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Abstract

Background: The global COVID-19 pandemic has had extraordinary adverse effects, negatively impacting people’s physical health, mental health, and well-being. 
Measures such as quarantine, lockdown, and social distancing have exacerbated social isolation, loneliness, and mental health challenges. International students, as 
a particularly vulnerable population, confronted numerous challenges, including a lack of social support and networks. They required considerable adaptability to cope 
with the changes and uncertainties brought about by the pandemic. This study explored the effects of loneliness, and social support on the adaptability of international 
students in Canada during the pandemic. Specifi cally, it aimed to: a) Examine the relationships among loneliness, social support, and adaptability. b) Investigate the 
potential moderating effect of social support on the relationship between feelings of loneliness and adaptability.

Methods:  We recruited 186 international students attending universities in Canada to complete the informed consent and an online survey during the pandemic 
COVID-19. Participants took approximately 40 minutes; a $10 Amazon gift card was offered to the participants as an appreciation. Participants were measured on the 
UCLA Loneliness Scale, Perceived Social Support Scale, Adaptability Scale, and demographic questions. The data analysis was conducted in IBM SPSS 26.

Results: During the pandemic COVID-19, international students in Canada demonstrated that better adaptability was signifi cantly associated with lower levels of 
loneliness and greater social support. Feelings of loneliness were found to negatively impact predicted adaptability; however, the effect was fully moderated by the 
presence of social support. Additionally, the fi ndings highlighted gender differences in how international students adapted to the challenges of the pandemic. 

Discussion and conclusion: Our discussion focuses on practical suggestions that can help international students enhance their adaptability and build stronger social 
support networks, ultimately reducing feelings of loneliness while studying abroad in Canada. 

Our conclusions emphasize the importance of enhancing adaptability among international university students to reduce feelings of loneliness during the pandemic 
COVID-19 in Canada. We also recommend prioritizing social support as a protective factor, which plays a crucial role in mediating the effects of loneliness on adaptability.
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Introduction 

The COVID-19 pandemic, caused by the novel coronavirus 
in 2019, rapidly spread worldwide in early 2020, becoming a 
devastating global public health crisis and threat. This was due 
to the high mortality rate, rapid transmission of the virus, and 
the resulting life restrictions [1-4]. By July 2020, there were 
more than thirteen million people globally had been confi rmed 
to have contracted the virus, including over 100,000 cases 

in Canada [5]. This severe epidemic pandemic represented a 
prolonged stress sequence, a diminished sense of personal 
self-worth, heightened anxiety, and signifi cantly impacted 
global economies, sociocultural dynamics, education system, 
employment, and both physical and mental health [2,6-9]. 
Lockdown measures, including social distancing, quarantines, 
and travel bans, were implemented in many countries, leading 
to social isolation, and fostering feelings of loneliness, 
emotional distress, and anxiety, which affected all aspects 
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respondents indicated diffi culty adapting to online learning, 
which heightened their academic stress. Financial struggles and 
limited peer interactions further exacerbated their challenges. 

Loneliness of international students during the CO-
VID-19 pandemic

The global adoption of containment measures such as 
social distancing and quarantine emerged as key strategies 
to combat COVID-19 worldwide. However, these measures 
resulted in widespread social isolation, reduced social 
interactions, and heightened feelings of loneliness. They 
also contributed to a rise in mental health issues, including 
depression, anxiety, and stress [12,13,28-33]. These challenges 
became signifi cant problems for both individuals and society 
during the pandemic. Universities and colleges responded by 
closing campuses, transitioning to virtual classes and services, 
requiring students to vacate residences, leading to increased 
social isolation, psychological distress, particularly among 
international students, who experienced heightened feelings of 
loneliness, abandonment, helplessness, and uncertainty about 
their future [11,13,14,34-39]. The situation was exacerbated 
for international students when border closures and fl ight 
cancellations made it diffi cult for them to return to their home 
countries [14]. Those who experienced social isolation and 
lacked a sense of belonging at their institutions were more 
likely to feel lonely due to their separations from their family 
and friends. They often expressed a strong desire to return to 
their psychological well-being [36,40].

Loneliness is characterized by the absence of essential social 
connections and a lack of affection in existing relationships 
[41]. It has a detrimental impact on mental health, self-esteem, 
overall well-being, and the quality of life of people in Canada 
[42-48]. Research indicated that adolescents experiencing 
depression are more likely to harbor thoughts, and fear related 
the feelings of loneliness [49,50]. Heightened feelings of 
loneliness can lead to increased academic stress [45], diminished 
social skills, stigmatization, social withdrawal, and harm to 
overall well-being [33]. Loneliness is also linked to higher 
levels of anxiety and depression, ruminative brooding, and 
increased experiences of discrimination [17]. Furthermore, it is 
associated with various psychiatric disorders, including alcohol 
abuse, child abuse, sleep disturbances, personality disorders, 
and Alzheimer’s disease [51]. A recent online study by Zheng, 
et al. [33], which utilized a thematic analysis of data from 521 
international students, identifi ed six key themes related to 
loneliness, including negative psychological and social aspects, 
the distressing experience of being alone; challenges in forming 
meaningful connections; feeling of entrapment and awareness 
of societal stigmatizing perceptions of oneself as lonely. 
International students reported that feelings of loneliness were 
more likely to have a range of adverse social and psychological 
outcomes. Similarly, Varughese and Schwartz [25] found 
that international students in Canada, during the interviews 
conducted amidst the pandemic, described their experiences of 
social isolation, panic attacks, mental exhaustion, feelings of 
loneliness, and diffi culties accessing the counselling services 
on campus due to long waiting lists. 

of people’s lives, and contributed to widespread health and 
mental health challenges during the pandemic period [2,4,9-
13]. 

