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Abstract
Humanitarian crises—natural or human-made events that can threaten communities’ health, safety, security, and well-
being—may affect the HIV epidemic dynamics. Common aspects of humanitarian crises such as poverty, powerlessness, 
disruptions to the health systems, and social instability can contribute to a person’s vulnerability to HIV infection through 
increased risk behaviors and limited access to health services. Guided by the Joanna Briggs Institute methodology for scop-
ing reviews and the Preferred Reporting Items for Systematic Reviews and Meta-Analysis extension for Scoping Reviews 
(PRISMA-ScR) reporting guidelines, we conducted a scoping review of literature published in English between January 
1990 and March 2022 to characterize the global evidence of modifiable and non-modifiable factors for HIV acquisition in the 
context of humanitarian crises. We systematically searched, screened, and synthesized literature from MEDLINE, Embase, 
Global Health (all accessed via Ovid), and Scopus, and also grey literature through websites of humanitarian agencies 
and relevant non-government organizations, the International AIDS Society’s abstract databases, and Google Scholar. We 
considered studies presenting empirical data on HIV prevalence, incidence, or risk factors in humanitarian crises-affected 
populations, including refugees, asylum seekers, and internally displaced persons. Forty-nine studies met the inclusion 
criteria. The majority of studies were quantitative (n = 43, 87.8%) and cross-sectional (n = 37, 75.5%) in design. Most were 
single-country studies (n = 43, 87.8%) and conducted in Sub-Saharan Africa (n = 31, 63.3%). We identified 5 non-modifiable 
factors for HIV acquisition (i.e., age, gender, location, place of birth or origin, and ethnicity) and 60 modifiable factors that 
we further classified into five categories, namely 18 policy and structural, 9 sociocultural, 11 health and mental health, 16 
sexual practice, and 6 humanitarian crisis-related traumatic event factors. Within the modifiable categories, factors that were 
most often investigated were education level, marital status, sexually transmitted infection diagnosis, condom use, and expe-
rience of rape or sexual trauma, respectively. Informed by the findings, we applied the social-ecological model to map the 
identified multidimensional factors associated with HIV acquisition at the levels of individual, social and sexual networks, 
community, public policy, and the context of humanitarian crises. The current review provides a comprehensive, global 
analysis of the available evidence on HIV prevalence, incidence, and risk factors in humanitarian crises and implications for 
potential programs and research. Future research is warranted to further understand the directionality of the non-modifiable 
and modifiable factors affecting HIV acquisition, and the multilevel barriers and facilitators to the uptake of HIV prevention 
strategies in the context of humanitarian crises. Such research can generate actionable evidence to inform the development 
of ethical, trauma-informed, and culturally appropriate HIV prevention interventions in humanitarian settings.
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Resumen
Las crisis humanitarias (eventos naturales o provocados por el hombre que pueden amenazar la salud, la seguridad y el bien-
estar de las comunidades) pueden afectar la dinámica de la epidemia del VIH. Los aspectos comunes de las crisis humanitarias 
como la pobreza, la impotencia, las perturbaciones de los sistemas de salud y la inestabilidad social pueden contribuir a la 
vulnerabilidad de una persona a la infección por VIH a través del aumento de comportamientos de riesgo y el acceso limitado 
a los servicios de salud. Guiados por la metodología del Instituto Joanna Briggs para las revisiones de alcance y la extensión 
de las directrices para la presentación de elementos de informe preferidos para revisiones sistemáticas y metaanálisis para 
revisiones de alcance (PRISMA-ScR), llevamos a cabo una revisión de alcance de la literatura publicada en inglés entre 
enero de 1990 y marzo de 2022 para caracterizar la evidencia global de factores modificables y no modificables para la adqui-
sición del VIH en el contexto de crisis humanitarias. Buscamos, seleccionamos y sintetizamos sistemáticamente literatura 
de MEDLINE, Embase, Global Health (todas accedidas a través de Ovid) y Scopus y literatura gris a través de sitios web 
de agencias humanitarias y organizaciones no gubernamentales relevantes, las bases de datos de resúmenes de la Sociedad 
Internacional del SIDA y Google Académico. Consideramos estudios que presentaban datos empíricos sobre la prevalencia, 
incidencia o factores de riesgo del VIH en poblaciones afectadas por crisis humanitarias, incluyendo las personas refugiadas, 
solicitantes de asilo y desplazadas internamente. Cuarenta y nueve estudios cumplieron los criterios de inclusión. La mayoría 
de los estudios fueron de diseño cuantitativo (n = 43, 87.8%) y transversal (n = 37, 75.5%). La mayoría fueron estudios de un 
solo país (n = 43, 87.8%) y realizados en África subsahariana (n = 31, 63.3%). Identificamos cinco factores no modificables 
para la adquisición del VIH (es decir, edad, género, ubicación geográfica, lugar de nacimiento u origen y grupo étnico) y 60 
factores modificables que clasificamos en cinco categorías, a saber 18 políticos y estructurales, 9 socioculturales, 11 factores 
de salud y salud mental, 16 de práctica sexual y 6 de eventos traumáticos relacionados con crisis humanitarias. Dentro de 
las categorías modificables, los factores que se investigaron con mayor frecuencia fueron el nivel educativo, el estado civil, 
el diagnóstico de infecciones de transmisión sexual, el uso de condón y la experiencia de violación o trauma sexual, respec-
tivamente. Informados por los hallazgos, aplicamos el modelo socioecológico para asignar los factores multidimensionales 
asociados con la adquisición del VIH identificados a los niveles individual, de redes sociales y sexuales, comunidad, políti-
cas públicas y contexto de crisis humanitaria. La revisión presente proporciona un análisis integral y global de la evidencia 
disponible sobre la prevalencia, la incidencia y los factores de riesgo del VIH en crisis humanitarias y sus implicaciones 
para posibles programas e investigaciones. Se necesitan más investigaciones para comprender mejor la direccionalidad de 
los factores modificables y no modificables que afectan la adquisición de VIH, y las barreras y facilitadores multinivel para 
el uso de estrategias para la prevención del VIH en el contexto de las crisis humanitarias. Dicha investigación puede generar 
evidencia accionable para informar el desarrollo de intervenciones para la prevención del VIH que sean éticas, informadas 
sobre el trauma, y culturalmente apropiadas en entornos humanitarios.

Introduction

The global crisis of people affected by humanitarian crises 
caused by conflict, violence, climate change, and natural dis-
asters has reached unprecedented levels. By the end of 2023, 
the number of individuals worldwide displaced by humani-
tarian crises exceeded 117.3 million, the highest level seen 
since World War II [1]. The United Nations (UN) defines 
humanitarian crisis as “an event or series of events that rep-
resents a critical threat to the health, safety, security, or well-
being of a community or other large group of people usually 
over a wider area” [2]. Recent examples of humanitarian cri-
ses caused by conflict and violence that led to mass displace-
ment include the Israel-Gaza conflict, the Russia-Ukraine 
war, the Syrian civil war, the Haiti political crisis, the mili-
tary and ethnic conflict in Myanmar, and the South Sudan 
civil war [1]. Climate change and natural disasters such as 
the droughts in Ethiopia and Afghanistan and the large-scale 
floods in Nigeria and Ecuador may also lead to temporary 
or permanent displacement [3, 4]. Globally, weather-related 

and geophysical disasters internally displaced 26.4 million 
people in 2023 [4]. A situation analysis of the Israel-Gaza 
conflict describes the breadth of public health issues caused 
by the conflict and forced displacement, including acute mal-
nutrition, increased non-communicable disease burden due 
to interrupted treatment, poor birth outcomes, and mental 
health problems [5]. Ultimately, humanitarian crises have 
multiple adverse health impacts that significantly increase 
mortality and morbidity rates in the affected regions [6, 7].

Poverty, powerlessness, political and economic instabil-
ity, disruptions to the health systems, and loss of social net-
works are common aspects of humanitarian crises and can 
contribute to a person’s vulnerability to human immunode-
ficiency virus (HIV) infection [8–11]. In conflict- and disas-
ter-affected settings, health-seeking behaviors such as testing 
for HIV among those at risk for infection and maintaining 
adherence to antiretroviral therapy (ART) among persons 
with HIV (PWH) may assume lower priority than secur-
ing more urgent and basic needs such as food and shelter 
[12, 13]. Limited access to money and other resources may 
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lead individuals affected by humanitarian crises to exchange 
sex for money or nonmonetary items as a means of survival 
[14, 15]. The use of alcohol and/or drugs as coping strate-
gies may further increase the risk of HIV infection [16]. 
Nevertheless, evidence on the direction and scale to which 
humanitarian crises affect the epidemiology of HIV/AIDS 
can be difficult to elucidate and is often context-specific [10, 
17–19]. For instance, the prevalence of HIV might fluctuate 
before, during, and after times of conflict, with prevalence 
data remaining stable during conflict [18, 20, 21]. Prior 
research suggests the flow of humanitarian aid, forced dis-
placement, and limited population mobility for the duration 
of the conflict may slow the spread of HIV [18, 20]. On the 
other hand, factors such as exposure to conflict-related trau-
matic events (e.g., sexual violence) and low HIV knowledge 
can increase HIV risk at the individual level during all stages 
of conflict [8, 18].

