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Abstract

Background: With the focus on vaccines, novel treatments, and prevention of infection during COVID-19
pandemic, there has been less identification of mental health disorders. The uncertainty of when this pandemic
will be over only increases stress, anxiety and other mental disorders worldwide, not only on patients, but also
within their household members. Thus, we aim to further investigate the prevalence of stress and anxiety among
COVID-19 patients’ family members.

Methods: A multinational cross-sectional study to evaluate stress and anxiety among COVID-19 patients' non-
health care professionals’ caregivers among 11 different countries. The self-reported PSS-10 and GAD-7 have
been used as outcome measures.

Results: Collected data revealed that the mean values for PSS (p<0.001) and GAD-7 (p<0.001) scores were higher
in families of hospitalized patients. Higher average scores observed in male population for GAD-7, female
population for PSS, and lower-income groups, suburban regions, and prolonged duration of infection for both
scales. The United States displayed the highest scores, while Indonesia and Poland reported the lowest scores on
GAD-7 and PSS respectively. Main concerns expressed by family members were the spread of infection in the
family (57.74%), potential death (51.18%), and health services’ availability (46.3%). Discussion with closed ones
(36.17%) and physical exercise (24.93%) mentioned as main coping strategies.
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the mental health of these caregivers.

Conclusion: Anxiety and stress represent a major consequence of the COVID-19 pandemic, burdening family
members to a great extent. Thus, immediate attention to this matter is in order with appropriate action to ensure

Keywords: anxiety; caregivers; multination, pandemic; stress

Introduction

With over 258 million cases of COVID-19 documented all around the
world, a state of pandemic has been declared by the WHO in March 2020.
Consequently, COVID-19 has put many countries in a state of emergency.
Numerous studies have been published discussing the physical symptoms
and signs seen in the patients since then (del Rio et al., 2020). However,
only a few described the psychological and social impacts the virus has
had on the patients along with the accompanying symptoms, compared to
similar epidemics. (Deng et al., 2021).

These studies have shown that psychological stress is often linked to
significant decrease in quality of life. In the past decades, associations and
pathways linking psychological distress to disease and pandemics have
been studied and well established. Unhealthy lifestyle changes and
heightened levels of stress, anxiety, and depression due to pandemic-
induced psychological distress may in turn pose significant negative
impact on individuals’ mental health (Altena et al., 2020).

COVID-19 has created an environment with profound psychosocial
disturbances which develops rapidly among individuals and ranges from
mild manifestations of stress, and anxiety with irregular sleep patterns to
panic attacks, desperation, negativism, and severe insomnia (Serafini et
al., 2020). A recent meta-analysis documented high levels of
psychological stress among the general population, whereby
approximately one in four adults were found to require mental health
services (Cooke et al., 2020). These findings were also echoed in a study
conducted during the early phase of COVID-19 pandemic in the
Philippines, where one-seventh of the respondents reported moderate-to-
severe stress levels (Tee ML et al., 2020). Another study conducted in
Austria also revealed that 37.7% of the study population faced severe
psychological impact due to COVID-19 (Traunmdiller et al., 2020).
Several factors are likely to induce anxiety among residents and people
affected by COVID-19 themselves or in relation to, including the
continual number of confirmed cases and deaths, insufficient knowledge
regarding the disease, being surrounded by infected individuals, and the
lack of anti-coronavirus specific drugs, among other reasons (Zhang et
al., 2020). A study in Hong Kong at the peak of the pandemic outrage
between April and May 2020 showed that 19% of the sample population
had depression and 14% had anxiety (GAD score >10) (Choi et al., 2020).

Nevertheless, COVID-19 has also been a burden for the patients’ close
environment in addition to the patients themselves. Family members of
COVID-19 patients may have a wide range of physical and mental
exhaustion. This is mainly determined by the degree of relationship they
have and whether they are directly involved in taking care of the patient
during infection. There has been a remarkable increase in the prevalence
of stress, anxiety, depression and sleep disorders (condition-specific
ranges from 12% to 67.5%) among caregivers and parents (Vizheh et al.,
2020). Duration of hospitalization with the subsequent separation from
family, severity of the illness and the capacity of health care facilities
could be additional risk factors that potentially have significant impact on
the caregivers.