Challenges for international students in Canada during 
COVID-19

According to Statistics Canada, there were approximately 
388, 782 international students in the fall of 2019, accounting 
for about 20% of all undergraduate students before the 
COVID-19 pandemic [14]. These students paid tuition fees three 
to four times higher than domestic students, signifi cantly 
contributing to the Canadian economy [15,16]. However, 
data from Immigration, Refugees and Citizenship Canada 
(IRCC) show a 35% decrease in the number of new study 
permits issued in 2020 due to the pandemic COVID-19. Before 
COVID-19, international students pursuing academic success 
in Canada faced numerous challenges while studying abroad. 
These included cultural Adaptability, language barriers, 
differences in the academic and educational system, fi nancial 
constrains, higher tuition fees, homesickness, and limited 
social networks and support compared to domestic students 
[17,18]. This acculturation process often causes signifi cant 
stress and anxiety for international students [19,20]. Adapting 
to a new country and culture can be a particularly intense, and 
often lifelong process [21]. 

International students in Canada, as one of the vulnerable 
populations during the COVID-19, faced signifi cant challenges 
and adversities that impacted their physical, and mental health 
as well as their overall well-being [3,18,22]. The emergence of 
the pandemic introduced unprecedented changes and risks that 
severely affected their mental health and psychological well-
being. These included unsafe living conditions, disruptions 
to their studies, and interruptions to daily routines, and 
hobbies [3,23,24]. During this crisis, international students 
encountered numerous challenges, such as shared living 
arrangements that complicated social distancing, travel 
restrictions, vaccination protocols, the closure of schools, 
and a rapid transition to remote learning. They also faced 
fi nancial pressures, including the high cost of airfare, reduced 
work hours, loss of part-time jobs, and decreased income, all 
of which added to their stress, and interrupted their routines 
[24,25]. Interestingly, a quantitative study from Moissac, et al. 
[26] found that international students in Canada were more 
likely than domestic students to report excellent mental health, 
higher life satisfaction, greater self-esteem, and more positive 
body image before the pandemic. However, they were less 
likely inclined to discuss their hardships before COVID-19. The 
onset of the pandemic brought new social and psychological 
distress, including emotional challenges, loss of interpersonal 
connections, and reduced academic performance [2].

The pandemic also contributed to increased stress, anxiety, 
and depression among international students [27]. A recent 
study by Varughese and Schwartz [25] found that approximately 
55% of 600 international students in Canada were at risk of 
depression, and about 50 % were at risk of an anxiety disorder. 
Students reported feelings of loneliness, mental exhaustion, 
panic attacks, and social isolation. Additionally, 30% of 
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Researchers have examined the effects of gender on 
feelings of loneliness, for example, a recent study involving 
a pooled sample of 3,012 English-speaking Canadian adults 
found that women aged 18–29 years reported higher levels 
of loneliness than men during the COVID-19 pandemic [48]. 
Similarly, other studies have reported that women experience 
greater loneliness than men [52], however, some researchers 
found no signifi cant association between gender and loneliness 
[53]. Additionally, younger individuals are at greater risk of 
experiencing symptoms of stress, depression, anxiety, and 
loneliness [52,54,55]. A recent study [56] explored loneliness, 
perceived social support, and depression among university 
students in the United Kingdom, Poland, and India during 
the COVID-19 pandemic. The fi ndings revealed that greater 
loneliness was associated with lower levels of perceived social 
support, and higher levels of depression symptoms, which in 
turn further diminished perceived social support.

Social support of international students during CO-
VID-19

Social support is defi ned as “the social resources that 
persons perceive to be available or that are actually provided 
to them by non-professionals in the context of both formal 
support groups and informal helping relationships” [57]. It 
encompasses various forms of aid, including emotional support, 
instrumental or tangible assistance, information advice, and 
companionship [57]. Social support acts as a protective factor 
against the negative impacts of distress on mental and physical 
health. Positive social support has been linked to higher life 
satisfaction [58], and lower levels of depression and anxiety 
[59-61]. Individuals who received greater social support report 
higher well-being, and lower levels of stress [12,58,62-64]. 
Additionally, previous research has shown that study showed 
that social support moderates the relationship between 
adaptability and life satisfaction [65].

The COVID-19 pandemic brought signifi cant challenges for 
international students in Canada, including social isolation, a 
lack of social networks and support, diffi culties in forming social 
connections, loss of part-time jobs, the fi nancial strain of high 
tuition fees, increased stress, the transitions of online learning, 
and border restrictions [6,14,25,28]. These factors heightened 
the risk for mental health issues and negatively impacted 
the well-being of internationals students during COVID-19 
[22,66]. International students in Canada face signifi cant 
barriers to accessing health support and sources of usual social 
support, such as diffi culties in booking appointments due to 
the long waiting list [22,25]. Both domestic and international 
students who needed fi nancial support received emergency 
grants from the government and Canadian universities during 
the pandemic [14]. A recent study by Hari, et al. [28], based 
on interviews with 13 international students in Ontario, 
revealed that students faced signifi cant challenges during the 
pandemic, including border closures, strict travel restrictions, 
and heightened anxieties about their future careers. These 
diffi culties increased their reliance on both economic and 
emotional support from their transnational families. Similarly, 
Belo, et al. [6] conducted interviews with international graduate 

students to examine how they established resilience during 
the pandemic. The fi ndings highlighted the importance of 
connecting with support communities and engaging in social 
programs to enhance academic performance. 

