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RESUMO 

Os migrantes no seu percurso migratório, e no país de acolhimento, são expostos a 

diversos fatores que podem conferir maior vulnerabilidade ao VIH e à tuberculose (TB). 

Contudo, a vulnerabilidade a estas infeções nos migrantes tem sido pouco explorada em 

estudos recentes e em dados oficiais, particularmente no contexto Português.  

Esta tese pretende contribuir para o conhecimento sobre a carga das infeções VIH, TB e 

VIH-TB em populações migrantes em Portugal, e sobre a vulnerabilidade destas 

populações a estas infeções. Os objetivos específicos estabelecidos são: 1) descrever a 

prevalência e determinar fatores sociodemográficos, socioeconómicos e 

comportamentais relacionados com o VIH, TB e coinfecção VIH-TB em migrantes; 2) 

descrever as características clínicas e genómicas de migrantes com coinfecção VIH-TB; 

3) compreender as especificidades e barreiras aos cuidados de saúde da TB em migrantes 

infetados com TB ou coinfecção VIH-TB. Este trabalho baseia-se numa revisão 

sistemática da literatura, num estudo transversal de base comunitária, na análise de dados 

clínicos e genómicos, e num estudo misto com profissionais de saúde.  

Em migrantes oriundos da África Subsariana observou-se uma elevada proporção de 

infeção por VIH (5.4%) e de infeção por TB no passado (4.1%). A revisão sistemática da 

literatura mostrou também uma maior prevalência de VIH-TB em migrantes face aos 

nacionais em países Europeus, sobretudo em migrantes da Africa subsariana. Muitos 

migrantes relataram uso inconsistente do preservativo (82.5%), múltiplos parceiros 

(23.5%), e sexo comercial (10.8%).  Cerca de metade (49.7%) nunca fez teste para o VIH, 

e mais de um terço (35%) dos VIH-positivos desconhecia o seu estatuto serológico. A 

infeção por VIH foi associada à idade (1.07 [IC95%:1.03-1.11]), à violência por parte de 

um parceiro (2.77 [IC95%:1.08-7.10]), e ao uso consistente do preservativo (0.23 

[IC95%:0.09-0.58]). Os participantes que tiveram TB no passado foram sobretudo 

homens (3.42 [IC95%:1.29-9.06]), e VIH-positivos (11.48 [IC95%:4.55-28.94]). Os 

migrantes co-infetados mais jovens tenderam a ser diagnosticados simultaneamente para 

as duas infeções, contrariamente aos mais velhos. Nos migrantes co-infetados verificou-

se também uma maior proporção de estirpes não-B do VIH comparativamente aos 

nacionais, relacionadas com uma maior carga viral. Os profissionais dos cuidados de 

saúde primários relataram que a falta de conhecimento sobre a TB nos migrantes é um 

obstáculo ao seu diagnóstico precoce. O tratamento é frequentemente interrompido 

devido a deslocações ao país de origem e à falta de apoio social no país de acolhimento. 

Também o acesso e uso de cuidados de saúde da TB pelos migrantes são frequentemente 

dificultados por fatores socioeconómicos, administrativos, e pela reduzida proteção 

social.  

Os resultados deste trabalho mostram que as populações migrantes são vulneráveis ao 

VIH e à TB em Portugal, particularmente devido ao seu desconhecimento sobre as 

mesmas e sobre os serviços de saúde, às suas condições económicas, e às dificuldades de 

acesso à prevenção e a cuidados de saúde. Intervenções futuras são necessárias em 

proximidade com as comunidades, ao nível da proteção social, da educação para a 

prevenção, e no acesso aos serviços de saúde, devendo-se também fomentar a cooperação 

internacional para responder adequadamente a estes problemas de saúde global. 

 

Palavras-chave: VIH; tuberculose; co-infeção VIH-TB; migrantes; vulnerabilidade. 
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ABSTRACT 

Migrant populations are exposed to several factors throughout their migratory journey 

and at the host country that can render an increased vulnerability to HIV and tuberculosis 

(TB). However, migrants’ vulnerability to these infectious diseases has been little 

explored in recent studies and in official reports, particularly regarding the Portuguese 

context.  

This thesis aims to contribute to improve knowledge on the burden of HIV, TB and HIV-

TB co-infection among migrant populations in Portugal, and on the vulnerability of these 

populations to these infectious diseases. The specific objectives proposed are: 1) to 

describe prevalence and determine sociodemographic, socioeconomic and behavioural 

factors related to HIV, TB and HIV-TB co-infection among migrants; 2) to describe 

clinical and genomic characteristics of migrants with HIV-TB co-infection; 3) to 

understand the specificities and barriers to TB care among migrants infected with TB or 

HIV-TB. The accomplishment of these objectives is based on a systematic review of 

literature, on a cross sectional community-based study, on the analysis of clinical and 

genomic data, and on a mixed-methods study with healthcare providers. 

High proportion of HIV infection (5.4%) and of a past TB infection (4.1%) were observed 

among sub-Saharan African migrants. Data from the systematic review of literature have 

also shown a higher prevalence of HIV-TB among migrants compared to nationals in 

European countries, particularly among those from sub-Saharan African countries. Many 

migrants reported inconsistent condom use (82.5%), multiple partners (23.5%) and 

engagement in commercial sex (10.8%). About half (49.7%) was never tested for HIV. 

Over a third (35%) of HIV-positive participants were not aware of their HIV status. HIV 

infection was associated with increasing age (1.07 [IC95%:1.03-1.11]), violence from a 

partner (2.77 [IC95%:1.08-7.10]), and consistent condom use (0.23 [IC95%:0.09-0.58]). 

Those who had TB in the past were more likely to be men (3.42 [IC95%1.29-9.06]) and 

HIV-positive (11.48 [IC95%:4.55-28.94]). Younger co-infected migrants were more 

likely to be simultaneously diagnosed for both infections, contrarily to older migrants. A 

higher proportion of non-B HIV strains were also observed among co-infected migrants 

compared to nationals, which was also related to a higher viral load. Primary healthcare 

providers referred that migrants’ unawareness about TB is an obstacle to its early 

diagnosis. Treatment is also frequently interrupted due to travels to their country of origin 

and due to lack of social support in the host country. Access and use of TB care by 

migrants is also frequently hampered by socioeconomic and administrative hurdles and 

by limited social protection. 

The findings from this work show that migrant populations remain vulnerable to HIV and 

TB in Portugal, particularly due to their unawareness about these infections and the 

healthcare services, due to their economic situation, and due to difficulties in accessing 

preventive measures and health care. Future interventions are needed in proximity with 

the communities, at social protection level, in the education for prevention, and in the 

access to healthcare services, also promoting international cooperation to appropriately 

respond to these global health issues.  

 

Keywords: HIV; tuberculosis; HIV-TB co-infection; migrants; vulnerability. 
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I. GENERAL INTRODUCTION 

I. GENERAL INTRODUCTION  

1. Migration, health vulnerabilities and infectious diseases  

International migration is a complex phenomenon with economic and social 

implications, intertwined with geopolitics, trade and culture [1]. Migration is recognized 

as one of the key components of population change in Europe [2]. However, it also 

represents a critical political and policy challenge for all countries regarding integration, 

displacement, safe migration and border management [1].  

The patterns of migration can change greatly over time, reflecting complex and 

inter-related factors, ranging from geographical, historical, economic, political, 

environmental and demographic factors [3–5]. The decision to migrate is complex and 

results from push factors ― inconvenient conditions in homeland that impel the decision 

to migrate ― and pull factors ― a series of positive attributes perceived to exist at the 

new location ―, that influence the decision to migrate [6]. There is considerable 

heterogeneity inside the “migrant” category [7], which can include documented migrants, 

undocumented (or irregular) migrants, refugees, asylum seekers, internal migrants, labour 

migrants, among others [8]. For the purpose of this research, we adopted the definition of 

“migrant” provided by the United Nations (UN): “Any person who lives temporarily or 

permanently in a country where he or she was not born, and has acquired some 

significant social ties to this country.” [9].  

The number of international migrants worldwide maintained a growing trend over 

the past seventeen years. From 2010 to 2015, migration increased 2% and the number of 

migrants reached the 258 million in 2017 [10]. Between 2014 and 2016, the number of 

migrants in the European Union (EU) increased more than 40% [11], and in 2017, 78 

million international migrants were residing in Europe [10]. In Portugal, there was a 

13.9% increase in the foreign-born population in 2018 compared with the previous year, 

with more than 480 thousand foreign-born individuals; most were on their working age 

(81.1%) [12]. Previous estimations also report that foreign-born individuals are 

approximately 4% of the population in Portugal, with about 180 different nationalities 

composing this subgroup of the general population, and with Brazilians being the most 

represented (20%) [13,14].  

Health is one of the most important aspects of migration [15]. More than 
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traditional management of diseases among mobile populations, migrants’ health is 

intrinsically linked with the broader social determinants of health and their unequal 

distribution [16]. The migration process itself is increasingly recognized as a social 

determinant of health for migrants, their families and communities, and various benefits 

and risk factors at different stages of migration can impact migrants’ health [17]. The 

health outcomes of migrant populations depend on the living conditions in the country of 

origin (pre-departure), on experiences during the transit, and on the living conditions in 

the place of destination [15,16,18]. Such experiences can differently affect distinct 

migrant groups and communities [15,16]. At the country of origin, the physical, 

socioeconomic environment and political context, among other factors, determine many 

of the pre-conditions with which people migrate. The transit phase can be particularly 

challenging for migrants’ health, especially for those without legal documents who tend 

to undergo into dangerous journeys, travelling clandestinely or by inappropriate ways of 

transportation, and without access to healthcare during their journey [16]. At the country 

of destination, where new generations are born and newly arrived migrants are reunited 

with existing communities and family members, their health will be largely influenced by 

the outcome of the social integration and the success and their migratory project [15]. In 

Table 1, are listed some of the existing risk factors for migrants’ health during the 

different phases of migration. 
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Table 1: Main factors affecting health and well-being of migrant populations throughout 

the different phases of migration.  

Before migration 

• Pre-migratory events (i.e. trauma, torture, sexual violence, war, human rights violations) 

• Biological characteristics 

• Local epidemiological characteristics (compared to the profile at destination) 

• Environmental factors 

• Political and socioeconomic circumstances 

• Efficiency of the healthcare system 

• Linguistic, cultural and geographical proximity to destination 

During transit 

• Transports and travel conditions  

• Epidemiological characteristics of transit areas 

• Traumatic events (abuse, sexual violence) 

• Human trafficking 

• Duration of journey 

• Single or mass movements 

At the destination country 

• Migration-related policies/health policies 

• Social exclusion, discrimination 

• Socio-economic deprivation 

• Access to care 

• Language and cultural values 

• Culturally, linguistically, and epidemiologically adjusted services 

• Separation from family/partner 

• Legal status 

• Duration of stay 

• Occupational risks and exploitation 

• Exposure to risk behaviours (alcohol abuse, injection drug use, criminal organizations) 

• Abuse, (sexual) violence 

•  Living conditions 

Return to the country of origin 

• Pre-travel advice 

• Level of home community services 

• Remaining community ties 

• Poor medical assistance 

• Behavioural and health profile as acquired in host communities (e.g. reduced immunity against 

local pathogens) 

• Duration of absence 

Cross-cutting aspects  

• Age, gender 

• Socio-economic status 

• Generic factors 

Sources: Dhavan et al., 2017 [8]; Castelli and Sulis, 2017 [18]; Marceca, 2017 [15]; IOM, 2017 [17]. 
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Migratory success also depends on the health, wealth, physical preparedness and 

psychological strength of the individual [7,15]. Therefore, a good state of health is usually 

a prerequisite for migration, which causes a self-selection prior to departure [15]. As a 

consequence of this pre-selection, migrants from poor areas frequently have a better 

health than expected for their socioeconomic status ― the so-called “healthy migrant 

effect” [19]. However, after arrival, migrants’ exposure to social determinants of health 

in the host country can lead to two possible scenarios: positive health outcomes with 

granted support and health protection; or difficult socioeconomic integration and social 

inequalities that render increased health vulnerability [15,20]. In the later cases, the health 

advantage once had may deteriorate with the increasing time of residence [19,21], leading 

to the so-called “exhausted migrant effect” [15], corresponding to a lower health status 

compared with the native populations [7]. In Figure 1, are presented the main social 

determinants of migrants’ health at host countries across the different levels of 

organization. 

 

Figure 1: Social determinants of health in migrants. Source: Dhavan P, Dias HM, Creswell J, Weil 

D. An overview of tuberculosis and migration. Int J Tuberc Lung Dis. 2017, 1;21(6):610–23. 

doi:10.5588/ijtld.16.0917 [8] (Reprinted with permission of the International Union Against 

Tuberculosis and Lung Disease. Copyright © The Union.). 

 

At individual level, migrants’ health vulnerabilities are often increased by poverty 

at the destination countries [16], particularly if undocumented or if they are lower skilled 

workers [5,17]. Their poor economic situation is frequently associated with inadequate 
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nutrition, precarious housing with poor hygienic conditions [15,22], overcrowded and 

located in degraded neighbourhoods [20,23]. Moreover, separation from their families 

and from familiar social norms, alongside with feelings of loneliness might lead them to 

engage into risky cultural practices or sexual behaviours, increasing their risk for sexually 

transmitted infections [16,22]. Risky sexual behaviours have also been associated with 

alcohol consumption, a common practice observed in some migrant workers [24]. 

Moreover, migrants also frequently experience difficulties in communication and in 

understanding the functioning of healthcare systems [15,20,22,23]. At social and 

community level, feelings of failure, discrimination, violence, racism, stigmatization, 

solitude and anxiety are also commonly experienced by migrants [15,20,22,23]. They are 

usually more vulnerable for discrimination and bullying at workplace [25]. Additionally, 

migrants seem to lack control over factors that influence their health, and are limited in 

making healthy choices [16], namely power to negotiate or a voice in decision-making 

processes affecting them [5]. At the living and working conditions level, migrants are 

often exposed to high-risk working and living environments [4]. They usually engage into 

precarious and/or seasonal jobs [20,23] or exploitation [15], often occupying the so-called 

3-D jobs — dirty, dangerous and demeaning [25] —, such as professional activities with 

higher risk of exposure to dangerous substances [23,25]. Moreover, sexual abuse or 

sexual exploitation might affect migrant workers, particularly women [16,22]. At the 

general socio-economic, cultural and environmental conditions level, migrants, 

particularly those undocumented, may encounter barriers in accessing healthcare services 

due to restrictive policies, may sometimes have to pay out-of-pocket for health care 

[5,17], and are frequently excluded from social and healthcare services [4]. Even migrants 

with a more favourable socioeconomic status may experience challenges in accessing 

healthcare services related with structural and institutional obstacles [16].  

Due to exposure to several of these determinants, migrants might become 

vulnerable to several health problems, such as diabetes, obesity, psychological diseases, 

maternal and childhood related health issues, and particularly to infectious diseases such 

as tuberculosis (TB), Human Immunodeficiency Virus (HIV)/Acquired 

Immunodeficiency Syndrome (AIDS), hepatitis, and others [22]. In Portugal, data have 

shown that 37% of foreign-born individuals are at higher risk of poverty and social 

exclusion compared to nationals (23%) [13,14]. Moreover, despite of their positive 
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contribution to the country’s economy, their salaries are 4.5% lower than salaries of the 

host population, and those from countries outside the EU have higher unemployment rates 

(14.4%) compared to nationals (8.9%) [14]. Regardless of such disparities, according to 

European estimations, immigrants in Portugal perceive themselves as healthier than the 

native population (59% immigrants reported good health vs. 47% of native-born; adjusted 

for age), and have lower prevalence of non-communicable diseases [26]. However, 

infectious diseases remain among the main causes of death in these populations in 

Portugal [22]. 