Psychological health has been getting attention recently, starting from
health care professionals to the public in different sectors. With the
noticed increase in patients with mental disorders, increasing public
awareness has become a vital priority for health care providers all around
the world. Informal caregivers during the pandemic have experienced
new, but varying levels of stress, especially with the need for routine
change and adapting to home healthcare. There are not sufficient studies
that provide information concerning the prevalence of stress and anxiety
symptoms in the caregivers of COVID-19 patients. Therefore, This study
aims to observe the changes in psychological health during the pandemic,
such as stress and anxiety, worldwide (Sheth et al., 2021), accentuating
their significant effect on the COVID-19 patients' informal caregivers.

Methodology

Study Design - Cross-sectional study
Sampling - Convenience sampling

Sample size - The sample size of 1250 (625 from each country) was
calculated using the Slovin’s formula n =N/ (1 + Ne?), where, n =sample
size for each country, N = COVID-19 cases for USA and India as on 15
July 2021 (USA -33 604 822 and India -31 025 878), e = tolerance error

*kkk

Study subjects

Participation was anonymous and voluntary in this study.

Inclusion criteria - covered family members or informal caregivers
(Mother, Father, Son, Daughter, Sister, Brother, Grandfather,
Grandmother, Granddaughter, Grandson, Mother-in-Law, Father-in-
Law, Son-in-Law, Daughter-in-Law, Uncle, Aunt, Niece, Nephew, Wife,
Husband, Fiance/Fiancee, Boyfriend, Girlfriend, Significant other,
Friend, Neighbour, Teacher, Student, Co-worker, Classmate, Cousin,
Other) who were directly or indirectly taking care of the patient.

***Exclusion criteria - people with history of any chronic mental
disorder and health care professionals.

Data collection -

The total number of participants was 2411 from the countries listed in
Table 1. Information about the study and its purpose were described and
informed consent was taken from each participant. Participants filled out
an online questionnaire via Google Form composed of 12 sections
assessing mental health. In addition, the survey collected demographic
data which includes age, gender, marital status, occupation of caregiver
and patient, country, state, city, area of residence, education level and
income group, as well as information regarding major factors affecting
the mental health of the caregivers and common concerns shared by
families of COVID-19 patients. In order to ensure uniformity and validity
of the scales used, the survey was fully developed in English.

Study tools

The psychological responses from the family/primary caregiver were
assessed using two established assessment tools:
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Perceived Stress Scale (PSS-10): A self-report scale which is utilised to
measure perception of stress among respondents during the preceding
month. The scale contains 10-items and is scored between 0 to 40, with
higher scores pointing towards greater risk for future distress. (Cohen,
Kamarck, & Mermelstein, 1983).

General Anxiety Disorder-7 (GAD-7): A T7-item anxiety measure
whereby each item is scored between 0 to 3. The whole scale score ranges
from 0 to 21, with cut off scores for mild, moderate and severe anxiety at
5, 10, and 15 respectively. The scale has a 89% sensitivity and 82%
specificity for Generalised Anxiety Disorder. (MIRECC).

Results

Our study had a total of 2411 participants from across 11 countries among
whom 42.9% (1034) were male and 57.1% (1377) were female.
Regarding socio-economic status, the majority reside in urban areas
(81%) and belong to middle-income groups (77.9%). The most common
age groups of our respondents were between 18-29 (66.8%) and 30-44
(23%). Among 42.6% (1026) of the respondents, the primary source of
income in the family was the patient. More details about the demographic
characteristics of our population are illustrated in table 1. All additional
information related to table 1 results can be found in the online resource
1. A significant number in our population (47.7%) stated a negative
psychological impact on their mental health during the period of the
COVID-19 pandemic.

In more detail, evaluation of anxiety was performed through The
Generalized Anxiety Disorder-7 Score (GADS-7). According to figure 1,
the most common clinical presentation was moderate anxiety, with
highest prevalence in the United States (34.0%) among the eleven
countries, followed by Egypt (23%) and India (19%). The lowest levels
of anxiety were observed in Malaysia (12.4%). In table 2, certain risk
factors were proven to have statistical significance for anxiety
development. These are direct -caregivers (p=0.009), patient’s
hospitalization (p<0.001), previous experience with severe COVID-19
infection or death (p=0.014) and family size of 4 and below (p=0.014).
Information regarding table 2 can be found in the online resource 2. Main
concerns of patients can where analyzed and described in figure 5 (Online
resource 5). Additional significant variables were 30-44 age group
(p<0.001), residence in suburban areas (p=0.019), married as marital
status (p<0.001), 2020 as the year of COVID infection (p<0.001) and the
duration and possible outcome of the infection (p<0.001), as mentioned,
while full vaccination status was seemed to minimize feelings of anxiety
in figure 4 which can be found in online resource 6. Symptoms referred
by caregivers are added in the online resource 7.

