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Abstract: It is unclear whether delayed access to treatment/health assessment impacted
psychological distress for these populations. This study aimed to fill this literature gap by using a
cross-sectional survey, which aimed to evaluate the impact of COVID-19 pandemic on Chinese
immigrants in North America during the second wave of the pandemic. The study focused on
Chinese immigrants aged 16 or older in Canada. Covariates included sociodemographic variables,
delayed access to treatment/health assessment, and other COVID-19 related variables. We used
logistic LASSO regression for model selection and multivariate logistic regression models to
evaluate the association between delayed access to treatment/health assessment and psychological
distress outcome. Missing data were handled using multiple imputation. Our study included 746
respondents, with 47.18% normal CPDI group and 36.82% mild to severe CPDI group. Most
respondents were originally from Mainland China and residing in Ontario. Over half have stayed
in Canada for at least 15 years. The multivariate logistic regression models unveiled a significantly
positive association between psychological distress and delayed access to treatment/health
assessment (OR=1.362, 95% CI: 1.078-1.720, p= 0.0095), fear of COVID-19 (OR=1.604, 95% CI: 1.293-
1.989, p<.0001), social loneliness (OR=1.408, 95%CI: 1.314-1.508, p<.0001). Sociodemographic
variables and other COVID-19 related-variates did not significantly impact the study’s outcome.
Reliable health information, mental health supports, and virtual care tailored to immigrants should
be considered to mitigate this impact and optimize overall health and well-being.

Keywords: rescheduling/cancellation; psychological distress; COVID-19; Chinese immigrants;
Canada; LASSO regression

1. Introduction

During the global COVID-19 pandemic, the Canadian healthcare system faced challenges with
insufficient hospital capacity and resources to respond to increasing hospitalizations and ICU
admissions due to SARS-CoV-2 (Canadian Institute for Health Information [CIHI], 2021; Gibney et
al., 2022; Canadian Medical Association [CMA], 2021). Many Canadian hospitals faced additional
challenges due to shortages of trained healthcare professionals, a lack of upgraded suppliers and
systems, and unavailable ICU beds (CIHI, 2021; Gibney et al., 2022; CMA, 2021).

Given the challenges related to staff/resource shortages, the care of non-COVID-19 patients was
significantly interrupted during the pandemic (CIHI, 2021; Gibney et al., 2022). Reallocating staff and
resources to care for COVID-19 patients led to many elective surgical procedures and diagnostic
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services disproportionately postponed or canceled (CIHI, 2021; Gibney et al., 2022). Additionally,
restrictions on healthcare services during the pandemic led to many in-person appointments being
delayed or canceled (CMA, 2021; Jayati et al., 2023; Statistics Canada, 2022). Although virtual care
endorsement significantly increased during the pandemic (CMA, 2021; CIHI, 2022), the services
might not be preferred by many patients (CMA, 2021), particularly for “distressed patients”,
immunocompromised patients, older people, or those who do not access to virtual health services
(Jacqueline et al., 2024; CMA, 2021; Statistics Canada, 2022).

In addition to various factors such as fear of contracting COVID-19 (Nicole et al., 2021;
Mehrunnisa et al., 2024) and social determinants of health (Yan et al., 2022) that resulted for
deteriorating psychological status, delayed access to treatment/health assessment also significantly
impacted mental health during the pandemic (Mehrunnisa et al., 2024; Yan et al., 2022). For example,
international research showed that the interruption of cancer care delivery resulted in increasing
general psychological distress (Nicole et al., 2021; Melissa et al., 2020), posttraumatic stress disorder
symptoms (Nicole et al., 2021) and anxiety about negative cancer consequences (Gladys et al., 2023).
Some studies also identified psychological factors considerably associated with changes in access to
non-cancer care (Mohamad et al., 2023; Angela et al., 2021; Emi et al., 2022).

In Canada, a study revealed that there was a relationship between delayed healthcare services
due to some reasons (e.g., fear of COVID-19 virus) and a low self-rated mental well-being, as well as
perceived declines in mental health (Mehrunnisa et al., 2024). Statistics Canada (2022) showed that
vulnerable populations such as those with multiple chronic comorbidities, women, or immigrants
were more likely to delayed medical care due to fear of contracting virus.