The relation between migration and infectious diseases is complex and difficult 

to measure [22]. Mobile populations may modify the epidemiology and global 

distribution of certain infectious diseases. For instance, incidence may increase in the host 

countries despite of the decline of autochthonous cases [27]. Although there is limited 

evidence about the transmission of communicable diseases between migrants and native-

born citizens [28,29], they can spread within migrant community settings [29], and some 

might remain asymptomatic for long periods of time without proper care [27].   

Infectious diseases among migrants can be categorised according to their 

distribution. Common diseases comprise respiratory infections and vaccine-preventable 

diseases. Tropical diseases include typhoid fever, malaria, schistosomiasis, filariasis, 

cysticercosis and Chagas’ disease; and transmissible infections with worldwide 

distribution include HIV, TB, syphilis [27,30]. Tropical infectious diseases are acquired 

at the country of origin or during journey, and its transmission cycle is usually interrupted 

at the host country. However, migrants might remain vulnerable to the acquisition of other 

types of infections, namely blood-borne viruses during journey and at the host country 

[31]. Conversely, many migrants outside the EU come from countries where prevention 

and control of infectious diseases such as HIV and TB is inadequate and exposure to these 

diseases is higher than in most EU countries [3].  
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1.1. HIV among migrants 

1.1.1. General characteristics of infection and treatment 

The first AIDS cases were identified in 1981 and its association with HIV-

infection was found in 1983. AIDS was described as a distinct acquired form of 

immunodeficiency, characterized by a depletion of CD4+ T cells and an expansion of 

activated CD8+ T cells [32]. Since then, millions of people have died, causing devastation 

among families and communities in countries of all income levels [30,33].  

 Viruses HIV-1 and HIV-2 are the causative agents of AIDS [34]. HIV-1 is the 

most frequent and the main responsible for most cases worldwide [34,35], while HIV-2 

has a more regional profile, mostly in Western Africa, and is rare in European countries, 

except in Portugal due to its historical migration [34].  

 HIV-1 is characterized by a great genetic diversity [36], being phylogenetically 

divided into four groups: M, O, N, and P [37]. Groups N and O are largely restricted to 

Central Africa (essentially Cameroon), but the worldwide pandemic is mainly caused by 

group M strains, which can be divided into nine genetically distinct subtypes: A to D, F 

to H, J, and, as well as circulating recombinant forms (CRFs) and unique recombinant 

forms (URFs) [37–39]. Subtypes A and F can be divided further into sub-subtypes A1, 

A2, F1 and F2 [40].  

Such variability poses challenges to disease control and treatment [36]. It has been 

argued that different HIV-1 subtypes are characterized by different replication rates and 

transmission, different susceptibilities to treatment, different viral loads and different 

degrees of genetic diversity [37,41,42], which can ultimately determine differences in 

disease progression. The geographic patterns of the M group subtypes are continuously 

changing in response to human population migrations and active transmission networks 

[37]. Migration patterns from high prevalence countries have been introducing non-B 

subtypes, as opposed to subtype B that is predominant in European countries 

[36,37,40,43].  

 HIV is mainly transmitted by parenteral or sexual route [32]. The main target of 

HIV is activated CD4+ T lymphocytes [44], and then is transported to regional lymph 

nodes where it rapidly replicates and establishes permanent infection. After infection, 
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non-specific symptoms appear such as fever, malaise, generalised lymphadenopathy, 

pharyngitis, diarrhoea and rashes. At the primary stage of HIV infection, plasma HIV 

RNA levels are usually high [32], and the viral load in plasma increase the risk of 

transmission. This makes acute HIV infection, that occurs in the first few months of 

infection, an important driver of the epidemic [44]. After primary infection, the viral load 

decreases [44] causing a chronic asymptomatic phase of variable duration before AIDS 

onset [32]. This phase causes many HIV-positive individuals to remain unaware of their 

HIV-status for many years, while the immune system slowly deteriorates [45]. Symptoms 

develop when CD4+ T cell count falls to lower than 350 cells/mm3, when several AIDS- 

or non-AIDS-related events occur [32]. Many diseases are considered as AIDS-related 

events, including 2 types of cancer (e.g. Kaposi sarcoma) and 10 opportunistic infections, 

being tuberculosis the most common [46]. 

Overall, HIV opt-out testing is recommended to: all sexually active individuals 

who want to perform the test, those who have history of a possible exposure to HIV, those 

who received transfusions before introduction of routine HIV screening, pregnant 

women, those who present compatible symptoms with an HIV-infection, those who have 

past or current history of sexually transmitted infections (STI), and those who seek care 

in STI/genito-urinary/dermato-venereology [47]. 

The development of new classes of drugs in 1995-96 allowed the introduction of 

the combined antiretroviral therapy (ART), and the gradual evolution of HIV infection 

from a fatal progressive disease into a chronic manageable condition [32,44]. The 

antiretroviral drugs comprise a variety of compounds that are categorized according to 

the step they inhibit in the viral life-cycle, namely integrase inhibitors, protease inhibitors, 

maturation inhibitors, reverse transcriptase inhibitors, and more [32]. ART can stop HIV 

replication and plasma viral load can become undetectable. Viral suppression allows 

immune reconstitution to take place, leading to long-term disease remission and 

prolonged survival [48,49], also preventing disease transmission and the emergence of 

drug-resistance [50]. Contrarily to previous recommendations to initiate ART when the 

patient’s CD4 cell count drops below 500 cells/mL, current recommendations advise to 

initiate ART as soon as possible, regardless of the CD4 cell counts for a better public 

health and prevention coverage [33,51]. These recommendations have been followed by 

many European Union/European Economic Area (EU/EEA) countries since 2014, 
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including Portugal [52].  

 

1.1.2. Overall epidemiological context and burden among migrants 

HIV continues to be a major global public health issue [53]. Worldwide there were 

36.9 million people living with HIV in 2017, of which 1.8 million were newly infected 

cases. Also, about 940 thousand people died of AIDS-related illnesses in 2017 [54]. The 

epidemic affects disproportionately the developing world and sub-Saharan Africa bears 

the greatest burden of the disease [30]. 

In the EU/EEA, HIV infection remains a significant public health problem [55], 

as substantial HIV figures are still observed across Europe [56]. A slight decrease from 

29 444 to 25 353 new HIV diagnoses was registered in 2017 in the EU/EEA, with a rate 

of 6.2/100,000 population [53]. However, the World Health Organization (WHO) 

European Region registered a new increase in the same year, with a total of 159,420 new 

cases in 50 of the 53 countries, corresponding to an incidence rate of 20.0/100,000 

population [56]. Migration is a factor influencing the epidemiology of HIV in Europe [3], 

and migrants are represented in all risk populations of the EU/EEA― sex workers, 

injecting drug users, men who have sex with men, (MSM), and prisoners [52]. However, 

transmission of HIV from migrant to host communities appears to be low [3]. In 2017, 

41% of all newly-diagnosed cases of HIV in the EU/EEA were among migrants ― 18% 

were from countries in sub-Saharan Africa, 8% from countries in Latin America and 

Caribbean, 6% from other countries in central and Eastern Europe, and 4% from other 

countries in Western Europe [56]. The number of cases among migrants originating from 

countries with generalized HIV epidemics has been decreasing in the EU/EEA, from 5837 

in 2007 to 3388 in 2016. Nevertheless, migrants are still a key population for prevention 

and control efforts in many countries of the EU/EEA region [57]. 

The most common transmission mode in the EU/EEA in 2017 was sex between 

men. Heterosexual intercourse and injecting drug use were the main reported transmission 

modes in the East part of the Region [56]. The proportion of heterosexually-acquired HIV 

infections has been decreasing in recent years in the EU/EEA countries [55]. However, 

migrants originating from countries with generalized HIV epidemics represent a 

considerable proportion (37%) of the newly diagnosed cases acquired through 
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heterosexual transmission in EU/EEA [56].  

HIV testing uptake increased by 34% in the WHO European Region and by 12% 

in the EU/EEA [56]. However, very few countries provided data on HIV testing among 

migrants from high-prevalence countries, of which most reported testing rates below 50% 

― with the range of testing rates from 3-62% [57]. 

Late diagnosis remains common in Europe. Over half (53%) of those diagnosed 

with HIV in 2017 in the WHO European Region were diagnosed at a late stage of 

infection (CD4 cell count < 350 cells/mm3 at diagnosis), and 49% were diagnosed late in 

the EU/EEA [56]. Migrants from south and south-east Asia and from sub-Saharan Africa, 

were among the groups who had higher proportion of late HIV diagnosis in 2016, 53% 

and 57%, respectively [58].  

Undiagnosed HIV continues to be a hindrance to efforts aimed at reducing its 

incidence. People who remain unaware of their HIV status for a long time have an 

increased risk of transmitting the virus to others, of not initiating the combined ART 

timely, and of higher morbidity and mortality (11 times more likely to die within a year 

after being tested) [59]. Furthermore, an early HIV diagnosis prevents risk behaviours, 

especially with uninfected individuals [47]. It is estimated that 120 000 people were living 

with undiagnosed HIV in the EU/EEA in 2015, implying that about 15% of those living 

with HIV are not aware of their status. Estimates also indicate that it takes 2.9 years from 

HIV infection to diagnosis in the EU/EEA [56]. This is of particular concern, since it is 

estimated that people who are unaware of their HIV infection contribute to 50–90% of 

new HIV infections [48]. However, estimates concerning the fraction of undiagnosed 

cases among migrants have been receiving little attention in official estimates. One of the 

specific areas for action proposed by the European Centre for Disease Control and 

Prevention (ECDC) in their Dublin Declaration Report (2017) was to develop more 

focused and effective case detection approaches to reach the harder-to-reach1 

undiagnosed individuals within key populations [55]. However, recent studies were still 

able to find higher proportions of undiagnosed HIV among migrants in Catalonia 

 
1 Hard-to-reach populations refer to sub-groups of the population that are difficult to reach or to involve in 

research or public health programmes due to their physical and geographical location or their social and 

economic situation. These are for instance migrants [215], namely certain groups from sub-Saharan 

Africa [154]. 
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compared to natives [59]. 

In 2017, were registered 14 703 new AIDS cases in 47 countries of the WHO 

European Region ― a rate of 2.3 new cases/100,000 population ―, and 3130 new AIDS 

cases in 28 EU/EEA countries ― a rate of 0.7 new cases/100,000 population. The number 

of AIDS-related deaths in the WHO European Region decreased about 14% since 2008, 

with 4933 related deaths, and also in the EU/EEA with 2147 related deaths. Overall, 89% 

of these AIDS diagnoses were made within 90 days of the HIV diagnosis, indicating that 

most AIDS cases in the EU/EEA are due to late diagnosis of HIV infection [56]. However, 

there is limited official data regarding AIDS cases among migrants in Europe.   

In Portugal, from 1999 to 2016 there was a considerable decrease in new HIV 

cases (61% ― from 32.4 cases to 12.7 cases/100,000 population, respectively) [60]. 

Furthermore, in 2016, 91.7% of the people living with HIV were diagnosed, of which 

86.8% were in treatment and of those 90.3% presented viral suppression [61]. However, 

Portugal was still among the EU/EEA countries with higher HIV incidence rate 

(10.0/100,000 population) in 2016 [62], and HIV/AIDS was also the disease of 

compulsory notification with higher number of deaths (334 deaths related to HIV) [22]. 

In 2017, 1068 new HIV cases were diagnosed in Portugal, with an incidence rate of 

10.4/100,000 population, of which 51.5% were diagnosed late [60]. Heterosexual contact 

was the main mode of transmission, accounting for 59.9% of the cases. Estimations also 

showed that 33.8% of all new HIV diagnoses in Portugal were among foreign-born 

individuals [61], of which 57.6% were from sub-Saharan Africa and 32.4% from Latin 

America [60]. Regarding AIDS, the number of cases has been decreasing since 2008 in 

natives and migrants. However, although the majority (67.7%) was among native-born 

persons, most female cases (54.7%) were among women from sub-Saharan African 

countries [60]. Furthermore, 261 deaths were registered among HIV-infected patients in 

2017, 134 among AIDS-patients [60]. Like in European official reports, there is still 

limited data available regarding the proportion of undiagnosed HIV cases among 

migrants in Portugal. 
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1.2. Tuberculosis among migrants 

1.2.1. General characteristics of infection and treatment 

Tuberculosis infection is likely to have affected humans for most of their history 

[63]. After more than 100 years since the discovery of its causative agent [64], TB is 

presently a well-known airborne infectious disease caused by bacteria of the 

Mycobacterium tuberculosis (MTB) complex. This complex is composed of several 

species of intracellular pathogens fully adapted to the human host [65,66]. MTB can affect 

any organ (extrapulmonary tuberculosis), although the pulmonary form (pulmonary 

tuberculosis) is the most common [67,68]. MTB infection is mainly caused by the 

inhalation of droplets containing bacteria that are spread through cough, speech, or 

sneezing of a patient with active pulmonary tuberculosis [65,69]. Such aerosol droplets 

cross the upper airways, overcome barriers along the way and reach the pulmonary alveoli 

where the infection can be controlled by the immune system or can multiply and spread 

invading the lung interstitial tissue (cavitation) [65]. The life cycle of MTB is only 

completed when it causes pulmonary immunopathology, which drives aerosolization and 

transmission to a new host [70]. The individuals with active TB show symptoms such as 

sweating, fever, fatigue, lack of appetite, weakness, weight loss, and persistent cough 

(sometimes producing blood – haemoptysis) [65,69,71]. For extrapulmonary TB, organ-

specific signs and symptoms may occur. Some individuals develop active TB-disease 

without specific signs and symptoms, especially those who are immunocompromised 

[65,71].  

Notably, not all infected individuals develop TB disease [72]. Only 10% of the 

infected individuals will develop the active disease in their lifetime [67,68,70]. The risk 

of developing TB is higher in the first 12 to 18 months following the acquisition of 

infection, but activation of disease can occur decades after [63]. Individuals who mount 

an effective immune response leading to successful containment of MTB growth (the 

majority) remain with the latent form of the disease (latent TB-infection - LTBI) [69]. 

This is the most common outcome, and can be maintained for life without symptoms 

manifestation, and with inability to transmit the disease [63,65,73,74]. The reactivation 

of TB can be averted by preventive treatment [75].  

TB control and elimination rely on an early detection of active TB cases, prompt 

anti-TB treatment, identification of persons at risk of exposure and infection, and 
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prevention of secondary TB cases [76]. All persons presenting characteristic signs and 

symptoms of TB, that have unexplained productive cough for >2 weeks, have contacted 

with a TB case, live with HIV, present lymphadenopathy, or pleural effusion, are 

considered as “presumptive TB” cases, and should be evaluated for pulmonary and/or 

extrapulmonary tuberculosis [77]. Moreover, all persons with chest radiographic findings 

suggestive of pulmonary tuberculosis should also be tested [71]. Other groups with risk-

related comorbidities will be further described (see 2.2), and should be also systematically 

screened for TB-infection [74]. Chest radiography, Mantoux tuberculin skin test and/or 

interferon-γ release assay (IGRA) are some of the commonly used tests [67]. 

