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Objectives: Migration status refers to socioeconomic factors that challenge access to the health care system and 

increase the risk of developing tuberculosis (TB) with worse outcomes. This systematic review and meta-analysis 

aimed to investigate the outcomes of TB among international migrants arriving in Europe compared with the 

nonmigrant population. 

Methods: A systematic review and meta-analysis were conducted to identify studies investigating TB-related 

outcomes among migrants and nonmigrants in Europe. Six investigators searched PubMed, Scopus, and Web of 

Science from inception to March 2024 and screened the abstracts of potentially eligible articles. Studies reporting 

TB-related outcomes in both migrants and nonmigrants were also included. Studies with migrant definitions other 

than the one from the inclusion criteria, with no control group, and with no discernible data, including nonhuman 

samples or written in a non-English language, were excluded. Data were reported as relative risks (RRs) or odds 

ratios with their 95% confidence intervals (CIs). The risk of bias was assessed using the Newcastle–Ottawa Scale 

(PROSPERO Registration number: CRD42024529629). 

Results: Of the 1,109 papers screened, 34 were included, consisting of 601,293 participants (459,670 nonmigrants 

and 141,623 migrants). The meta-analysis, adjusted for potential confounders, showed that migrants presented 

a lower mortality risk (RR = 0.391, 95% CI: 0.276-0.554; P < 0.0001; I2 = 71.6%), a lower rate of treatment 

completion (RR = 0.313; 95% CI: 0.163-0.600; P < 0.0001), and a higher rate of loss to follow-up (RR = 4.331, 

95% CI: 1.542-12.163, P = 0.005; I2 = 55.8%). Treatment success, cure, not evaluated, and sustained treatment 

success showed no significant differences between migrants and nonmigrants. No adjusted analyses could be 

performed for cure, not evaluated, and sustained treatment success. Only three studies had a high risk of bias. 

Conclusions: Migrants living in Europe have lower mortality rates; however, TB management is affected by a 

higher risk of loss to follow-up and discontinuation. Therefore, migrant-targeted TB care is necessary to improve 

the fight against TB in Europe. 
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Migrants represent a fundamental target in the fight against tubercu-

osis (TB) [ 1 ]. Endemic exposure, vaccination status, and predisposing

onditions, such as HIV seroprevalence and nutritional status, are more

ommonly encountered among people from different geographic areas
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 2 , 3 ]. However, these factors alone cannot fully explain the higher in-

idence of TB in the migrant population. 

The identification of TB as a syndemic underscores the role of so-

ial determinants in TB outcomes [ 4 ]. From this perspective, migrants

re generally included among vulnerable categories, alongside people

xperiencing homelessness, incarcerated people, and people living with
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rug/alcohol dependency [ 5 ]. Scientific literature acknowledges that

igration status is closely linked to social barriers to health care, as

ell as unhealthy and challenging living conditions. In addition, lan-

uage barriers and different cultural perspectives contribute to further

ifficulties [ 6 ]. The recurrent need to renew residence and job permits

lso affects access to the welfare state [ 7 ]. 

An interesting issue is that the migration flow towards Europe

s characterized by people moving from low-middle-income countries

LMICs) to high-income countries (HICs). This transition implies not

nly a change in medical resource settings but also a shift from high-

urden to low-burden TB contexts. In 2023, the average incidence of TB

n Europe was 24 cases per 100,000 inhabitants. Conversely, the African,

outheast Asian, and Eastern Mediterranean regions show significantly

igher incidences (206, 234, and 116 cases per 100,000 inhabitants, re-

pectively) [ 8 ]. These regions include many of the most common coun-

ries of origin involved in the migration phenomenon in Europe [ 9 ].

n support of this, the TB diagnostic rate among foreign-born individu-

ls is 33.3% [ 10 ]. Interestingly, in recent decades, the percentage of TB

iagnoses among people of foreign origin in the European Union and Eu-

opean Economic Area (EU/EEA) has increased from 28 to 33.3% [ 11 ],

hereas the general trend has decreased by 5.5% [ 10 ]. In addition, the

uthors noted that access to health care for migrants varies among dif-

erent European countries and that collective efforts are needed in this

rea [ 12 ]. The challenges faced by migrants in HICs are complex and in-

lude basic material needs, bureaucratic issues, and psychological stress

temming from the residual effects of travel-related violence and abuse,

s well as the influence of anti-immigrant movements in host countries

 7 ]. 

Given this context, the phenomenon of migration can be examined

hrough the lens of the latest document by the World Health Organi-

ation (WHO) on TB outcome definitions [ 13 ]. According to the 2020

evised guidelines, TB treatment outcomes are categorized as either suc-

essful or unsuccessful, with the latter including patients who are lost

o follow-up (LTFU). This outcome highlights a critical issue: Physicians

requently encounter challenges in ensuring that patients complete their

reatment regimen [ 14 ]. 