To date, although the impact of changes in access to care during the pandemic on psychological
factors has been studied by many countries (Mohamad et al., 2023; Angela et al., 2021; Emi et al., 2022;
Yingjun et al., 2022), little attention is given to this specific influence on vulnerable populations such
as Asian immigrants in Canada. A dramatic increase in anti-Asian discrimination and socio-
economic-related risk factors negatively impacted psychological well-being (i.e., increased distress)
among Chinese Canadians during the pandemic (Jeanna et al., 2022; Lixia, Linke, Kesaan, et al., 2022;
Lixia, Kesaan, Ling, et al, 2022). However, it is unclear to which extent delayed access to
treatment/health assessment might have impacted psychological distress among Chinese immigrants
in Canada during the global pandemic. Understanding this matter is crucial to inform health
authorities and healthcare providers about the negative impacts of compromised or deterred care
and treatments on psychological distress among this vulnerable population. Therefore, the study
objectives are to (1) describe and compare the characteristics of Chinese immigrants in Canada by the
psychological distress index levels and (2) evaluate the association between delayed access to
treatment/health assessment and distress levels.

2. Methodology
2.1. Study Design, Setting, and Participants

This study utilized data from a cross-sectional survey collected from January 11 to February 28,
2021. The survey aimed to evaluate the COVID-19 impact on Chinese immigrants and residents in
North America during the second wave, including questions on sociodemographic background,
perceptions and knowledge of COVID-19, public health practices of COVID-19, multidimension of
impacts of the COVID-19 on society and healthcare, and behaviors caused by the psychological
distress.

Through a convenient sampling procedure, Chinese immigrants aged 16 or over, living in North
America (Canada specifically) for at least 6 months, were recruited to voluntarily complete this
survey. Because we aimed to evaluate the impact of delayed access to care on psychological distress
on Chinese immigrants in Canada, our sample included Chinese Canadian citizens or permanent
residents aged 16 or older while excluded other categories of Chinese residents (including
international students, family visit/tour, business, or US citizens). Of the 1253 eligible respondents
completing the survey, a total of 888 responses met all the inclusion criteria. Among these valid
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responses, 746 responses with complete psychological distress outcome values were included in the
final data analysis (see Supplemental Material —S1).

2.2. Main Outcome — Psychological Distress

The primary outcome, psychological distress was assessed with the COVID-19 Peritraumatic
Distress Index (CPDI) (Jianyin et al., 2020; Roy et al., 2021). It includes 24 items assessing distress
symptoms, such as “anxiety”, “depression”, “specific phobia”, “compulsive behavior”, as well as
“physical and social function symptoms” in the past week (Jianyin et al., 2020; Roy et al., 2021). Each
item was evaluated using a Likert scale ranging from “0” for never to “4” for most of the time (Jianyin
etal., 2020; Roy et al., 2021). CPDI scores were categorized into normal (<28 points), mild to moderate
(28-51 points), and severe (= 52 points) (Jianyin et al., 2020; Roy et al., 2021). This study used the cut-
off of mild to moderate to create a binary outcome variable: normal (<28) and mild-to-severe (=28

points) (Jianyin et al., 2020; Roy et al., 2021).

2.3. Covariates
2.3.1. Sociodemographic Variables

The survey includes the following sociodemographic variables: Age was categorized as under
35, 35 to 44, 45 to 54, 55 to 64, and 65 or above; Gender was reported as men/women or missing
(including prefer not answering or non-responses). Birthplace comprised of Mainland China and
others (including Canada, Hongkong, Macau, Taiwan, and other regions). Province of residence was
categorized as Ontario and outside Ontario. Mother language included Mandarin and others
(including Cantonese, English, or other languages). Length in Canada was self-reported: under 6
years, 6 to less than 15 years, at least 15 years. Other sociodemographic backgrounds included marital
status (married/common law or others), highest educational status (under university, university,
and master/PhD), employment status (employed, self-employed, unemployed, or other), living
status (living with family or others), financial status (dissatisfied, neutral, or satisfied), current
health status (poor, fair, or good), work in healthcare (yes or no), working requiring public contact
(yes or no), and COVID-19 infectious history (yes or no).

2.3.2. COVID-19-Related Variables

Perceived/experienced discrimination was measured from two questions: one assessing the
perception of COVID-19-related discrimination (i.e.,, “Do you think the COVID_19 pandemic has
caused discrimination against Chinese immigrants/residents in North America?”) and one assessing
the experience of COVID-19-related discrimination (i.e., “Have you experienced discrimination
related to COVID_19? If so, what kind of discrimination?”). This binary variable was categorised as
“Yes” when being responded as “strongly agree” or “agree” as perception or any experience within
discrimination during the COVID-19, “No” when being responded as “neutral”, ”disagree”, or
“strongly disagree”.