Confirmation of diagnosis and the profile of susceptibility to anti-tuberculous drugs 

allows the appropriate therapy choice [67]. Some forms of TB are intrinsically difficult 

to diagnose, namely child TB, extrapulmonary TB, TB in HIV/AIDS patients and drug-

resistant TB. HIV-counselling and testing should be recommended to all patients with or 

presumed to have tuberculosis [73]. 

The discovery and wide use of antimicrobials effective against TB in the 20th 

century allowed dramatic reductions in TB mortality [63]. Standard treatment for drug-

susceptible TB consists of a six-month regimen with four first-line drugs in the first 2 

months ― isoniazid, rifampicin, ethambutol and pyrazinamide –, followed by isoniazid 

and rifampicin in the subsequent 4 months [65,67,68,71,78]. Daily dosage is strongly 

recommended [71]. This treatment regimen has an 85% success rate [67,68], and after 

two weeks the likelihood of transmission is reduced [72]. Still, those who are cured from 

TB can be left with sequelae that substantially reduce their quality of life [63]. Treatment 

regimens for LTBI include isoniazid from 6 to 9 months, rifampicin for 4 months, 

isoniazid and rifampicin from 3 to 4 months, or isoniazid and rifapentine once a week for 

3 months [78]. Preventive treatment of LTBI is recommended for high risk groups [75].  

An important consequence of the prolonged treatment scheme is poor patient 

compliance [79]. Thus, the introduction of the first anti-TB drugs was soon followed of 

emerging drug resistance [63]. Previous TB treatment, poor adherence or inadequate 

treatment regimens are some of the risk factors to develop drug-resistant TB [80]. Drug 

resistant-TB require longer treatments with more drugs and are associated with lower 

success rates [67,68]. In multidrug-resistant TB (MDR-TB) bacilli strains are resistant to 

both isoniazid and rifampicin. Extensively drug-resistant tuberculosis (XDR-TB) is 
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defined as MDR-TB with further resistance to any fluoroquinolones and to at least one of 

the second-line injectable drugs (amikacin, capreomycin, and kanamycin) [81].  

The Directly Observed Therapy Strategy (DOTS) was launched in 1994 in order 

to disseminate a new standard approach for TB control [63,82]. DOTS is a patient-centred 

approach to treatment, based on the patient’s needs and mutual respect between the 

patient and the provider. This approach includes observation of medication ingestion by 

a healthcare provider and it may include identification and training of a treatment 

supporter acceptable and accountable to the patient and to the health system. It may also 

include incentives and enablers, including financial, social and psycho-social support in 

order to promote adherence [71].  

 

1.2.2. Overall epidemiological context and burden among migrants 

TB was declared a Global Health Emergency by the WHO in 1993 after a period 

of prolonged neglect [78,81] and is still considered a worldwide health concern [64]. 

Currently, TB is one of the top 10 causes of death globally, and the leading cause of death 

from a single infectious agent (above HIV/AIDS). The global number of new TB cases 

has remained stable since the beginning of the 21st century [83]. About 1.7 billion (23%) 

of the world’s population is infected with MTB [78], and the WHO estimated that 10 

million people developed TB disease in 2017, of which 6% were in the WHO European 

Region [83]. There is about 30 high-burden countries worldwide identified for TB for the 

period 2016-2020, of which several are the main countries of origin of most migrants [8]. 

Much TB burden is concentrated in Africa and Asia (28 and 58%, respectively), where it 

still causes a high morbidity and mortality [73]. Migrants contribute disproportionately 

to the burden of TB in low incidence countries, representing a challenge for TB control 

programs and a public health concern [84–86].  

The WHO European Region was the WHO region showing fastest declines in 

TB incidence (on average, 5% per year), and in mortality (11% per year) between 2013 

and 2017 [83]. In 2017, 55 337 cases of TB were reported in 31 EU/EEA countries, with 

a notification rate of 10.7 cases per 100,000 population, and continuing the downward 

trend observed since 1996. Between 2013−2017, the average annual decline in the 

notification rate in EU/EEA was 4.5% [87]. There were 29 000 estimated TB-related 

deaths in the European Region of the WHO in 2017, equivalent to 3.1 deaths/100,000 
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population, and there were 4000 deaths in the EU/EEA, a decrease compared to the 4200 

estimated for 2016 [87].  

Currently, most EU/EEA countries are low-incidence countries [87], and some 

countries are progressing towards the pre-elimination phase (<1 case per 100,000 

inhabitants) [71,86]. In these countries, high TB incidence has been associated with 

people living in disadvantaged regions or settings [84]. However, there is currently few 

surveillance and survey data available for tuberculosis in hard-to-reach populations, 

which are more likely to acquire or carry TB than the general population [88]. TB cases 

among migrants represented 33.1% of all TB cases in the EU/EEA, and in many countries,  

it represented a large majority ― Malta (92.9%), Sweden (90.0%), Norway (88.5%), 

Israel (81.2%), Switzerland (79.8%), Luxembourg (78.1%), the Netherlands (74.5%) and 

Cyprus (71.7%) [87]. The annual number and proportion of native TB cases has declined 

since 2013 to 2017 (from 45 162 to 35 446, and from 68.7% to 64.1% respectively) in the 

EU/EEA, whereas the proportion of TB cases of foreign origin increased over the same 

period (from 27.1% to 33.1%) [87]. The increase in the proportion of TB among foreign-

born populations can result from a decrease of TB notifications among native populations 

[89,90]. A systematic review by Odone and colleagues (2015) suggested that the overall 

increase of foreign-born subjects among notified TB cases in the EU/EEA is both due to 

a real increase, and due to the sizeable drop in native cases in certain countries [91]. 

Conversely, the increase in the absolute number of foreign-born TB notifications has been 

suggested to be caused by the increased immigration from TB-endemic countries, with 

TB burden reflecting the incidence in their countries of origin [68,90,92]. 

In Portugal, the number of cases has been consistently decreasing [93], and by 

2014, Portugal became for the first time a low incidence country (incidence rate <20 new 

cases per 100,000 population). However, some regions such as Porto, Lisbon and Setubal 

still presented intermediate incidence (20-50 cases per 100,000 population) [94,95]. 

Although, there was 40% decrease in TB notification rate and incidence in the last 10 

years [67], in 2017 Portugal was still one of the EU/EEA countries with highest 

notification rates [87] ― 1741 TB cases of which 1607 were new cases (notification rate 

of 17.8/100,000 population and incidence rate of 16.4/100,000 population), and a 

substantial concentration of TB cases is still observed in Porto and Lisbon areas (57.3% 

of all cases) [67]. New cases among migrants in Portugal increased in number and 
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proportion, from 336 (18.3%) in 2016 to 351 (19.5%) in 2017, with an estimated 

incidence rate of 83.7/100,000 population, 5.4-fold higher than the general population 

estimate [67,87]. In 2017, 77 people died of TB in Portugal [87], and in 2016 more than 

a considerable proportion (12%) of all deaths caused by pulmonary TB were among 

foreign-born individuals living in Portugal [22]. 

 

1.3. HIV-TB co-infection among migrants 

1.3.1. General characteristics of infection and treatment 

HIV-infection is the most important risk factor to develop active TB, as it 

dramatically increases the susceptibility to primary infection, reinfection, or reactivation 

in patients with LTBI. TB is also the major opportunistic disease in HIV/AIDS patients 

[35]. Although incidence of active TB is higher among HIV-patients with lower CD4+ T 

cell count [76], TB infection or reactivation can occur almost immediately after HIV 

infection, even when CD4+ T cell counts are still high [65], contrarily to other HIV 

opportunistic infections that only occur at low CD4+ T cell counts [96,97]. The clinical 

presentation of TB among HIV-TB co-infected patients may be atypical [46,98], differing 

according to the degree of immunosuppression [96,99]. In patients with CD4+ T cell 

count above 200/mm3, pulmonary TB is more common [96,99], with similar TB-related 

symptoms to those observed among HIV-negative patients [100]. As immunosuppression 

progresses, extrapulmonary TB becomes more common [96], as a consequence of the 

immune system failing to contain the bacteria within the lungs, causing its dissemination 

to extrapulmonary sites [100]. TB may also induce retroviral replication [101], which 

favours viral growth [97], accelerates HIV disease progression, and reduces HIV 

treatment efficacy [102].  

The WHO recommends HIV testing for all patients with known or suspected TB, 

regardless of the stage of the country’s HIV epidemic [95]. However, these 

recommendations are not followed in every setting. Screening for active TB is not done 

in all low-incidence countries and, even among high-risk groups, LTBI screening is not 

widely implemented. Moreover, diagnosing LTBI in HIV-positive patients can be 

difficult, as diagnostic tests for LTBI are less sensitive at low CD4+ T cell counts [96]. 

Treatment for both conditions can be quite problematic due to drug-drug 
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interactions, to overlapping toxicity, to the possibility of developing an immune 

reconstitution inflammatory syndrome, and due to a higher tablet burden required to treat 

both diseases that may reduce adherence [74,103,104]. The absence of appropriate 

treatment for HIV and TB in these patients significantly reduces survival [81] and without 

preventive treatment about 13% of the people living with HIV will develop TB [105]. 

The risk for active TB-infection in persons living with HIV is strongly reduced by early 

ART [106]. However, the risk remains considerably higher, with worse TB treatment 

outcomes and higher mortality rate compared with HIV-negative patients [100,107,108]. 

There is a lot of debate on the ideal timing of ART initiation and concomitant 

administration with anti-TB medication [97]. For HIV-positive patients, with or without 

active TB, anti-TB treatment should start immediately, and the antiretroviral treatment 

should be prescribed as soon as possible. In order to reduce the risk of adverse reactions, 

a delay of at least 14 days is suggested by the 2017 WHO treatment guidelines between 

the initiation of anti-TB therapy and the initiation of ART [71]. However, recently, the 

early initiation of ART during treatment for tuberculosis has shown successful results in 

reducing HIV-TB related morbidity and morbidity [76]. The WHO also recommends the 

“Three I’s for HIV-TB” strategy for reducing the burden of TB among HIV-seropositive 

individuals, which includes: 1) isoniazid preventive treatment (IPT) – for those who do 

not report symptoms for at least 6 months; 2) intensified case finding; and 3) infection 

control for TB at all clinical encounters [109]. 

 

1.3.2. Overall epidemiological context and burden among migrants 

The influence of HIV and TB on each other’s natural history and pathogenesis has 

contributed to enhance the magnitude of HIV-TB epidemic [99]. HIV and TB are global 

public health problems with considerable interaction [103], causing an immense burden 

on healthcare systems of high burden countries [99].  

Since the 1990s, the HIV/AIDS epidemic has been one of the main causes of the 

slow decline, if not of increase, of TB incidence worldwide [81]. In 2017, there were 

464,633 reported cases of TB among people living with HIV (51% of the estimated 

920,000 new cases in the same year), corresponding to approximately 9% of the incident 

TB cases in 2017. Surprisingly, about 84% of these cases were on ART. The proportion 
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of TB cases co-infected with HIV was highest in countries in the WHO African Region, 

exceeding 50% in parts of southern Africa [83]. TB caused an estimated 300,000 deaths 

among HIV-positive people in 2017. However, the number of TB deaths among HIV-

positive people has fallen by 44% since 2000 [83].  

In the WHO European Region, a total of 25,153 TB cases (12.8% of the total HIV 

cases) were detected among HIV-positive individuals in 2017, and the highest proportions 

were observed in Ukraine (22.4%), the Russian Federation (19.3%), Portugal (10.9%) 

and Latvia (10.8%). In the EU/EEA, 1006 cases of HIV (3.9% of the total TB cases with 

known HIV status) were detected in the same year, and the highest proportions were 

observed in Estonia (8.6%), Latvia (11.0%) and Portugal (11.4%) [87]. Although the 

proportion of HIV co-infected TB cases has been decreasing in later years [68,87], 

notification of prevalence is still compromised by sub-optimal reporting, a persistent issue 

in several countries [71,87]. There is a close link between the global HIV and TB situation 

and the situation in the EU/EEA as 27% of all TB cases and 37% of new HIV cases in 

the EU/EEA are among migrants [108]. Globalization and migration from endemic zones 

continue to be major forces in the global spread of this co-infection [60,110]. In low TB 

incidence countries, the changing epidemiology of TB has led to a concentration of 

disease in high-risk groups [111]. Previous studies observed that HIV-positive migrants 

had higher rates of AIDS-defining illnesses compared to natives, being TB the most 

common in this population [112]. Moreover, a systematic review by Pimpin et al. (2011), 

have also shown increasing co-infection trends in EU/EEA countries related with 

increased HIV among foreign-born populations [103]. However, the epidemiology of 

HIV-TB co-infection among migrant populations has been receiving little attention in 

official surveillance publications and research studies. 

Official Portuguese data from 2016 have shown that HIV status was known among 

86.7% of the TB-patients in Portugal, of which 10.9% were HIV-positive [67]. Moreover, 

in 2017, and keeping the trend observed since 2008, the most frequent AIDS-defining 

illness was pulmonary tuberculosis (11.6%), followed by extrapulmonary TB (8.6%) 

[60]. However, in Portugal, official data on prevalence of HIV-TB co-infection among 

migrants is, to our knowledge, still absent, and this topic has been also poorly explored 

in recent national studies.  
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2. Factors related to migrants’ vulnerability to HIV and tuberculosis 

Several individual, behavioural, social, economic, cultural and environmental 

determinants are implicated in migrants’ vulnerability to HIV and TB [69,113]. The 

Social Ecological Model (SEM) is a framework that represents the interactions between 

determinants [114] and is useful in the creation of sustainable solutions for at-risk 

individuals and societies [115]. There are several variations of the model according to the 

studied outcome and the organizations that use it. The Centres for Disease Control and 

Prevention (CDC) preferably uses a four-level model [115,116]. Each level overlaps with 

other levels, and the best public health strategies are those that encompass and target a 

wide range of perspectives [115]. The first level ― individual― identifies biological, 

behavioural and personal history factors associated with vulnerability to acquire or 

transmit illness or infection, such as age, education level, sexual orientation and economic 

status. The second level ― interpersonal ― examines close relationships and social 

networks that directly influence health and health behaviours in multiple ways, such as 

family, friends, neighbours and others. The third level ― community ― explores the 

settings, such as schools, workplaces, and neighbourhoods, in which social relationships 

occur and seeks to identify the characteristics of these settings. The fourth level ― 

societal ― looks at the broad societal factors, including health, economic, educational 

and social policies that maintain economic or social inequalities between groups in 

society [115–117]. In Figure 2, we present a four-level socio-ecological model with some 

of the main groups of factors related with migrants’ vulnerability to HIV and TB.  
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Figure 2: Representation of the socio-ecological model of factors related to migrants’ 

vulnerability to HIV and TB (author’s own elaboration with information from the sources: Dyson 

et al., 2018 [114]; Baral et al., 2013 [117]; Pan American Health Organization, 2017 [118]; 

Kaufman et al., 2014 [119]; and Olayiwola and Raffoul, 2016 [120]). 

 
2.1. Factors related to migrants’ vulnerability to HIV 

 

Individual factors 

The presence of other STI ― syphilis, herpes, chlamydia, gonorrhoea, bacterial 

vaginosis, among others ―, is a well-known risk factor for acquiring HIV [53]. The 

epidemiology of STI serves as a proxy for the level of HIV infection among populations, 

due to similarities in behavioural patterns of people afflicted with STI and HIV [121]. 