Individuals affected by humanitarian crises may present 
with a range of risk factors for HIV acquisition and trans-
mission. Yet, there remains limited evidence on how these 
factors interact with the challenges of living in a conflict or 
disaster setting and influence the risk of HIV acquisition. 
Previous approaches to identifying individual risk factors of 
HIV have shifted towards characterizing multiple levels of 
HIV risk and risk contexts. One example of such approaches 
is the social-ecological model, which posits the complex 
interaction between an individual at risk for HIV (e.g., a per-
son who injects drugs) and their social network, community, 
public policy, and the stage of HIV epidemic in determining 
their ability to protect themselves and others from acquir-
ing HIV [22]. Researchers have also examined modifiable 
and non-modifiable determinants of HIV infection in the 
context of mobility, to understand the routes through which 
labor migration might exacerbate the spread of HIV and to 
inform potential HIV prevention interventions [23]. A study 
exploring how climate change may influence the HIV/AIDS 
epidemic identified four contextual pathways including food 
insecurity, erosion of public health infrastructure, human 
migration, and the prevalence of other infectious diseases 
[15]. These frameworks can serve as important guides for 
assessing factors affecting vulnerability to HIV in diverse 
settings and communities [22, 23], facilitating implementa-
tion of evidence-based HIV prevention programs [24], and 
informing effective strategies to advance actionable health 
research in humanitarian settings [25, 26].

Given the increasing number of people affected by 
humanitarian crises worldwide [1], the goal of reducing 
new HIV infections by 90% by 2030 [27], and the complex-
ity of addressing HIV in humanitarian settings [10, 19], we 
conducted a scoping review [28, 29] to explore the evidence 
and identify key concepts concerning HIV acquisition in 
humanitarian settings. Reviews undertaken on this topic 
have focused on the associations between mental health and 

HIV acquisition and disease progression in conflict settings 
[30] and on HIV, reproductive, and sexual health services 
in emergency settings for specific populations such as ado-
lescent girls and young women [31] and sex workers [32]. 
To our knowledge, there is no rigorous literature review 
on factors associated with HIV acquisition in the context 
of humanitarian crises. This scoping review, therefore, is 
guided by the following research question: “What is the 
global evidence on factors associated with HIV acquisition 
among individuals affected by humanitarian crises?” The 
review seeks to summarize research on HIV risk factors 
among people affected by humanitarian crises and identify 
recommendations for future research and practice.

Methods

We followed the Joanna Briggs Institute (JBI) methodology 
for scoping reviews [33] and the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) reporting guidelines [34]. 
The review protocol was previously published [35]. A com-
pleted PRISMA-ScR checklist is included as Supplemen-
tary Table 1. Our multidisciplinary research team included 
individuals who have taken part in conducting HIV-related 
research and published peer-reviewed literature in the HIV/
AIDS, humanitarian, and health sciences fields.

Eligibility Criteria

We included articles that met the following criteria: 1) 
involving participants affected by humanitarian crises (see 
below definition of terms); 2) including empirical data on 
HIV serostatus or risk factors of HIV acquisition as a main 
or substantial focus of the article; 3) were conducted in 
the context of humanitarian crises including natural and 
human-caused disasters [2]; and 4) were published in Eng-
lish between January 1990 through March 2022. The search 
was limited to 1990 onwards which reflects the period when 
the demographic data on refugees and displaced persons first 
became available in many host countries [36]. We excluded 
studies that 1) did not include humanitarian settings or par-
ticipants; 2) did not report original data (e.g., reviews or 
opinion pieces); 3) did not address HIV (e.g., focused on 
sexually transmitted infections (STI) excluding HIV); and 4) 
studies without full-text available. All quantitative, qualita-
tive, and mixed methods designs were included. Modeling 
studies reporting empirical data were included.

Definition of Terms

We recognized the use of different terms in existing litera-
ture to describe the concepts and contexts concerning HIV 
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acquisition and humanitarian crises. Informed by relevant 
review papers and guidance documents published by organi-
zations providing humanitarian assistance, the definitions 
of the key concepts used in this scoping review are detailed 
as follows.

We defined factors associated with HIV acquisition as a 
broad range of determinants that may increase or decrease 
an individual’s risk of HIV acquisition, and contribute to 
HIV prevalence or incidence [37]. Examples of these deter-
minants include biological risk factors (e.g., other STI) [37], 
behavioral risk factors (e.g., alcohol or substance use) [38], 
protective behaviors (e.g., condom use, male circumcision) 
[37], and structural variables (e.g., access to health care) 
[39]. People affected by humanitarian crises include refu-
gees, asylum seekers, internally displaced persons (IDP), 
and other individuals in need of protection and/or assistance 
based on humanitarian grounds as described by the United 
Nations High Commissioner for Refugees (UNHCR) [1, 40]. 
Humanitarian crises as defined by the UN [2] include i) 
natural disasters or environmental events that cause con-
siderable morbidity and mortality, such as droughts, floods, 
storms, and earthquakes [41], and ii) complex emergencies 
associated with fragile states or areas of conflict, in which a 
total or considerable breakdown of authority has occurred 
and requires a large-scale or international response, and 
often includes large numbers of affected and displaced civil-
ian populations [42, 43].

Data Sources and Search Strategy

The study team (KK, DH, HP, KN) identified initial key-
words for the search strategy from previous HIV- and 
humanitarian-related research [37, 44–46] and refined them 
collaboratively. The search strategy was developed by a 
public health librarian (KN) and peer-reviewed by a second 
librarian not participating in the study. The search strategy 
in the current scoping review included terms for participant 
(e.g., refugee, asylum seeker, internally displaced person), 
concept (e.g., HIV infection or transmission, HIV incidence 
or prevalence, risk factor, sexual behavior), and context 
(e.g., disaster, war, humanitarian). Full search terms (includ-
ing controlled vocabulary) tailored to individual databases 
are listed in Supplementary Tables 2, 3, 4, and 5.

Studies were identified through searches on several elec-
tronic databases including MEDLINE, Embase, Global 
Health (all accessed via Ovid), and Scopus. We identified 
additional studies by forward citation chaining using the 
“cited by” function on Google Scholar for relevant review 
papers. Additionally, we searched for relevant grey literature 
by reviewing websites of organizations involved in humani-
tarian assistance and development work (e.g., UN agen-
cies), relevant non-government organizations (e.g., Elrha), 
research networks (e.g., Refugee Research Network), and the 

International AIDS Society’s conference abstract databases 
and abstract books (2006–2021) (Supplementary Table 6). 
For unpublished studies (e.g., conference abstracts, reposito-
ries), we contacted study authors to request additional data. 
A search on Google Scholar was conducted until 10 con-
secutive results unrelated to the topic were displayed in the 
search results. Searches were conducted between October 
2021 through March 2022.

Study Selection

Following the search, all identified citations were uploaded 
to Covidence (Veritas Health Innovation, Melbourne, Aus-
tralia), a web-based platform to manage and streamline 
systematic review process including deduplication, citation 
screening, full-text review, and data extraction. Two review-
ers (DH and HP) independently screened titles and abstracts 
and excluded articles that did not meet the inclusion crite-
ria for this review. A full-text assessment of the remaining 
articles was conducted by three reviewers (SA, DH, HP). 
Disagreements during the screening and full-text assessment 
processes were resolved by consensus, with additional input 
from a team member (KK).

Data Extraction

Four reviewers (SA, DH, HP, DG) extracted data into Covi-
dence using a data extraction tool that included author, pub-
lication date, type of publication, citation, sample size, type 
of participants, inclusion and exclusion criteria, participant 
characteristics (gender, age), country/location of study, con-
text of humanitarian crisis, study aims, study design, out-
comes (i.e., HIV prevalence or incidence, modifiable factors 
and non-modifiable factors for HIV acquisition), and impli-
cations for future practice and research reported in the study. 
Two reviewers (SA and DH) verified the completed extrac-
tion forms and subsequently exported them from Covidence 
into a Microsoft Excel spreadsheet for analysis.

Data Synthesis

Two authors (SA and DH) categorized modifiable and non-
modifiable factors of HIV acquisition through discussion 
and informed by the work of Weine and Kashuba on HIV 
risk among labor migrants [23]. We generated a list of 
non-modifiable factors that included age, gender, ethnicity, 
location (e.g., rural or urban), and place of birth or origin. 
Modifiable factors, defined for the purpose of our analysis as 
any factors that are not biologically or socially determined 
and can potentially be modified through policy or interven-
tion [47, 48], were categorized into five broad categories: 
i) policy and structural (e.g., access to HIV prevention 
and care, mobility status); ii) sociocultural (e.g., religious 
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beliefs, marital status); iii) health and mental health (e.g., 
substance use, STI other than HIV, post-traumatic stress 
disorder (PTSD), depression); iv) sexual practice (e.g., 
exchanging sex for money or nonmonetary items, multiple 
sex partners); and v) exposure to traumatic events related 
to humanitarian crisis (e.g., sexual violence, abduction or 
kidnapping). Unless specified by the study authors as refu-
gees, asylum seekers, IDP, or other specific groups (e.g., 
military personnel), we used the term persons affected by 
conflict or persons affected by natural disasters to describe 
the study populations. We presented descriptive characteris-
tics of the included studies, a narrative summary relevant to 
the research question, and implications for future programs 
and research reported in the studies. We created a world map 
with MapChart to visualize the geographical locations of 

the included studies and generated a figure with Microsoft 
PowerPoint (Microsoft, Redmond, WA, USA) to illustrate 
the range of factors affecting HIV acquisition in humanitar-
ian settings.

Results

The search yielded 18,595 potentially relevant citations 
(18,477 from databases, 118 from grey literature). After 
removing 10,404 duplicates, we screened titles and abstracts 
of 8,191 citations. We excluded 8,007 citations and retained 
184 articles for a full-text review (Fig. 1). These 184 were 
screened at the full-text level; 135 were excluded, mostly (102) 

Fig. 1   PRISMA-ScR flow 
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due to lack of relevance to the research question. A total of 49 
articles were included in the final analysis (Fig. 1).