Two questions were used to evaluate Fear of COVID-19: “Are you personally afraid of
contracting the COVID_19?” and “Are you afraid that someone in your immediate family will be
contracting the COVID_19? Respondents were categorised into two groups: “Yes” for those who
were “very” or “somewhat afraid of” COVID-19 versus “No” for those who responded “neutral”,
“not very afraid”, or “not afraid at all of” COVID-19.

Loneliness was measured using the De-Jong Gierveld Loneliness Short Scale (Jenny & Theo.,
2006), a valid and reliable 6-items instrument to measure overall, emotional, and social loneliness
(Andrea et al., 2022; Jenny & Theo., 2006). The scale has been validated and used in many countries
(Jenny & Theo, 2010), including China (Bao-Liang et al., 2023). Respondents rated each item on a 5-
point Likert scale ranging from “1” (strongly disagree) to “5” (strongly agree) (Andrea et al., 2022;
Bao-Liang et al., 2023). Three items with positive words were reset coded before summing all items
to calculate the total score (Andrea et al., 2022; Bao-Liang et al., 2023). A higher total score indicates
a greater loneliness level. (Andrea et al., 2022; Bao-Liang et al., 2023).


https://doi.org/10.20944/preprints202406.1332.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 June 2024 d0i:10.20944/preprints202406.1332.v1

Delayed access to treatment/health assessment was measured using a question about any
experience —whether including rescheduling, postponement, or cancellations of surgery, outpatient
surgery, follow-up visits for chronic disease, mental illness or common illness, or other health issues
or concerns (such as dental, vision, etc..). The question also queried cancellations or postponements
of other medical consultations with healthcare professionals or routine laboratory tests. Participants
who responded with any changes in their care were grouped as “Yes”, whereas those who did not
respond any changes were categorised as “No”.

2.4. Missing Data

We assumed that missing data in the study are missing at random. All missing data in this study
were multiply imputed using “fully conditional specification (FCS)”, which is a valid approach to
handle with missing data points of categorical and continuous variables (S.Van et al., 2006; SE et al.,
2015). Specifically, item-level imputation was used to handle missing data before calculating CPDI
score and social loneliness score. The item-level imputation, which imputes incomplete items prior
to calculating a total score, is preferred for their reliable and accurate estimates compared to the scale-
level imputation (SE et al., 2015).

With a missing data rate of 3.38% to 14.30%, we generated 20 datasets for imputation (Katrina et
al., 2021; Katherine et al., 2016). Although incomplete outcome variable was included in the
imputation model, we excluded these missing values from the analysis model (Jammbe et al., 2014;
Katrina et al., 2021). This approach allowed us to minimize trivial noise in estimates resulting from
these values (Jammbe et al., 2014; Katrina et al., 2021). We excluded 15.99% imputed outcome values
from the final analysis model.

2.5. Statistical Analysis

The data analysis was performed using SAS 9.4 and a p-value of < 0.05 was considered to be
significant for all analysis. For descriptive analysis, the completed dataset was summarized by mean,
standard error, and confidence interval for continuous variable, and frequency and proportions for
categorical variables. A difference of each covariate variables between CPDI groups was examined
using the Chi-square tests (Fisher’s exact test when more than 20% of cells with expected cell counts
less than 5) for categorical variables and the ttest for continuous variables.

For logistic regression analysis, univariate logistic regression models were initially used to
examine the association between individual covariate variables and CPDI in the completed dataset.
Subsequently, for sensitivity analysis, we utilized multivariate regression logistic models for
completed dataset (Completed Case Analysis) and imputed dataset. We used logistic LASSO
regression to select most significant variables associated with the outcome (Ying et al., 2022; “What
is lasso regression?”, 2024). LASSO penalty function shrinks some coefficients as 0, which may lead
to improve prediction accuracy (Ying et al., 2022; “What is lasso regression?”, 2024). Finally,
multivariate logistic regression models were conducted to yield odd ratios in presence of most
significant variables selected from the LASSO model. Moreover, the Hosmer-Lemeshow test was
used to check the goodness of fit of the model (David et al., 2013, p.165). The sensitivity and specificity
of the model was assessed using the Area Under the ROC Curve, with a cut-point of ROC over 0.7
considered acceptable (David et al., 2013, p. 174-178).

