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ABSTRACT
Prior studies, mostly from the social science domain, have observed
that mental stress and struggles are high for refugees. Informa-
tion science researchers have found that social media data can be
insightful for probing psychological stress. However, none of the
previous studies, to the best of our knowledge, investigated social
media data to identify the voices of migrants and refugees and
analyzed their concerns. We have collected 0.15 million tweets, but
only 2% of these tweets are the voices of migrants and refugees. In
addition to non-refugee and non-migrant voices, we have classified
their voices into three themes as follows: their generic views, ini-
tial struggles, and subsequent settlement in the host country. We
have employed deep learning and transformer-based models for
identifying these themes. Our best-performing transformer-based
model has reported an accuracy of 75.89%. We have also identified
some exciting avenues for future research.
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1 INTRODUCTION
The presence of refugees and migrants can have various socio-
economic consequences in host countries. A vast amount of exist-
ing literature from the social science domain [4, 9, 12, 25] explored
health concerns of refugees [1, 5], their integration process [2],
refugee-related policies and law [25], and the societal change due
to refugees in the host country. In recent times, the information
science domain is also probing social media platforms, such as Twit-
ter, to understand the concerns related to migrants and refugees
[3, 14, 18, 21, 35]. These studies employed sentiment analysis [23],
explored the usage of hashtags [30, 31], or investigated the emer-
gence of communication networks [28]. A few studies also probed
Twitter data to analyze migration movement from one country to
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another [35]. In brief, these studies mostly explored public opinions
about refugees and migrants.

To the best of the knowledge, none of the prior Twitter-based
studies has exclusively examined the voices and concerns of
refugees and migrants. Extant literature from the social science
stream has observed that refugees are constantly struggling due to
anxiety [15], discrimination [22], hatred [16], and other stressful
events before settling down in the host country. On the methodol-
ogy front, these works have considered focused group discussion
[22, 33], questionnaire-based survey [27, 29], and individual in-
terviews [15]. These approaches generally employ structured or
semi-structured questionnaires to investigate the concerns of mi-
grants and refugees. On the contrary, the Twitter platform allows
a user to express her opinions without any probing. Hence, Twit-
ter deliberations might offer an exhaustive view of the struggles
they face. Thus, this study attempts to contribute to the Artificial
Intelligence (AI) for social good stream of the literature.

2 STRUGGLE TO SETTLE DOWN: A REVIEW
The online behavior of social media users can be an indicator of
their mental well-being. For instance, [6] explored the online be-
havior of Facebook users after job loss. This study reveals that
talking with close friends helps them to control their stress level
and provide social supports; however, distant friends rarely pro-
vide these supports [6]. Covid19 crisis is one of the most stressful
global events in the history of mankind. [34] explored the search
pattern, on Microsoft’s Bing platform, during the pandemic to in-
vestigate the shift in human needs across societal, economic, and
psychosocial dimensions. Basic human needs went up drastically
during this crisis, whereas higher-level aspirational needs experi-
enced a downfall [34]. Additionally, temporal variations in human
needs indicate instances of psychological and economic resilience
[13, 34]. Similarly, childbirth can lead to postpartum depression in
new mothers. [10] has probed the changes in emotion and behavior
during the postpartum period and argued that postpartum depres-
sions of new mothers could be predicted by analyzing their ‘social
engagement, emotion, ego-network, and linguistic styles’ on the
Twitter platform around childbirth.