Study Characteristics

Table 1 presents information of the included studies by 
author name and year, study location (country), study aims, 
population, design and methodology, context of humanitar-
ian crises, and non-modifiable and modifiable factors. All 
studies were published in peer-reviewed journals between 
1991 and 2022, with nearly three-fourths published from 
2010 onward (n = 35, 71%). Studies were primarily con-
ducted in complex emergencies (n = 40, 81.6%) [20, 49–87], 
complex emergencies and natural disasters (n = 4, 8.2%) 
[88–91], natural disasters (n = 3, 6.1%) [92–94], and not 
specified (n = 2, 4.1%) [95, 96]. In terms of geographical 
settings, most were single-country studies (n = 43, 87.8%) 
(Fig. 2). Not shown in the figure were four studies involv-
ing multiple countries in Sub-Saharan Africa (SSA) (n = 4, 
8.2%) and two global analyses of 69 and 177 countries, 
respectively (n = 2, 4.1%). Among the single-country stud-
ies (n = 43), the majority were conducted in SSA (n = 31, 
72.1%) specifically in Uganda (n = 13). Other single-country 
studies were conducted in Asia (n = 4, 9.3%), North Amer-
ica (n = 3, 7%), Europe (n = 2, 4.7%), South/Latin America 
(n = 2, 4.7%), and the Middle East (n = 1, 2.3%).

The main study objectives, as reported by the authors, 
were to determine the prevalence or incidence of HIV and 
risk behavior correlates of HIV infection (n = 27, 55.1%) 
[49, 51, 54–58, 60, 63, 68–72, 74–77, 79, 81, 84, 86, 87, 91, 
92, 94, 96], the prevalence or incidence and correlates of 
HIV and other infectious diseases (n = 12, 24.5%) [50, 53, 
61, 62, 64–66, 73, 80, 83, 88, 95], the potential impact of 
complex emergencies and natural disasters on HIV preva-
lence or incidence through mathematical modeling (n = 8, 
16.3%) [20, 52, 78, 82, 85, 89, 90, 93], and the prevalence 
and correlates of mental health problems and HIV (n = 2, 
4.1%) [59, 67]. Among the 49 included studies, 43 (87.8%) 
were quantitative, 4 (8.2%) were qualitative, and 2 (4.1%) 
were mixed methods studies. Most were cross-sectional in 
design (n = 37, 75.5%), and the remaining were modeling 
studies (n = 8, 16.3%), prospective cohort studies (n = 2, 
4.1%), and case–control studies (n = 2, 4.1%). Of the 49 
studies, only one (2%) was an intervention study in the form 
of an HIV screening program.

Evidence of Non‑modifiable Factors for HIV 
Acquisition in Humanitarian Settings

Of the 49 included studies, 36 (73.5%) reported informa-
tion on the effects of five non-modifiable factors on HIV 
prevalence, incidence, or serostatus in the context of 

humanitarian crises, namely age (n = 28), gender (n = 24), 
location (n = 16), place of birth or origin (n = 8), and ethnic-
ity (n = 4). A list of factors and corresponding frequencies 
are presented in Table 2.

Age

The effect of age on HIV acquisition was referenced in 28 
studies [49–51, 53, 55–57, 60–66, 68–73, 76, 77, 80, 84, 88, 
90, 94, 95] with varying results. Twenty-two studies reported 
HIV prevalence and correlates in different age groups [50, 
51, 53, 55–57, 60–62, 64–66, 68, 69, 71, 72, 76, 77, 80, 84, 
90, 94]; 5 examined factors related to HIV serostatus [49, 70, 
73, 88, 95]; and 1 measured HIV incidence rate [63]. Sev-
eral studies reported that the prevalence of HIV was higher 
among older individuals in humanitarian settings [50, 55, 
57, 60, 66, 69, 76, 80, 90]. In a large sample of refugees and 
asylum seekers in Germany (n = 15,317), increased age was 
a significant predictor of HIV infection (Odds Ratio (OR) 
1.09 [CI not reported]; p < 0.001) [50]. Similarly, among 
970 male and female refugee participants in Cameroon, 
age > 40 years was identified as a risk factor for HIV infec-
tion (OR 3.3 [CI 1.3 to 8.9]; p = 0.01) [66]. In a survey study 
of 605 conflict-affected women aged 13–49 in Northeast-
ern Uganda, increased age was associated with reporting 
HIV-positive serostatus in two of the three districts included 
in the study [70]. Conversely, younger age was associated 
with higher prevalence of HIV in several studies [56, 62, 68, 
72, 94]. For example, in a study examining HIV prevalence 
and associated factors in conflict-affected sex workers in 
Uganda, newly diagnosed women were younger compared 
to women with a previous HIV diagnosis (median age: 24 
(Inter-Quartile Range (IQR): 20–26) vs. 25 (IQR: 23–28), 
p = 0.07) [56]. In a Pakistani study of IDP, the HIV positivity 
rate was higher among individuals aged 18–30 years (0.7%) 
compared to individuals aged 31–40 years (0.3%) [73]. In 
a cross-sectional study of HIV prevalence and correlates 
among displaced pregnant women in Mozambique [53], par-
ticipants who were HIV-positive reported a slightly younger 
mean age compared to those without HIV (24.3 vs. 25.5); 
however, the difference was not statistically significant.

Gender

The role of gender in HIV acquisition in humanitarian set-
tings were examined in 24 studies [50, 51, 61–64, 66–69, 
71–77, 79, 82, 88, 90, 93–95]. Nineteen studies reported on 
HIV prevalence and correlates [50, 51, 61, 62, 64, 66, 68, 
69, 71, 72, 74–77, 79, 82, 90, 93, 94], 4 studies on determi-
nants of HIV serostatus [67, 73, 88, 95], and 1 study on HIV 
incidence [63]. The prevalence of HIV appeared to be higher 
among females than males, as observed in multiple studies 
conducted among conflict-affected individuals and refugees 
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in Uganda [68, 74, 76, 79], the Democratic Republic of 
Congo (DRC) [72], Sudan [62], and Lesotho [94]. Being 
female aged 15–19 years living in drought-affected areas 
in Lesotho was associated with a higher HIV prevalence 
compared to their male counterparts in rural areas without 
drought (OR 2.77 [CI 1.19 to 6.47]; p = 0.02), although 
this association was not significant for females of older age 
groups in the study (20–59 years) [94]. These findings were 
in line with research showing that female refugees and asy-
lum seekers in the UK and Germany had increased odds of 
reporting HIV infection [50, 88]. In a large modeling study 
of 65 countries, being impacted by drought significantly 
increased the proportion of HIV burden among women rela-
tive to men [93]. In contrast, studies in Pakistan involving 
IDP [73] and refugees [64], respectively, indicated a higher 
prevalence of HIV among males compared to females. Simi-
larly, in Nigeria, adult females affected by conflicts had a 
43% lower likelihood of testing HIV-positive than adult 
males [51].

Location

Sixteen studies examined the impact of location on HIV 
acquisition by considering factors such as urban or rural set-
tings [51, 86, 90, 94], specific districts [55, 62, 64, 67, 68, 

70–72, 74, 76, 77, 80], conflict or non-conflict areas [51], 
and residing inside or outside protected IDP camps [55]. 
Fourteen studies focused on HIV prevalence and correlates 
[51, 55, 62, 64, 68, 71, 72, 74, 76, 77, 80, 86, 90, 94] and 2 
studies on associated factors of HIV-positive serostatus [67, 
70]. A study conducted in Nigeria found that the prevalence 
of HIV was significantly higher in conflict than non-conflict 
areas (1.75% vs. 1.0%; p < 0.01) [51]. Regarding correlates 
of HIV serostatus, rural dwellers in Malawi were found to 
be less likely to test HIV-positive than urban dwellers (OR 
0.72 [CI 0.53 to 0.98]; p < 0.05) [51]. The same study also 
found that individuals living in conflict zones were nearly 
three times as likely to test positive for HIV (OR 2.80 [CI 
2.08 to 3.60]; p-value not reported). In a nationally repre-
sentative sample in Lesotho, females aged 15–19 years old 
living in a rural area affected by severe drought had almost 
threefold higher odds of HIV infection (OR 2.77 [CI 1.19 
to 6.47]; p = 0.02) compared to their counterparts in rural 
areas without drought [94]. In Northern Uganda, a study 
among conflict-affected women revealed that residing in 
protected camps for IDP was associated with a higher risk 
of HIV infection among women who had higher education 
(Adjusted OR (AOR) 2.29 [CI 1.30 to 4.04]; p = 0.004) and 
women whose occupations (AOR 3.62 [CI 1.32 to 9.91]; 
p = 0.01) or partners’ occupations (AOR 2.38 [CI 1.60 

Africa, n=31

Asia, n=4

Middle East, n=1

Europe, n=2

North America, n=3

South/Latin America, n=2

Fig. 2   Countries of included studies (n = 43, single-country study), 
excluding 4 studies involving multiple Sub-Saharan African countries 
and 2 global analyses of 69 and 177 countries. The geographical loca-
tions of the 43 studies were Afghanistan (1), Angola (1), Cameroon 
(1), Canada (2), Colombia (1), Democratic Republic of Congo (4), El 

Salvador (1), Ethiopia (1), Germany (1), Guinea-Bissau (1), Lebanon 
(1), Lesotho (1), Malawi (1), Mozambique (1), Namibia (1), Nige-
ria (1), Pakistan (2), Rwanda (2), South Africa (1), South Sudan (1), 
Sudan (1), Thailand (1), Uganda (13), the United Kingdom (1), and 
the United States (1)
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Table 2   Non-modifiable and 
modifiable factors for HIV 
acquisition in humanitarian 
crises assessed in the included 
studies (n = 49)