3. Results
3.1. Participants’ Sociodemographic Characteristics

Table 1. presents respondents” sociodemographic characteristics. Among 746 respondents, there
were 419 (47.18%) individuals with normal CPDI and 327 (36.82%) with mild-to-severe
CPDI Participants with mild-to-severe CPDI were more often women (70.59% vs. 62.14%, p=0.0165),
individuals from Mainland China (97.55% vs. 93.32%, p=0.0074), respondents with neutral (41.90%
vs. 40.19%) or dissatisfied (31.19% vs. 16.99%) financial status (p<.0001), and those who reported
current fair (44.48% vs. 36.84%) to poor (7.06% vs. 2.15%) health status (p=0.0001) compared to those
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with normal CPDI group. [Most respondents in both groups were married (87.77% in normal CPDI
group vs. 84.97% in mild-to-severe CPDI group), speaking Mandarin (93.29% vs. 93.8%), residing in
Ontario (89.45% vs. 88.62%), and living with their family (91.87% vs. 90.21%). More than half have
stayed in Canada for at least 15 years (60.38% in normal CPDI vs. 53.82% in mild-to-severe CPDI).
Participants holding a university degree (42.48% in normal CPDI group vs. 44.04% in mild-to-severe
CPDI group) or Master/PhD degree (37.47% vs. 31.19%) are common. There was a high proportion
of employed participants in two groups (43.68% normal CPDI group vs. 39.45% mild-to-severe CPDI
group), with a small percentage of respondents were working in healthcare sector (9.64% vs. 8.31%)
and in workplaces requiring public contacts (15.87% vs. 20.25%).

Table 1. Participants’ characteristics by CPDI levels.

CPDI
Variables N Normal (<28) Mild-to-severe (228) p-value
(n=419) (n=327)
Age 0.7799
Under 35 51 (6.84) 26 (6.21) 25 (7.65)
35-44 96 (12.87) 52 (12.41) 44 (13.46)
45-54 265 (35.52) 146 (34.84) 119 (36.39)
55-64 194 (26.01) 111 (26.49) 83 (25.38)
65 or above 140 (18.77) 84 (20.05) 56 (17.13)
Gender 0.0165
Men 251 (34.15) 156 (37.86) 95 (29.41)
Women 484 (65.85) 256 (62.14) 228 (70.59)
Birthplace 0.0074
Mainland China 710 (95.17) 391 (93.32) 319 (97.55)
Other 36 (4.83) 28 (6.68) 8 (2.45)
Mother language 0.7580
Mandarin 694 (93.53) 389 (93.29) 305 (93.85)
Other 48 (6.47) 28 (6.71) 20 (6.15)
Province 0.7181
Ontario 661 (89.08) 373 (89.45) 288 (88.62)
Other 81 (10.92) 44 (10.55) 37 (11.38)
Length in Canada 0.1976
Under 6 years 79 (10.59) 41 (9.79) 38 (11.62)
6 to less than 15 years 238 (31.90) 125 (29.83) 113 (34.56)
At least 15 years 429 (57.51) 253 (60.38) 176 (53.82)
Marital status 0.2670
Married/Common law 643 (86.54) 366 (87.77) 277 (84.97)
Other 100 (13.46) 51 (12.23) 49 (15.03)
Living status 0.4310
With family 679 (91.14) 384 (91.87) 295 (90.21)
Other 66 (8.86) 34 (8.13) 32 (9.79)
Highest educational status 0.1327
Under university 165 (22.12) 84 (20.05) 81 (24.77)
University 322 (43.16) 178 (42.48) 144 (44.04)
Master/PhD 259 (34.72) 157 (37.47) 102 (31.19)
Employment status 0.2767
Employed 312 (41.82) 183 (43.68) 129 (39.45)
Self-employed 141 (18.90) 74 (17.66) 67 (20.49)
Unemployed 105 (14.08) 52 (12.41) 53 (16.21)
Other 188 (25.20) 110 (26.25) 78 (23.85)