Additionally, Khalid, et al. [67] explored the vulnerabilities 
and capacities of international students in Canada through 
semi-structured interviews. Their study identifi ed material 
capacities such as fi nancial support, knowledge about the 
pandemic, and mental health supports, social capacities 
including local social support and multilingualism, and 
attitudinal capacities including resilience, religious and spiritual 
beliefs, “it’s not just about you”, and refl exivity. However, they 
also uncovered several vulnerabilities. Material vulnerabilities 
included lack of information, reliance on public transport, food 
inaccessibility, and poor mental health; social vulnerabilities 
included lack of social support, culture shock, and racism, 
and attitudinal vulnerabilities included “nowhere to go”, and 
feeling like a burden. Notably, Moissac, et al. [26] conducted an 
online survey examining the mental health and support needs 
of international students in Canada. The results indicated that 
students were more likely than domestic students to report 
excellent mental health, higher life satisfaction, greater self-
esteem, and a more positive body image. They were also less 
likely to disclose hardships, underscoring the importance of 
providing culturally adapted support services on campus. In 
this study, we aimed to explore the relationship between social 
support and both a resilient factor (e.g., adaptability) and a 
risk factor (e.g., loneliness). Additionally, we seek to determine 
whether social support can buffer the impact of loneliness on 
adaptability for international students in Canada during the 
COVID-19 pandemic. 

Adaptability of international students in Canada during 
COVID-19

Adaptability is defi ned as “the capacity to constructively 
regulate psycho-behavioural functions in response to new, 
changing, and/or uncertain circumstances, conditions, and 
situations” [68]. It involves making appropriate cognitive, 
behavioural, and affective adjustments when faced with 
uncertainty and novelty [68]. Adaptability serves as a critical 
mental source that enables individuals to thrive in rapidly 
changing environments, leading to positive outcomes 
[69,70]. A high level of adaptability is associated with greater 
psychological resources [71], increased well-being [72], 
and lower levels of depression and stress [73]. Conversely, 
individuals with lower adaptability often experience a negative 
self-concept and reduced self-effi cacy [23].

A recent study by Besser, et al. [23], involving over 400 
college students in Israel, found that higher self-reported 
adaptability to the pandemic COVID-19 was associated with 
greater self-esteem and feeling of mattering, as well as 
lower dependency, self-criticism, and fear of not mattering. 
Increased feelings of loneliness were linked to self-criticism, 
while psychological distress was associated with lower 
adaptability. Similarly, Street [74] reported that among 143 
undergraduate students in Canada, lower adaptability during 
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the pandemic was associated with a lack of interest in online 
learning, reduced confi dence, and diminished self-regulation. 
Students who preferred online learning demonstrated higher 
perceptions of its value and greater academic self-effi cacy. This 
suggests that students are more likely to favor online learning 
when they enjoy the courses, feel confi dent in their ability to 
achieve their goals and adapt well to changes necessitated by 
the pandemic. 

Varughese and Schwartz [25] found that 55% of about 600 
international students in Canada reported experiencing mental 
health challenges during the pandemic, and 30% indicated 
diffi culty adapting to online instruction. Many cited issues 
such as reduced interaction with peers, an impaired education 
system, and a struggle to adjust to Canadian culture. 

Previous research has shown that female international 
students were less likely to adapt than their male counterparts, 
partly due to domestic responsibilities when studying abroad 
[75]. Moreover, the level of Adaptability was positively 
correlated with the duration of a student’s stay in the host 
country [76]. Geographical origin also plays a role in which 
international students from non-western countries often face 
greater Adaptability challenges in western countries [77,78]. 

The current work fi ts with the observation that a vital 
developmental asset is the capacity to adapt to situations in 
which being alone can escalate into feelings of loneliness [79], 
and this is certainly the case for international students living 
away from home while also confronted with the consequences 
and complexities of a global pandemic. The reality is that 
the amount of time spent alone at various times in one’s life 
will increase the susceptibility to experiencing loneliness and 
people who are adaptable in general should be less prone to 
negative experiences. There is not much research focused 
directly on adaptability and loneliness. However, Besser, et 
al. [80] showed within the context of the rapid shift to online 
learning during the pandemic that a modifi ed scale tapping 
adaptability to the pandemic was associated with less loneliness 
among a large sample of students from Israel. Importantly, it 
was established in the Besser, et al. [80] study that adaptability 
predicted unique variance in loneliness beyond the variance 
attributable to the link between neuroticism and loneliness. A 
second study by Besser, et al. [80] also examined adaptability 
to the pandemic but not within the context of the shift to 
online learning. This investigation with 462 college students 
from Israel showed similarly that adaptability was linked with 
less reported loneliness. In addition, adaptability was linked 
with fewer thoughts related to loneliness as assessed by a 
measure tapping loneliness automatic thoughts. Subsequently, 
Rose, et al. [81] focused directly on adaptability to loneliness 
with a modifi ed version of Martin’s Adaptability Scale. They 
found that the capacity to adapt to loneliness was linked with 
less loneliness and psychological pain as well as less social 
hopelessness and a greater sense of mattering to other people.