Investigating the outcomes of TB can help assess the preparedness

f health care systems to address the interactions between social deter-

inants and diseases. Specifically, we aim to investigate TB outcomes

mong one of the most representative categories in public health and

ocial studies’ influence on clinical medicine: migrants [ 15 ]. 

With this systematic review and meta-analysis, we aimed to explore

B-related outcomes between migrants and nonmigrants living in Euro-

ean countries. 

aterials and methods 

This systematic review and meta-analysis adhered to the Pre-

erred Reporting Items for Systematic Reviews and Meta-Analyses

PRISMA) guidelines, and the protocol was registered in the Interna-

ional Prospective Register of Systematic Reviews (PROSPERO) under

RD42024529629. The protocol can be consulted at the following link

ROSPERO (york.ac.uk) using the indicated registration number. The

evised 2020 PRISMA guidelines were followed for this study [ 16 ]. The

ata are available and can be requested from the corresponding author.

he PRISMA checklist is presented in Supplementary Table 1 and Sup-

lementary Table 2. 

earch strategy 

The study protocol was registered on March 28, 2024. Six investi-

ators, in pairs, independently searched PubMed, Web of Science, and

mbase for studies on migration as a potential risk factor for unfavor-

ble outcomes in migrants living in Europe affected by TB. The detailed

earch strategy for each database is shown in Supplementary Table 3.

his search was conducted until March 28, 2024 and included articles
2

rom the databases’ inception. Finally, we manually searched for eligi-

le articles in reviews pertinent to the topic as well as in the papers

ncluded in this systematic review. 

nclusion and exclusion criteria 

Studies were included if they met the following criteria: (i) data col-

ected from observational (i.e., longitudinal or retrospective) studies; (ii)

nvestigate WHO-endorsed outcomes [ 11 ] in migrants (any individual

esiding in the EU/EEA but born outside of the country where the study

as conducted or any individual recorded as migrant in the EU/EEA

r any second-generation individual, meant as any individual born in a

ountry where at least one of the parent entered as a migrant, regardless

is/her citizenship) affected by TB, regardless of age; (iii) studies con-

ucted in Europe, meant as any countries included in the EEA or in the

nited Kingdom; (iv) had at least one control group of nonmigrants in a

uropean country; and (v) studies written in English. Articles were ex-

luded if: (i) they did not include a control group of nonmigrant people;

ii) studies with no clearly identifiable migrant population, or in which

he definition of a migrant conflicted with our own (e.g., defining mi-

rant status on the basis of ethnicity); (iii) studies with nonhuman sam-

les and animal models; and (iv) articles were reviews, letters, in vivo or

n vitro experiments, commentaries, posters, or case reports. Titles and

bstracts were screened by six independent researchers in pairs, using

he Rayyan Web app for systematic reviews. Any inconsistencies were

esolved by consensus with the senior author. 

ata extraction 

Each article was screened for eligibility first by title and abstract, fol-

owed by a full-text assessment. Both screening phases were conducted

n pairs with two junior researchers (RP, LF, CP, GD, VG, and SC) in-

ependently evaluating the articles for inclusion. Any conflicts were re-

olved by consensus with the senior researchers (FVS, FDG, and NV).

itles and abstracts were screened using the Rayyan web app for sys-

ematic reviews. Any inconsistencies were resolved by consensus with

he senior author (NV). 

The extracted data included the first author’s name, publication date,

ountry in which the study was conducted, participant age, percentage

f females, study design, sample size, region of origin, percentage of

ultidrug resistance/rifampicin resistance ( Mycobacterium tuberculosis

trains showing resistance to rifampicin, isoniazid, and other second-line

rugs) [ 17 ], HIV-positive status, and the presence of extrapulmonary

orms of TB. The confounders used in the multivariate analyses (if any)

nd data on the outcomes of interest were also collected (RP, LF, CP,

D, VG, and SC). The data were extracted using a structured REDCap

orm (RP, LF, CP, GD, VG, and SC). Data extraction was revised by an

dditional researcher, (SC) and disagreements between the members of

he pairs were resolved by three independent authors (NV, FDG, and

VS). 

isk of bias 

Quality assessment of the studies was conducted by a data extrac-

ion supervisor (SC) in pairs, using the Newcastle–Ottawa Scale. This

cale assigns a maximum of 9 points based on three quality parameters:

election, comparability, and outcome. Consistent with previous works

sing Newcastle–Ottawa Scale grading, we classified studies as having

 high risk of bias ( < 5 stars), moderate risk of bias (5-7 stars), or low

isk of bias ( ≥ 8 stars). A senior author (FVS) was available to resolve

ny discrepancies. 

utcomes 

The outcomes of our systematic review were as follows: (i) mortality,

ii) treatment failure, (iii) cure, (iv) treatment completion, (v) LTFU,
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Figure 1. PRISMA flowchart. 
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vi) treatment success, (vii) sustained treatment success, and (viii) not

valuated. 

