR18 
4_IDADE18+ 

HEALTHC 

Received health care services in RSA or Mozambique in past 12 months 1_SIM_RSAEMOC 
2_SIM_RSA 
3_SIM_MO 
4_NAO 

HEALTHCC 

Received health care services in RSA or Mozambique in past 12 months 1_SIM 
2_NAO 
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IDADEC 

Age group 1_IDADE1830 
2_IDADE3140 
3_IDADE4150 
4_IDADE51+ 

MARITAL4C 

Marital status in Mozambique 0_NAOTEMMULHERMOCAMBIQUE 
1_UMAMULHER 
2_MAISDEUMAMULHER  
3_NAOCASADO 

MARITAL5C 

Marital status in RSA 0_NAOTEMMULHERNARSA 
1_UMAMULHER 
2_MAISDEUMAMULHER 
3_NAOCASADO  

MARITALC 

Overal maritas status 1_NUNCACASOU 
2_CASADOUNIAO 
3_VIUVODIVOR 

MARITALCC 

Marital status in RSA and Mozambique 0_NAOCASADO 
1_UMA_NA_RSA 
2_UMA_EM_MOC 
3_MAISDEUMA_EM_MOC     4_NA_RSA_E_MOC 

PAGOC 

Paid for sex in past 12 months (recoded based on responses in matrix) 1_PAGO 
2_NAOPAGO 

PARCEIRA2PAIS 

Had sex partners in both RSA and Mozambique in past 12 months 0_NENHUMAPARCEIRA 1_PARCEIRAS_2PAIS 
2_PARCEIRAS_1PAIS 

PGMCOV3_C 

Received condoms, lubricants and prevention brochures in Mozambique in past 12 months 1_RECEBEU 
2_NAORECEBEU 

PGMCOV4_C 

Received condoms, lubricants and prevention brochures in RSA in past 12 months 1_RECEBEU 
2_NAORECEBEU 

PGMCOV5C 

Received condoms, lubricants and prevention brochures in either Mozambique or RSA in 
past 12 months 

1_RECEBEU_RSAEMOC 
2_RECEBEU_RSA 
3_RECEBEU_MOC 
4_NAORECEBEU 

PGMCOV5CC 

Received condoms, lubricants and prevention brochures in overall in past 12 months 1_RECEBEU 
2_NAORECEBEU 

PGMCOVC 

Participated in an HIV lecture in past 12 months in any country 1_PARTICIPOU_RSAEMOC     2_PARTICIPOU_RSA 
3_PARTICIPOU_MOC 
4_NAOPARTICIPOU 
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PGMCOVCC 

Participated in an HIV lecture in past 12 months in either Mozambique or RSA country 1_PARTICIPOU 
2_NAOPARTICIPOU 

STI_C 

Had any symptoms of an STI (unusual discharge or odor) or was told they had an STI in the 
past 6 months 

1_REPORTOU 
2_NAOREPORTOU 

UNGASS13 

Tested for HIV in the past 12 months and received their results or were already previously 
diagnosed as HIV positive 

1_KNOWSTATUS 
2_DONTKNOWSTATUS 

VCT3C 

Tested for HIV in the past 12 months 1_<=12MESES 
2_>12MESES 
3_NUNCAFEZTESTE 

VCT6C 

Result of last HIV test 1_POSITIVO 
2_NEGATIVO 
3_INDETERMINADO 
4_NUNCAFEZTESTE 

VCT6CC 

Were ever previously diagnosed with HIV 0_NAOSABIAERAPOSITIVO 
1_POSITIVO 

VCTRK1C 

Perceived risk of contracting HIV 1_NONE 
2_LOW 
3_MODERATE 
4_HIGH 
5_KNOWNHIVPOS 

VCTRK1CC 

Perceived risk of contracting HIV 1_NONELOW 
2_MODHIGH 
5_KNOWNHIVPOS 

VCTRK4C 

Perceived risk of being HIV positive 1_POS 
2_NEG 
5_KNOWNHIVPOS 
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