A similar study in the Canadian context [5] has found that the
propensity of having postpartum depression of refugee and asylum-
seeking women is five times more than Canadian-born women. Not
only postpartum depression, but also migrants experience loneli-
ness due to separation from their own family members, face ethnic
conflicts in the new country, face difficulties in getting an appro-
priate accommodation, struggle to learn a new language, and also
face communication-related difficulties in the host country [22, 32].
These struggles to settle down create psychological stresses that
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potentially lead to mental disorders [22]. Consequently, prior stud-
ies have found evidence of mental stress among refugees in the
context of Australia, Canada, Denmark, Germany, Iraq, Nether-
lands, Switzerland, Syria, and in the Middle Eastern countries
[5, 22, 26, 27, 29, 32, 33]. A meta-analysis of anxiety, depression,
and post-traumatic stress disorder (PTSD) in refugees reveals that a
significant portion of refugees has self-reported anxiety, depression,
and PTSD [15]. [32] argues that exposure to traumatic experiences
leads to substantial psychological impairment, and this study has
also observed a strong correlation between the lack of social in-
tegration and mental health problem. Hence,[32] suggests foster-
ing the social integration process for these traumatized refugees.
Alarmingly, the prevalence of mental disorders of refugees from
politically disturbed countries is substantially higher in comparison
to non-refugee populations, and this pattern is similar for both
child/adolescent refugees as well as adult refugees [15, 27]. For
instance,[26] found a strong relationship between mental health,
especially in young refugees, and traumatic events, such as arrest
and imprisonment of family members, loss and separation from
the family, street shooting, war, and bombing in the Middle East.
The struggles of migrants and refugees to settle down are broadly
similar irrespective of their origin and host countries.

Thankfully, the traumatic experiences of refugees and subse-
quent mental stress are not the end of the story. The resilience of
migrants and refugees helps them to overcome these adverse situa-
tions (i.e., struggles) and keep them optimistic in achieving their
target (i.e., settling down in the host countries). For example, [20]
has observed that refugees from Arabs have displayed ‘resilience in
successfully adapting to life in the USA’. Resilience can be defined
as ‘the personal qualities that enables one to thrive in the face of
adversity’ [13]. The resilience to come out of the adverse situation
can be captured through qualities such as adaptability to a changed
context, confidence to face a new challenge, ability to handle stress,
don’t give up attitude, ability to handle unpleasant feelings, and
tenacity to attain the desired goal [8, 13]. In brief, resilience en-
hances the propensity of successful adaptation and settling down
in the host country after the initial phase of not-so-pleasant hostile
experiences and adverse situations [26].

To sum up, our literature review reveals that social media data
can be insightful for probing mental well-being (from the infor-
mation science domain) and the level of mental stress is high for
migrants and refugees (from the social science domain). However,
none of the prior studies, to the best of our knowledge, probed the
first-person tweets from migrants and refugees to understand their
voices. We attempt to address this research gap in this paper.

3 DATA AND THEMES
Twitter data was widely used in the migration contexts [18, 21, 30,
35]. Hence, we also collect migrant and refugee-related tweets from
May 2020 to March 2021 using the Twitter search API. For the initial
crawling purpose, we have considered the following keywords:
‘asylums’, ‘migrants’, ‘refugee’, ‘immigrants’, etc. Our final corpus
comprises 0.15 million tweets after discarding duplicate tweet-ids
and tweets with similar text content from the initial corpus. A
careful introspection reveals that a significant portion of our corpus
comprises tweets by non-refugee or non-migrant users, but we

need to probe the refugee perspectives – their struggles, concerns,
experiences, and resilience. We note that only a minuscule portion
of our corpus captures these issues.

Tweets frommigrants and refugees occasionallymention phrases
such as “I’m a/an refugee/migrant/immigrant”, “as a refugee/migrant
I”, and “being a refugee/migrant” (e.g., tweets #1 to 6). Some of
the tweets from second-generation refugees and migrants also
use phrases such as “father/mother was a refugee/migrant” or “my
parents were refugees/migrants” (e.g., tweet # 4). Using the above
phrases as search themes, we find that less than 3000 tweets are
first-person tweets from migrants and refugees, i.e., a mere 2% of
our corpus. This scant presence of first-person tweets elucidates
the challenges and need to analyze the faint voices of migrants and
refugees on Twitter platform. Table 1 reports a few representative
tweets. Our tweets can be broadly divided into two classes: migrant
and refugee voices and ‘public views’ (i.e., tweets by non-refugee or
non-migrant users). We find public opinions are either supportive
to refugees (e.g., tweet # 8) or abusive to them (e.g., tweet # 7).