The outcome definition is adopted from the latest updated WHO def-

nition [ 13 ] and is defined as follows: 

- Mortality: Patients who died before starting treatment or during the

course of treatment. 

- Treatment failure: A patient whose treatment regimen needs to be

terminated or permanently changed to a new regimen or treatment

strategy. 

- Cured: Patients with pulmonary TB with bacteriologically confirmed

TB at the beginning of treatment who completed treatment as rec-

ommended by the national policy with evidence of bacteriologic re-

sponse and no evidence of failure. 

- Treatment completion: A patient who completed treatment as rec-

ommended by the national policy, whose outcome does not meet

the definition of cure or treatment failure. 

- LTFU: A patient who did not start treatment or whose treatment was

interrupted for 2 consecutive months or more. 

- Treatment success: The sum of cured and treatment completed. 

- Sustained treatment success: An individual assessed at 6 months (for

drug-susceptible TB and drug-resistant TB) and at 12 months (for

drug-resistant TB only) after successful TB treatment who is alive

and free of TB. 

- Not evaluated: A patient with TB for whom no treatment outcome is

assigned. This includes cases “transferred out ” to another treatment

unit, as well as cases for whom the treatment outcome is unknown
to the reporting unit. a  

3

tatistical analysis 

The outcomes of interest were treated using the cumulative incidence

or dichotomous variables (raw data) and relative risks (RRs) reported in

he original studies adjusted for the largest number of factors available.

he extracted data were meta-analyzed using pooled RRs with their

5% confidence intervals (CIs). In all analyses, random-effects models

ere applied because of anticipated clinical heterogeneity. In the case of

ero events in the unadjusted analysis, a continuity correction (0.5) was

sed. 

Statistical heterogeneity was assessed using the I2 , categorized as

ow (30-49%), moderate (50-74%), or high ( ≥ 75%). For all outcomes,

ublication bias was assessed by visually inspecting funnel plots and the

gger bias test; in the case of publication bias, a fill and trim analysis

as planned. All analyses were performed using STATA/MP 14.0 and

edCalc Version 22.016, considering a P -value of < 0.05 as statistically

ignificant. 

esults 

Figure 1 shows the literature search for this systematic review. Of

he 1,109 articles initially considered, 157 were examined. Of these,

23 were excluded mainly because they did not compare migrants vs

onmigrants (n = 68) or because they were conducted in non-European

ountries (n = 14), TB outcomes were out of the study protocol (n = 16),

ad unclear definitions of migrants, did not correspond with our study

efinition (n = 4), were published in a non-English language (n = 3), had

o discernible data (n = 12), or were duplicates (n = 6). A list of excluded

rticles with specific reasons for exclusion is provided in Supplemen-
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Figure 2. Adjusted result for mortality. 

Note: weights are from random-effects model 

CI, confidence interval. 
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ary Table 4. Finally, 34 full-text articles were included in this system-

tic review. The entire list of references is presented in Supplementary

able 5. 

Supplementary Table 6 shows the primary characteristics of the in-

luded studies. Overall, 34 studies included 601,293 people (459,670

onmigrants compared with 141,623 migrants), with a mean age of 41.3

ears (SD = 18.7), and 62.2% were males. Italy (n = 10) was the most

requent European country in terms of studies conducted, followed by

pain (n = 5). Extrapulmonary forms of TB were present in 38.9%of the

articipants. We observed the presence of multidrug-resistant forms of

B in 19.1% of the participants. Patients with HIV represented 12.6%

f the participants included. Finally, where available, the analyses were

djusted for the mean of four potential confounders (Supplementary Ta-

le 7). 

Table 1 presents the main analyses of the systematic review. When

onsidering mortality, compared with nonmigrants, migrants experi-

nced a significantly lower risk of this outcome in unadjusted (n = 24

tudies, 455,619 participants; RR = 0.069, 95% CI: 0.026-0.184; P

 0.0001; I2 = 87.1%) and adjusted analyses (n = 9 studies, 29,642 par-

icipants; RR = 0.391, 95% CI: 0.276-0.554; P < 0.0001; I2 = 71.6%;

igure 2 and Supplementary Figure 1a). No outcomes were affected by

ublication bias. Conversely, migrants did not report any significant dif-

erences in treatment failure or cure in either the unadjusted or adjusted

nalyses ( Figure 3 and Supplementary Figure 1b-1c). 

In nine studies, we did not observe any difference between nonmi-

rants and migrants in terms of treatment completion in the unadjusted

nalyses (Supplementary Figure 1d), whereas in one study that included

03 patients, migrants reported a lower rate of treatment completion in

he adjusted analyses (RR = 0.313; 95% CI: 0.163-0.600; P < 0.0001). 