Work in healthcare 0.5312
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Yes 67 (9.05) 40 (9.64) 27 (8.31)
No 673 (90.95) 375 (90.36) 298 (91.69)
Work requiring public contact 0.1215
Yes 132 (17.79) 66 (15.87) 66 (20.25)
No 610 (82.21) 350 (84.13) 260 (79.75)
Financial status <.0001
Dissatisfied 173 (23.22) 71 (16.99) 102 (31.19)
Neutral 305 (40.94) 168 (40.19) 137 (41.90)
Satisfied 267 (35.84) 179 (42.82) 88 (26.91)
Current health status 0.0001
Poor 32 (4.30) 9 (2.15) 23 (7.06)
Fair 299 (40.19) 154 (36.84) 145 (44.48)
Good 413 (55.51) 255 (61.00) 158 (48.47)
COVID-19 infectious history 1.00002
Yes 4 (0.54) 2 (0.48) 2 (0.61)
No 742 (99.46) 417 (99.52) 325 (99.39)
Fear of COVID-19 <.0001
Yes 537 (71.98) 254 (60.62) 283 (86.54)
No 209 (28.02) 165 (39.38) 44 (13.46)
Discriminate 0.0774
Perceived/experienced 286 (38.34) 149 (35.56) 137 (41.90)
Other 460 (61.66) 270 (64.44) 190 (58.10)
Delay <.0001
Yes 600 (80.43) 314 (74.94) 286 (87.46)
Non-response about delay 146 (19.57) 105 (25.06) 41 (12.54)
Social Loneliness Score
N 713 411 302
Mean 16.21+2.73 19.18 +2.98 <.0001

Note. Distribution of categorical covariate variables between CPDI groups was compared using the Chi-square
tests or (2 Fisher’s exact test when more than 20% of cells with expected cell counts less than 5). Mean scores of
social loneliness in both groups were compared using the t-test. Abbreviations: Delay. Delayed access to
treatment/health assessment; CPDI. COVID-19 Peritraumatic Distress Index

3.2. COVID-19-Related Participants’ Characteristics

As outlined in Table 1, a small percentage of participants were infected with COVID-19 (0.48%
in normal CPDI vs. 0.61% in mild-to-severe CPDI). A significantly higher prevalence of fear of
COVID-19 was observed in those with mild-to-severe CPDI (86.54%) than that in respondents with
normal CPDI (60.62%) (p<.0001). The mild-to-severe CPDI group showed a higher prevalence of
delayed access to treatment/health assessment (87.46%) than the normal CPDI group (74.94%)
(p<.0001). Moreover, participants with mild-to-severe CPDI (19.18 + 2.98) had a higher mean score of
social loneliness than their counterparts (16.21 +2.73) (p<.0001). Although the prevalence of perceived
or experienced discrimination in the mild-to-severe CPDI group was higher than that in the normal
CPDI group (41.90% vs. 35.56%), this difference was insignificant (p=0.0774).

3.3. Risk Factors Associated with Mild to Severe COVID-19 Peritraumatic Distress Index (CPDI)

Table 2 displayed risk factors associated with mild to severe CPDI from univariate logistic
regression model. The odds of mild-to-severe CPDI in men were 31.6% lower than that in women
(OR = 0.684, 95% CI: 0.501-0.933, p = 0.0167). In contrast, the odds of mild-to-severe CPDI were
positively associated with dissatisfied financial status (OR = 2.922, 95% CI: 1.966—4.342, p <. 0001),
poor current health status (OR =4.123, 95% CI: 1.860-9.135, p = 0.0026), fear of COVID-19 (OR =4.178,
95% CI: 2.877-6.068, p < .0001), delayed access to treatment/health assessment (OR = 2.333, 95% CI:
1.572-3.462, p <.0001), and social loneliness score (OR = 1.447, 95% CI: 1.354-1.545, p <. 0001).
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Table 2. Risk factors associated with mild to severe CPDI level from the Univariate logistic regression

model.
Variables CPDI p-value
OR 95% CI

Age
Under 35 1.442 0.757-2.748 0.4354
35-44 1.269 0.751-2.145 0.7636
45-54 1.223 0.807-1.853 0.8957
55-64 1.122 0.721-1.745 0.6249
65 or above ref

Gender
Men 0.684 0.501-0.933 0.0167
Women ref

Birthplace
Mainland China 2.855 1.284-6.352 0.0101
Other ref

Mother language
Mandarin 1.097 0.606-1.985 0.7594
Other ref

Province
Ontario 0.918 0.577-1.459 0.7171
Other ref

Length in Canada
Under 6 years 1.332 0.823-2.156 0.5149
6 to less than 15 years 1.299 0.945-1.788 0.5072
At least 15 years ref