The current study was based on measuring adaptability 
as a broad trait characteristic and did not focus specifi cally 
on adaptability to loneliness per se. This study is unique in 
its focus on international students who fi nd themselves in a 

unique situation that for many would be very isolating and feel 
potentially unbearable. It can be inferred from prior research 
that there should indeed be a negative association between 
self-reported adaptability and loneliness in the current study.

The purpose of study and hypothesis

 Social distancing measures and quarantine restrictions during 
the COVID-19 pandemic signifi cantly limited opportunities 
for social engagement and connection and increased feelings 
of loneliness. International students, separated from their 
families and with limited social networks and support, faced 
numerous challenges. They struggled to adapt to many novel 
aspects of the pandemic and experienced a decline in mental 
health during this time [25]. To our knowledge, no studies have 
specifi cally examined the relationship between loneliness, 
social support, and adaptability among international students 
in Canada during the pandemic COVID-19. Additionally, early 
research presents inconsistencies regarding gender effects 
on loneliness. There is also a lack of research exploring how 
socio-demographic factors such as gender, education levels, 
country origins, and COVID-19 infection status infl uence the 
Adaptability, loneliness, and social support of international 
students in Canada. This research was designed to shine a 
spotlight on students already facing unique challenges – 
vulnerable international students in Canada. 

The purpose of this study aimed to (1) explore the 
relationships amongst adaptability, social support, and 
Adaptability among international students in Canada during 
the COVID-19 pandemic; and (2) test whether social support 
moderated the impact of COVID-19-related loneliness on 
adaptability; (3) investigate how the feelings of loneliness 
during COVID-19 predicted international students’ adaptability, 
and determine whether social support-a resilience factor- 
mediated the effects of loneliness on adaptability in this 
vulnerable population; and (4) explore potential gender 
differences in loneliness, social support and Adaptability 
among international students in Canada during pandemic. To 
our knowledge, no quantitative research has investigated the 
relationship between loneliness (as a risk predictor factor), 
social support (as a buffer factor), and adaptability (as an 
outcome factor) among international college and university 
students in Canada during the COVID-19 outbreak. 

This study would provide initial empirical evidence on 
adaptability to the pandemic environment, with a specifi c 
focus on loneliness, and social support. Additionally, it would 
examine gender differences in loneliness and adaptability. 
We expected loneliness would be negatively associated with 
adaptability and social support and would negatively predict 
adaptability. Moreover, we proposed a mediation framework 
and estimated the mediating effects of social support between 
the feeling of loneliness and adaptability. 

The following hypotheses were proposed for this study:

1. To examine the association between loneliness, social 
support, and adaptability. It was hypothesized that 
loneliness would be negatively correlated with resilience 
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factors, including social support, and adaptability, 
among international students in Canada during the 
pandemic. 

2. To investigate whether loneliness would be the 
signifi cant negative predictor of adaptability outcomes. 
It was hypothesized that feelings of loneliness might 
serve as an indicator of how well international students 
adapted to a novel environment during the transition.

3. To conduct a moderation analysis examining the role 
of social support as a mediator. These analyses would 
like to explore whether social support mediates the 
relationship between loneliness and adaptability among 
international students in Canada during COVID-19.

4. To explore the main effects of demographic factors on 
risk and resilient factors. The study hypothesized that 
demographic characteristics such as gender, country 
of origin, income, English profi ciency, and living 
conditions would infl uence levels of loneliness, and 
adaptability. For example, it was anticipated that female 
international students would report lower adaptability, 
and higher levels of loneliness compared to their male 
counterparts during the COVID-19 pandemic.

Methods

Participants

This research protocol has been reviewed and received 
a granted approval certifi cate by the Brandon  University 
Research Ethics Committee (BUREC, Certifi cate 2021-22966). 
A fi nal sample of 186 international students (aged 17-35 
years, M = 24.02, SD = 3.70, 84 females, 97 males) was recruited 
online for this study and tested on various measures which 
included demographic information (Table 1: Characteristics of 
participants). On average, participants had spent approximately 
three years studying at a Canadian university. The sample had 
11 graduate students, while the undergraduate students had 
25% in their second year; 28% in their third year, 18% in their 

fourth year; and 5% in their fi fth year or beyond. Nine students 
are over four years of university studying in Canada. 11.3% of 
students were in the fi rst year. Additionally, nine students had 
been studying at a Canadian university for more than four years. 
Regarding geographic background, 20% of the students were 
from Asia, 64.5% from American, 7% from Africa, and 4.8% 
from Europe. Employment status revealed that 12% of students 
were unemployed; while 40% had part-time jobs; In terms 
of living conditions, 29% resided in on-campus dormitories; 
54% lived in rented apartments; and 19% owned homes. 
In terms of income, 25% were in the low-income category; 
23% in the lower-middle range, 26% in the middle-income 
range, 12% between middle and high; and 4% were classifi ed 
as high-income. Mental health statistics showed that 15.1% 
of participants had been diagnosed with a condition, 8.6% 
had taken medication, 10.2% had been hospitalized; 21% had 
received counselling; and 8% had undergone psychotherapy. In 
terms of social support, 18% reported having no support from 
friends, while 76.9% indicated they had support from friends. 
Additionally, 43% of participants (N = 80) had contracted 
COVID-19, and 41.9% reported that family members contracted 
the virus. 