The rate of LTFU was significantly higher in migrants than in nonmi-

rants in the nonadjusted (n = 12 studies, 455,598 patients; RR = 2.122,

5% CI: 1.414-3.184, P < 0.0001; I2 = 94%; Supplementary Figure 1e)

nd adjusted analyses (n = 3 studies, 986 patients; RR = 4.331, 95%

I: 1.542-12.163, P = 0.005; I2 = 55.8%; Figure 4 ). The first outcome

as affected by publication bias. The trim-and-fill analysis indicated a

onstatistically significant result after trimming six studies to the left of

he mean. 

Finally, no significant differences emerged between migrants and

onmigrants in terms of treatment success, not evaluated, and sustained

reatment success in the unadjusted analysis (Supplementary Figure 1f-

). In four studies, the adjusted analyses did not show any significant

ifferences in terms of treatment success (Supplementary Figure 2). 
4

Supplementary Table 8 shows the evaluation of the risk of bias in the

ncluded studies. Overall, three studies had a high risk of bias ( < 5 stars),

1 had a moderate risk of bias (5-7 stars), and the remaining studies had

 low risk of bias ( ≥ 8 stars). Representativeness of the exposed cohort

as the most frequent source of bias. 

iscussion 

This systematic review and meta-analysis investigated the differ-

nces in TB outcomes between migrants and nonmigrants in Europe.

ur findings indicate that migrants are at an increased risk of LTFU and

reatment discontinuation. Conversely, the risk of mortality decreases. 

In contrast, a meta-analysis conducted by Nellums et al. [ 18 ] re-

orted no differences in TB outcomes between migrants and nonmi-

rants. Their study is similar to our study, although their measured out-

ome is overall “treatment adherence ” as a proxy for general TB out-

omes. Furthermore, Nellums et al . [ 18 ] focused on multidrug-resistant

B and suggested that outcomes improve in situations requiring more

ntensive care and engagement. Indeed, the authors found that the rate

f nonadherence among migrants in their meta-analysis dropped from

0% to 11% when only LTFU and discontinued treatment were included.

his suggests that treatment failure depends on the challenging condi-

ions posed by multidrug-resistant TB rather than the patients’ predis-

osition to treatment adherence. 

This highlights the pivotal role of LTFU among migrants. A system-

tic review by Lin et al. [ 19 ] assessed the risk factors for treatment ad-

erence failure among migrants and found that irregular legal status

nd social factors reduced treatment adherence. It is evident that pre-

arious living conditions represent a major barrier to health care access,

ignificantly affecting the ability to follow up with migrant patients and

revent treatment discontinuation [ 15 ]. Consistent with this finding,

ur study highlights a significantly higher risk of LTFU and treatment

iscontinuation among migrants. 

Notably, Nellums et al. [ 18 ] did not include mortality data in their

tudy. In our study, mortality is the only outcome that favors migrants

ver nonmigrants. A more detailed evaluation of the included studies

ay provide a more detailed explanation. The lower mortality risk may

e related to the differences between migrant and nonmigrant popu-

ations. Studies by Ködmön et al. and Kuehne et al. showed that the

igrant population was consistently younger than the nonmigrant pop-

lation. In addition, Nordholm et al. and Panin et al., who included

pproximately 20,000 patients from our study population, reported a
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5

ower prevalence of comorbidities among migrants. Thus, fewer comor-

idities and a younger age could explain the reduced mortality among

uch a vulnerable population when accurate follow-up is completed. A

tudy by Pittalis et al. [ 20 ] supports this observation, reporting a cor-

elation between comorbidities and a negative prognosis. Although this

tudy could not be included in our meta-analysis due to the inclusion

riteria, it compared patient characteristics between nonmigrant and

igrant populations. 

Furthermore, a systematic review by Tavares et al. [ 21 ] investi-

ates the differences between migrants and nonmigrants in HIV-TB co-

nfected populations. The authors identified four studies with discordant

ndings regarding reduced or increased mortality. These nonunivocal

onclusions may be explained by the fact that the HIV population is

ore at risk of severe presentations but is also more closely monitored

y specific health services. 