Next, we have divided refugee voices into three classes: ‘strug-
gles’ (i.e., tweets sharing their sufferings and mental stresses due
to traumatic experiences), ‘settlement’ (i.e., successful adaptation
in the host country or recovery through resilience), and ‘generic
views’ (i.e., tweets about larger political or social issues, mostly
related to refugee and migrant issues, but not about their personal
experiences). Refugees use the Twitter platform to share their initial
struggles and mental stress (e.g., tweet #1), such as traumatic deten-
tion experiences (e.g., tweet # 2) after arriving at the host country.
These tweets capture the fear, anxiety, and challenges associated
with accessing primary education and essential health facilities.
Our next theme tells how their resilience helps some of them to
overcome adverse situations to settle down in the host country
(e.g., tweets # 3 & 4). Interestingly, a few tweets are generic, and
these tweets are deliberating issues that are not specific to their
personal journey (e.g., tweets # 5 & 6). We have analyzed the lin-
guistic content of tweets and manually annotated 623 tweets into
the above four categories for the final analysis. Some of the tweets
are having multiple themes within it, but we considered the most
salient theme/view for classifying these tweets.

4 METHODOLOGY AND ANALYSIS
Deep learning models, such as Bidirectional Long Short-Term Mem-
ory (Bi-LSTM) and Convolutional neural network (CNN), outper-
form traditional NLP models [7, 17]. Bi-LSTM models can effi-
ciently capture long-term dependencies of very lengthy sequences;
whereas the CNN models can capture the spatial information of
words in low-dimensional vectors, and convolutional filters are
applied to the word embedding matrix [19]. We have considered
Bi-LSTM and CNN models with pre-trained embedding fasttext
(i.e., wiki-news300d-1M of 16B tokens) for training. We have also
considered transformer-based models, which evaluate the context
of a given word from both left and right directions. Bidirectional En-
coder Representations from Transformers (BERT) [11] and Robustly
Optimized BERT Pretraining Approach (RoBERTa) [24] have con-
sidered broad-based large corpus for pre-training purpose, and an
essential feature of these models is their multi-head self-attention
to extract the semantic properties of input tokens for contextual
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Table 1: Sample Tweets from our corpus

Sl.# Representative Tweets Themes

1. Yes, it is so sad. I am a refugee with family about 7 years with horrible conditions. We are fighting days,
nights. High level of depression, stress, uncertain future and mental; psychological problems cased (sic)
him end his life. #UNHCR please do something.

2. 1178 days in a NZ jail. No crime, no charge, just for being a refugee.

Struggles of
Migrants &
Refugees

(168 tweets)

3. I am an immigrant every year I pay my taxes, and nobody gives me anything.
4. A century ago, my great-grandparents migrated for better economic opportunities. A few years later

their daughter -my grandmother- left their new home country for love and family. I’m a proud
descendant of migrants and today, I am a migrant myself.

Settlement in the
host country
(156 tweets)

5. I’m an immigrant rights activist, so you’re wrong on every count. Every time you open your mouth,
you’re wrong. Did you get your right-wing feelings hurt? Poor thing. #JoeBidenInauguration

6. I am a refugee from Fox News who tuned in last month and now watch Newsmax. My bro and neighbor
recommended we try and now we love your channel!

Generic Views of
Migrants &
Refugees

(147 tweets)

7. I demand an explanation from ____ why it takes so long to deport foreign criminals and illegal
immigrants

8. Refugees deserve respect as much as the next person they are part of the solution you can be too (sic)
listen to them join them support them on #worldrefugeeday and beyond

Public views
about Migrants &

Refugees
(152 tweets)

Table 2: Accuracies in Identifying Refugee and Migrant Concerns

Batch Size Bi-LSTM CNN Dropout BERT RoBERTa Learning rate
16 61.61 67.86 0.4 75.00 75.00 2e-5
16 60.71 65.18 0.5 70.54 75.89 3e-5
32 56.25 66.07 0.4 68.75 74.11 2e-5
32 54.89 64.29 0.5 71.43 72.32 3e-5

representation. We consider pre-trained implementation from the
HuggingFace library for our BERT and RoBERTa models [36]. We
have considered 16 and 32 batch sizes and ‘adam’ optimizer for all
these models.