One of the reasons for this linkage between STI and HIV is the fact that pre-existing STI 

can form ulcerative/inflammatory lesions in the genitalia, increasing the chances of HIV 

during sexual contact [121]. Moreover, the occurrence of STI can indicate, for instance, 

previous unprotected sex, and consequently the potential for HIV to spread and increase 

prevalence within a population [122]. Another relevant factor is the presence of TB 

infection. As previously mentioned, TB increases the chances of poor disease outcomes 

in HIV-positive patients [102], and increase the risk of HIV-related mortality by 4.5-fold 

[103].  

Sociodemographic factors, such as age, gender, education and country of origin 

have been implicated in migrants’ vulnerability to HIV. Gender has been reported to 
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moderate the relationships between acculturation, and multiple partnerships and unsafe 

sex [123]. Women’s reproductive system has a larger surface area of mucosal exposure. 

In addition, they are also more likely to experience tissue injury during sex, which 

increase their vulnerability [124]. According to a recent integrative review, the 

distribution of HIV between genders is different according to geographical contexts, for 

instance being more prevalent among men from the EU and Latin America, and more 

prevalent among women from African countries. In sub-Saharan Africa there is a 

feminization of the epidemic as a reflection of a range of biological, socioeconomic and 

cultural risk factors that increase the vulnerability of women to HIV [124]. On the other 

hand, a previous study with Polish migrants living in the UK have also shown that being 

a male was associated with greater odds of unprotected sex, of having multiple partners, 

and of sex after the use of alcohol [125], being the later also known to impair judgment 

and increase the chances of engaging into sexual risk behaviours [24,126]. Previous 

studies on migrants have also shown differences between sexes regarding HIV testing, 

mainly explained by the fact that migrant women tend to use more healthcare services for 

antenatal care, which also includes HIV counselling and testing [59,127].  

Regarding age, the same integrated review observed that all analysed studies 

converged to a higher prevalence of HIV among adults aged 20 to 49 years old [124]. 

Sexual behaviour at a young age poses multiple risks including prolonged exposure to 

risk and higher probability of sexual risk behaviours [128]. However, among older 

groups, condom use is also less frequent, as many believe to be immune to sexually 

transmitted diseases [124].  

A higher education has been associated with more HIV knowledge, awareness 

of availability of healthcare services and HIV testing [127,129], being also considered as 

the so-called “vaccine” against HIV [33]. In fact, a study by Dias and colleagues (2014) 

in Portugal have shown higher rates of sexual risk behaviours among less educated and 

older migrants, including having multiple sexual partners and unprotected sexual 

intercourse [130].  

The country of origin is another important sociodemographic factor. Overall, most 

HIV diagnoses among migrants are made for the first time in Europe. Despite of that, 

acquisition is predominantly assumed to have occurred in their countries of origin, 
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particularly if migrants originate from high incidence regions [30,36,48,131]. However, 

increasing evidence has been showing that HIV acquisition at the host countries is a 

reality [30,36,48,55]. A study by Desgrees-du-Lou and colleagues (2015), have shown 

high levels of HIV acquisition after migration [132]. Another study by Alvarez del-Arco 

and colleagues (2017) also estimated that about 63% of HIV-positive migrants living in 

Europe acquired HIV after migration, and that the probability of acquiring the disease at 

the host country increases overtime [131]. These evidences suggest that, although 

migrants from countries with generalized HIV epidemic have an increased risk of 

acquiring HIV before migration, this risk remains as individuals migrate to the host 

country. There, they become sexually active and engage into sexual risk behaviours 

within migrant communities where HIV prevalence is higher than among the receiving 

country population [133,134].  

Regarding sexual risk behaviours, the correct and consistent use of condom is 

the foundation of HIV risk prevention approaches [135]. However, studies have referred 

inconsistent condom use among migrants [130,136]. Previous research has also shown 

that a considerable proportion of migrants engaged into inconsistent condom use either 

with regular or occasional partner, and in other sexual risk behaviours such as having 

multiple partners [137–140].  

Socioeconomic factors, such as poverty, can lead migrants to engage in sexual 

risk behaviours, namely engaging in casual and concurrent partnerships [134]. Migrants 

also frequently engage in commercial sex when facing situations of income and housing 

insecurity and homelessness [48]. Furthermore, poverty can also cause migrants’ isolation 

from social support systems that increases the chances of exposure to forced sex and 

domestic violence [141], both associated with high risk for HIV infection [142,143]. 

Socioeconomic factors have been also associated with barriers to healthcare. In a study 

by Ndumbi and colleagues (2018), HIV-infected migrants who experienced food 

insecurity reported barriers in seeking healthcare and also delayed treatment due to 

medication costs [144]. 

Other individual factors also determine health-seeking behaviours and HIV 

testing among migrants. Cultural differences, legal issues, and social inequalities may 

hamper preventive behaviours and HIV testing by posing barriers to seek care 
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[131,145,146]. Studies have suggested that many undocumented migrants fear 

deportation based on a HIV diagnosis, which hinders them to use health services and 

uptake the test [147]. Other studies have also shown that residence issues and traumatic 

experiences during the migration process also pose barriers in accessing preventive 

measures and healthcare services [148]. Additionally, a recent systematic review also 

showed that some sub-Saharan African migrants still prefer traditional medication and 

expressed mistrust towards “Western Medicine” [149]. Migrants also often lack 

knowledge about the health system and about sexual and reproductive health services [4]. 

They are often not aware of the HIV risk factors, with a significant negative impact on 

their perception of risk [127]. In a study by Fakoya and colleagues (2017), about 10% of 

migrants did not have basic knowledge about HIV and about half did not know where to 

access free condoms [150].  

 

Interpersonal/relationship factors 

To better understand the vulnerabilities of migrants to HIV, it is important to 

explore the social contexts in which HIV risk behaviours among migrants are shaped 

[151]. In the country of destination, migrants face long periods away from family and 

partners, leading to a sense of solitude, isolation and stress [130,134,152–154]. 

Additionally, migrants are exposed to different behaviours and norms, with limited social 

control [155]. In these circumstances, relationships that are prohibited at home are often 

possible abroad, such as extramarital relations, same sex relations [126,155], and risky 

sexual practices ― multiple partners, sex without condom, concurrent sexual partners and 

sex under the influence of alcohol or drugs [130,134,152–154]. Previous research has also 

highlighted the importance of a partner and social networks in providing emotional and 

material support, in promoting treatment adherence, and in avoiding sex work, alcohol 

consumption and sexual risk behaviours [124].  

Relationships not always have positive effects on migrants’ vulnerability to HIV. 

Migrants may face sexual violence, as well as gender-based exploitation during migration 

and in host countries [126]. Sexual violence is an important determinant of post-migration 

acquisition of HIV [142], and affects particularly migrant women, engaged in domestic 

work [126] and undocumented [141]. In a study by Pannetier and colleagues (2018), sub-
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Saharan African women living in Paris were regularly exposed to forced sex in their 

lifetimes. Forced sex after migration was also associated with post-migration acquisition 

of HIV and with being hosted by family and friends [142], who sometimes are the 

perpetrators of sexual violence in migrant women [141]. One of the consequences of 

sexual violence is victims’ social isolation and separation from partners, possibly creating 

conditions for further engagement in sexual risk behaviours [143]. Furthermore, literature 

has shown that abused women and their abusive partners are more likely to engage in 

sexual risk behaviours, increasing their chances of becoming infected with HIV 

[143,156,157]. Also important is the fact that those who have been abused or live in fear 

of violence, have also limited capacity to refuse sex or negotiate condom use, due to fear 

of further violence [143,158]. Fear of violence from a partner can also prevent the victims 

from disclosing their HIV status and seeking HIV testing [159], with health consequences 

for the victims and partners. 

 

Community factors 

Community environments can either promote health and well-being or can be 

sources of stigma [117]. Despite of significant improvements in HIV/AIDS prevention 

and care, the disease is still associated with negative social representations [37]. The 

social and health inequities resulting from HIV‑related stigma continue to be a significant 

barrier in an effective global response to the HIV/AIDS epidemic [160] and, in the case 

of migrants, stigma is often exacerbated by marginalisation [48].  

In certain cultures and countries of origin, HIV is considered a shameful disease 

and portrayed as a condition that afflicts only men who have sex with men or drug addicts 

[126]. Migrants from these countries tend to believe they do not need to practice safe sex 

since they do not engage in such practices, which increase their risk of HIV [126]. On the 

other hand, high levels of perceived, anticipated or internalized stigma among those who 

are living with HIV yield lower levels of HIV status disclosure, denying the individual 

the beneficial impact in terms of greater social support, adoption of preventive behaviours 

and involvement in HIV care [48,148,149,161–163]. Nevertheless, due to existent HIV-

related stigma, the disclosure of HIV status might not be always beneficial and those 

living with HIV might face adverse outcomes such as blame, discrimination, rejection, 
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loss of financial support, marital conflicts, as well as physical and emotional violence. 

These outcomes are particularly worrisome for migrants considering that some have 

issues with their legal status, lack of health insurance, or financial or job insecurity [163]. 

Healthcare providers may be influential in encouraging individuals to HIV 

testing [127]. However, stigma and discrimination can also be present at healthcare 

services, preventing migrants from seeking care. Migrants’ experiences of language 

barriers and of lower standards of care compared to natives lead them to decrease 

adherence to treatment and to engage in self‑medication [160]. Lack of cultural sensitivity 

of healthcare providers towards communication issues about sexuality and patients’ 

privacy can limit migrants’ uptake of HIV testing. Furthermore, the location of testing 

also has implications; namely those performed at hospitals were referred not to offer 

enough privacy, posing an obstacle to HIV testing for migrants [129].  

 

Societal factors 

Currently in some countries worldwide there are still certain immigration 

policies and practices that exacerbate vulnerability to HIV [33]. Migrants’ administrative 

insecurity, such as lack of a residence permit, has been associated to situations of sexual 

violence and engagement in sexual risk behaviours [142]. Moreover, in many countries, 

undocumented migrants still face complex obstacles, such as lack of access to healthcare 

services or lack of social protection, namely health insurance and other social security 

benefits [153]. Mullerschon and colleagues (2019) have shown that absence of regular 

health insurance by migrants from sub-Saharan African countries increased the odds of 

no contact with the healthcare system, and that these migrants were less likely to have 

been tested for HIV than insured patients [148]. Furthermore, migrants’ employers may 

also exercise considerable power over their employees by refusing their sick leave and 

enforcing long work shifts, making it extremely challenging to access HIV services [153]. 

Regarding HIV treatment, in the EU/EEA many countries still do not provide ART for 

undocumented migrants [55]. In some cases, the limited offer of healthcare services 

available for migrants working in more remote regions can also pose challenges to 

treatment adherence [153].  

In Portugal, vulnerable populations such as migrants are one of the priorities of 



I. GENERAL INTRODUCTION 

28 

 

the National HIV Program [23]. HIV testing can be done for free, anonymously and 

confidentially, and in case of positive result individuals are entitled to free treatment and 

care regardless of their legal status [147]. HIV-positive patients are also exempt of user 

fees [164]. However, official data reported that the majority of EU/EEA countries, 

Portugal included, still face major gaps in HIV prevention services for migrants from 

high-prevalence countries, particularly for those undocumented [55,57]. Therefore, 

current HIV prevention efforts are still inadequate for migrant populations in Portugal 

[57].  

 

2.2. Factors related to migrants’ vulnerability to tuberculosis 

 

Individual factors 

Several individual factors increase the risk for TB infection or reactivation at 

several stages of the migration process, and can vary greatly between different migrant 

groups and also between migrants and nationals [90].  

Several comorbidities such as HIV, diabetes, chronic kidney disease, silicosis, 

cancer, and also immunosuppressive therapies (e.g. for rheumatic disease, anti-tumour 

necrosis factor treatment, dialysis or preparation for organ or haematological 

transplantation) can impair the immune system, favouring TB infection and reactivation 

[65,69,73,74,76,81,165,166]. Globally, people living with HIV have 26–31 times higher 

risk of TB than people without HIV infection living in the same country, and have a risk 

of reactivation of 10% per year of life [73,111,166]. Moreover, the genetic heterogeneity 

of HIV viruses, and the differences between strains regarding disease progression and 

clinical outcomes [37,41,42], might influence the susceptibility to TB.   

Sociodemographic factors like age, sex, and country of origin can also determine 

migrants’ vulnerability to TB. The increasing age has been referred as an important factor 

for TB disease activation. With the increasing age, the immune system becomes more 

compromised, either by age-related immune-senescence, either by the onset of 

comorbidities that impair immunity [167]. However, when compared with host 

populations, migrants usually tend to be affected by TB disease at a younger age, as a 

result of a higher exposure to other risk factors compared to natives [92]. Gender is also 
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an important factor, since it is recognized from early ages of TB epidemiology that men 

are disproportionately more affected by TB than women. Several hypotheses have been 

proposed to explain such disproportion between sexes (globally an average of 2 men per 

each woman): different physiological/immune responses, different behaviours, or even 

differences in reporting and diagnosis between men and women. However, scientific 

literature is still inconclusive regarding the true reasons for this discrepancy and remains 

an unsolved mystery [168]. Such disproportion of TB disease between sexes has been 

also observed among migrants. A comprehensive literature review on TB among migrant 

populations in the EU/EEA described more TB reports among male migrants, with a 

male: female sex ratio of 1.5:1 [91].  

The country of origin is also a relevant factor for TB. In countries with a high 

incidence of TB the entire population can be at risk, even those who are wealthier and 

highly educated. The high burden of TB observed among migrants from TB-endemic 

countries can result from: 1) arrival in the host country with active TB; 2) entering the 

host country with LTBI that reactivates after arrival; 3) new TB infection acquired in the 

host country; or 4) acquired TB infection when travelling to the country of origin and 

vice-versa [90]. Migrants from high incidence countries usually have higher rates of TB 

than native European populations [92], which is often attributed to the reactivation of an 

“imported” LTBI [72]. The risk of disease development is higher in the first few years 

after arrival for migrants from endemic countries, which reflects a previous infection 

acquired at the country of origin [169,170] and then, the notification rate among these 

new arrivals decrease with time after migration. However, not all TB cases among 

migrants is due to an infection at a high incidence country [90], but rather a result of a 

complex interplay of other factors that can influence susceptibility for TB [169].   

The conditions faced during transit from country of origin to host country are 

also important. Migrants often face dangerous, crowded and unsafe travel conditions that 

might increase the risk of acquiring TB [8]. These precarious travel conditions are usually 

worse for undocumented migrants [73], frequently involving poorly ventilated spaces that 

favour transmission [72,171]. Moreover, modern migration patterns also mean frequent 

post-resettlement travels, increasing the risk of acquiring TB infection, of transmitting 

the disease, and of interrupting treatment [8,169]. These risks are proportional to the 

duration of travel and to the existing burden at the country visited [169].  
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Socioeconomic factors deeply influence TB epidemiology in all stages of its 

pathogenesis (risk of exposure, susceptibility to progression of disease, time to diagnosis 

and treatment, compliance and treatment success) [76]. Poverty in general can increase 

the probability of contacting with a person with active TB [67,76]. This is due to the fact 

that poverty is related with sub-standard living and working conditions, namely high 

incidence settings, poor, crowded and badly ventilated places [76]. Therefore, socially 

disadvantaged migrants are themselves a risk group for TB [172]. Undocumented 

migrants face even worse situations and higher risks for TB, since their entry in the host 

country is more recent [73], and their living conditions are usually worse [73]. In Portugal, 

data have shown that 27.2% of migrants were living in overcrowded houses in 2015, 

while only 9.7% of nationals lived in the same conditions (9.7%) [22]. A spatial analysis 

conducted by Couceiro and colleagues (2011) identified greater TB risk in some 

municipalities in Portugal, mostly with high TB incidence, where populations lived in 

poor and overcrowded houses. These populations were mainly unemployed, had history 

of imprisonment and also included immigrants from high incidence countries [173]. 