Mortality risk related to migration status is a popular topic in global

ealth. A meta-analysis by Aldridge et al. [ 22 ] reported an overall lower

isk of mortality among migrants compared with nonmigrants. Notably,

he pooled analysis showed a reverse trend in mortality due to infec-

ious diseases, including TB. Nevertheless, data on TB mortality were

xtracted from only three articles, which contradicts our findings re-

arding the mortality advantage. One study focused strictly on asylum

eekers [ 23 ]. In addition, all three studies evaluated standard mortality

atios based on national registries, whereas our study assessed mortal-

ty using relative risk measures [ 23–25 ]. As a general consideration, the

nverse trend in mortality and follow-up loss rates among the migrant

opulation highlights the complexity of migrant health. It seems that

he most important role in outcomes is not influenced by the severity of

he disease itself but by the nonmedical characteristics of the patient,

uch as all social aspects that influence access to health. For this reason,

B is once again confirmed as a “social disease ” [ 26 , 27 ]. A similar find-

ng was reported for HIV/AIDS in a meta-analysis by Segala et al. [ 28 ],

hich compared HIV-related outcomes between migrants and nonmi-

rants. Although no differences were observed in mortality, all other

utcomes influenced by treatment adherence and related social barri-

rs (e.g., LTFU, virologic failure, and treatment discontinuation) were

ound to be worse among migrants [ 28 ]. 

For this reason, in 2015, Lönnroth et al. [ 29 ] revised an action frame-

ork to emphasize the composite plan required to fight TB among hard-

o-reach populations, such as migrants in low-incidence countries; pre-

nd post-entry screening, international communication between health

nstitutions, inclusion of migration stakeholders such as nongovern-

ental organizations, and outreach structures are all factors that have

roven to be crucial in reaching the migrant population in TB programs.

This study has some limitations. Although most of the included stud-

es had a low risk of bias, only a few were specifically designed to com-

are differences in TB outcomes between the two populations. As a re-

ult, stratified data on sex, age, and specific conditions such as HIV sta-

us and resistance patterns could not be extracted to perform a focused

ubanalysis. Interestingly, no studies targeting the pediatric population

ere included, suggesting a gap in knowledge about TB among the child

igrant population. In addition, the definitions of migrants are not uni-

orm among the included studies. The International Organization for

igration provides a UN-endorsed definition but notes that no defini-

ion exists under international law [ 30 ]. Although highly profiled and

nstitutionally endorsed, we did not directly adopt this definition as an

nclusion criterion for three reasons. First, the European context does

ot justify equating migrants and internally displaced people as the In-

ernational Organization for Migration definition does, and other study

esigns are warranted to evaluate health outcomes among internal mi-

rants in HICs. Second, in some cases, the current scientific literature

ocuses on European territories overall; hence, some reports assume mi-

rants as individuals moving to the EU/EEA borders. In our opinion,

his literature deserves consideration, but it does not allow us to dis-

inguish between migrants and nonmigrants based on residence outside

he country of birth, especially because the definitions of migrants are
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Figure 3. Adjusted result for treatment failure. 

Note: weights are from random-effects model 

CI, confidence interval. 

Figure 4. Adjusted result for lost-to-follow-up. 

Note: weights are from random-effects model 

CI, confidence interval. 
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ot uniform across several European countries [ 31 , 32 ]. Third, although

econd-generation migrants never experienced the migration journey, it

s acknowledged that the condition of being raised in a migrant setting

redisposes them to similar social determinants. This has been observed

n both general health outcomes and TB-specific studies [ 33 , 34 ]. Fur-

hermore, the condition of being a second-generation migrant has been

oded by the European Commission due to its high social significance,

nd for this reason, a study focusing on migration in Europe should in-

lude it [ 35 ]. 

In view of this, the definitions accepted as inclusion criteria for our

tudy vary from general foreign-born/migrant individuals to local le-

al definitions. One of the most evident biases in this limitation is that

econd-generation migrants are not unequivocally considered. Further-

ore, the distinction between migrants from LMICs and high-TB-burden

ountries was aggregated with those from low-TB-burden and HICs.

his could theoretically equate a highly paid French citizen moving to

eneva with a Ukrainian or Malian refugee facing precarious circum-

tances. However, given the large size of our population and the pre-

ominance of migration from LMICs [ 30 ], this bias is likely reduced.

astly, one limitation is, once again, closely tied to the heterogeneity

f EU/EEA countries in terms of migration policies. Migrant individuals

ace varying material conditions owing to differences in welfare systems

nd resource settings across the countries where they reside. This may

nfluence TB outcomes; however, this was not captured by the data an-

lyzed in this study. 
6

onclusion 

In this systematic review and meta-analysis, we found that migrants

ith TB in Europe had a lower rate of treatment completion and a higher

ate of LTFU. This finding highlights that migration status is a major

eterminant of health, as being out of one’s environment exposes indi-

iduals to increased difficulties in daily life management [ 36 , 37 ]. One

f the first pieces of evidence for this vulnerability is the difficulty in

dhering to the demand for antitubercular therapy. 

Nevertheless, the literature often treats the migration status as an

solated phenomenon, as if the social status of migrants cannot be mod-

fied. Future researchers should focus on comparing TB outcomes be-

ween migrants and nonmigrants when specific vulnerabilities such as

ow income or homelessness are removed or adjusted. 