Marital status
Married/Common law 0.788 0.517-1.201 0.2678
Other ref

Living status 0.4316
With family 0.816 0.492-1.354
Other ref

Highest educational status
Under university 1.484 1.001-2.201 0.1076
University 1.245 0.893-1.736 0.8846
Master/PhD ref

Employment status
Employed 0.994 0.688-1.435 0.1700
Self-employed 1.277 0.823-1.982 0.5119
Unemployed 1.437 0.889-2.232 0.1825
Other ref

Work in healthcare 0.5316
Yes 0.849 0.509-1.416
No ref

Work requiring public contact 0.1223
Yes 1.346 0.923-1.963
No ref

Financial status
Dissatisfied 2.922 1.966—4.342 <.0001
Neutral 1.659 1.180-2.332 0.8440
Satisfied ref

Current health status
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Poor 4.123 1.860-9.135 0.0026
Fair 1.520 1.124-2.054 0.2149
Good ref

COVID-19 infectious history
Yes 1.283 0.180-9.158 0.8037
No ref

Fear of COVID-19
Yes 4.178 2.877-6.068 <.0001
No ref

Discriminate
Perceived/experienced 1.307 0.971-1.759 0.0777
No ref

Delay
Yes 2.333 1.572-3.462 <.0001
Non-response about delay ref

Social Loneliness Score 1.447 1.354-1.545 <.0001

Abbreviations: Delay. Delayed access to treatment/health assessment; CPDI. COVID-19 Peritraumatic Distress
Index; 95% CI. 95% Confidence interval; OR, Odd ratios.

Next, we utilized multiple imputed datasets to estimate parameter coefficients in multivariable
logistic regression analysis. Table 3 presents risk factors associated with mild-to-severe CPDI from
multivariate logistic regression model. Selected risk factors were derived from the LASSO logistic
regression model, and multivariate logistic regression models were used to yield odd ratios, as
detailed in Supplemental Material —S2. In multivariate regression analysis, fear of COVID-19 was
positively associated with the odds of mild-to-severe CPDI (OR = 1.604, 95% CI: 1.293-1.989, p <
.0001), indicating that there was a 60.4% increase in the odds of mild-to-severe CPDI if individuals
feared contracting COVID-19 compared to their counterparts. The odds of mild-to-severe CPDI in
participants who experienced delayed access to treatment/health assessment were 1.362 times higher
than that in those without reporting these experiences (OR =1.362, 95% CI: 1.078-1.720, p = 0.0095).

Table 3. Risk factors associated with mild-to-severe CPDI level from the multivariate logistic
regression model.

Variables Completed cases analysis Imputed cases analysis
OR 95% CI  p-value OR 95% CI p-value
Age
Under 35 1.946 0.858-4.411 0.3016 1317  0.734-2.363  0.3551
35-44 1534 0.802-2.934 0.7602 1.111 0.723-1.706  0.6307
45-54 1510 0.897-2.540 0.7458 1.065 0.780-1.455  0.6899
55-64 1.343 0.771-2.339 0.7201 0.952 0.666-1.361 0.7867
65 or above ref ref
Length in Canada
Under 6 years 1339 0.771-2.339  0.6733 1.108 0.759-1.616  0.5961
6 to less than 15 years 1403 0.924-2.129 0.3770 1.120 0.844-1.486  0.4307
At least 15 years ref ref
Highest educational status
Under university 1.303 0.793-2.143  0.2299 1.170 0.880-1.556  0.2797
University 0.999 0.661-1.510  0.4690 0.943 0.743-1.196  0.6263
Master/PhD ref ref
Financial status
Dissatisfied 1.314 0.803-2.150 0.3736 1.133 0.852-1.507  0.3910
Neutral 1.168 0.776-1.758 0.9176 1.004 0.792-1.272  0.9757

Satisfied ref ref
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Fear of COVID-19
Yes 2.617 1.694-4.041 <.0001 1.604 1.293-1.989  <.0001
No ref ref
Delay
Yes 1.900 1.184-3.048 0.0078 1.362 1.078-1.720  0.0095
Non-response about delay ref ref
Social Loneliness Score 1.384 1.291-1.483 <.0001 1.408 1.314-1.508 <.0001
Work requiring public
contact
Yes 1.245 0.782-1.982 0.3563 - - -
No ref - - -
Current health status
Poor - - - 1.529 0.815-2.869 0.1860
Fair - - - 0.782 0.544-1.124  0.1838
Good - - - ref

Abbreviations: Delay. Delayed access to treatment/health assessment; CPDI. COVID-19 Peritraumatic Distress
Index; 95% CI. 95% Confidence interval; OR, Odd ratios.