Factors for HIV acquisition in humanitarian settings N (%)

Non-modifiable 36 (73.5)
Age 28 (57.1)
Gender 24 (49)
Location (i.e., rural or urban; district; conflict or non-conflict zones; inside or outside protected 

camps of IDP)
16 (32.7)

Place of birth or origin 8 (16.3)
Ethnicity 4 (8.2)
Modifiable
Policy and structural
 Education level (e.g., school attendance, level of completion)
 Mobility status (e.g., refugee or non-refugee; permanent, transient, displaced)
 Access to health care (e.g., access to health facilities, distance to clinic)
 Employment and occupation status
 Income level (i.e., individual-, household-, country-level)
 Access to HIV prevention and care
 History of travel (e.g., out of country, outside of camp)
 Food and/or water insecurity
 Stigma (towards HIV, gender non-conformity, homosexuality)
 Access to HIV information and education
 HIV knowledge level
 Housing status (i.e., unstable)
 Country-level health expenditures (e.g., HIV spending)
 Number of trained health workers
 Conflict time period (i.e., pre-conflict, during conflict, post-conflict)
 Conflict intensity (i.e., < 25 deaths, 25–1000 deaths, > 1000 deaths)
 Conflict type (i.e., extra-systemic, interstate, internal, international war)
 Criminal justice involvement

47 (95.9)
35 (71.4)
14 (28.6)
13 (26.5)
8 (16.3)
7 (14.3)
7 (14.3)
6 (12.2)
5 (10.2)
5 (10.2)
2 (4.1)
2 (4.1)
2 (4.1)
2 (4.1)
2 (4.1)
1 (2)
1 (2)
1 (2)
1 (2)
1 (2)

Sociocultural
 Marital status
 Religious beliefs
 Female-headed household
 Family separation (due to sexual identity and HIV-positive status)
 Disruption of social networks
 Child-headed household
 Number of marriages
 Living with someone else and not in own house
 Number of other household members

24 (49)
18 (36.7)
4 (8.2)
3 (6.1)
2 (4.1)
2 (4.1)
2 (4.1)
1 (2)
1 (2)
1 (2)

Health and mental health
 STI (non-HIV) diagnosis (e.g., syphilis, genital ulcers)
 Substance use (e.g., illicit drug use, injecting drug use)
 Alcohol use
 Mental health conditions (e.g., PTSD, depression, suicide ideation)
 Blood transfusion or donor
 Other diseases (e.g., malaria, hepatitis A, tuberculosis)
 Lifetime pregnancies
 History of tattoos
 Dental procedure
 History of abortion
 Surgery and hospitalizations

29 (59.2)
18 (36.7)
11 (22.4)
7 (14.3)
7 (14.3)
7 (14.3)
4 (8.2)
3 (6.1)
3 (6.1)
2 (4.1)
1 (2)
1 (2)
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to 3.53]; p < 0.001) were considered modern (i.e., not an 
agricultural worker or a housewife) [55]. According to the 
authors, both higher education and non-traditional occupa-
tion were likely to be associated with increased mobility 
that may heighten the exposure to HIV among women living 
inside the camps [55].

Place of Birth or Origin

Eight studies examined the effect of place of birth or origin 
on HIV acquisition [50, 57, 60, 74, 82, 84, 93]; with 7 stud-
ies identifying HIV prevalence and correlates [50, 57, 60, 
74, 82, 84, 88, 93] and 1 study reporting factors associated 
with HIV-positive serostatus [88]. Two infectious disease 
testing studies conducted in large cohorts of refugees and 
asylum seekers in Germany and the United Kingdom found 
that individuals of SSA origins represented the highest num-
ber of HIV cases, reflecting the higher HIV prevalence in 
the region [50, 88]. In Germany, HIV prevalence was mainly 
observed among refugees and asylum seekers of Nigerian 
origin (14.7% of 15,137 individuals) [50]. In the United 
Kingdom, refugees with a SSA nationality had significantly 
higher odds of being HIV positive (AOR 51.72 [CI 20.67 to 
129.39]; p < 0.001) compared to those with different nation-
alities [88]. In a single-site study among men who have sex 
with men (MSM) in Lebanon, individuals who were Leba-
nese-born were more likely to test HIV-positive than MSM 
born in in Syria and other countries (AOR 0.14 [CI 0.04 to 

0.51]; p < 0.05) [60]. Similarly in a Ugandan HIV testing 
study [74], refugees were less likely to be diagnosed with 
HIV compared to Ugandan nationals (AOR 0.27 [CI 0.21 to 
0.34]; p < 0.001) that may indicate a lower HIV prevalence 
in the refugees’ countries of origin compared to Uganda.

Ethnicity

The relation between ethnicity and HIV acquisition was 
examined in 2 studies on HIV prevalence and correlates [57, 
80], 1 study on HIV incidence [63], and another study on 
risk factors for HIV-positive serostatus [89]. Two studies in 
Uganda considered ethnicity as a correlate of HIV infection 
and incidence among conflict-affected female sex workers 
(FSW) and persons, respectively [57, 63]. One study sug-
gested that FSW of the Acholi ethnic group might have a 
lower likelihood of HIV infection compared to other tribes 
although it was not statistically significant (OR 0.51 [CI 0.25 
to 1.08]; p = 0.08) [57], and the other study did not report an 
association [63]. In a study examining the impact of armed 
conflict across the 177 member states of the World Health 
Organization (WHO), the authors found that ethnic hetero-
geneity (i.e., racial, linguistic, and religious characteristics) 
directly increased longer-term HIV morbidity and mortal-
ity, suggesting inequitable access to HIV prevention and 
treatment due to discrimination and political power among 
minorities [89].

IDP internally displaced persons, STI sexually transmitted infections, PTSD post-traumatic stress disorder

Table 2   (continued) Factors for HIV acquisition in humanitarian settings N (%)

Sexual practices
 Condom use
 Exchanging sex for money or nonmonetary items
 Number of sex partners
 Age of sexual debut (e.g., < 18 or ≥ 18 years)
 Buying or purchasing sex
 Coerced sexual debut
 First sexual partner ≥ 10 years older
 Circumcision status (i.e., self-reported by men, male partner’s reported by women)
 Perceived ability to protect oneself from HIV/STI
 Knowing sexual partner’s HIV status
 Men who have sex with men
 Practice of dry sex (i.e., sexual intercourse when the vagina is dry upon penetration)
 Sex while intoxicated or high on drugs
 Intergenerational sex (i.e., sexual partner ≥ 10 years older)
 Female contraceptive use
 Partner infidelity

29 (59.2)
14 (28.6)
14 (28.6)
14 (28.6)
6 (12.2)
6 (12.2)
5 (10.2)
4 (8.2)
3 (6.1)
3 (6.1)
3 (6.1)
2 (4.1)
2 (4.1)
1 (2)
1 (2)
1 (2)
1 (2)

Exposure to humanitarian crisis-related traumatic events
 Experience of rape, sexual violence, or other sexual trauma
 Experience of abduction or kidnapping
 Experience of traumatic events (e.g., ≥ 12 traumatic events)
 Night-commuting (i.e., movement at night to sleep elsewhere than family home for security 

and privacy)
 Experience of torture
 Military recruitment

19 (38.8)
14 (28.6)
7 (14.3)
4 (8.2)
2 (4.1)
1 (2)
1 (2)
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Evidence of Modifiable Factors for HIV 
Acquisition in Humanitarian Settings

Of the 49 studies included in the analysis, 47 (95.9%) pre-
sented information on the effects of modifiable factors on 
HIV prevalence, incidence, or serostatus in the context 
of humanitarian crises (Table 2). These factors were fur-
ther classified into five categories including policy and 
structural (18 factors), sociocultural (9 factors), health and 
mental health (11 factors), sexual practice (16 factors), and 
exposure to humanitarian crisis-related traumatic events 
(6 factors).

Policy and Structural Factors

Thirty-five studies examined 18 policy and structural fac-
tors affecting HIV acquisition in humanitarian settings, 
including education level [53, 55–57, 63, 68, 74, 76, 77, 
80, 90, 91, 93, 94], employment and occupation status 
[55, 58, 64, 66, 81, 90, 91], income level [20, 49, 51, 56, 
57, 60, 94], food and/or water insecurity [76, 77, 90, 92, 
94], mobility status [53, 56, 57, 62, 65, 67, 68, 71, 74, 
79, 84, 95, 96], history of travel (e.g., out of country, out-
side of camp) [64, 72, 73, 80, 94], access to health care 
(e.g., access to health facilities, distance to clinic) [63, 
67, 68, 74, 79, 91, 92], access to HIV prevention and care 
[56–58, 80, 91, 92], access to HIV information and edu-
cation [91, 92], HIV knowledge level [54, 80], housing 
status [56, 60], stigma [54, 91, 92], country-level health 
expenditures [89, 93], number of trained health workers 
[93], conflict time period (i.e., pre-conflict, during con-
flict, post conflict) [20], conflict intensity (i.e., < 25 deaths, 
25–1000 deaths, > 1000 deaths) [20], conflict type (i.e., 
extra-systemic, interstate, internal, international war) [20], 
and criminal justice involvement [57].