Despite these limitations, our meta-analysis underscores that a cru-

ial factor in the fight against TB among migrants is the capacity of the

ealth care system to engage in this precarious social category. Poli-

ymakers and institutions should prioritize recommendations and pro-

rams that facilitate access to and follow-up on TB treatment for both

igrants and health care providers. Future research should aim to gather

rospective long-term data on TB outcomes among migrants and de-

elop effective strategies to enhance care retention. To achieve this goal,

omprehensive culturally sensitive communication and targeted health

acility programs, including general attention to legal and nonmedical

ssues, should be developed. These efforts are essential for shaping poli-
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ies and practices that mitigate health risks and improve the treatment

f migrants with TB. 

unding 

This study did not receive any specific grants from funding agencies

n the public, commercial, or nonprofit sectors. 

eclarations of competing interest 

The authors have no competing interests to declare. 

RediT authorship contribution statement 

Cotugno Sergio: Writing – original draft, Writing – review & edit-

ng, Data curation. Guido Giacomo: Conceptualization, Writing – re-

iew & editing, Investigation. Segala Francesco Vladimiro: Conceptu-

lization. Frallonardo Luisa: Data curation. Papagni Roberta: Data

uration. Giliberti Vincenzo: Data curation. Polizzotto Carla: Data

uration. Di Franco Giuseppina: Data curation. Piccione Ercole: Su-

ervision. Affronti Marco: Supervision. Gualano Gina: Supervision.

almieri Fabrizio: Supervision. Barbagallo Mario: Project administra-

ion. Veronese Nicola: Methodology, Visualization. Saracino Annal-

sa: Project administration. Di Gennaro Francesco: Conceptualization,

riting – review & editing. 

upplementary materials 

Supplementary material associated with this article can be found, in

he online version, at doi:10.1016/j.ijregi.2024.100564 . 

eferences 

[1] WHO Western Pacific Tuberculosis control in migrant populations: guiding principles and

proposed actions . Geneva: World Health Organization; 2016 . 

[2] Li K, Thaweesee N, Kimmel A, Dorward E, Dam A. Barriers and facilitators to utiliz-

ing HIV prevention and treatment services among migrant youth globally: a scop-

ing review. PLoS Glob Public Health 2024; 4 :e0002851. doi: 10.1371/journal.pgph.

0002851 . 

[3] Ojo AS, Nnyanzi LA, Giles EL, Ells LJ, Awolaran O, Okeke SR, et al. Perceptions

of dietary intake amongst Black, Asian and other minority ethnic groups in high-

income countries: a systematic review of qualitative literature. BMC Nutr 2023; 9 :85.

doi: 10.1186/s40795- 023- 00743- 8 . 

[4] Ojo T, Ruan C, Hameed T, Malburg C, Thunga S, Smith J, et al. HIV, tuberculosis,

and food insecurity in Africa-A syndemics-based scoping review. Int J Environ Res

Public Health 2022; 19 :1101. doi: 10.3390/ijerph19031101 . 

[5] Martinez L, Garcia-Basteiro AL. Targeting vulnerable populations for tubercu-

losis: does one size fit all? Lancet Infect Dis 2023; 23 :1332–3. doi: 10.1016/

S1473- 3099(23)00429- 2 . 

[6] Pramono JS, Ridwan A, Maria IL, Syam A, Russeng SS, Syamsuar MAA, et al. Active

case finding for tuberculosis in migrants: a systematic review. Med Arch 2024; 78 :60–

4. doi: 10.5455/medarh.2024.78.60-64 . 

[7] Woldesemayat EM. Tuberculosis in migrants is among the challenges of tuberculo-

sis control in high-income countries. Risk Manag Healthc Policy 2021; 14 :2965–70.

doi: 10.2147/RMHP.S314777 . 

[8] World Health Organization Global tuberculosis report 2024 . Geneva: World Health

Organization; 2024 . 

[9] European Commission. Migration to and from the EU. Euro-

pean Commission, Published 2024, https://commission.europa.eu/

strategy- and- policy/priorities- 2019- 2024/promoting- our- european- way- life/ 

statistics- migration- europe_en# migration- to- and- from- the- eu ; 2024 [accessed 31

July 2024]. 

10] European Centre for Disease Prevention and Control, WHO Regional Office for Eu-

rope Tuberculosis surveillance and monitoring in Europe 2024–2022 data . Copenhagen:

WHO Regional Office for Europe and Stockholm: European Centre for Disease Pre-

vention and Control; 2024 . 

11] European Centre for Disease Prevention and Control/WHO Regional Office for Eu-

rope Tuberculosis surveillance and monitoring in Europe . Stockholm: European Centre

for Disease Prevention and Control; 2015 . 