Participants were recruited between April and mid-July 
2022 in Canada through various methods, including faculty 
research webpages at Brandon University, email outreach to 
faculties at other Canadian universities, as well social media 
platforms such as WeChat, or other apps. 

Measures

All measures have acceptable reliability and validity based 
on available information.

Dependent variable : The Adaptability Scale (TAS, Martin, 
Nejad, Colmar, & Liem, 2012). 

It has nine items which are rated on a 7-point Likert 
scale to assess the adaptability from “1 strongly disagree” to 
“7 strongly agree”. The total score represents the levels of 
adaptability. 

One item example is “I am able to think through a number 
of possible options to assist me in a new situation (item 1)”. It 
showed strong internal reliability in the current study (a = .88). 

Independent variables: The demographic questionnaire 
collects information such as country origins, age, gender, 
education, marital status, employment status, living 
conditions, English profi ciency, areas of study, income, length 
of living in Canada, participants COVID-19 history, and the 
year of university and so on as covariate variables. 

The UCLA Loneliness Scale (Version 3, Russell, 1996) [82]. 
This 20-item scale measures subjective feelings of loneliness 
and social isolation, using a 4-point Likert scale from 1 (never) 
to 4 (often). One of the examples for the fi rst item is “How often 
do you feel that there is no one you can turn to?” The scale has 
a high internal consistency (a = .89 - .94). The current sample 
showed a decent internal reliability (a = 0.66). 

Table 1: Sample Characteristics (n = 186).

Variables Categories n Frequency %          

Gender Male 97 52.7 

Female 84  45.2 

Age < = 25 121 65.1

> 25 58 31.2

Education High school 62 33.3 

Bachelor’s degree 48 25.8 

Above Bachelor 13 7.0

College diploma 57 30.6

Income Low Low 90 48.4

 Middle 48 25.8 

 High 37 19.9

Religion No religion 114 67.9

 Religious 52 30.1 
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and loneliness and demographic variables as the independent 
variables. The mediation effect for social support was examined 
in the regression model. Analyses were performed using SPSS 
REGRESSION for the evaluation of assumptions. 

Results

A quantitative approach using an online survey methodology 
was applied to conduct this research.

Individual demographic characteristics and group diffe-
rences in outcome variables 

Multivariate analyses and a series of one-way analyses of 
variance (ANOVAs) were performed by using SPSS to examine 
mean differences of demographic variables on the key outcome 
variables such as loneliness, social support, and adaptability. 
Signifi cant effects were explored using Tukey’s Honestly 
Signifi cant Difference with a p-value of .05. 

Multidimensional Scale of Perceived Social Support Scale 
(MSPSS) [83]. This 12-item scale includes three subscales that 
respectively assess perceived support from signifi cant others 
(4 items), family (4 items), and friends (4 items), based on a 
7-point Likert scale ranging from 1 (very strongly disagree) to 
7 (very strongly agree). One item example is “There is a special 
person who is around when I am in need.” It showed strong 
internal consistency (a = 0.92) in Chinese (Guan, et al. 2015), 
which was further evident in the current sample (a = .92). 

Procedures 

This online quantitative study via LimeSurvey was 
conducted through a snowball sampling process. The 
recruitment information and the research project link were 
shared in the faculty research webpages of BU, group lists of 
the international students at BU, WeChat groups, Reddit, and 
some community networks. 

Participants were given informed consent after clicking 
the research link, after clicking “Continue” as an agreement 
to participate in the research, they were directed to the 
online survey package that took approximately 40 minutes. 
Participants were given a $10 gift card for appreciation via 
email. Participants were recruited from April to the middle of 
July 2022 in Canada. 

Data cleaning and analysis 

The data analysis was conducted in IBM SPSS 26. Missing 
values (approximately 1% in total data points) were replaced by 
the average on each scale or subscale within each participant. 
Participants who completed at least 80% of the items were 
regarded as valid data and were included in the fi nal analysis 
on that scale [84]. To clear up the data, we fi rst screed data and 
explored the data to check the normality distribution of each 
outcome variable through skewness and kurtosis reported in the 
histograms and normal Q-Q plots. The outliers were identifi ed 
in the Stem and Leaves Plots, the Winserizing procedure was 
applied to replace all the outliers which had 2.5 SDs away from 
the group mean with either the closest minimum or maximum 
values [84-86]. The normal distribution of all the variables 
of the skewness and kurtosis were examined. No violation of 
homogeneity and collinearity was detected based on Levene’s 
test. Third, all outcome variables with a normal distribution 
were centred to reduce multi-collinearity [87] before being 
included in the regression models. 

We conducted descriptive analyses (e.g., Means, SDs) to 
establish the properties of these measures among international 
students in Canada (Table 2: Means and standard deviations of 
loneliness, social support, and adaptability). We also conducted 
correlation analyses on the key variables (Table 3: Correlations 
between loneliness, social support, and adaptability on 
participants). Finally, hierarchical regression analyses were 
conducted to determine the unique predictor and test possible 
interaction effects (Table 4: Hierarchical regression analyses 
for the signifi cant main effects of loneliness on adaptability 
by social support). All the key variables were centered prior to 
analyses to reduce multi-collinearity. Hierarchical regressions 
were conducted with adaptability as a dependent variable, 

Table 2: Means and standard deviations of psychological variables in the model.