Regarding stress statistics among caregivers, clinical diagnosis of stress
was based on the results of PSS-10, with moderate stress as the most
frequent. From figure 2, the highest percentage was found in the USA
population (94.5%), followed by India (285) and Ethiopia (208), with
the lowest rate found in Ukraine (83). As indicated in table 3, stress was
precipitated by female sex (p=0.002), patient’s hospitalization (p<0.001),
co-morbidities (p=0.021) and previous experience with severe COVID-
19 infection or death (p=0.001). Additional information regarding table 3
can be found in online resource 3. From table 4, statistical significance
was observed between stress manifestation and low income (p<0.001),
age 30-44 (p<0.001), year and duration of COVID-19 infection (p<0.001)
and patient’s outcome (p<0.001). In addition, full vaccination status is
considered a positive influence on caregivers' mental health, as shown on
table 4.
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All additional information on results analysis can be found in online
resources 1-7.

Discussion

In the US, a study with 1978 participants demonstrated anxiety prevalence
at 42% (Khubchandani et al., 2021) which is identified in our study with
the highest prevalence. In the Indian population, frequent mental
disorders documented are related with anxiety and stress.. Similar
countries present with high anxiety levels, such as Mexico, documented
by one study with 613 subjects (Pérez-Cano et al., 2020) and another with
a total of 1667 patients where 632 had anxiety (Hernandez et al., 2021) ,
and Pakistan with generalized anxiety to be identified in a great
percentage among the general population (Riaz, M. et al., 2021) (Anzar
et al., 2020). Economic impact of repeated lockdown strategies is a major
component in developing mental health issues in India (Rehman et al.,
2021), with low-income households being an important risk factor in our
study as well. Low-income factor is identified also in Egypt population
(Arafa et al., 2021) (Elkayal et al., 2022), the second country with the
highest anxiety percentages in our study. Additional significant risk
factors identified for anxiety development were a direct caregiver
relation, duration of patient hospitalization and a previous experience
with SARS-COV?2 infection. Anzar et al. shows generalized anxiety
disorders are high among the general population, whereas other
symptoms like sleep disturbance and depression are low. Regarding
stress, prevalence among our countries reported moderate stress as most
frequent, being highest in the US population (94.5%), followed by India
(Rehman et al., 2021), Ethiopia, which is comparable with two different
studies, with more than 30% reported cases of stress disorder (Ayalew et
al., 2021)(GebreEyesus et al., 2021), and Philippines with a high
percentage of moderate stress, supported by Idris & Akhir 2021 stating
that caregivers suffer from psychological distress (Idris & Akhir, 2021).
A systematic review and Meta-regression with 29 studies and a sample
size of 22,380, reported prevalence of stress in 9 studies among COVID-
19 caregivers (Salari et al., 2020), and another study, which is supporting
our findings, is a Mexican study with 1667 patients, and reported
moderate stress as the most prevalent (Hernandez et al., 2021). We
highlighted that females experience higher levels of stress, which can be
attributed to two possible explanations (Riaz, M. et al., 2021) (Anzar et
al., 2020). First, women represent the primary caregiver in a household,
and additional responsibilities and burden due to home isolation policy,
can contribute to development of distress feelings (Anand et al., 2021).
Another explanation may be the increased incidence of domestic violence
in the pandemic period (Gausman & Langer, 2020). A higher incidence
of mental health problems studied, was observed in younger age groups.
These may occur due to the access to massive amounts of information
related to the COVID-19 pandemic (Anand et al., 2021) (Arafa et al.,
2021). Continuous exposure to all kinds of knowledge may create a state
of fear and uncertainty, predisposing to mental health issues (Elkayal et
al., 2022). However, a study in Poland mentioned that older populations
are reporting higher stress levels (Sozanski et al., 2021), which comes in
contrast with our findings. Due to the absence of a proper healthcare
system and facilities worldwide, family caregivers were not adequately
attended to, leading to an increased prevalence in mental health disorders
such as the ones approached in this study. (Bergmann & Wagner, 2021)
(Muldrew et al., 2021). A cross-sectional study from Indonesia that
compared knowledge, attitudes and practices toward anxiety during the
pandemic, with 1082 participants in questionnaires, showed that anxiety
was higher in participants who disagreed with Indonesia having control
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of COVID -19 and those who practiced going to crowded places (Rias et
al., 2020). It is reasonable to assume that the confidence in pandemic
control would play an important role in participants as a risk factor for
presenting general anxiety. Due to fear of contamination, either
admissions to the hospital were decreased or patients were discharged
more rapidly, creating a new state of home care. As a result, family
caregivers were overloaded with great responsibilities and additional
pressure. They are required to provide courage and strength to the patient,
so an extra effort to hide their own fear and keep an optimistic attitude
with subsequent suppression of their own negative feelings, can
predispose to mental health problems (Rahimi et al., 2021). In this study,
direct caregiving was found to be a significant risk factor for anxiety and
stress in Ukraine, Poland (Bergmann & Wagner, 2021), India (Muldrew
etal., 2021), Egypt (Arafa et al., 2021) and Indonesia (Rias et al., 2020).