12] Lebano A, Hamed S, Bradby H, Gil-Salmerón A, Durá-Ferrandis E, Garcés-Ferrer J,

et al. Migrants’ and refugees’ health status and healthcare in Europe: a scoping liter-

ature review. BMC Public Health 2020; 20 :1039. doi: 10.1186/s12889- 020- 08749- 8 .
7

13] Linh NN, Viney K, Gegia M, Falzon D, Glaziou P, Floyd K, et al. World Health Or-

ganization treatment outcome definitions for tuberculosis: 2021 update. Eur Respir

J 2021; 58 :2100804. doi: 10.1183/13993003.00804-2021 . 

14] Chen EC, Owaisi R, Goldschmidt L, Maimets IK, Daftary A. Patient perceptions of

video directly observed therapy for tuberculosis: a systematic review. J Clin Tuberc

Other Mycobact Dis 2024; 35 :100406. doi: 10.1016/j.jctube.2023.100406 . 

15] Abubakar I, Aldridge RW, Devakumar D, Orcutt M, Burns R, Barreto ML, et al. The

UCL–Lancet Commission on Migration and Health: the health of a world on the

move. Lancet 2018; 392 :2606–54. doi: 10.1016/S0140- 6736(18)32114- 7 . 

16] Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The

PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ

2021; 372 :n71. doi: 10.1136/bmj.n71 . 

17] World Health Organization WHO consolidated guidelines on tuberculosis: module 4:

treatment - drug-resistant tuberculosis treatment . Geneva: World Health Organization;

2022 . 

18] Nellums LB, Rustage K, Hargreaves S, Friedland JS. Multidrug-resistant tuberculosis

treatment adherence in migrants: a systematic review and meta-analysis. BMC Med

2018; 16 :27. doi: 10.1186/s12916- 017- 1001- 7 . 

19] Lin S, Melendez-Torres GJ. Systematic review of risk factors for nonadherence to TB

treatment in immigrant populations. Trans R Soc Trop Med Hyg 2016; 110 :268–80.

doi: 10.1093/trstmh/trw025 . 

20] Pittalis S, Piselli P, Contini S, Gualano G, Alma MG, Tadolini M, et al. Socioeconomic

status and biomedical risk factors in migrants and native tuberculosis patients in

Italy. PLoS One 2017; 12 :e0189425. doi: 10.1371/journal.pone.0189425 . 

21] Tavares AM, Fronteira I, Couto I, Machado D, Viveiros M, Abecasis AB, et al. HIV

and tuberculosis co-infection among migrants in Europe: a systematic review on the

prevalence, incidence and mortality. PLoS One 2017; 12 :e0185526. doi: 10.1371/

journal.pone.0185526 . 

22] Aldridge RW, Nellums LB, Bartlett S, Barr AL, Patel P, Burns R, et al. Global patterns

of mortality in international migrants: a systematic review and meta-analysis. Lancet

2018; 392 :2553–66. doi: 10.1016/S0140- 6736(18)32781- 8 . 

23] van Oostrum IEA, Goosen S, Uitenbroek DG, Koppenaal H, Stronks K. Mortality and

causes of death among asylum seekers in the Netherlands, 2002–2005. J Epidemiol

Community Health 2011; 65 :376–83. doi: 10.1136/jech.2009.087064 . 

24] Verropoulou G, Tsimbos C. Mortality by cause of death among immigrants and na-

tives in a south European country: the case of Greece, 2011. J Immigr Minor Health

2016; 18 :337–44. doi: 10.1007/s10903- 015- 0188- y . 

25] Westerling R, Rosén M. Avoidable’ mortality among immigrants in Sweden. Eur J

Public Health 2002; 12 :279–86. doi: 10.1093/eurpub/12.4.279 . 

26] Ali M. Treating tuberculosis as a social disease. Lancet 2014; 383 :2195. doi: 10.1016/

S0140- 6736(14)61063- 1 . 

27] Di Gennaro F, Pizzol D, Cebola B, Stubbs B, Monno L, Saracino A, et al. Social deter-

minants of therapy failure and multi drug resistance among people with tuberculosis:

a review. Tuberculosis (Edinb) 2017; 103 :44–51. doi: 10.1016/j.tube.2017.01.002 . 

28] Di Gennaro F, Cotugno S, Guido G, Cavallin F, Pisaturo M, Onorato L, et al. Dis-

parities in tuberculosis diagnostic delays between native and migrant populations

in Italy: a multicenter study. Int J Infect Dis 2025; 150 :107279. doi: 10.1016/j.ijid.

2024.107279 . 

29] Lönnroth K, Migliori GB, Abubakar I, D’Ambrosio L, De Vries G, Diel R, et al. To-

wards tuberculosis elimination: an action framework for low-incidence countries.

Eur Respir J 2015; 45 :928–52. doi: 10.1183/09031936.00214014 . 

30] World Health Organization Global research agenda on health, migration and displace-

ment: strengthening research and translating research priorities into policy and practice .