At the individual-level, policy and structural factors 
were found to have effects on HIV prevalence or incidence, 
or various degrees of association with HIV serostatus in 
humanitarian settings. Two Ugandan studies examining 
the impact of war on HIV prevalence in the same samples 
of 400 FSW reported that around one-third of participants 
(33.8%, n = 135) were HIV positive; of whom 45 (33.3%) 
women were newly diagnosed or previously undiagnosed 
with HIV [56, 57]. The researchers noted that FSW diag-
nosed with HIV infection were significantly more likely 
to have been incarcerated (33.3% vs. 23%, OR: 1.67 [CI: 
1.06 to 2.64); p = 0.03) [57], and that those with new HIV 
diagnosis had higher odds of reporting recent unstable 
housing (AOR: 2.48 [CI: 1.05 to 5.85]; p < 0.05) [56]. 
With respect to education, 8 out of 14 studies presented 
evidence on the significant effect of school attendance or 

completion on HIV prevalence, incidence, or serostatus. 
A study of 12,877 drought-affected individuals in Lesotho 
reported that attending secondary or higher education was 
protective against HIV infection among male and female 
youths aged 15–24 years (AOR 0.66 [CI 0.47 to 0.92]; 
p = 0.02) and 25–29 years (AOR 0.54 [CI 0.46 to 0.62]; 
p < 0.001) [94]. Similarly, among 384 conflict-affected 
youths living in transit camps in Northern Uganda where 
the HIV prevalence rate was 12.8%, HIV-positive indi-
viduals were significantly less likely than HIV-negative 
participants to currently be in school (12.2% vs. 26.9%, 
p = 0.03) [76]. Moreover, a modeling study of the effects 
of famine on HIV prevalence in Malawi suggested that a 
woman who worked as a farmer, was under 25 years of 
age, and had less than a primary education, had a 9.9% 
probability of being HIV positive [90]. In terms of income, 
four studies measured income by individual level (i.e., 
monthly [49, 60] and weekly [56, 57]), two studies by 
household level [51, 94], and one study by country level 
as defined by the World Bank [20]. At the individual level, 
among 292 MSM including Syrian refugees in Lebanon 
with an estimated HIV prevalence ranging from 13% to 
14.9%, earning higher income was associated with HIV-
positive status in bivariate analysis (OR 2.33, p = 0.03) 
[60]. This association did not remain significant in the 
adjusted regression model [60]. Among 928 conflict-
affected Rwandan women of whom 75.9% were HIV posi-
tive, earning between 10,000 and 35,000 Rwandan Francs 
monthly was significantly associated with HIV-positive 
status compared to lower or higher income (81.5% vs 
72.9% vs 75.2%, respectively) [49]. Lastly, in a modeling 
study estimating the effect of conflict periods on country-
level HIV incidence in 36 SSA countries, low-income/
lower-middle income nations had significantly positive 
associations with increased HIV incidence compared to 
upper-middle/upper income countries [20]. The estimates 
suggested an increase of 8.0 infections per 1000 people 
in HIV incidence on average per year in low-income 
countries (95% CI 5.19, 10.86), and an increase of 7.3 
new infections per 1000 people per year in lower-middle 
income countries (95% CI 4.96, 9.56) [20].

Mobility status, an indicator to describe human move-
ment due to livelihood, displacement, voluntary migration, 
or other factors [97], was measured in different ways in 13 
studies. For example, three studies categorized mobility 
status by temporality (i.e., permanent, transient, displaced) 
[67, 68, 79] while others considered mobility according to 
legal status (e.g., IDP, refugee, local resident) [53, 62, 65, 
71, 74, 84, 96]. Findings from a Canadian study of 15,269 
refugee women and 126,506 non-refugee women estimated a 
higher HIV prevalence among refugees who initially sought 
asylum in a transition country before coming to Canada (i.e., 
secondary migration) (1.47%) than refugees with primary 
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migration who directly arrived in Canada (0.82%) [84]. The 
study also reported that refugees with secondary migra-
tion were 68% more likely to have HIV compared to refu-
gees with primary migration (AOR 1.68 [CI 1.04 to 2.71]; 
p < 0.05) [84]. In two studies conducted in conflict-affected 
areas in the DRC, HIV prevalence was significantly higher 
among IDP when compared to the local population [65, 71]. 
A study of adult females living in an IDP camp and host 
communities near the Congo River found that while HIV 
prevalence among the river populations was similar to the 
national estimates at 3.1% (95% CI 2.1, 4.1), prevalence 
was higher in the IDP population at 7.6% (95% CI 4.1, 11) 
[65]. In other studies involving conflict-affected individu-
als in Mozambique [53], Uganda [56, 57, 67, 68, 79], and 
Sudan [62], no effect was found between mobility status 
and HIV prevalence, incidence, or serostatus. Relevant to 
mobility status, one modeling study of multi-country data 
investigated the potential impact of conflict on HIV inci-
dence rate by considering conflict intensity (i.e., < 25 deaths, 
25–1000 deaths, > 1000 deaths), conflict time period (i.e., 
no conflict, pre-conflict, during conflict, post-conflict), and 
conflict type (i.e., extra-systemic, interstate, internal, inter-
national war) [20]. The study reported that HIV incidence 
was significantly higher in the 5 years prior to conflict with 
an increase of 2.1 per 1000 infections per year, with no sig-
nificant increase during and immediately following periods 
of conflict [20]. The authors surmised that their findings 
support prior evidence on stabilized HIV infection rates dur-
ing times of conflict that were likely due to limited access to 
HIV testing and reporting [20].

At the community level, access to health care facilities 
and programs were found to affect HIV correlates of HIV-
positive serostatus in humanitarian settings. Studies have 
examined the role of access to healthcare including distance 
to health facilities [74], access to HIV prevention and care 
[20], and access to HIV information and education [56]. A 
study conducted in a Ugandan refugee settlement of 7766 
individuals of whom 330 (4%) tested HIV-positive revealed 
that residing more than one hour from the clinic was associ-
ated with increased likelihood of HIV infection (Adjusted 
Relative Risk 1.39 [CI 1.11 to 1.74], p = 0.003) [74]. Two 
studies of conflict-affected FSW in Uganda examined the 
association of having access to HIV education programs, 
such as condom demonstrations, with HIV serostatus [56, 
57]. One study reported that receiving a condom demon-
stration was negatively associated with new HIV diagnosis 
among conflict-affected FSW (AOR 0.39 [CI 0.15 to 0.97]; 
p < 0.05) [56], but no difference was found when compar-
ing between individuals with and without HIV serostatus in 
the same samples [57]. In a qualitative study in Namibia, 
IDP and key stakeholder participants conveyed that lack 
of access to family planning, condoms, and HIV testing 
due to flooding could increase the risk of HIV acquisition 

among affected individuals [92]. Similar observations were 
described in an interview study of Colombian IDP and 
stakeholders working with displaced MSM [91]. Further-
more, stigma concerning PWH, gender non-conformity, 
and homosexuality was perceived as a factor affecting HIV 
acquisition that could cause further isolation of internally 
displaced individuals of sexual minorities [54, 91, 92]. Stud-
ies also reported the link of food and water insecurity with 
HIV prevalence and correlates in humanitarian settings. 
In a modeling study of HIV prevalence in famine-affected 
Malawi, increased HIV prevalence was positively associ-
ated with hunger in rural areas, attributing to hunger-induced 
exchanging sex for food or money and the impact of hunger 
on immune function [90]. In two studies of conflict-affected 
young men and women in Uganda of which the overall HIV 
prevalence rate was estimated at 12.8%, HIV-positive indi-
viduals were significantly more likely than HIV-negative 
participants to indicate lacking food and/or water (57.1% 
vs. 37.3%, p = 0008) [76, 77].

At the country level, a modeling study analyzing the 
impact of drought on HIV burden in 69 countries revealed 
that health expenditures were not associated with women’s 
proportion of HIV cases; however, countries with a larger 
number of trained health workers were more likely to have 
a lower proportion of women with HIV and lower rates of 
HIV prevalence [93]. In another modeling study that exam-
ined the association between armed conflict and HIV mor-
bidity and mortality in 177 countries [89], the researchers 
considered total HIV spending, number of refugees, asylum 
seekers, and IDP, and number of persons on ART as factors 
representing a conflict-associated vulnerability construct. 
The findings suggest that the conflict and HIV association 
was moderated by these factors, highlighting the need of 
HIV prevention and care among the displaced populations 
to reduce longer-term morbidity and mortality [89].

Sociocultural Factors

Twenty-four studies investigated 9 sociocultural factors and 
their influence on HIV prevalence, incidence, and HIV-
positive serostatus in humanitarian settings. These factors 
include marital status [53, 55, 58, 62–64, 66–68, 72, 74, 76, 
77, 79, 81, 86, 94, 95], number of marriages [80], religious 
beliefs [58, 68, 79, 93], staying in a child-headed house-
hold [68, 79], having a female household head [79], family 
separation due to sexual identity and HIV-positive status 
[91, 92], disruption of social networks [91, 92], living with 
someone else and not in their own house [49], and number of 
other household members [49]. Regarding marital status as 
a correlate of HIV infection, there was evidence that the risk 
of acquiring HIV was higher among individuals who were 
divorced, separated, widowed, or single (i.e., never mar-
ried) [55, 62, 74, 86]. In a Sudanese study, conflict-affected 
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women who were separated, divorced, or widowed had a 
higher likelihood of HIV infection compared to women in 
married and monogamous relationships (AOR 7.7 [CI 2.3 to 
25.4]; p < 0.001) [62]. In contrast, some studies reported a 
higher HIV seropositivity rate among individuals who were 
married compared to those who were not married [64, 68, 
76, 77, 94]; such as in a Ugandan cohort study where com-
pared to individuals who never married, those who were 
married (AOR 4.69 [CI 3.25 to 6.76]; p < 0.001), separated 
or divorced (AOR 9.17 [CI 5.60 to 15.00]; p < 0.001), or 
widowed (AOR 20.35 [CI 10.27 to 40.34]; p < 0.001) were 
significantly more likely to be HIV-positive [68]. Addition-
ally, among women living in a refugee camp in Thailand, 
women with HIV were more likely to report having had a 
greater number of marriage partners than HIV-negative 
women (OR 1.4 [CI 1.1 to 1.8]; p < 0.001) [80].