Moreover, a study from Paulino and colleagues (2016) has shown that foreign-born TB 

patients in Portugal were more likely to be younger, HIV-positive, homeless or living in 

shelters [174]. Migrants at an economically disadvantage situation also have higher 

likelihood of suffering malnutrition [65,76,165], which weakens their immune system 

increasing the probability of developing active TB [81]. Socioeconomic factors also 

impact migrants’ health-seeking behaviours as those more disadvantage have low health-

related spending capacity [175], increasing the probability of worse clinical outcomes 

[86]. 

Less healthy behaviours and addictions, which can be also linked to 

socioeconomic disadvantage, such as smoking, alcohol abuse and drugs, can lead to poor 

disease outcomes and lower compliance with treatment [65,76,165]. Smoking and 

excessive alcohol consumption have been associated with higher TB-related death, worse 

radiological presentation of the disease and higher risk of disease reactivation [76]. 

Alcoholism has been also linked to other socioeconomic determinants of TB, such as 

homelessness and malnutrition [76]. Additionally, increased indoor and outdoor 

pollution, for instance caused by smoking environments, negatively affects the immune 

system and favours TB infection and reactivation [81].  
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Several other individual factors determine migrants’ health-seeking behaviours, 

access to TB care and treatment adherence. Those who are still undocumented may fear 

being arrested and deported, causing delays in the diagnosis [176], and also difficulties 

for the contact tracing [69]. Migrants’ limited knowledge on TB causes, symptoms, 

transmission and treatment can also limit their health-seeking behaviours [8]. For 

instance, some migrants may erroneously perceive that the high risk of TB was “left 

behind” in their country of origin, where the disease was also more severe [69]. Moreover, 

cultural and linguistic differences can pose limitations to access information on TB 

prevention and transmission [175], and can also cause delays in TB diagnosis [92]. Some 

migrant communities may also follow closely sociocultural beliefs, sometimes distrusting 

public services in favour of traditional healers, which may also delay health care seeking 

[8,69]. 

 

Interpersonal/relationship factors 

Social support and its complex interactions with migrants’ susceptibility for TB, 

healthcare seeking behaviours and adherence to TB treatment are still poorly explored in 

the literature. However, social support is a crucial factor for migrants at host countries in 

order to overcome personal and structural barriers [177]. Migrants who are separated 

from their families and friends to provide them protection, may fall into alcohol and/or 

substance abuse [178], which, as previously mentioned, are well-known risk factors for 

TB [65,76,165]. Moreover, the lack of a supporting network might cause mental health 

issues such as psychological stress and depression, which in turn can have negative effects 

on their immune system and increase the risk of progression to active TB [69]. 

Healthcare seeking behaviours and adherence to TB treatment are also 

determined by the presence of social support [179]. It has been described that, in the 

absence of a social network, migrants’ health status can become weakened without any 

family member or friend to encourage them to go to a healthcare centre when necessary 

[178]. Moreover, a previous systematic review has described the importance of families’ 

support and of a more “personal touch” from healthcare providers in overcoming 

migrants’ fear of TB disease, and in promoting long-term adherence to TB treatment and 

treatment success [72]. However, sometimes family members might also negatively 
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influence migrants’ adherence to TB treatment due to their attitudes or by neglecting their 

supervision to the patient [177]. 

 

Community factors 

Isolation, stigma and discrimination are also important factors for TB among 

migrants [72,76]. In low TB incidence countries, migrants may face stigma given the 

exaggerated and false public perception of the risk posed by migrants in increasing TB 

transmission in host communities [8]. Moreover, for some cultures, TB is perceived as 

sinful and dirty, causing feelings of guilt and shame, which can lead to avoidance of 

disease disclosure, hampering the identification of contacts and disease control [69]. Such 

perceptions may contribute to increase disease transmission, morbidity and mortality 

among migrants [180], and can even contribute to increase drug resistance [92]. In fact, 

a study by Baussano and colleagues (2013) observed that socially marginalized 

immigrants in Italy were key reservoirs of TB infection, with substantial ongoing 

transmission in the first few years after arrival [170].  

Migrants-unfriendly services and xenophobic attitudes can negatively impact TB 

outcomes in these populations. For instance, the attitudes of healthcare providers towards 

TB-infected migrants can influence adherence to TB treatment, and treatment outcomes 

[8]. A study by Zelnick and colleagues (2016) with healthcare providers from New York 

City reported barriers to TB care among migrants mainly related to social and economic 

issues, but providers’ commitment to the foreign-born communities was a significant 

resource to tackle TB in these populations [181].  

 

Societal factors 

Factors such as income levels per capita, income inequality and spending on 

social protection have been associated with TB burden in European countries [86,90]. A 

TB diagnosis often implies individuals’ reduced productivity, which can hamper their 

socioeconomic status [76,182]. Migrants faced with a TB diagnosis might be subjected 

to catastrophic financial burden due to direct (e.g. transport to and from the healthcare 

facilities, medication, exams or consultations incurred by individuals) and indirect costs 
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(e.g. illness-related work absences) of anti-tuberculosis treatment if policies for free TB 

treatment for migrants are not adopted or implemented [8,182]. Co-payments, even if 

relatively small can constitute financial barriers for some migrants [183]. Even in 

countries where TB diagnostics and treatment are free for all, these populations might 

incur in costs associated with complementary tests, supplements and lost livelihood that 

might become unaffordable [8]. Such significant social and economic burdens make 

patients less likely to complete TB testing and treatment [180]. The absence of labour and 

social policies can have negative TB outcomes in these populations. For instance, poor 

working benefits, such as lack of sick leave benefits for health care visits, can lead to poor 

or late health-seeking behaviours and TB detection, as well as poor treatment adherence 

[8]. Moreover, for migrants on treatment, the rigid opening hours for medication often do 

not fit with the working hours of patients, leading to poor compliance to treatment [69]. 

Furthermore, those co-infected with HIV often have to visit several health-care 

institutions to obtain treatment for both diseases since services are disintegrated in many 

European countries [184]. The lack of entitlements to care, namely medical insurance 

among migrants is another factor contributing to diagnostic delay observed when 

compared to native populations [73], and can also cause poor adherence to treatment, 

consequently increasing the chances of disease transmission to the community and of 

acquiring drug resistances [92]. Some low-incidence countries do not provide free TB 

care to all, and marginalised groups, such as undocumented migrants, may be excluded 

from national health services or insurance schemes [183]. Moreover, limited access to 

care can also prevent migrant populations from accessing information that would enable 

them to avoid TB or to obtain early diagnosis and treatment [3]. Migrants also frequently 

face several legal and administrative hurdles, and health systems are often unprepared to 

provide information on how the system works [8,185]. Although supportive health 

policies are in place in several countries, the problems faced by migrants persist due to 

low awareness and poor enforcement capacity with administrative challenges. Moreover, 

during periods of economic crisis, targeted funding cuts are frequently made in prevention 

or treatment programmes for non-nationals, causing additional risks for migrant 

populations [8].  

In Portugal, TB patients are diagnosed and treated free of charge, regardless of 

the country of origin and legal status [186]. A study in Portugal, by Paulino and colleagues 
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(2016) have shown no delay in TB diagnosis in foreign-born patients when compared to 

native-born patients [174]. However, a more recent study by Linhas and colleagues 

(2018), highlighted that despite of the theoretically non-existent legal barriers, migrants 

at high risk of TB in Portugal still have difficulties in accessing healthcare services [187]. 

Therefore, further research is needed to provide more information on the barriers related 

to access and use of TB care among migrants in Portugal. 

 

3. Contextualization within the Sustainable Development Agenda, 

and the HIV and TB global health targets 

The UN General Assembly in 2015 launched the 2030 Agenda for Sustainable 

Development with 17 Sustainable Development Goals (SDGs) that must be accomplished 

globally by 2030, based on the principle of “leaving no one behind” [188]. The 

relationship between migration and health was recognized as an important aspect to take 

into account within the 2030 Agenda [189] and, for that reason, several targets within the 

17 SDGs are explicitly or indirectly related to migration [188]. The SDG 3 ― “Ensure 

healthy lives and promote well-being for all at all ages” [189] ― addresses specifically 

the issue of HIV/AIDS and tuberculosis in target 3.3 ― “End epidemics of AIDS, 

tuberculosis, malaria and neglected tropical diseases and combat hepatitis, waterborne 

diseases and other communicable disease” [188]. Aligned with the Sustainable 

Development Agenda for 2030, the global health programmes for HIV/AIDS and TB 

acknowledged that only targeting vulnerable populations such as migrants it is possible 

to achieve national and global targets [17].  

The Joint United Nations Programme on HIV/AIDS (UNAIDS) settled the 2016-

2021 Strategy, a bold call to front-load investment, to achieve the 90-90-90 treatment 

targets by 2020 ― 90% of people living with HIV know their HIV status, 90% with HIV 

diagnosis receive ART, and 90% have viral suppression, meaning that 73% of all people 

living with HIV would have supressed viral load ― and also to close gaps in HIV testing 

and treatment [33,190]. UNAIDS also advocated the expansion of migrants’ access to 

HIV related services, to HIV testing and treatment, and also the reduction of social 

inequalities for these populations [190]. Similarly to UNAIDS, the WHO also created 

The End TB Strategy covering the period of 2016-2035 [63], and anchored on three 
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pillars: 1) integrated, patient-centred TB care and prevention (including collaborative 

TB/HIV activities and management of comorbidities); 2) bold policies and supportive 

systems (including universal health coverage, social protection and action on TB 

determinants); and 3) intensified research and innovation [78,81,82,191]. The End TB 

strategy also specifically addresses the needs of migrants and calls for adaptation at the 

country level and collaboration with the migration sector [17]. For 2035 there must be a 

reduction in TB deaths by 95%, in TB incidence rates by 90% (<10 cases per 100 000), 

and no affected families facing catastrophic costs due to TB [78]. 

Considering the ambitious targets for the global burden of HIV and TB, and the 

importance of addressing migrants’ vulnerabilities to achieve these goals, the topic and 

objectives of this work are well contextualized within these global efforts. In this sense, 

this work ultimately seeks to contribute for the accomplishment of these global health 

targets by providing evidence that can be a base for future measures to tackle migrants’ 

vulnerability to HIV and TB. 
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4. Objectives 

The overall aim of this research is to contribute to improve knowledge on the burden of 

HIV, TB and HIV-TB co-infection among migrant populations in Portugal, and on the 

vulnerability of these populations to these infectious diseases.  

The specific objectives established for this research are the following: 

1) Describe prevalence and determine sociodemographic, socioeconomic and 

behavioural risk factors related to HIV, TB and HIV-TB co-infection among 

migrants 

Study I: “HIV and tuberculosis co-infection among migrants in Europe: A 

systematic review on the prevalence, incidence and mortality” 

 

Study II: “Are there opportunities being missed? Burden of HIV, STI and TB, 

unawareness of HIV and testing among SSAMs” (submitted) 

 

2) Describe clinical and genomic characteristics of migrants with HIV-TB co-

infection  

Study III: “HIV and tuberculosis co-infection among migrants in Portugal: 

sociodemographic, clinical and genomic characteristics” (short communication; 

submitted) 

 

3) Understand the specificities and barriers related to TB care among migrants with 

TB or HIV-TB 

Study IV: “Tuberculosis care for migrant patients in Portugal: a mixed methods 

study with primary care providers” 
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5. Methodological approaches 

This PhD research was based on a multidisciplinary approach to the 

vulnerabilities of migrant populations in Portugal to HIV, TB and HIV-TB co-infection. 

In order to accomplish the specific objectives proposed, we relied on different 

methodologies and sources of data to collect epidemiological, behavioural, clinical, and 

genomic data, as well as perceptions from primary healthcare providers. Figure 3 briefly 

summarizes all the methodological approaches used in this research.  
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Figure 3: Methodological approaches to the specific objectives of research.
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5.1. Systematic review of literature 

A systematic review is a type of literature review with a clearly formulated 

research question, to which are used explicit methods to identify, select, critically 

appraise, collect and analyse data from included studies [192]. Systematic reviews have 

gradually earned importance in biomedical research [193], providing a more scientific 

and rigorous approach compared to the traditional reviews [194]. A systematic review 

often includes seven steps: 1) defining a research question; 2) searching and identifying 

relevant literature; 3) data screening; 4) quality assessment; 5) data extraction; 6) data 

synthesis; and 7) writing the report [194]. The PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) Statement is the most widely used guideline for 

systematic reviews [195] and aims to help authors improve the reporting of systematic 

reviews and meta-analyses. It includes a 27-item checklist and a four-phase flow diagram 

[192]. It also recommends creating a systematic review protocol that describe the 

rationale, the hypothesis, and the plan of the review [195]. 

When defining the research question, one must keep in mind that it must be 

focused, not too general that makes it difficult to examine such vast amount of literature, 

and not too narrow that might limit the generalisability of findings [194]. There are 

several models that can be used to appropriately formulate the research question, such as 

PICO (population, intervention, comparison and outcomes) and other models such as 

PEO (patient, exposure and outcome), PIO (patient, intervention and outcome), and 

SPIDER (sample, phenomenon of interest, design, evaluation, research type) [194,196].  

The literature search must be as comprehensive as possible and involve multiple 

resources [194], in order to minimize bias [193]. However, the resources available to 

conduct a systematic review are limited, and it is always necessary to find a compromise 

between a high sensitivity and a low “number needed to read”. Electronic databases are 

the source of the largest number of articles included in any systematic review on health-

related topics [193]. MEDLINE®, Web of Science® or Scopus®, provide an extensive 

coverage of bibliographic references related to medical fields [197–199]. When 

conducting searches in several databases, one must take into account that each database 

has different search fields and indexation keywords, which requires that the search 

expressions are adjusted to each source. A detailed description of the search expression 

used in each database must be available to be replicable by others [193].   
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The screening of reference lists obtained from different sources should be based 

in clear and sound criteria defined a priori in order to guarantee the validity of the review 

[193]. Therefore, the criteria for inclusion and exclusion in the systematic review must 

be explicitly stated and consistently implemented such that the decision to include or 

exclude particular studies is clear [195]. Articles screening must be performed by two 

independent reviewers [194]. A quantitative measure of agreement between reviewers 

may be reported; Cohen’s kappa is one of the most appropriate statistics for this purpose 

[195]. Usually a three-step approach to the screening is recommended (Figure 4). The 

first and second steps are based on the same set of criteria [193]. In the first step only 

titles and abstracts are screened [193,194]. If the studies are potentially eligible for 

inclusion in the review, they move to the second step when the full-text version of the 

study is analysed [193,195], and definite decision on its inclusion or exclusion is made 

[193]. Step three is based on full reports and involves the assessment of the availability 

of data in the appropriate format for data synthesis [193]. Data extracted can include title, 

study purpose, design, main findings, and more details. After data extraction, data 

synthesis is performed, with tabulation of the studies characteristics [194].  