Variables
Mean

SD
Participants N = 186

Loneliness M 2.528

SD 0.245

Social support M 4.678

SD 1.059

Adaptability M 4.718

SD 0.927

Table 3: Correlations between loneliness, social support, self-effi  cacy, and 
adaptation.

Loneliness Social support Adaptation Self-effi  cacy

Loneliness 1 -.52*** -.229*** -.230**

Social support -.52*** 1 .602*** .493***

Adaptation -.229** .602*** 1 .708***

Self-effi  cacy -.230** .493*** .708*** 1

Note: ***p < .001

Table 4: Hierarchical regression analysis for the signifi cant main effects of loneliness 
on adaptability by social support.

Predictor F df1 df2 R square β

Step one

Loneliness -.203*

Total Model 6.458*** 9 123 .321

Step two

Loneliness .107

Social support .557***

Total Model 39.975*** 1 122 .489

Step three

Loneliness .164*

Social support .597***

Loneliness*Social support -4.593***

Total Model 21.097*** 1 121 .564

Note: ***p < .001. *p < .05
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The sample characteristics and the group differences in 
outcome variables such as Adaptability were displayed in Table 
1. Based on the univariate ANOVA results, the variables with 
p ≤ 0.20 (i.e., gender, marital status, country origin, income, 
who they are living with, living conditions, have COVID-19 or 
not, and family member with COVID or not) were identifi ed 
as potential sociodemographic covariates in the subsequent 
regression models. 

Demographic effects on the adaptability of international 
students

T he effect of gender on Adaptability was signifi cant, F 
(2, 184) = 4.003 p = .020. Female students (M =4.912, N = 84) 
reported more Adaptability than male students (M = 4.569, 
N = 98). The effect of country origin on Adaptability was 
signifi cant, F (4, 183) = 5.694, p < .001. Students from Africa 
(M = 5.545, N = 13) reported more Adaptability than students 
from the American region (M = 4.676, N = 120), more than from 
Europe (M = 3.840, N = 9), and marginally more than Asian 
students (M = 4.751, N = 37, p = .058). The effect of who is living 
with on Adaptability was signifi cant, F (5, 185) = 4.993, p < 
.001. Students living with friends (M = 4.821, N = 65) reported 
more Adaptability than those living with parents (M = 4.219, N 
= 37). The effect of school type on Adaptability was signifi cant, 
F (2, 186) = 5.398, p = .005. Students in university (M = 4.828, 
N = 134) reported more Adaptability than those in college (M = 
4.235, N = 31). 

Correlations among all the variables on international 
students in Canada

Pearson correlations were calculated for each variable which 
included loneliness, social support, and Adaptability (Table 3). 
Loneliness was negatively correlated with Adaptability (r = 
-.229, p = .002), and negatively correlated with social support 
(r = -.520, p = .00). Social support was signifi cantly positively 
correlated with adaptability (r = .602, p = .00). 

Regression analyses from loneliness on the adaptability 
of international students in Canada during the pandemic 

This regression model examined the prediction of loneliness 
on Adaptability, controlling for the potential demographic 
covariates (e.g., gender, marital status, country origin, income, 
who they are living with, whether having COVID-19 or not, 
whether family member having COVID-19 or not) (Table 4). 

In Step 1, loneliness was entered along with the following 
covariates: gender, marital status, country of origin, income, 
who they are living with, whether having COVID-19 or not, 
and whether a family member has COVID-19 or not. The model 
rendered a signifi cant negative prediction of loneliness on 
adaptability, R2 adj = .271, F(9, 123) = 6.458, p < .001. Loneliness 
of international students (β = -.203, p = .011) decreased their 
adaptability (Table 4). 

When social support was added in the second step, the 
equation model signifi cantly improved, R2 adj = .447, F(1, 122) 
= 39.975, p < .001. Loneliness of international students (β = 
.107, p =.205) did not predict Adaptability. Social support of 

international students (β = .557, p = .001) signifi cantly positively 
predicted Adaptability. Both factors explained a 39.98% 
variance in Adaptability (R2 = .489; R2adj = .447). When the 
interaction of loneliness and social support was added in the 
third step, the equation model signifi cantly improved, R2 adj = 
.525, F(1, 121) = 21.097, p < .001.

To check if social support mediated the relationship between 
feelings of loneliness and Adaptability, Table 4 displays the F 
ratio, degrees of freedom, standardized regression coeffi cients 
(β), and R2. When controlling for the social support variable, 
it was a signifi cant Adaptability (β = .557, p =. 001). We 
therefore examined whether social support was a mediator of 
the relationship between loneliness variables and adaptability. 
According to Baron and Kenny (1986), a series of regressions 
were used to test the signifi cance of the paths from the 
predictor (i.e., loneliness) to the mediator (i.e., social support), 
the mediator to the dependent variable (i.e., adaptability), and 
the predictor to the dependent variable. 