Two studies in Uganda of conflict-affected individuals 
reported higher HIV prevalence among women than men 
(14.6% vs. 8.5%, p < 0.001 and 17.2% vs. 10.6%, p < 0.001, 
respectively) [68, 79]. The authors reported that individu-
als who lived in a female-headed household had increased 
odds of HIV infection, although no association was found 
between staying in a child-headed household and HIV-pos-
itive serostatus [68, 79]. In two qualitative studies involv-
ing persons affected by flood in Namibia [92] and IDP in 
Colombia [91], participants expressed that family separa-
tion and disruption of social networks could increase the 
risk of HIV acquisition due to loss of social support. Lastly, 
regarding religious beliefs, higher percentage of Muslim 
population was a predictor of a lower HIV prevalence in 
drought-affected populations in 69 countries that may be 
attributable to the emphasis of conservative sexual norms, 
such as promoting abstinence before marriage [93]. On the 
other hand, female refugees who were interviewed in a South 
African qualitative study believed that their religious beliefs 
prohibited condom use and thus, may increase the women’s 
risk of acquiring HIV [58].

Health and Mental Health Factors

Eleven health and mental health factors impacting HIV 
prevalence, incidence, and serostatus were reported in 29 
studies. The factors identified were current or past STI (non-
HIV) diagnosis [49, 53, 56, 61–63, 65, 66, 68, 69, 71, 76, 
77, 79, 80, 88, 91, 95], substance use (including illicit drug 
use, injecting drug use, needle sharing) [56, 59, 64, 66, 73, 
76, 80, 83, 88, 89, 95], alcohol use [54, 56, 76, 88, 89, 92, 
95], mental health conditions (e.g., PTSD, depression, sui-
cide ideation) [49, 54, 59, 63, 67, 68, 79], blood transfusion 
or donor [53, 66, 71, 72, 80, 86, 88], other diseases (e.g., 
malaria, hepatitis A, tuberculosis) [71, 72, 92, 95], lifetime 
pregnancies [55, 56, 80], history of tattoos [66, 80, 88], den-
tal procedure [66, 73], history of abortion [66], and surgery 

and hospitalizations [66]. Several studies conducted in 
humanitarian settings reported evidence of linkage between 
diagnosis of other STI (e.g., syphilis, herpes simplex virus 
(HSV)-2, genital ulcers) and HIV infection, as indicated 
by serological testing and/or self-report [49, 53, 61–63, 
65, 68, 69, 76, 77, 79, 88, 91]. In a mixed methods study 
of conflict-affected persons in Ethiopia, FSW with HSV-2 
infection were more likely to have an HIV diagnosis com-
pared to those without (48% vs 27%, Risk Ratio (RR) 1.8 
[CI 1.2 to 2.8]; p < 0.005) [61]. Other studies also reported a 
link between a previous STI diagnosis and the likelihood of 
having HIV-positive diagnosis among conflict-affected indi-
viduals [49, 53, 65, 76, 77]. The effect of alcohol and sub-
stance use on HIV acquisition in humanitarian settings was 
also examined in several studies. In a modeling study of 177 
WHO member states, alcohol consumption, illicit drug use, 
and injection drug use moderated the relationship between 
conflict and HIV prevalence, suggesting HIV-related risk 
behaviors in conflict situations and in the presence of high 
substance use would increase the population’s risk of HIV 
infection [89]. Furthermore, in a Ugandan study of conflict-
affected FSW, women newly diagnosed with HIV were more 
likely to report heavy drug or alcohol use (AOR 5.73 [CI 
2.22 to 14.78]; p < 0.05) [56]. Studies have also reported 
mental health conditions including probable depression, 
PTSD, and suicide ideation to be significantly associ-
ated with HIV infection among different conflict-affected 
groups including military personnel in South Sudan [54] 
and Rwanda [59], men and women in Uganda [63, 67, 68, 
79], and women in Rwanda [49]. In a study of male military 
personnel in conflict-affected Rwanda, HIV prevalence was 
higher among those who screened positive for either PTSD 
(3.9% vs. 2.7%) or depression (3.6% vs. 2.4%); however, the 
difference was not statistically significant [59]. In a Ugan-
dan study of conflict-affected men and women, women who 
tested positive for HIV had 90% increased odds of probable 
depression (AOR 1.90 [CI 1.29 to 2.80]; p = 0.001), although 
no such association was found among male participants [67].

Sexual Practice Factors

Twenty-nine studies documented the impact of 16 sexual 
practice-related factors on HIV acquisition in humanitarian 
settings, namely condom use [49, 53, 54, 56, 57, 60, 62, 63, 
68, 69, 76, 77, 79, 94], number of sex partners [49, 53, 54, 
58, 60, 63–66, 68, 69, 79, 80, 86], exchanging sex for money 
or nonmonetary items [49, 53, 58, 60, 70–72, 76, 77, 79, 80, 
91, 92, 94], buying or purchasing sex [61, 68, 69, 72, 80, 
86], age of sexual debut [63, 65, 76, 77, 79, 81], coerced sex-
ual debut [63, 67, 75, 76, 79], first sexual partner ≥ 10 years 
older [63, 75, 76, 79], circumcision status [53, 68, 79], per-
ceived ability to protect oneself from HIV/STI [76, 77, 79], 
knowing sexual partner’s HIV status [76, 77, 79], MSM [64, 
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95], practice of dry sex (i.e., sexual intercourse when the 
vagina is dry upon penetration) [76, 77], having sex while 
intoxicated or high on drugs [60], intergenerational sex (i.e., 
sexual relationships with a partner ≥ 10 years older) [94], 
female contraceptive use [93], and partner infidelity [58].

Condom use measurements were reported in various 
dimensions across studies; for example, by considering a 
specific timeframe (e.g., last sex, past 6 months, ever), type 
of sexual partner (e.g., regular or non-regular partner, last 3 
partners, sexual debut), and consistency (e.g., inconsistent 
condom use coded as a dichotomous yes or no response). 
Some studies, such as two Ugandan studies assessing the 
correlates of HIV infection among conflict-affected young 
people, employed multiple condom use measures including 
ever use of condom (yes or no), condom use during last sex 
(yes or no), and condom use consistency (always vs. some-
times or never) [76, 77]. None of the condom use measures 
were significantly associated with HIV infection in bivariate 
analysis; except among young men who were HIV-nega-
tive and more likely to report using a condom during last 
sex compared to men who tested HIV-positive (37.8% vs. 
16.7%, p = 0.05) [77]. The association was not statistically 
significant in a multivariable model [77]. Among Rwandan 
conflict-affected women, those indicating not using con-
dom at least half the time (~ 50%) in the last 6 months were 
more likely to report an HIV diagnosis than women report-
ing more frequent condom use (66.1% vs 33.9%, p < 0.001) 
[49]. The authors also found that HIV-positive serostatus 
was an independent factor of condom use at least half the 
time in the last 6 months among sexually active women 
in the study (p < 0.001) [49]. A study among refugees in 
Cameroon found that individuals who reported multiple 
sex partners had higher odds of HIV infection than their 
peers who did not (OR 4.3 [CI 1.5 to 11.8]; p = 0.01) [66]. 
A study among 2008 conflict-affected persons in Uganda 
examined several correlates of HIV infection [79]. Among 
conflict-affected women, sexual practice-related factors 
associated with HIV infection included age younger than 
18 at sexual debut (AOR 2.00 [CI 0.91 to 4.38); p = 0.08), 
first sexual partner ≥ 10 years older (AOR: 1.69 [CI 1.07 to 
2.67]; p = 0.03), reporting 2 (AOR: 2.54 [CI 1.23 to 5.23]; 
p = 0.02) or 3 + (AOR: 4.65 [CI 2.65 to 8.18]; p < 0.001) sex-
ual partners in the past year, inconsistent condom use with 
last 3 partners in the past 12 months (AOR: 0.40 [CI 0.29 
to 0.57]; p < 0.001), and exchanging sex for money or other 
items in the past year (AOR: 5.51 [1.76 to 17.31]; p = 0.01) 
[79]. Among conflict-affected men, not using a condom at 
sexual debut was significantly associated with HIV infection 
as a sexual practice factor (AOR: 1.92 [CI 1.30 to 2.83]; 
p = 0.006) [79]. Use of female contraceptives, such as oral 
contraceptives, was found to be significantly protective 
against HIV acquisition in a modeling study of 65 countries 
experiencing drought [93]. In a qualitative study of female 

refugees in South Africa, participants noted factors that 
could increase their susceptibility for HIV infection includ-
ing partner infidelity and low perceived ability to protect 
oneself from HIV/STI [58]. In Lesotho, reporting intergen-
erational sex with a partner ≥ 10 years older was found to be 
significantly associated with HIV infection among drought-
affected persons aged 15–24 years (AOR 1.54 [CI 0.97 to 
2.44]; p < 0.001) and 25–29 years (AOR 1.37 [CI 1.10 to 
1.71]; p = 0.007), respectively [94]. In a study involving 
conflict-affected MSM in Lebanon, reporting multiple sex 
partners (p = 0.02), condomless sex (p = 0.008), exchang-
ing sex for money or other items (p = 0.01), and having sex 
while intoxicated or high (p = 0.02) in the past year were 
identified as factors associated with HIV infection [60]. 
Notably, a study among conflict-affected female adults in 
Uganda did not find exchanging sex for money or other items 
to be associated with HIV positive serostatus [70]. In two 
Ugandan studies involving the same sample of 384 conflict-
affected youths aged 15–29, the practice of dry sex was a 
factor independently associated with HIV infection (AOR 
2.31 [CI 1.04 to 5.13]; p < 0.05) [76] and specifically among 
young women (AOR 7.62 [CI 1.56 to 16.95]; p < 0.05) [77]. 
Further, both studies found that HIV-positive participants 
were significantly less likely than those who were HIV-
negative to know their partner’s HIV status (AOR 0.50 [CI 
0.22 to 1.12]; p < 0.05) [76] and when analyzed by gender, 
i.e., young men (AOR 0.40 [CI 0.08 to 1.41]; p < 0.05) and 
young women (AOR 0.57 [CI 0.19 to 1.77]; p < 0.05) [77].