 

Figure 4. A three-step approach to the screening of bibliographic references in the context of a 

systematic review [193] (This is an open access article distributed under the terms of the Creative 

Commons Attribution 3.0 License, which permits unrestricted use, distribution, and reproduction 

in any medium, provided the original work is properly cited). 

 

As recommended by the PRISMA Statement [192], best practice for systematic 

reviews is to present a flow diagram to summarize all the process ― identification, 

screening, eligibility, and included studies ―, providing a succinct summary of the 
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number of studies included and excluded at each stage of the process [195]. Statistical 

methods ― meta-analysis ― may or may not be used to analyse and summarize the 

results of the included studies [192]. Frequently, systematic reviews use meta-analysis, 

combining studies that address the same question, intervention or outcome through 

statistical methods [194]. However, when participants’ characteristics, study designs, 

exposures/interventions, or measure of outcomes differ meaningfully across studies, the 

combined estimates are likely to be meaningless, and an analytical rather than synthetic 

approach is required [193].  

 

5.2. Community-based participatory study with sub-Saharan African migrants 

This study was conducted using secondary data from the Research Project 

“Imigrantes e VIH/SIDA” ― sociodemographic and socioeconomic characteristics, 

sexual practices, HIV serostatus, self-reported HIV, self-report of others STI and of TB 

―, and in collaboration with the research team. 

 

 “Imigrantes e VIH/SIDA” Project  

The “Imigrantes e VIH/SIDA” Project was developed by the Institute of Hygiene 

and Tropical Medicine (IHMT) with the coordination of Doctor Sónia Dias, and funded 

by the General Health Directorate (DGS - Direcção-Geral da Saúde) through the National 

Program for HIV/AIDS infection. This Project consisted of a bio-behavioural study with 

the application of a structured questionnaire and of a rapid test for HIV. Overall, this 

research project aimed to: a) estimate the prevalence of HIV among migrant populations; 

b) identify relevant behaviours for HIV-infection; and c) characterize access and use of 

healthcare services in the context of HIV/AIDS by migrant populations.  

To accomplish the research objectives, a participatory-based approach was used 

in order to reach sub-Saharan African migrants living in Lisbon region. The community-

based participatory research (CPBR) involves equitable collaborative partnerships 

between researchers and non-academic stakeholders, such as community members, 

representatives of governmental and non-governmental organizations, incorporating their 

different perspectives and experiences. By combining research and capacity building 

strategies, CPBR allows to translate knowledge into interventions that improve 



 

43 

 

I. GENERAL INTRODUCTION 

populations’ health [200,201]. Furthermore, this close collaboration with community 

members increase population’s adhesion to the study, even the most vulnerable groups. 

These features make CPBR a useful method to be applied in hard-to-reach populations, 

as observed in previous studies [34,147]. In the “Imigrantes e VIH/SIDA” Project, 

partnerships were made with non-governmental organizations (NGOs) dedicated to HIV 

prevention, testing and counselling: the Association for Community Intervention, Social 

Development and Health (AJPAS – Associação de Intervenção Comunitária, 

Desenvolvimento Social e de Saúde), The Portuguese Association for Prevention and 

Challenge to AIDS (SER+ - Associação Portuguesa para a Prevenção e Desafio à Sida), 

and The Portuguese Group of Activists for HIV/AIDS treatment  (GAT-In Mouraria – 

Grupo Português de Ativistas sobre Tratamentos VIH/Sida).  

After performing a geographical mapping to identify possible recruitment sites, a 

venue-based sampling method was used to recruit participants, including documented and 

undocumented migrants, as there was no sampling frame allowing us to draw a 

representative sample [202].  

 

5.3. Cross-sectional study on clinical and genomic characteristics among 

migrants with HIV-TB co-infection  

 

This study used secondary data from the Research Projects “BEST HOPE” and 

“MigrantHIV”, and from the patients’ database of Laboratório de Microbiologia Clínica 

e Biologia Molecular, Serviço de Patologia Clínica, Centro Hospitalar Lisboa Ocidental. 

A research protocol including background, description of the study objectives and 

methodologies to be applied was submitted to the Ethics Committee of Centro Hospitalar 

de Lisboa Ocidental and received ethical approval. Only HIV-positive patients who had 

a TB diagnosis between 2010 and 2018 were selected, and data on sociodemographic 

characteristics, clinical data and viral genomic sequences were analysed in collaboration 

with the research team. 
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Projects “BEST HOPE” and “MigrantHIV” 

The “BEST HOPE” Project (HIVERA/0001/2011) - Harmonizing, Integrating 

and Vitalizing European Research on HIVAIDS — was funded by the ERA-Net HIVERA 

(https://www.fct.pt/apoios/cooptrans/eranets/hivera) and conducted between 2014 and 

2017. IHMT was one of the partner institutions, and Doctor Ana B. Abecasis was the 

responsible investigator of the research conducted at IHMT, in particular of work 

packages (WP) 1 and 5:  

• WP1 – “Analyses of HIV-1 transmission chains”: provide additional data on 

recent HIV-1 transmission dynamics in Europe primarily by investigating 

transmission chains using a highly innovative method; 

• WP5 – “Socio-behavioural analysis of transmission dynamics of HIV and 

hepatitis”: collection of socio-behavioural data to analyse patterns of spread and 

acquisition of HIV and hepatitis co-infection. 

Continuing the work performed in the “BEST HOPE” Project, “MigrantHIV” 

Project (PTDC/DTP-EPI/7066/2014) ― Genomics, socio-behavioural and clinical data 

to prevent HIV transmission in migrants: an innovative approach” ― was developed at 

the IHMT under the coordination of Doctor Ana B. Abecasis and was funded by the 

Portuguese Foundation for Science and Technology (FCT - Fundação para a Ciência e 

Tecnologia). This Project is a prospective study on HIV newly diagnosed migrants living 

in Portugal, aiming to understand, model and predict patterns of HIV transmission in 

migrants, with or without transmission of drug resistance. The Project started in 2016 and 

is currently ongoing. Data collection on socio-behavioural characteristics and genomic 

HIV-1 sequences is being performed in collaboration with Hospitals from all over the 

country.  

 

5.4. Mixed methods study on perspectives from healthcare providers regarding 

TB care for migrants 

 

Study design  

A study on the perspectives of healthcare providers dedicated to TB care was 
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designed and implemented specifically for the purpose of this research. The study 

objectives were: 1) characterize specificities regarding TB care to migrant patients with 

TB or HIV-TB compared to national patients with the same pathologies; and 2) identify 

barriers to TB care for migrant patients with TB or HIV-TB, namely related to access, 

provision of care, and healthcare services functioning.  

In Portugal, the National TB Program action is mainly in primary care, with Chest 

Disease Centres (CDCs) ― specific facilities for the treatment of respiratory diseases, 

including TB ― as the main primary care facilities involved [203,204]. Therefore, the 

participants in our study were healthcare providers dedicated to TB care in primary care 

settings, namely CDCs.  

A mixed methods approach was the chosen methodology. The combination of 

quantitative and qualitative methodologies in a single study is increasingly common 

[205], being able to enhance and enrich the meaning of a singular perspective, providing 

a more complete understanding of a problem or complex health topic [205,206]. For the 

quantitative approach, an online structured, self-administered questionnaire was 

constructed, introduced in the online platform Survey Monkey®, and was accessible by 

the participants through a web link. For the qualitative approach, semi-structured 

interviews were conducted. This type of interviews is frequently used in health related 

research, and have the advantage of balancing between structure and flexibility; the pre-

developed questions are open-ended specifically to the studied topics, but also allow to 

explore other emerging topics and are flexible regarding the timing when they can be 

asked [205]. The interviews may be based on an interview guide. These include a brief 

introduction of the interviewer, of the study, and of the procedures applied; it includes 

primary open-ended questions organized from the most general to more specific and 

secondary questions also called “probe questions” intended to explore in-depth the 

emerging topics ― e.g. “Can you talk a little more about your experience?” or “What did 

you mean by ‘xxx’?” [205].  

 

Implementation  

A study protocol containing background information, research questions, objectives 

and the description of the methodologies to be applied was submitted to the Ethics 
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Committees for Health of the Regional Administrations of Portugal. The quantitative 

approach was conducted in North, Central, Lisbon, and Alentejo regions of Portugal, after 

obtaining the approval from the Ethics Committees of the respective Regional Health 

Administrations. The qualitative approach was conducted in Lisbon region and approval 

was obtained from the Ethics Committee of Lisbon Regional Health Administration.  

In Portugal, primary healthcare services are organized into clusters – Public Health 

Care Centres Clusters (PHCCs) – that also include the CDCs. Each PHCC is administered 

by an Executive Director. For implementation of the study, the Executive Directors were 

contacted through institutional contacts (phone, email, mail) and the study was 

introduced. The study protocol and the report of approval from the respective Ethics 

Committees were also provided. A written permission was solicited from the Executive 

Director allowing the implementation of the study. The study was only implemented at 

primary care facilities to which permission was granted by the respective Executive 

Director.  

 

5.5. Analysis of data 

 

Analysis of quantitative data 

Quantitative data analysis procedures are essential to determine our study findings. 

In experimental and survey research, data analysis usually begins with descriptive 

statistics, followed by inferential statistical tests to examine the research questions or 

hypotheses [201]. 

In descriptive statistics, data is usually summarized in three different forms: 

frequencies (number of occurrences and percentages), measures of central tendency 

(mean, median, mode), and measures of dispersion (e.g. standard deviation). Inferential 

statistics usually test the significance of null hypothesis, with significant results providing 

a p-value under 0.05. Chi-square (χ²) is an example of a test of significance based on the 

null hypothesis, used to test the association between two categorical variables [201]. 

Although with Chi-square we can infer if the variables are dependent or independent of 

each other, it is not possible to infer the degree of association between the variables [207]. 
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The logistic regression is the most popular multivariable method used in health 

science [208]. It has become an integral component of any data analysis that aims to 

describe the relationship between a response variable and one or more explanatory 

variables (usually called covariates) [209,210], and also enables to calculate the 

probability of occurrence of an event [208]. The goal of any regression model is to find 

the best fitting and most parsimonious, clinically interpretable model [210]. The impact 

of independent variables is usually explained in terms of odds of an event. The odds ratio 

(OR) is a comparative measure of two odds relative to different events, being OR a 

measure of association between an exposure and an outcome: OR=1 indicates that 

exposure does not affect the odds of outcome; OR>1 indicates that exposure is associated 

with higher odds of outcome; and OR<1 indicates that exposure is associated with lower 

odds of outcome. The 95% confidence interval (CI) is used to estimate the precision of 

the OR. A large CI indicates a low level of precision of the OR, whereas a small CI 

indicates a higher precision of the OR. The 95% CI does not report a measure of statistical 

significance; however, it can be used as a proxy for the presence of statistical significance 

if it does not overlap the null value (e.g. OR=1) [208]. To perform a proper logistic 

regression analysis, some requirements are needed: a) the dependent variable must be 

discrete, mostly dichotomous; b) the desired outcome should be coded to be 1; c) the 

model should be fitted correctly, not including meaningless variables, and not excluding 

meaningful variables; d) variables must not be linear functions of each other; e) the 

independent variables must be linearly related to the log odds of an event; f) it requires 

large sample sizes [208]. 

 

Analysis of qualitative data 

The process of qualitative data analysis is to assemble or reconstruct the data in a 

meaningful or comprehensible manner, in a way that is transparent, rigorous and 

thorough, while remaining ‘true’ to participants’ accounts [211]. Thematic analysis 

approach offers an accessible and accurate form of analysis, without requiring extensive 

expertise in qualitative research [212]. Overall, the process of thematic analysis can be 

divided into six phases:  
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• Familiarization with the data: researchers read through the entire data set at least 

once before beginning coding;  

• Generating initial codes: initial production of codes; requires the researcher to 

keep revisiting the data and will allow the simplification of data. In this phase is 

also possible to use a code manual with defined codes prior to the in-depth 

analysis, which is common when conducting a deductive thematic analysis;  

• Searching for themes: sorting and collating all the potentially relevant coded data 

extracts into themes; if conducting a deductive thematic analysis, coding will be 

determined by the researchers’ theoretical or analytical interest; 

• Reviewing themes: researchers review the coded data extracts for each theme to 

consider whether they appear to form a coherent pattern;  

• Defining and naming themes: theme names need to be illustrative of what the 

theme is about; 

• Producing the report [212]. 

 

Integration of quantitative and qualitative data 

Integration is a key process when using mixed-methods [213]. One of the most 

difficult challenges is how to integrate different forms of data. The basic concept is that 

integration of quantitative and qualitative data maximizes the strengths and minimizes 

the weaknesses of each type of data [214]. Three approaches are possible:  

• Merging data: reporting results together in a section of a study, such as reporting 

first the quantitative statistical results followed by qualitative quotes or themes 

that support or refute the quantitative results (e.g. using tables or figures that 

display both the quantitative and the qualitative results); 

• Connecting data: involves analysing one dataset (e.g. a quantitative survey), and 

then using the information to inform the subsequent data collection (e.g., 

interview questions, identification of participants to interview); 

• Embedding data: a dataset of secondary priority is embedded within a larger, 

primary design (e.g. the collection of supplemental qualitative data about how 

participants are experiencing an intervention during an experimental trial) [214]. 
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In this research, qualitative data (from study IV) was analysed through Thematic Analysis 

and further integrated with the quantitative data from the online survey following the 

“connecting data” approach.  
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III. GENERAL DISCUSSION AND CONCLUSIONS 

 In this work, we were able to explore the burden of HIV, TB and HIV-TB co-

infection among migrants and the factors responsible for their higher vulnerability. In this 

section, we summarize and discuss the main findings of this research and propose some 

topics for future studies. We also provide an insight into possible implications for public 

health intervention and discuss the limitations and strengths of our work.  

 

1. Discussion of the main findings 

One of the specific objectives of this PhD thesis was to describe the prevalence 

of HIV, TB and HIV-TB co-infection among migrants, as well as to determine 

sociodemographic, socioeconomic and behavioural factors related to these infections. 

The occurrence of HIV and TB was explored, as well as related risk factors, among a 

community of sub-Saharan African migrants living in Lisbon (study II). HIV was 

prevalent in 5.4% of the participants, a proportion 9 times higher than the UNAIDS 

estimates for the general population in Portugal in 2017 (0.6% for ages 15-49 years) [1]. 

A past TB infection was also reported by 4.1% of the participants. A considerable 

proportion (25.6%) of HIV-positive participants also had a TB infection in the past.  