Conclusion

The reported high prevalence of mental health disorders arises as an
immense public health issue, which exceeds all expectations and requires
immediate attention with preventive and therapeutic strategies to be
addressed (Lakhan et al., 2020). The first step in management of
psychological health disorders is identifying the problem, in this case,
stress and anxiety. Our study shows a direct cause-effect of pandemics,
such as COVID-19, on worldwide mental health. The results of this study
demonstrate that the prevalence of stress and anxiety in caregivers of
patients with COVID-19 is significant and requires correct identification
and management so that it does not interfere with the individual's daily
life.

In conclusion, our study supports the idea of the significant negative effect
of the COVID-19 pandemic on the mental health of family members who
were taking care of patients infected with coronavirus worldwide. It
revealed a high prevalence of anxiety and stress among family caregivers.
These findings suggest that monitoring and preventing mental health
disorders is crucial. Several approaches are needed to reduce and treat
Family caregivers’ mental health disorders. Further research is required
to identify these approaches to prevent and treat these disorders in family
members of COVID-19 patients.

Future Prospect

More research should be conducted on how the mental health of
caregivers of COVID-19 patients has been impacted by the pandemic.
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Considering the unexpected length and severity of this pandemic as well
as the huge proportion of respondents experiencing anxiety and stress, it
is imperative that these concerns are adequately explored and addressed.
Future research should also focus on this population, as they are
particularly vulnerable and play a crucial role in combating this pandemic.
Results of the studies may be utilized to facilitate the commencement of
evidence-based intervention to prevent further mental health
complications in this population.

Limitations

The generalizability of our findings may be impacted by several
limitations. Some of the findings may be biased due to self-selection by
the respondents. Another important limitation in our research is the
inability to prove a temporal relationship between exposure and outcome,
which are assessed simultaneously, owing to its cross-sectional nature.
Hence, it may be difficult to form predictive conclusions based on the
results. The language utilized in our data collection form (English) may
affect the response garnered in a non-English speaking country. The
survey was disseminated via online platforms and thus may pose some
limitations in terms of outreach. Moreover, convenience sampling was
used to collect our study response which may also limit the ability of the
study to produce representative results for our target population.

Additional studies must be conducted to identify mental health profiles in
the general population, and to provide support and problem-solving aid to
individuals presenting anxiety, stress, and sleep disorders. This study
provides insight on factors (occupation, economic status, marital status,
vaccination status, sex, patient hospitalization, previous experience of
infection, etc.) predisposing to the disorders in caregivers during the
COVID-19 pandemic, showing the overwhelming prevalence around the
world. Despite having 2411 participants, a larger sample and more
resources are needed for a precise representation of the world population.
A study of 5065 US adults in March 2020 indicated that among the states
with more than 50 COVID-19 cases, each additional day of isolation was
associated with an 11% increase in the odds of moving up a category of
psychological distress [6]. The increase in variants is important for future
pandemic phases, there might be moments where isolation may continue
and others in which it may not, which could be a determinant for a change
in results.
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Sociodemographic characteristics

Frequency (%)

Gender

MIale 1034 (42 9%
Female 1377 (57.1)»
Age

18-29 1610 (66 8)
30-44 554 (23.0)
45-59 227 (9.4
60-85 20 (O_8)
Country of residence:

Egypt 265 (11.0)
Ethiopia 257 (1L0.7)
India 400 (16.6)
Indonesia 237 (9.8)
M alavsia 129 (5.4)
MMexico 142 (5.9
Pakistan e (o.3)
Philippines 13 (5.1)
Poland 121 (5.4)
TUkraine 103 (4.3)
TUnited States 400 (lo.6)
Respondent as the primary source of income in the family