Exposure to Humanitarian Crisis‑Related Traumatic 
Events

Nineteen studies reported 6 factors concerning humanitar-
ian crisis-related traumatic events that affect HIV acquisi-
tion such as experience of rape, sexual violence, or other 
sexual trauma during conflict or displacement [49, 52, 53, 
65, 67, 68, 76, 77, 79, 82, 85, 87, 91, 92], experience of 
abduction or kidnapping [57, 63, 68, 75–77, 79], experience 
of traumatic events [63, 67, 68, 79], night commuting (i.e., 
traveling at night to sleep elsewhere than family home for 
security and privacy reasons) [76, 77], experience of torture 
[88], and military recruitment [78]. Several modeling studies 
examined the impact of widespread rape or sexual violence 
in conflict-affected SSA countries on HIV prevalence and/
or incidence [52, 82, 85]; such as a modeling study of six 
countries with a recent period of armed conflict that esti-
mates increased HIV incidence by 10% after accounting for 
a high prevalence of rape, the effect of genital injury on HIV 
transmission, the perpetrator’s HIV serostatus, and underly-
ing HIV incidence [85]. Findings from these studies suggest 
that while widespread rape did not seem to have significant 
impact on HIV prevalence [52, 82, 85], it might contribute 
to increased HIV incidence at a community level when the 
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underlying HIV incidence was low and where systematic or 
mass rape had occurred during conflict [82, 85]. Addition-
ally, reporting experience of rape or sexual violence was 
significantly associated with HIV infection among the IDP 
in the DRC [65], young people living in post-conflict transi-
tion camps in Uganda [76, 77], and conflict-affected persons 
in Uganda [79]. Experience of rape was also described in 
qualitative studies involving persons affected by flood in 
Namibia [92], displaced gay, bisexual, and transgender per-
sons in Colombia [91], and conflict-affected women in the 
DRC [87], citing an increased risk of acquiring HIV dur-
ing flooding and armed conflict when unstable situations 
occurred resulting in rape and violence.

According to a study on HIV incidence and correlates in 
Uganda where the overall HIV incidence rate was 10.1 (95% 
CI 7.2, 13.8) per 1000 person years, individuals who had 
experienced abduction during conflict had a significantly 
higher odds of HIV infection, with a 3.2 times greater likeli-
hood compared to those who did not experience abduction 
(Hazard Ratio (HR) 3.23 [CI 1.64 to 6.34]; p < 0.001) [63]. 
In another Ugandan study among 384 conflict-affected per-
sons, a significantly larger proportion of former abductees 
compared to non-abductees reported sexual practices that 
could increase their risk of HIV infection such as experi-
encing non-consensual sexual debut (30.5% vs. 11.2%, 
p < 0.001), having a first sexual relationship with a part-
ner ≥ 10 years older (26.3% vs.12.6%, p < 0.001), having a 
greater median number of sex partners in the previous six 
months (2 vs. 1, p = 0.02), and ever use of condom (63.6% 
vs. 50.5%, p = 0.02) [75]. In several studies, conflict-affected 
individuals in Uganda who had undergone ≥ 12 traumatic 
events related to war were more than twice as likely to have 
HIV diagnosis as those who did not report traumatic events 
[63, 68, 79].

Implications for Future Programs

In order to effectively address HIV acquisition in humani-
tarian settings, evidence from ten studies highlighted the 
importance of systematic screenings, prevention, and treat-
ment for HIV and other infectious diseases among people 
affected by complex emergencies or experiencing mobility, 
and recognizing the differences between the groups (e.g., 
refugees, asylum seekers, IDP, and migrants) and their spe-
cific health needs and experiences [50, 53, 62, 64, 66, 74, 
80, 84, 88, 95]. An HIV screening intervention study in a 
refugee settlement in Uganda found that Ugandan nation-
als were more likely to be HIV-positive than refugees [74]. 
Similar findings were observed in an epidemiologic study 
of HIV and hepatitis B and C infections among refugees in 
Cameroon [66] and an HIV prevalence study of Lebanese 
and Syrian-born MSM in Lebanon [60]. Studies conducted 

in countries that have resettlement programs for refugees 
such as Germany, Canada, the US, and the UK highlight 
that prevalence of HIV varies among refugees based on 
individual-level risk factors and prevalence in the country of 
origin [50, 84, 88, 95]. Authors of these studies emphasized 
the importance of tailoring HIV screening and prevention 
programs for different groups and needs, and training pro-
viders to create culturally relevant healthcare approaches, 
particularly when addressing behaviors considered as illegal 
or stigmatized in the country of origin such as illicit drug 
use, sex work, or same-sex sexual relationships [88, 95].

Six studies in the present review examined the impact 
of widespread rape and sexual violence in conflict settings 
on HIV prevalence and incidence [20, 49, 52, 82, 85, 87]. 
Evidence from a modeling study involving seven countries 
in SSA showed that widespread sexual violence might not 
have a direct population-level impact on HIV prevalence 
in conflict-affected settings [52]. Nevertheless, the authors 
underlined that consequences of sexual violence such as 
physical and psychological trauma could not be under-
stated. Improved surveillance for sexual violence and iden-
tifying its drivers in conflict settings were recommended 
to understand the impact on HIV and STI epidemiology at 
the population- and individual-levels [52, 85]. Researchers 
in Rwanda endorsed interventions that address the specific 
needs of women with a history of sexual violence in conflict 
settings, including implications for long-term reproductive 
health and susceptibility to high-risk sexual behaviors [49]. 
Others suggested integrating HIV prevention services and 
psychosocial support interventions that provide access to 
emergency contraception and HIV post-exposure prophy-
laxis to prevent unwanted pregnancies and HIV transmission 
[82, 87], support the needs of young people (aged 15–29) 
who survived sexual violence and abduction [75–77], and 
promote women’s empowerment [49, 85].

Findings from five studies indicated associations between 
reporting depression and PTSD symptoms with HIV diagno-
sis [49, 59, 67, 68, 79], highlighting the need for evidence-
based strategies to enhance mental health screening and 
treatment for people affected by conflicts. HIV prevention 
and treatment interventions also need to address war trauma 
experiences among this population and provide a gender-
sensitive programming and trauma-informed care to foster 
resilience and facilitate healing at the individual, family, and 
community levels [67, 68, 79]. Strategies to screen and treat 
alcohol and other substance use are also needed to reduce 
HIV acquisition risk, in particular among military commu-
nities [54, 59] and people who inject drugs [83] in conflict 
settings.

Informed by findings from a qualitative study involving 
PWH, service providers, and other stakeholders, an HIV and 
flooding framework was developed to demonstrate health-
related vulnerabilities in the context of flooding in Namibia 
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[92]. The framework represents the interlinkages between 
the livelihood loss caused by flooding (e.g., destruction of 
agriculture, lack of shelter), the emergence of flood-related 
diseases (e.g., malaria, cholera, malnutrition), the limited 
accessibility of health services including HIV prevention 
and treatment (e.g., condoms, ART), and the increased risk 
of HIV acquisition due to contributing factors (e.g., vio-
lence, alcohol use, stigma, displacement). The researchers 
endorsed adapting and applying the framework in other 
disaster conditions to assess capacity and vulnerability in 
emergency response plans and potentially reduce HIV risk 
acquisition and disease progression [92].

Implications for Future Research

Recommendations for future research were proposed in 
several studies [20, 51, 52, 54–57, 59, 60, 65, 70, 71, 76, 
78, 82, 84, 87, 93–96]. Regarding methodology, studies 
using structural equation modeling could refine the existing 
theoretical models of HIV acquisition in humanitarian set-
tings and identify the role of multiple risk factors for HIV 
morbidity and mortality [89]. Modeling studies could also 
be useful to facilitate rigorous hypothesis testing to exam-
ine the relationship between humanitarian crises and HIV 
cross-nationally, adjusting for economic, social, political and 
cultural factors [20, 93]. The use of qualitative and mixed 
methods studies was recommended to provide insights into 
the lived experiences and perceptions related to HIV acqui-
sition in humanitarian settings [57, 76, 87, 93]. A modeling 
study investigating the impact of drought in multiple SSA 
countries recommended employing qualitative research to 
further understand the relationship between drought and 
HIV vulnerability among women by considering multiplicity 
of experiences according to poverty, race, religion, and dis-
ability [93]. Longitudinal and mixed methods studies could 
also be useful to understand the potential causal pathways 
between criminal justice system involvement with HIV risks, 
and to inform the development of HIV and sexual repro-
ductive health interventions that promote health and human 
rights [57]. Additionally, studies recommended standardiza-
tion of definitions (e.g., transactional sex work), measure-
ments of risk behaviors, and surveillance methodologies to 
ensure precision and reproducibility [52, 70].