We tested the relationship between loneliness and 
adaptability; The prediction of loneliness on Adaptability 
showed signifi cance (R2 adj = .044, F(1, 184) = 9.566, p = .002). 
Loneliness signifi cantly negatively correlated with adaptability 
(β = -.222, p =. 002). We also examined the relationship between 
loneliness and social support (Figure 1). The prediction of 
loneliness on social support showed signifi cant (R2 adj = .044, 
F(1, 184) = 68.204, p <.001). Loneliness signifi cantly negatively 
correlated with social support (β = -.520, p <.001). Additionally, 
we tested the relationship between social support and 
adaptability. The prediction of social support on Adaptability 
showed signifi cant (R2 adj = .352, F(1, 184) = 101.641, p 
<.001). Social support signifi cantly positively correlated with 
adaptability (β = .597, p <.001). Full mediation occurs when the 
path from the predictor to the dependent variable drops to non-
signifi cance when the path through the mediator is included. 
Sobel’s test confi rmed that social support signifi cantly fully 
mediated the effect of loneliness on adaptability. Z =-6.297, 
p <.001. 

Discussion

The results of this study suggest that the feeling of 
loneliness does infl uence the adaptability of international 
students who are a particularly vulnerable population during 
the COVID-19 outbreak. Experiencing feelings of loneliness 
was negatively associated with social support and signifi cantly 

 

                    - .520***                                                                                       .597*** 

                                                                           

                                                        -.203* (.107) 

 

Social support 

Adaptability Loneliness 

Figure 1: Mediation of Relationship between Loneliness and Adaptability by Social 
Support. Notes: -.203*** is the standardized coeffi  cient of loneliness; .107 is the 
standardized coeffi  cient of loneliness when controlling social support. -.520*** and 
.597*** are the standardized coeffi  cient.
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predicted decreasing adaptability for international students 
in Canada during the pandemic. Rather, our results revealed 
that the impact of feelings of loneliness on adaptability was 
fully mediated by social support. This suggests the relationship 
between adaptability and loneliness is not direct but rather 
contingent on the availability of social support. International 
students with higher feelings of loneliness or experience less 
social support, which in turn mitigates levels of adaptability. 
Conversely, lower feelings of loneliness might have abilities 
to utilize social support networks effectively, enhancing 
adaptability.

To date, this is the fi rst study to assess the relationship 
between COVID-19-related loneliness, social support, and 
adaptability among international students in Canada during 
the pandemic COVID-19. The fi ndings of this study provided 
novel information on adaptabilities during the COVID-19 
pandemic of international students in Canada due to the 
impact of decreased social support and increased feelings of 
loneliness, which we discuss further below. 

Resilience Factor of Social Support for international stu-
dents

The results found social support was signifi cantly positively 
correlated with one of the resilient factors adaptability, 
international students who had more social support were 
more likely to adapt to the challenges during the COVID-19 
pandemic. The results align with the study by Zhou and Lin 
[65] that social support positively correlated with adaptability 
and moderated the relation between adaptability and life 
satisfaction. This mediation highlights the critical role of 
social support as a buffer against the effects of loneliness on 
adaptability, which is a key personal trait positively associated 
with psychological well-being [6,12,28,58,63,72]. 

International students need a variety of social support and 
assistance to access appropriate resources during the COVID-19 
pandemic due to having no direct connection with their families 
and experiencing less social support, access to basic supplies 
with diffi culties, receiving insuffi cient information, having job 
insecurity and fi nancial diffi culties [27]. Because COVID-19’s 
rapid spread resulted in a high rate of mortality, and social 
restrictions such as quarantine, and social distancing led to a 
variety of challenges and impacted many aspects of people’s 
life, including health and mental health, work, employment, 
and social, economic and educational system. International 
students were more likely to receive greater social support from 
friends and family living back home than from local students 
[88]. Social support was found to buffer the effects of stress on 
psychological well-being [12,27,58,59,60,63] and moderated 
the stress on anxiety and depression for international students 
[27]. Recent studies showed that social support alleviated 
perceived stress, and acculturation stress of the international 
students in Canada during COVID-19 [58,63].

Risk factors of feelings of loneliness for international 
students

The fi ndings showed the feelings of loneliness signifi cantly 

negatively predicted adaptability for international students in 
Canada during the COVID-19 outbreak. Experiencing higher 
levels of loneliness could predict decreased adaptability, such 
as ineffective communication, loss of emotional regulation, 
struggle with social engagement, and no fl exibility in 
interpersonal relationships. Without these adaptabilities, 
international students might exacerbate their sense of 
isolation and increase feelings of loneliness. Our results were 
consistent with a recent study [25], which indicated that the 
COVID-19 pandemic made great changes for the education 
systems globally, including the closures of schools and 
program services online, and students experienced transition 
diffi culties to online learning. International students showed 
increased social isolation and more feelings of loneliness and 
experienced diffi culties adapting to online studies in Canada. 
This was consistent with one recent study [74] that found 
undergraduate students who had lower adaptability were linked 
with lower self-effi cacy, lack of interest in online learning, 
lower openness personality scores, and adapted unwell to 
changes brought on by the pandemic.

Our fi ndings revealed that feelings of loneliness were 
negatively associated with social support, this result was 
consistent with the previous study [56]. An increase in 
loneliness has been shown to be associated negatively 
with psychological well-being, self-esteem, and subjective 
well-being [46]. Therefore, it is essential to promote social 
connectedness, social bonds, and support to overcome feelings 
of loneliness. During school closures, distance learning, and 
telehealth interventions are alternative means for continuing 
education and supportive services.