There was a positive association between the odds of mild-to-severe CPDI and social loneliness
score (OR =1.408, 95%CI: 1.314-1.508, p <.0001). This means that an increase in social loneliness score
of 1 point was associated with 40.8% increase in the odds of mild-to-severe psychological distress.
However, there was an insignificant association between the odds of mild-to-severe CPDI and
sociodemographic covariates (including age, length in Canada, highest educational status, financial
status, and current health status).

3.4. Sensitivity Analysis

We also conducted Completed Case Analysis (CCA) using completed datasets for a multivariate
logistic regression model (Table 3 and Supplemental material —S2), which allows us to identify
influences of missing data on estimates. Findings from the CCA in Table 3 showed that fear of
COVID-19 (OR =2.617, 95% CI: 1.694-4.041, p < .0001), delayed access to treatment/health assessment
(OR =1.900, 95% CI: 1.184-3.048, p = 0.0078) and social loneliness score (OR = 1.384, 95% CI: 1.291-
1.483, p <.0001) were positively associated with the odds of mild-to-severe CPDI.

The CCA produced greater odd ratios and 95% confidence intervals for fear of COVID-19 (OR =
2.617, 95% CI: 1.694-4.041) and delayed access to treatment/health assessment (OR = 1.900, 95% CI:
1.184-3.048) compared to multiple imputation approach (OR = 1.604, 95% CI: 1.293-1.989) and (OR =
1.362, 95% CI: 1.078-1.720), respectively (see Table 3). This discrepancy might be attributed to
potential biases and reduced power in the CCA, which resulted from an exclusion of cases with
missing data (Jonathan et al., 2009). Jonathan et al. (2009) noted that multiple imputation along with
an assumption of missing at random can correct biases that cause by the CCA. As a result, findings
from multiple imputation are more likely to be close to true values than those obtained from the CCA.

4. Discussion

In this study, we found that fear of COVID-19, delayed access to treatment/health assessment,
and social loneliness score were positively associated with mild-to-severe CPDI in Chinese
immigrants in Canada during the second wave of the pandemic.

The high prevalence of COVID-19 phobia was reported around the world. Kennedy el al. (2020)
revealed that high level of COVID-19 phobia was experienced among cancer patients (66%),
caregivers (72.8%), and healthcare workers (41.6%) in Singapore. Cuiyan et al. (2020) showed that
about 75.2% of general population in China feared that their family members would be infected by
COVID-19. A 2020 Canadian poll demonstrated a high proportion of fear of contracting COVID-19,
with 66% of Canadians concerned about themselves and 76% of Canadians worrying about their
family members contracting the virus (Laura, 2020). We revealed that worries about personally or
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their family members contracting COVID-19 are a risk of psychological distress among Chinese
individuals in Canada. This finding is aligned with many previous studies’ results (Linke et al., 2022;
Sek et al., 2023; Nicole et al., 2021; Mabel et al., 2022; Orhan et al., 2021), which indicated a strong
relationship between fear of COVID-19 virus and psychological consequences. Proliferation of
negative and unreliable news (Mabel et al., 2021; Nina et al., 2020), COVID-19-related uncertainties
(Mabel et al., 2021; Nina et al., 2020; Sek et al., 2023), having friends or family members infected by
virus or deceased from COVID-19 (Orhan et al., 2021) might exacerbate fear of COVID-19. Some
studies found that adaptive coping approaches, reliable and updated health information, and
preventive health measures might mitigate fear of COVID-19 and psychological distress (Sek et al.,
2023; Mable et al., 2021; Wang et al., 2020). Hence, public health agencies play an important role in
providing accurate COVID-19-related information to general population. COVID-19 information
from credible sources may enhance understanding of COVID-19 and well-planned preparations to
prevent infection, thus ultimately alleviate COVID-19 phobia.