Geneva: World Health Organization; 2021 . 

31] Dougan M. The impact of European Union law on the common law: a legal perspec-

tive. Cambridge Yearbook of European Legal Studies 2012; 14 :1–47 . 

32] Hannigan A, O’Donnell P, O’Keeffe M, MacFarlane A. How do variations in definitions

of “migrant ” and their application influence the access of migrants to health care services? .

Copenhagen: WHO Regional Office for Europe; 2016 . 

33] Marx FM, Fiebig L, Hauer B, Brodhun B, Glaser-Paschke G, Magdorf K, et al. Higher

rate of tuberculosis in second generation migrants compared to native residents in a

metropolitan setting in Western Europe. PLoS One 2015; 10 :e0119693. doi: 10.1371/

journal.pone.0119693 . 

34] Wallace M, Hiam L, Aldridge R. Elevated mortality among the second-generation

(children of migrants) in Europe: what is going wrong? A review. Br Med Bull

2023; 148 :5–21. doi: 10.1093/bmb/ldad027 . 

35] European Migration Network. Second-Generation Migrants. European Migra-

tion Network, Published 2024, https://home-affairs.ec.europa.eu/networks/

european- migration- network- emn/emn- asylum- and- migration- glossary/glossary/ 

second- generation- migrant_en# :í:text=A%20person%20who%20was%20born% 

20in%20and%20is,entered%20as%20a%20migrant.%20Developed%20by% 

20EMN.%201 ; 2024 [accessed 23 December 2024]. 

36] Bianchi FP, Fiacchini D, Frisicale EM, Gili R, Greco S, Guicciardi S, Riccò M,

Zichichi S, Zotti N, Tafuri S. Infectious risk profile and strategies for prevention

and control of outbreaks in refugee, asylum seekers and migrant populations in

EU/EEA countries: a systematic narrative review of evidences. Ann Ig 2024; 36 :549–

68. doi: 10.7416/ai.2024.2610 . 

37] Hayward S, Harding RM, McShane H, Tanner R. Factors influencing the higher in-

cidence of tuberculosis among migrants and ethnic minorities in the UK. F1000Res

2018; 7 :461. doi: 10.12688/f1000research.14476.2 . 

https://doi.org/10.1016/j.ijregi.2024.100564
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0001
https://doi.org/10.1371/journal.pgph.0002851
https://doi.org/10.1186/s40795-023-00743-8
https://doi.org/10.3390/ijerph19031101
https://doi.org/10.1016/S1473-3099(23)00429-2
https://doi.org/10.5455/medarh.2024.78.60-64
https://doi.org/10.2147/RMHP.S314777
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0008
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/promoting-our-european-way-life/statistics-migration-europe_en#migration-to-and-from-the-eu
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0010
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0011
https://doi.org/10.1186/s12889-020-08749-8
https://doi.org/10.1183/13993003.00804-2021
https://doi.org/10.1016/j.jctube.2023.100406
https://doi.org/10.1016/S0140-6736(18)32114-7
https://doi.org/10.1136/bmj.n71
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0017
https://doi.org/10.1186/s12916-017-1001-7
https://doi.org/10.1093/trstmh/trw025
https://doi.org/10.1371/journal.pone.0189425
https://doi.org/10.1371/journal.pone.0185526
https://doi.org/10.1016/S0140-6736(18)32781-8
https://doi.org/10.1136/jech.2009.087064
https://doi.org/10.1007/s10903-015-0188-y
https://doi.org/10.1093/eurpub/12.4.279
https://doi.org/10.1016/S0140-6736(14)61063-1
https://doi.org/10.1016/j.tube.2017.01.002
https://doi.org/10.1016/j.ijid.2024.107279
https://doi.org/10.1183/09031936.00214014
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0030
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0031
http://refhub.elsevier.com/S2772-7076(24)00233-9/sbref0032
https://doi.org/10.1371/journal.pone.0119693
https://doi.org/10.1093/bmb/ldad027
https://home-affairs.ec.europa.eu/networks/european-migration-network-emn/emn-asylum-and-migration-glossary/glossary/second-generation-migrant_en#:~:text=A%20person%20who%20was%20born%20in%20and%20is,entered%20as%20a%20migrant.%20Developed%20by%20EMN.%201
https://doi.org/10.7416/ai.2024.2610
https://doi.org/10.12688/f1000research.14476.2

	Tuberculosis outcomes among international migrants living in Europe compared with the nonmigrant population: A systematic review and meta-analysis
	Introduction
	Materials and methods
	Search strategy
	Inclusion and exclusion criteria
	Data extraction
	Risk of bias
	Outcomes
	Statistical analysis

	Results
	Discussion
	Conclusion
	Funding
	Declarations of competing interest
	CRediT authorship contribution statement
	Supplementary materials
	References