Table 2 reports the classification accuracies. We have considered
multiple hyperparameters for robustness. Accuracies of CNN-based
models are higher (in the range of 64% to 67%) than Bi-LSTMmodels
(55% to 60%) for identical hyperparameters. The best F1-Score for
CNN is 67.86%. As expected, BERT and RoBERTa models have
significantly outperformed Bi-LSTM and CNN models. Broadly, the
accuracies of RoBERTa models are higher than BERT models. The
best performing RoBERTa model has reported an F1-Score of 75.89%
(for batch size 16 and learning rate 3e-5). Table 2 strongly indicates
that our transformer-based models are efficient in identifying and
analyzing the concerns of migrants and refugees. Hence, opinion
mining of user-generated social media data can be insightful for
regulators and policymakers.

5 CONCLUSION AND FUTUREWORK
Concerns of refugees were probed by using focused group dis-
cussion, questionnaire-based analysis or individual interviews
[14, 22, 29, 33]. Recent studies have also employed NLP tools on
social media data, such as Twitter, to gauge the public opinions
about refugees and migrants [18, 21, 28]. Our literature review

suggests that none of the prior studies probed the voices and con-
cerns of refugees and migrants on the Twitter platform. Hence,
we have considered first-person tweets sharing the personal expe-
riences of refugees and migrants. We have broadly categorized
their voices into two categories: struggle and settlement. Addition-
ally, we have also identified another class where these migrants or
refugees are not sharing their success stories or personal struggles
but talking about generic issues. Our last category captures public
opinion. Some of these tweets are supportive, whereas some of
them are abusive towards refugees and migrants. We have used
deep learning (Bi-LSTM and CNN) and transformer-based mod-
els (BERT and RoBERTa) for our classification task. We note that
transformer-based models efficiently identify and classify these
voices and concerns, and RoBERTa has outperformed other models.
However, still, there is a room for improvement in modeling to
increase the accuracy and the corpus size can be extended in future
work.

Our study has a few limitations which might offer exciting av-
enues for future research. First, a further fine-grained classification
of these themes might offer a more nuanced view. For example, we
have clubbed a wide range of challenges and constraints as strug-
gles. It is worth noting that some of them are struggling due to their
inability to access essential medical services. In contrast, others
are worried about the future of their kids in the asylum because
they are not getting the primary education. Some don’t have legal
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documents, and some are traumatized due to hostile behaviors or
lack of a proper social integration process. These struggles are not
uniform, and needs are different. So, a fine-grained classification
will help organizations like United Nations Commission on Human
Rights (UNCHR) to take appropriate policy measures. It is worth
noting that we have collected data for a year, and we could gather
around 3000 tweets. Intuitively, it can be argued that refugees in
the asylums might not have the facility or internet connectivity to
tweet about their sufferings. Hence, understanding their voices and
concerns would be a challenging task.

Second, our paper has considered refugees, migrants, and immi-
grants synonymously. It is quite possible that xenophobic social
media users can assume most refugees and migrants are illegally en-
tering their country. However, UNCHR policies have clearly pointed
out that these three categories are not the same. Themental stress of
refugees coming from politically disturbed countries will be much
higher than an immigrant. Our corpus reveals that the struggles of
refugees are associated more with basic human needs like food or
shelter. On the contrary, the struggles of an immigrant are primarily
associated with a lack of proper social integration or discriminating
behaviors from a specific section of the host country. Similarly, we
also note that most support activities by charitable organizations
are for distressed refugees. We also note that a significant portion
of the success stories of settling down in the host country mostly
comes from migrants and immigrants. Hence, future work should
tease out the voices of refugees, migrants, and immigrants. A fine-
grained analysis will enrich the contextual understandings about
migrants and refugees.
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