Resilience factor of adaptability of international stu-
dents

The fi ndings of this study align with previous research, 
such as [89], which emphasized that adaptability was 
positively associated with social support. This suggests that 
international students with higher social support may have 
better adaptability, and community skills, enabling them to 
cultivate stronger social connections. The feelings of loneliness 
signifi cantly and negatively predicted decreased adaptability, 
which international students who experienced higher 
feelings of loneliness predicted less adaptability to respond 
to changes or challenges, novelty, and uncertainty during the 
pandemic COVID-19. Loneliness may erode confi dence and 
reduce opportunities for social interaction, further impairing 
adaptability. Previous research [90] found that adaptability 
was positively correlated with students’ engagement in 
learning. University students abruptly shifted from traditional 
to online studies, which students needed to adjust to adapt 
to this novel situation, causing much more challenges to 
student engagement in academic learning, showing inactive 
involvement in learning and fewer social connections, they 
are maybe more likely to experience feelings of loneliness 
during COVID-19 outbreak. Findings from Varughese and 
Schwartz [25] showed that international students in Canada 
during COVID-19 reported they could not adapt well to online 
learning. These results underscore the importance of fostering 
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social support networks to enhance adaptability and mitigate 
the adverse effects of loneliness.

Limitations

The limitations of this study should be acknowledged. 
First, this online-based data collection method may have self-
selection bias, potentially affecting the generalization of the 
fi ndings. Second, due to the correlational study design, it is not 
possible to establish causal-effect conclusions. Third, the use of 
a convenient sampling procedure limits the representativeness 
of the sample, making it diffi cult to generalize the results to 
the broader target population. Fourth, the reliance on self-
reported data generates interpretation biases. Finally, this 
study focused exclusively on international students in Canada. 
Future research could explore whether the fi ndings can be 
generalized to other international students’ populations of 
international students in different contexts. 

This  study makes a novel contribution to the literature 
on internationals student experiences by examining both risk 
factors (e.g., loneliness) and protective factors (i.e., social 
support) for adaptability in response to the unique challenges 
posed by COVID-19 in Canada. This study uniquely focused 
on international students in Canada during the COVID-19 
pandemic, examining a variety of challenges they faced- 
many of which would be isolating and felt overwhelming. Our 
fi ndings revealed that international students reported moderate 
levels of loneliness as measured by the UCLA Loneliness Scale, 
which signifi cantly and negatively predicted their adaptability. 
Notably, social support was found to mediate the relationship 
between loneliness and adaptability, highlighting its crucial 
role. This contributes to the growing body of literature on 
international students as a vulnerable population in global 
studies. For instance, recent studies [23,80] demonstrated 
that adaptability to the pandemic conditions was associated 
with less loneliness among a large sample of Israeli students. 
Similarly, Rose [81] found that undergraduate students with 
a greater capacity to adapt to loneliness experienced less 
loneliness and a stronger sense of mattering to others in 
Canada during the pandemic. Supporting this, Flett, Khan, 
and Su [91] emphasized that both a sense of mattering and 
belongingness contribute to the psychological well-being 
of college and university students. Su and Flett [58] showed 
that adaptability was signifi cantly positively associated with 
a sense of mattering, and belongingness among international 
students during COVID-19. These fi ndings have signifi cant 
practical implications. Specifi cally, this study highlights 
that adaptability is associated with reduced loneliness, and 
increased perceived social support, suggesting that prevention 
and intervention programs for international students should 
focus on strengthening their social networks and addressing 
feelings of loneliness to help them adapt to changes and 
uncertainties. 

International students studying abroad face various 
challenges during the pandemic, including job loss, language 

barriers, limited social support, separation from families, and 

fi nancial diffi culties. These challenges may heighten their 

need for social support to reduce social isolation and foster 

resilience during this period. It is crucial for family members, 

relatives, or friends to provide emotional and practical support 

to minimize feelings of loneliness and enhance perceived social 

support. Additionally, developing culturally and linguistically 

appropriate programs can improve life satisfaction and promote 

psychological well-being among international students, 

helping them navigate the complexities of the pandemic more 

effectively.

Conclusion

In summary, our empirical fi ndings emphasize that 

loneliness acts as a risk factor, while social support serves as 

a protective buffer for adaptability – a key resilience factor-- 

among international students in Canada during the pandemic 

COVID-19. Moreover, social support was found to moderate the 

impact of loneliness on adaptability, likely due to international 

students’ reliance on their family and friends for both social 

and fi nancial support in navigating language and cultural 

barriers.

These fi ndings provide a valuable empirical foundation 

for government, policymakers, and stakeholders to develop 

effective, culturally sensitive social support programs aimed at 

reducing loneliness, enhancing social support, and improving 

adaptability among international students in Canada during 

the pandemic. Language-specifi c workshops and some 

targeted training programs should be implemented to help 

international students access services and resources, overcome 

cultural stigma, and fully utilize support systems in addressing 

their challenges. Additionally, these fi ndings can serve as a 

resource for community organizers, program planners, school 

administrators, and policymakers across sectors, aiding in 

the design and delivery of culturally appropriate services 

that promote the well-being and resilience of international 

students.
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