Loneliness is a well-known predictor of psychological distress both pre-pandemic (Constanca et
al., 2006) and during the pandemic (Nick et al., 2022; Rita et al., 2022; Lisa A et al., 2021). Lixia, Linke,
Kesaan, et al. (2022) found a negative relationship between loneliness and mental well-being among
Chinese immigrants in Canada during the pandemic. Consistent with their findings, the current
study has identified a significant impact of social loneliness on psychological distress among this
population in Canada during the second wave of the pandemic. Moreover, while unmet mental
health needs and seeking mental health support significantly escalated among those experiencing
loneliness since the lockdown (Shen, 2023; Bao et al., 2021), evidence suggested a low rate of mental
health services utilization among immigrants due to language barriers, stigma, cultural difference,
inadequate health information, and difficulties in navigating the health care system (Weam et al.,
2020; Ruo et al., 2023). It is necessary to promote or develop psychological programs or mental health
supports tailored to specific immigrant populations.

In our study, delayed access to treatment/health assessment due to COVID-19 was a predictor
of psychological distress among Chinese immigrants in Canada. Mehrunnisa et al. (2024) found that
delayed access to care during the pandemic resulted in poor mental health among Canadian
residents, but specific impact on Chinese immigrants was not clear. Our findings help demonstrate
extend to what delayed access to health services on Chinese immigrants” psychological distress in
Canada amidst the COVID-19 pandemic. Future studies are required to explore barriers to care at
multiple levels for this population. Virtual care was adopted quickly to prevent interruptions in
access to care due to the pandemic. However, Patrick et al. (2022) revealed that infrastructure,
regulatory, and coverage policies for these virtual health services were barriers of implementing
virtual care. Additionally, older people, those with challenges in online usage, concerns around
personal health privacy and security, and coverage for virtual services were common barriers for
Canadian residents when attempting to use virtual care (Patrick et al., 2022). Janette et al. (2023) also
found that virtual care use was lower among older immigrants in Ontario, Canada during the
pandemic, particularly those from “family class immigrants” and those with lower competency in
English. Policymakers and healthcare providers should consider these factors to improve virtual care
services for targeted populations.

Although birthplace, gender, financial status, and current health status were not significantly
associated with mild-to-severe CPDI in multivariate logistic regression analysis, they significantly
impacted psychological distress in univariate logistic regression analysis. Additionally, we did not
find an association between perceived/experienced discrimination and psychological distress among
Chinese immigrants in Canada during the second wave of the pandemic. This finding contrasts with
previous studies (Lixia, Linke, Kesaan, et al., 2022; Lixia, Kesaan, Ling et al., 2022), which found a
strong influence of discrimination on psychological distress. Hence, these factors should not be
negligible when assessing psychological distress among Chinese immigrants in Canada.
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5. Strengths and Limitations

Our study provided important evidence how delayed access to treatment/health assessment on
psychological distress in Chinese immigrants in Canada during the pandemic. Our study also
confirms the strong negative impact of COVID-19 phobia and social loneliness on mental well-being
in this population.

Literature showed that there are relationships among discrimination, sociodemographic
backgrounds, delayed access to care, and loneliness (Linke et al., 2022; Lixia, Linke, Kesaan, et al.,
2022; Lixia, Kesaan, Ling et al., 2022), which might lead to a potential multicollinearity among
covariates in the logistic regression model, logistic LASSO regression could address this issue in our
model building.

The current study has some limitations. First, most participants were from Ontario, which might
not represent for the total Chinese population in Canada. Second, data collection through online
survey might pose selection bias when individuals who could not have internet connection or do not
use electronic gadgets under-represented in this sample study. However, online survey was the
appropriate approach for us to collect data during the pandemic. Third, this study can suffer
information bias (e.g., social desirability or recall bias) as the nature of self-report measures.
Convenient sampling procedure also limits the representation of the target population. Therefore,
the study’s findings should be interpreted cautiously when attempting to generalize the results for
the total Chinese immigrant in Canada.

6. Conclusion

Fear of COVID-19, social loneliness, delayed access to treatment/health assessment are risks of
psychological distress among Chinese immigrants in Canada amidst COVID-19 pandemic.

Public health agencies and policy makers need to handle these detrimental effects on mental
well-being in vulnerable immigrants. Efforts can include reliable health information from credible
sources, mental health supports and psychological programs, virtual care tailored to immigrants that
are available and accessible for these populations.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org. Supplemental Material —S1. Sample characteristics and distributions of variables
in the study. Supplemental Material —S2. Selection models and sensitivity analysis.
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