In study I, a systematic review of relevant studies allowed to observe a 

disproportionately higher burden of HIV-TB co-infection among migrants living in 

European countries. Higher prevalence and higher incidence of HIV-TB were reported 

among migrants compared to nationals in most reporting studies. Moreover, when 

considering migrants’ region of origin, those from sub-Saharan African countries had the 

highest prevalence, incidence, and risk of acquisition of HIV-TB. Our findings were 

consistent with recent estimates referring that HIV in the EU/EEA is more likely among 

TB cases originating from Africa [2]. However, indicators on the burden of HIV-TB co-

infection among migrants in Europe has been receiving little attention in recent official 

reports. The provision of accurate and updated data on HIV-TB in the European context 

is still a challenge due to the persistent sub-optimal reporting observed in many countries 

[3,4]. Therefore, considering that HIV-TB co-infection and migration are closely linked 

[5,6], this systematic review provided a relevant contribution to systematize evidence on 

migrants’ disproportionate vulnerability.  
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Regarding our findings from studies I and II, the heightened vulnerability to 

HIV, TB and HIV-TB co-infection could be related with to a previous acquisition at a 

high burdened country of origin [7–14]. However, as further discussed, it has been 

demonstrated that these infectious diseases can be also acquired within migrant 

communities at the host country due to experienced social inequalities, limited access to 

prevention and care services [15–17]. In a study by Desgrees-du-Lou and colleagues 

(2016), social hardships affected a large proportion of sub-Saharan migrants in France 

during their settlement process, being associated with sexual risk behaviours that in turn 

appeared to be related to HIV acquisition in France [18]. Furthermore, a recent study by 

Pereira and colleagues (2019) on the genetic profiles of Mycobacterium tuberculosis 

isolates from foreign-born individuals in Portugal, suggested a high degree of 

transmission of Portuguese endemic strains to migrant population rather than strains 

importation from other Portuguese speaking countries [19]. 

 Sexual risk behaviours, such as inconsistent condom use and multiple partners, as 

well as experiences of intimate partner violence were referred by a considerable 

proportion of sub-Saharan African migrants in study II. Those who had STI in the past 

were more likely to have multiple sexual partners and to use condom inconsistently, and 

they also had a low risk perception regarding HIV. This findings reflect persistent 

exposure to sexual risk behaviours in this population that can put them at a higher risk for 

acquiring HIV in the future [20,21]. In fact, previous research has shown higher risk of 

STI among migrants compared to natives [22]. Our findings suggest that counselling for 

behavioural changes is not yet reaching these populations.  

Over a third of the HIV-positive participants were unaware of their HIV infection. 

It is plausible that some of our participants have chosen not to disclose their status 

perceiving possible negative consequences during the study or in their social context. 

Nevertheless, the high unawareness observed in our study surpasses some of the EU/EEA 

countries estimations for undiagnosed HIV in the general population [23]. Our findings 

are particularly worrisome considering the increased risk for morbidity and mortality 

among undiagnosed individuals [24], and also their substantial contribution for the 

occurrence of new HIV cases [25]. Furthermore, remaining undiagnosed can substantially 

increase their risk for a future TB disease, posing challenges to the control of HIV-TB 

co-infection [26]. Presently, official statistics show promising results for Portugal in 
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achieving the UNAIDS 90-90-90 treatment targets for 2020, with 91.7% of people living 

with HIV in Portugal being diagnosed in 2016 [18]. However, the undiagnosed cases 

among migrant populations might undermine the achievement of relevant goals, as they 

reflect limited awareness and difficult access to prevention and care [27]. 

High rates of undiagnosed infection and low testing rates among sub-Saharan 

African migrants have been described in the literature [25,28–30]. In our study, only half 

of the participants was ever tested for HIV, which suggests the existence of potential 

barriers for testing or that the testing services are not reaching those most at risk. Among 

those who were never tested, about three quarters did not know where they could get 

tested. Such lack of knowledge about the available healthcare services and about the 

disease, may also affect their risk perception and their HIV-testing [31,32]. Previous 

research has shown that even migrants from sub-Saharan African countries with good 

knowledge on HIV-transmission had knowledge gaps regarding HIV/STI-testing services 

[33]. Data from a recent ECDC report have also shown that migrants from high 

prevalence countries are among the groups with lower HIV testing rates in EU/EEA 

countries due to fear of knowing one’s status, to denial of risk behaviours, stigma, 

discrimination, and low risk perception [23]. In our study, 37.5% of migrants who had 

STI in the past were never tested for HIV. Considering that recent HIV testing guidelines 

advocate that everyone with STI should be proposed for HIV testing [34], these findings 

possible indicate missed opportunities for early HIV detection and treatment during 

contact with healthcare services. In fact, a recent study by Dias and colleagues (2019) in 

Portugal has shown that HIV-prevention interventions, especially regarding HIV testing, 

are not reaching migrant groups that are most at risk [35]. 

 One of the factors associated with HIV infection was the experience of violence 

from a partner. The correlation between HIV and intimate partner violence is well-known 

from the literature [36], and can be explained by the direct transmission through traumatic 

lesions inflicted during sexual violence, or by the indirect correlation between violence 

and sexual risk behaviours [37]. In fact, it has been documented that those who experience 

violence from their partners are less able to negotiate condom use, and more likely to 

engage in sexual risk behaviours [37,38]. Another possible explanation for our findings 

is the occurrence of violence from partners as a consequence of their HIV-positive status 

[37]. For instance, disclosure of HIV-positive status in certain socio-cultural contexts may 
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imply discrimination, rejection, loss of financial support, marital conflicts, physical and 

emotional violence [39]. Previous studies have shown that women living with HIV are 

also more likely to have experienced intimate partner violence than their HIV-negative 

female counterparts [40,41]. In the overall sample, those who reported violence from a 

partner were more likely to be female, with low income, multiple sexual partners, and to 

have engaged in commercial sex; all these are well-known factors that have been 

associated with violence [22,42–45]. Furthermore, the higher proportion of violence 

experiences among women reflect possible gender inequalities or particular gender norms 

in these populations that favour gender-based violence and increased risk for HIV prior 

to migration or in the host country [45–47].  

The oral pre-exposure prophylaxis (PrEP) has been emerging as a considerable 

promise to overcome many of the barriers of traditional HIV prevention method for 

women in violent relationships [48]. It brings the advantages of not being partner 

dependent, not requiring partners’ knowledge or consent, it does not require to be taken 

at the time of the sexual encounter, can be taken at a time or location inaccessible for the 

abusive partner, and can promote more connection with medical and social services [48]. 

However, recent research has shown that intimate partner violence can also undermine 

the adherence to PrEP and leave people vulnerable to HIV acquisition [36,38]. For 

instance, partners may become aware of their partner’s use of PrEP reacting with more 

violence. Gendered norms regarding sexuality might also suggest that women who use 

PrEP are not perceived as respectful or worthy [48]. However, literature on this topic is 

still scarce, especially in the Portuguese context, where the application of PrEP is still at 

its infancy [23,49]. Therefore, more studies will be needed to explore the benefits and 

barriers of the use of PrEP as a preventive HIV measure for migrants in Portugal.  

Another factor associated with HIV infection was the increasing age of migrants, 

which contrasted with the relatively young age of the overall participants ― mean age of 

38.4 years old. These findings can be explained by the fact that migrants tend to migrate 

at a younger and active age and, therefore, those who are older possibly have been 

exposed to risk factors for HIV infection for a longer time at the host countries [20].  

Contrasting with the behavioural patterns of the overall participants, those with 

HIV infection were more likely to use condoms consistently, and no associations with 
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other sexual risk behaviours were observed. These findings suggest a distinct behavioural 

pattern, possibly adopted after HIV notification. This was also supported by the fact that 

those who were unaware of their HIV-positive status reported using condom 

inconsistently. Our findings possibly reflect the benefits of HIV counselling and follow-

up provided at healthcare services in terms of behavioural change in HIV-positive 

migrants. In fact, previous studies have shown behavioural and relational changes after 

notification of an HIV-positive status, for instance by reducing the number of sexual 

partners [50].   

When analysing the factors associated with TB, those who were male and who 

were HIV-positive were more likely to report a past TB infection. These results were 

quite expected considering the well-known higher susceptibility for TB among men [51], 

and among those living with HIV [26,52,53]. Those who were non-employed were also 

more likely to report a past TB infection, what was consistent with previous studies 

describing the impact of difficult socioeconomic conditions experienced at the host 

countries on the risk for infection or reactivation [54,55]. However, probably due to small 

numbers this association did not remain after adjustment for other variables.  

In the second specific objective of this research, we aimed to describe clinical and 

genomic characteristics among migrants with HIV-TB co-infection (study III). By 

accessing databases of HIV-positive patients followed-up in Hospitals in Portugal, we 

observed a higher proportion of TB diagnosis among HIV-positive migrant patients 

compared to no native-born patients (5.7% vs. 4.7% among native-born patients). Most 

migrants with HIV-TB in our study were from sub-Saharan African countries, in line with 

the findings from study I. Most patients, migrants and natives, had CD4+ T cell counts 

<350 cells/µL and were diagnosed simultaneously for both infections, suggesting that 

patients sought care when TB symptoms appeared. Younger migrants were more likely 

to be diagnosed simultaneously compared with other age groups, which can be possibly 

related with a short stay in the country, and consequently to a low access and use of 

healthcare services [56]. This hypothesis is consistent with the absence of significant 

differences regarding diagnosis between age groups among native-born patients. 

Therefore, our findings indicate that more active case finding is needed for HIV infection 

among younger and recently arrived migrants in order to early initiate HIV treatment and 

prevent TB disease. 
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HIV non-B clades were the most prevalent among all patients (63.6%), and the 

proportion was similar to the overall proportion of non-B viruses in Portugal (63% of all 

HIV infections) [57]. Nevertheless, non-B viruses were also significantly higher among 

migrants compared with native-born patients. These findings are in line with literature 

referring an increased emergence of non-B subtypes in European countries possibly 

related with migration events, in particular from African countries [13,57–59]. The fact 

that non-B viruses in Western Europe are predominant among non-Europeans [57] could 

lead us to infer that migrants in our study possibly acquired the infection at the country 

of origin. However, the Portuguese context is one of the exceptions where evidence of 

non-B infections transmission within local sexual networks was demonstrated [57]. 

Non-B strains also caused significantly higher viral loads in patients, which is 

known to increase the likelihood of disease transmission [60]. It is also important to 

consider that HIV patients with a TB infection might have a more rapid progression to 

AIDS, due to TB-driven increased viral genetic heterogeneity, increased viral load in the 

blood, and decreased CD4+ T cell counts [61,62]. Therefore, in the future, possible 

synergistic effects between non-B HIV strains and TB infection should be explored, 

especially considering migrant populations, who are more vulnerable to co-infection and 

have higher rates of non-B strains. 

 The third specific objective proposed for this work was to understand the 

specificities and barriers related to TB care among migrants with TB or HIV-TB in 

Portugal (study IV). According to many primary care providers, migrants seek TB care 

at an advanced stage of the disease, mainly due to their unawareness about TB disease 

and its symptoms. Similar unawareness was also observed among migrants in study II 

regarding HIV testing services. These findings suggest that migrants’ health illiteracy 

hampers their health-seeking behaviours, contributing to onwards transmission within the 

community [27,63]. Low health literacy was also one of the barriers most referred to 

hamper migrants’ access and use of TB care in our study. It has been documented that 

migrants’ limited health literacy often correlates with a lack of access to health services, 

limited ability to effectively self-manage health, to understand available and relevant 

information, and also to make health-related decisions [64]. This lack of health literacy is 

usually associated with economic and social barriers for migrants to access educational 

resources and information programs [64]. Furthermore, different cultural and social 
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backgrounds can also shape migrants’ notions of disease and health needs, and in some 

countries of origin preventive care medicine is sometimes weak or even absent, possibly 

influencing their health-seeking behaviours [65].  

Interruption of TB treatment was also considered frequent among migrants. The 

constant mobility within the country or to the country of origin, the inherent difficulties 

for medical follow-up in these circumstances, and their social isolation throughout the 

treatment process, were the main causes referred for non-compliance. Although limited 

research has been dedicated to evaluate the effects of social support in TB disease 

outcomes, it is known that family and/or friends support during TB treatment is important 

for treatment success [66]. Therefore, promoting family and community support to 

migrant patients during treatment is crucial, and may also prevent those on treatment to 

urge for family support abroad. Nevertheless, increased social support is only possible by 

increasing knowledge about the disease within the community, in order to tackle the 

inherent fear and stigma associated to this infection [14,55].  

Socioeconomic barriers were referred to frequently prevent migrants from 

accessing and using TB care, namely due to limited economic resources for 

transportation, no sick leave benefits from work, and fear of unemployment during sick 

leave. In these situations, migrants might avoid complying with treatment to avoid incur 

in indirect costs [67], and might continue to work even sick [68]. Another important 

barrier for migrants was their difficulties in obtaining financial help from the social 

services, and the fact that some of these financial incentives were made shorter during the 

period of austerity in Portugal. This barrier is particularly relevant since an adequate 

social protection is one of the cornerstones of TB prevention and care [17], enabling to 

reduce vulnerability to poverty, economic shocks caused by illness [69], the risk of TB 

transmission and activation [17], and treatment default and therapeutic failure among the 

poorest populations [70].  

Another relevant barrier was the complexity involved in the administrative 

processes during migrants’ access to primary care, namely the documents required and 

the complex computer registration system. Such administrative hurdles may lead 

migrants to resort to informal/traditional healing care, or to seek care only in acute 

situations, mostly to emergency care services, what might ultimately hamper their 
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engagement in preventive care [63,71,72]. Our findings are consistent with evidence that 

despite of the legal access to care for all migrants in Portugal, there are still administrative 

barriers hampering their access and rights to universal healthcare [73]. Therefore, besides 

providing financial and social support for migrants, their access and use of services must 

also be simplified in order to prevent them from postponing fundamental care.  

Regarding providers’ competences and training, overall most healthcare providers 

perceived themselves as prepared and trained to provide TB care for migrants. Still, most 

considered relevant to receive more training on migrants’ health and on strategies to 

promote migrants’ adherence to treatment. Noteworthy was the fact that a considerable 

proportion of providers (22.7%) did not know how migrants comply with TB treatment. 

This unawareness among healthcare providers can be due to the low number of migrant 

patients visiting primary care services dedicated to TB. Nevertheless, previous research 

has shown the importance of culture diverse training for healthcare providers in order to 

optimize their performance [74,75]. Therefore, measures to increase providers’ awareness 

and cultural competences must be considered in order to converge to an increasingly 

patient-centred approach for migrants.  

 

2. Recommendations for future research 

 

In this research we were able to explore migrants’ vulnerability to HIV, TB and 

HIV-TB in Europe with a main focus in the Portuguese situation, through different 

approaches and perspectives. Our study findings contributed to the overall knowledge 

about this still poorly explored global health topic and highlighted several possible topics 

for future research.  

Until now, most literature has been looking at migrants within specific and 

homogeneous categories, which means that the existing diversity among migrants and 

minorities goes unnoticed [76,77]. However, migrant populations are quite heterogeneous 

[17], and each migrant sub-group intrinsically bear specific levels of vulnerability to 

health issues [77]. In this sense, future studies should consider the particularities of 

different migrant sub-groups in terms of their specific vulnerability factors for HIV and 

TB, and their access and use of HIV and TB-related healthcare services.  
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Regarding complementary preventive measures, more evidence is needed on the 

benefits and barriers of the use of PrEP among high risk groups of migrants in Portugal. 

These studies should explore the users’ experiences in order to describe methods to 

overcome barriers for those in violent relationships or facing other vulnerabilities. 

Future molecular epidemiology approaches might provide an understanding about 

sexual networks and existing vulnerabilities in specific migrant communities and sub-

groups of migrants in Portugal. These studies might also contribute to know more about 

the transmission dynamics and the places of acquisition of HIV and TB ― e.g. country 

of origin vs. host country ― in order to provide future targeted interventions. These 

studies might also provide insight into the role of HIV subtypes on the susceptibilities for 

other infectious diseases such as TB.  