Nine studies suggested further research on the impact of 
complex emergencies on HIV prevalence [54, 55, 65, 71, 76, 
78, 82, 84, 96], specifically by identifying individual- and 
community-level factors associated with HIV acquisition 
[54, 76, 82, 84, 96], engaging displaced populations and 
host communities [55, 71], and determining national-level 
HIV prevalence [71, 78] both during and after the conflict 
period [65]. Lastly, two studies recommended exploring 
the effects of complex emergencies on HIV care cascade 

including linkage to care, ART adherence, resistance, and 
toxicity [56, 95].

Discussion

This scoping review provides a comprehensive summary of 
a range of factors associated with HIV acquisition in the 
context of humanitarian crises caused by natural disasters 
and complex emergencies resulting from conflict. We iden-
tified a total of 49 relevant studies, primarily conducted in 
SSA, with a notable concentration in Uganda. The amount 
of published evidence on HIV acquisition in humanitarian 
settings based on geographical locations gave the general 
impression that such data were abundant in the African 
region, and less so in Asia and Europe where humanitarian 
crises also occurred. The fact that the HIV epidemic has had 
the greatest impact on SSA [98] and the majority of indi-
viduals experiencing displacement reside in SSA [1] might 
explain the high number of studies conducted in this region. 
It is important to note that the UNHCR acknowledged the 
rising number of refugees in European countries due to the 
ongoing Russia-Ukraine war that has created the fastest and 
one of the largest displacement crises, from 7 million dis-
placed people at the end of 2021 to 12.4 million at the end of 
2022 [1]. In the current review that is inclusive of literature 
published between January 1990 and March 2022, the lack 
of published research on HIV acquisition in the context of 
Russia-Ukraine war can be attributable to the complexity in 
conducting research amid an ongoing humanitarian crisis 
where the conditions are often unstable and can present risks 
to both researchers and research participants [99].

Across the 49 studies included, the majority employed a 
quantitative approach and a cross-sectional design. Around 
half of the studies were designed to investigate the preva-
lence or incidence of HIV and risk behavior correlates of 
HIV infection in humanitarian crises. Regarding the types 
of humanitarian crises, complex emergencies were the most 
reported setting in over 80% of the studies, followed by natu-
ral disasters, and crises that were considered both complex 
emergencies and natural disasters. The review identified five 
salient non-modifiable factors associated with HIV acquisi-
tion in humanitarian settings across 36 studies, including 
age, gender, location, place of birth or origin, and ethnicity. 
Both older and younger age groups were associated with an 
increased risk of HIV infection in humanitarian settings. 
As for gender, the prevalence of HIV appeared to be higher 
among females than males. Residing in some locations, such 
as rural areas affected by crises, was associated with HIV-
positive serostatus. Regarding place of birth or origin, there 
was some evidence of a higher HIV prevalence among refu-
gees and asylum seekers with SSA origins. Lastly, the four 
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studies investigating the role of ethnicity in HIV acquisition 
reported varying results.

The present review also identified 60 factors linked with 
HIV acquisition that could potentially be modified through 
policy or intervention. These factors were examined in 47 
out of 49 studies and categorized into five domains, includ-
ing policy and structural, sociocultural, health and mental 
health, sexual practice, and exposure to humanitarian crisis-
related traumatic events. The policy and structural factor 
most often examined in the included studies was education 
level, with evidence of being in school or completing school 
was associated with lower odds of HIV infection among per-
sons affected by humanitarian crises. The sociocultural fac-
tor most often associated with HIV acquisition was marital 
status, suggesting that individuals who were married had 
a lower risk of HIV infection compared to those who were 
divorced, separated, or widowed. The health factor most 
associated with HIV infection was current or past STI diag-
nosis, while substance use was identified as a mental health 
factor predicting a higher risk of HIV infection. Sexual 
practice factors most often associated with HIV infection 
were inconsistent condom use, exchanging sex for money 
or nonmonetary items, and reporting a higher number of 
sex partners, respectively. Lastly, experience of rape or 
sexual violence during conflict or displacement was most 
frequently identified as correlate of HIV infection in the 
included studies.

Our analysis of the studies highlights various multi-
level factors that contribute to the risk of acquiring HIV in 
humanitarian settings. Understanding the interlinkages of 
these factors can help researchers, service providers, and 
others to identify the needs of the population affected by 
humanitarian crises related to HIV prevention; develop pri-
ority research questions and methodological approaches that 
are ethical, appropriate, and adaptable for humanitarian cri-
ses; and adapt evidence-based HIV prevention interventions 
developed in non-crisis settings to implement in humanitar-
ian settings [25]. Building on the findings of the present 
review and informed by relevant HIV literature [22, 30], 
we applied the social-ecological model to map the identi-
fied multidimensional factors associated with HIV acquisi-
tion in the context of humanitarian setting at the levels of 
individual, social and sexual networks, community, public 
policy, and the context of humanitarian crises (Fig. 3). Each 
dimension in the model presents a range of modifiable and 
non-modifiable factors that were most often investigated in 
the published studies to date. We also highlighted recom-
mendations for programming and opportunities for research. 
The framework can guide data collection to further under-
standing of different factors contributing to HIV acquisi-
tion in humanitarian crises and the development of tailored 
interventions to reduce HIV prevalence and incidence in 
these settings by considering different contexts, for example, 

social and cultural norms that may influence sexual practices 
and acceptability of HIV prevention strategies.

From a methodological perspective, the reviewed studies 
had several common limitations. We found that the sampling 
approaches in some studies were not clearly described, rais-
ing the possibility of selection bias. The reliance on self-
reported data to document HIV risk factors might expose 
these studies to social desirability bias, with potential effects 
such as underreporting of sensitive behaviors (e.g., sexual 
practices) and experiences (e.g., sexual violence). With only 
two studies employing prospective cohort designs [63, 69], 
the predominance of cross-sectional designs in the included 
studies limits inferences about causality between risk factors 
and HIV infection. Our review also showed a noticeable lack 
of intervention studies, with only one study reporting an HIV 
screening program in a refugee settlement in Uganda [74]. 
Our findings highlight the need for researchers, practition-
ers, policymakers, and other stakeholders to identify and use 
standardized measures and screening tools of underlying fac-
tors that affect HIV vulnerability in humanitarian settings. 
Routine HIV surveillance efforts are critical for document-
ing the impact of humanitarian crises on the HIV epidemic 
and informing resource allocation, as well as prospective 
studies with a community-based participatory approach to 
develop meaningful HIV prevention and care interventions 
that are ethical, trauma-informed, and culturally relevant. 
Establishing HIV prevention and care plans for individu-
als who are most at risk for HIV and those diagnosed with 
HIV should consider the lived experiences of people affected 
by humanitarian crises and their perceived needs. Future 
efforts that examine the directionality of social determinants 
of health affecting HIV acquisition in this population are 
warranted. The lack of studies from South America and 
Asia, regions with a high HIV burden that have experienced 
humanitarian crises, highlights the need for more research to 
generate evidence on the impact of crises on HIV acquisition 
in these settings.

The present scoping review has several important 
strengths. First, our review provides a thorough synopsis 
of the global evidence on modifiable and non-modifiable 
factors associated with HIV acquisition among people 
affected by humanitarian crises caused by natural disasters 
and human-made complex emergencies. Second, we con-
sidered all research using any type of study designs and 
methodologies that were published in both peer-reviewed 
journals and grey literature. Third, our multidisciplinary 
review team members are trained as infectious disease epide-
miologists or public health professionals or research librar-
ians. Record screening, full-text review, and data extraction 
approaches were piloted for reliability and conducted by 
multiple reviewers who had independently completed each 
step and resolved disagreements through consensus. Fourth, 
we used a systematic, iterative, and reproducible approach to 
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map the extent of the literature, determine knowledge gaps, 
and suggest implications for future practice and research. 
This review also has some limitations. First, non-English 
language articles were excluded due to time and human 
resource constraints. Second, while we reported on the indi-
vidual study designs, we did not assess the quality of the 
included publications. Third, we did not characterize sources 
of funding or the role of funders in the included studies.

Conclusion

In conclusion, this scoping review systematically sum-
marizes the current evidence and understanding of fac-
tors related to HIV acquisition in humanitarian settings, 

emphasizing the multidimensional risks and vulner-
abilities faced by the affected populations. Existing lit-
erature demonstrates that non-modifiable and modifiable 
factors were found to be associated in varying degrees 
with HIV acquisition in humanitarian settings. Moving 
forward, investigations are warranted to further examine 
the directionality of the modifiable and non-modifiable 
factors affecting HIV acquisition and consider the mul-
tilevel barriers and facilitators to the uptake of HIV pre-
vention strategies in the context of humanitarian crises. 
Intervention research aimed at promoting HIV prevention 
strategies should consider individual, social, community, 
and structural levels of risk factors and contexts and tailor 
to the needs of the affected populations in these settings.

Fig. 3   Social-ecological model of the identified multidimensional 
factors associated with HIV acquisition at the levels of individual, 
social and sexual networks, community, public policy, and the context 
of humanitarian crises. This figure illustrates a range of modifiable 
and non-modifiable factors that were most often investigated in the 
published studies to date, with the adapted social-ecological model at 

the center. The outside boxes at the top (orange) present recommen-
dations for future programming in line with the levels of the social-
ecological model. The outside boxes at the bottom (blue) present 
opportunities for research including methodological approaches and 
topic areas (Color figure online)
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