The patterns of health-seeking behaviours should be also explored in the future, 

in order to identify the underlying factors related to the poor health literacy among 

migrants in Portugal and its relationship with low risk perception and low health-seeking 

behaviours. More studies on this topic will also provide responses targeted to increase 

education and awareness among migrant communities that promote preventive 

behaviours, early diagnosis and treatment. 

In addition, studies on healthcare providers’ cultural competences involving more 

participants, for instance using representative samples, are also important to provide 

evidence for future improvements at providers and healthcare system’s level [78]. In the 

Portuguese specific context, little is still known regarding the healthcare providers’ 

cultural competences, and therefore, more research should be promoted under the scope 

of specific health programmes and health authorities to enable prompt changes within the 

training initiatives proposed for the sector.   

 

3. Implications for public health intervention 

 

The findings observed throughout this research suggested several implications for 

public health intervention and policy. Overall, we observed that migrants are 

disproportionately vulnerable to HIV, TB, and HIV-TB co-infection, adopt sexual risk 

behaviours, and have limited health literacy to perceive the risk for infection and the 
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importance of seeking prevention, testing and care. Moreover, we also observed that the 

Portuguese health system is not yet adequately prepared to promote change of risk 

behaviours, to prevent and early detect these infectious diseases, and to promptly start 

treatment to avoid transmission. 

In order to address migrants’ vulnerability to HIV, individual-level interventions 

must include behavioural integrated approaches aiming at delivering a clear message on 

the risk of HIV transmission and strategies for HIV prevention [39]. At interpersonal 

level, interventions should focus on tackling intimate partner violence through promoting 

behavioural change using communication strategies, namely through the media, and 

programs with peer groups to explore attitudes, behaviours and values of sexuality and 

gender relations [37]. These interventions should also encourage critical reflection on 

gender and sexual norms, gendered power inequalities, and the ways that these contribute 

to violence and HIV risk [48].  

Community involvement is critical in the uptake of strategies to improve access 

to sexual health services and to address unique barriers [79]. Community and religious 

leaders must be involved in the delivery of sexual education and in addressing stigma and 

judgment associated with HIV. Partnerships between communities, healthcare services 

and health promotion organisations must be also established in order to develop trust and 

facilitate access to relevant services by migrants. Education on sexual and health-seeking 

behaviours should be promoted at schools, social and ethnic media and community 

events, and throughout the settlement process [79]. 

At societal level, it is imperative to have a good understanding of the populations 

most at risk of and affected by HIV infection, so as to inform and evaluate the public 

health response to epidemic, including prevention efforts and adequate fund for treatment 

and healthcare services [30]. The ECDC in their Dublin Declaration Special Report 

(2016) has proposed priorities for action, namely to strengthen the targeted HIV 

prevention programmes for migrants from high-HIV-prevalence countries, and to develop 

more focused case detection to reach the hard-to-reach undiagnosed individuals within 

key populations [23]. Social protection programmes should also ensure the reduction of 

disadvantages that put people at high risk of HIV infection, helping overcome barriers to 

HIV prevention and treatment, and mitigating the overall effect of HIV on households 

[80]. Moreover, future policy measures should be also strengthened against domestic 
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violence [37]. At healthcare services, providers must also be able to routinely screen for 

intimate partner violence as a part of HIV prevention and screening [48]. 

Previous studies have suggested that given the complexity of HIV prevention, a 

single strategy alone is not enough and that future interventions should integrate 

behavioural, biomedical and structural approaches [81]. For instance, biomedical 

interventions such as PrEP may be a more effective way in HIV prevention than 

behavioural approaches in contexts of violent relationships [36]. Until now, protection 

against HIV has been mainly relying on consistent condom use, which is the most 

effective method to prevent transmission and acquisition of HIV [81]. However, the 

WHO recommends PrEP as part of a comprehensive HIV prevention package for people 

at substantial risk of HIV infection [82]. Only recently EU/EEA have started to consider 

PrEP for populations at higher risk of acquiring HIV [23], and in Portugal in 2018 PrEP 

was only available in some hospitals and only 50 persons were on PrEP [49]. In the future, 

interventions should complement the promotion of consistent condom use with an 

increased offer of PrEP as a biomedical approach to protect high risk groups in Portugal 

[49,81].  

Overall, it is important to shift from a disease-management framework to a well-

being perspective, in order to emphasize HIV as an infectious disease with a long 

progression and to destigmatize the disease [81], particularly among migrants 

populations. 

Achieving the milestones and targets of the End TB Strategy will require further 

efforts addressing the most vulnerable and hard-to-reach groups such as migrants [2]. 

Individual-level interventions should promote health education and awareness raising 

programmes as part of the TB services for migrants [63].  

At community-level, empowerment and social mobilisation of migrant 

communities for overall well-being is equally important in tackling TB, and should 

include capacity building of migrant worker associations and community leaders, 

engaging social or medical workers from migrant communities, and enabling community 

patient support groups, as appropriate to the context [63].  

At societal level, social policy strategies must be implemented to protect migrants 

from the financial shock caused by the disease, in order to avoid further impoverishment 

that can trigger a downward spiral of worsening health, ongoing tuberculosis 
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transmission, and crippling medical expenses which can further entrench poverty [67].  

Following the recommendations of the End TB Strategy, the systematic screening 

of active TB and LTBI in migrants from high-TB-burden countries should be promoted, 

particularly among those living with HIV [83]. However, consensus must be reached on 

the best approach for screening and care, which is dependent on the available resources, 

as well as on health system organization and government commitment [27]. Consensus is 

also needed on the threshold for what is considered a “high burden” country [84]. Low 

TB incidence countries should consider harmonisation of screening protocols, along with 

contact tracing, in-country follow-up of migrants, and migrant-sensitive screening 

services. TB screening programmes for migrants should address barriers faced by 

migrants to access health services after arrival, being linked with parallel regulatory 

efforts for migrants’ inclusion in the national health system, ensuring timely and equitable 

TB diagnosis, treatment and care [63]. Targeted TB screening policies for migrants 

should also respect public health ethics and human rights principles for screening for 

infectious diseases [63,83].  

TB elimination in low-incidence countries is closely linked to global TB 

prevention [17]. Therefore, only with a Global approach is possible to accomplish the 

goals of the End TB Strategy. Changing TB rates in the source countries, which are slowly 

falling in most places, also influence TB rates in migrants. Unless global efforts are 

accelerated, TB in migrants will remain a challenge in low-incidence countries for a long 

time to come. Therefore, low-incidence countries need to continue and extend their 

support to global efforts [17]. It is recommended that high-income countries and their 

institutions cooperate in the near future with high-burden countries [52]. Cross-border 

collaboration should be promoted, and should address not only health sector policies, but 

also improve the overall living and working conditions of migrants. Such international 

collaboration should also encompass well-functioning cross-border referral systems with 

contact tracing, information sharing and harmonisation of treatment protocols to ensure 

continuity of care and monitoring outcomes [63]. These measures will be meeting the key 

components included in the second pillar of the End TB Strategy, that recommends 

political commitment with adequate resources for TB care and prevention, universal 

health coverage and actions on the social determinants of TB such as poverty alleviation 

and social protection [85]. The latter is particularly important to prevent TB-related 
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catastrophic costs for migrants and their families, considering that these often do not 

benefit from social protection mechanisms when they are sick [63].   

Without a systematic implementation and improvement of migrant-friendly health 

services, any intervention would be useless and mostly short-sighted [27]. The healthcare 

systems must adapt to changes in migratory flows and to changes in the population, 

adjusting to the health needs and cultural diversity of the new elements that now compose 

the general population [73]. This is particularly important at primary care level 

considering its important role in providing accessible and cultural-competent care for the 

most vulnerable [86]. Although Portugal was one of the best scored European countries 

in the Migration Integration Policy Index (MIPEX), when considering migrants’ health, 

the scores were quite low despite of their legal access to care. Therefore, MIPEX 

recommended to invest in cultural competences and to sensitize the healthcare providers 

to increase their ability to respond to the specific health needs of migrant patients. For 

instance, it might be beneficial the inclusion of cross-cultural thematic contents within 

their academic training and throughout their professional advanced training [78].  

As migration is an ever-changing dynamic process, generating and maintaining 

timely and comparable migration data and improving relevant information systems is 

important [77]. There is currently no international standardised approach for monitoring 

data variables and indicators related to the health of migrants, and many countries do not 

include migrant status variables in their health statistics, which makes tracking outcomes 

very difficult, and this is a problem observed even among wealthier countries [87]. More 

and better-quality surveillance data on human mobility and on the burden of HIV and TB 

among these populations are needed, also taking into account specific vulnerable 

subgroups [17]. 

It is important to refer that migrant populations are still frequently and erroneously 

portrayed as biological threats that introduce infectious diseases in the host countries [27]. 

However, evidence from the literature and in our work has shown otherwise, with HIV 

and TB largely reflecting the impact of social and structural factors on migrants’ 

vulnerability, and therefore these infections are likely to remain confined within migrant 

communities without spreading to the host population [27]. Efforts to identify and treat 

diseases through a non-discriminatory and health promotion approach not only benefits 

migrants themselves, but also their families, host communities and the overall public 
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health [88]. Interventions must aim to reach the recommendation of the 2030 Agenda for 

Sustainable Development that identifies migrants, refugees and internally displaced 

people as vulnerable populations that “must be empowered”, protected from financial risk 

and provided with access to quality essential health-care services [87]. Considering our 

research findings, efforts in Portugal still fall short in order to achieve these 

recommendations, as migrants still present limited awareness regarding HIV and TB 

risks, have poor health-seeking behaviours and still struggle to access and use care despite 

of their free access to HIV and TB diagnosis and treatment.  

Considering the European and Portuguese demographic projections, increased 

immigration will be needed in the next decades to move against the increasing aged 

populations and low fertility rates [73,89]. Therefore, investing in the health needs of 

migrants and mobile populations protects global public health, facilitates social 

integration and contributes to economic prosperity [65,88]. Such investment requires 

broader multisector engagement, as well as coherent and coordinated policies [88]. Policy 

makers must also keep in mind that migration is not a problem to be solved; rather it is 

an opportunity to be managed with political commitment at the highest national and 

international levels in order to achieve the ambitious goals of the SDGs era [63].  

 

4. Limitations and strengths 

Some limitations must be acknowledged in our research. In study I, the large 

extent of the existing literature on topics related to HIV, TB and migrants led us to choose 

to use a search expression more focused on the objectives of the study. Therefore, 

although we aimed to make our literature search as comprehensive as possible, we cannot 

exclude that in restricting our search strategy we might have lost some 

comprehensiveness that possibly affected our study findings. Another important 

limitation was the considerable heterogeneity observed among the selected studies, which 

limited our ability to summarize the results in a more analytical way. Moreover, few 

studies were conducted nation-wide, and therefore few were representative of the 

epidemiological context of a country. Nevertheless, in such cases we were still able to 

make a descriptive synthesis of the findings, that although must not be generalized to the 

whole country situation.  

In studies II and IV, the non-random recruitment methodologies used might have 
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led to a higher participation of individuals who shared certain demographic and 

behavioural characteristics, or a particular interest on the topics being studied. Therefore, 

due to this possible selection bias, the presented findings might not reflect the overall 

migrants’ situation (study II) or the perspectives of the healthcare providers enrolled 

(study IV). Notwithstanding, the recruitment strategy used in study II allowed us to gather 

a large and diverse sample of sub-Saharan African migrants residing in Lisbon, and in 

study IV we were able to gather the perspectives of healthcare providers from the limited 

number of primary care units dedicated to TB care in Portugal. 

In study II, a considerable amount of data was collected based on participants’ 

self-report. Considering the sensitive nature of the topics approached in the questionnaire, 

such as sexual behaviours and HIV status, that are closely related with social stigma and 

judgment, it is possible that some responses were provided according to social 

desirability. Moreover, considering that some questions were on past events or 

behaviours, we must also consider the possibility of recall bias. Therefore, it is possible 

that the burden of HIV and TB and the reported sexual risk behaviours were 

underestimated among the study participants. However, we are confident that the training 

received by the interviewers on interviewing techniques and ethical principles have 

contributed to minimize such potential biases. Another limitation of study II was its cross-

sectional design, which did not allow us to make inferences about causality between 

variables.  

In study III, the small sample size limited our statistical analysis, and therefore, 

associations between variables were not possible to measure. However, the small sample 

size was quite expected considering the small number of cases of HIV-TB co-infection 

registered in Portugal each year. Nevertheless, we were able to collect sociodemographic, 

clinical and viral genomic data of HIV-TB co-infected migrants followed at hospitals 

from all over the country.  

In study IV, one of the main limitations was the reduced response rate observed 

in the online survey. Although such reduced response rates are quite common in studies 

involving healthcare providers [90,91], a possible nonresponse bias must be considered 

in our study. Another limitation of the online survey was also the inability to include 

healthcare providers dedicated to TB care from all regions of Portugal. However, we were 
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still able to include providers working in regions where most of the foreign-born 

population in Portugal (76.5%) were residing in 2018 [92].   

Despite of the abovementioned limitations, in this PhD thesis we must also 

consider some strengths. The main strength of this research was the way that migrants’ 

vulnerability to HIV and TB was approached through different perspectives, using 

different methodologies and data sources. These methodologies allowed us to identify 

several different areas at all levels of society that can be the focus for future interventions 

aiming to improve migrants’ health status and decrease their vulnerability to HIV and TB. 

This research was also able to provide increased new evidences on poorly researched 

topics in the Portuguese context, particularly those regarding HIV-TB co-infection among 

migrants, which is even under-researched in international survey and surveillance 

literature.  

 

5. Conclusions 

In this PhD thesis, we provided an innovative insight into the vulnerabilities of 

migrant populations in Portugal to HIV and TB, using different methodological 

approaches to different levels of related factors. Our findings have contributed to increase 

knowledge on this relatively understudied topic, and also provided evidence that can be 

the base for future interventions at the different levels of society.   

The main conclusion of this research is that despite of the increasing legal efforts 

taken over the years in Portugal to increase migrants’ access to HIV and TB prevention, 

diagnosis and treatment, these populations are still highly vulnerable to these infectious 

diseases. Despite of the existing belief that these infections are acquired mainly at highly 

burdened countries of origin, what we observed in this research is that in fact migrants 

are exposed to socioeconomic disadvantages and sexual risk behaviours at the host 

country. In addition, it was evident that migrants still face difficulties in accessing and 

using healthcare services despite of their entitlements and free access. The main factors 

involved were the lack of social protection to alleviate indirect-costs and financial 

deprivation, the administrative hurdles, and the lack of health literacy that leads to low 

health-seeking behaviours.  

Future efforts should focus on strengthening social protection policies for migrant 
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populations. Community-based interventions acting on sexual violence, on promoting 

sexual education, health literacy and access to healthcare services for migrants should be 

implemented. Furthermore, at healthcare services level, sexual violence should be 

included as part of HIV screening protocols, initiatives increasing providers’ cross-

cultural competences should be implemented, and the administrative processes should be 

simplified in order to allow an easier access to care for all migrants.  

In this work, we addressed several aspects recommended for intervention within 

the UNAIDS targets [93], and within the pillars of End TB Strategy [85], that are 

ultimately connected with the accomplishment of the targets established in 2030 Agenda 

for Sustainable Development. International collaboration and harmonization must go 

hand-in-hand with national efforts to move towards the accomplishment of such targets, 

and this work reminds us that only with global responses it is possible to tackle global 

health problems.  
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