Yes 714 (29.6)
No 1697 (70.4)
Patient as the primary source of income in the family

Yes 1026 (42.6)
No 1385 (S57.4)
Family sire

4 and below 1186 (49.2)
S and above 1225 (50.8)
Dependent members in the family

Yes 1277 (57.1)
MNo 10324 (42.9)

Table 1: Sociodemographic Characteristics of Study Participants (N = 2411)
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Variables n Mean | SD t p-value
Gender Male 1034 §.19 5.784 -3.008 0.368
Female 1377 8.91 5.858
Country of residence Egypt 265 10.11 | 5841 - <0.001*
Ethiopia 257 8.59 5.818
India 400 8.79 6.902
Indonesia 237 5.49 4.105
Malaysia 129 7.91 5.530
Mexico 142 §.46 5.436
Pakistan 224 7.90 5.047
Philippines 123 9.26 5.694
Poland 131 7.12 5.820
Ukraine 103 7.05 4.760
United States | 400 10.63 | 5.410
Respondent directly involved in| Yes 1701 9.11 5.564 6.576 0.009*
. o
providing care to the patient? No 694 740 5368
Was the patient home isolated or | Home isolated | 1691 7.87 5.539 -9.639 =0.001*
hospitalized?
Hospitalized 717 1033 [ 6.144
(or any other
healthcare
facility or
isolation
center)
History of diagnosed psychiatric | Yes 176 92.61 5.609 2.385 0.300
illness?
No 2235 §.52 5.847
Any cases of severe COVID-19 | Yes 1627 9.22 5.872 7.518 0.014%
infection or deaths due fto| _ —
COVID-19 in the neighborhood or | N0 784 7.33 |5.552
among relatives?
Known history of chronic diseases? | Yes 578 9.07 5.282 2.206 =0.001%
No 1833 8.46 5.994
Feeling of suffering from stress,| Yes 1592 10.52 [ 5.572 25324 =0.001*
anxiety, or disturbances in sleep
quality while taking care of the
COVID-19 patient
patien No 819 487 |4344
Do you think there is a need for| Yes 2055 5.89 5.836 5.795 0.035*
psychiatric help for COVID-19
patients and their families? No 356 6.96 | 5.565

Table 2: Factors Associated with Anxiety Levels (n=2411)
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Variables n Mean sSD t p-value
Gender
Male 1034 18.185 5.0086 | -4.646 | 0.002~
Female 1377 19.221 5.7087
Country of residence Egypt 265 19815 6.1987 =0.001*
Ethiopia 257 19.109 5.3455
India 400 18.195 6.4670
Indonesia 237 17.008 4.5454
Malaysia 129 19.411 4.9333
Mexico 142 19.310 5.8724
Pakistan 224 18.683 5.1985
Philippines 123 19.633 5.0817
Poland 131 16.885 6.3130
Ukraine 103 17.660 5.2198
United States 400 19.888 3.4785
Was the patient home
P iif:::d 1691 18.323 | 5.5348 | -6.395 | <0.001~
hospitalized?
Hospitalized
{or any other
healthcare 717 19.858 | 5.0150
facility or
isolation
center)

History of diagnosed
psychiatric illness? Yes 176 19.824 4.6743 | 2.6

7]
h

0.006=

No 2235 18.694 5.4910

Any cases of severe
COVID-19 infection Yes 1627 19.214 5.6010
or deaths due to
COVID-19 in the
neighbourhood or No 784 17.869 4.9306
among relatives?
Respondant as the
primary source of Yes 714 19.254 4.5918 | 2.977 | =0.001~
income in the family

723 | 0.001%

th

No 1697 18.563 5.7511
Known history of N _ _ _ -
chronic diseases? Yes 578 19.289 5.1192 | 2,599 | 0.021
No 1833 18.615 5.5323
Feeling of suffering . _ 22 92 B
from stress, anxiety, Yes 1592 20.428 4.7481 o =0.001
or distarbances in
sleep quality while
5.565 52717

taking care of the No 819 1
COVID-19 patient?
Has the responder
tried searching for

mental health Yes 1177 19.602 5.0053 | 7.357 | =0.001*
resources or therapv?
No 1234 17.989 57213
Do yvou think there is .
a need for psychiatric Yes 2055 18.965 5.5607 | 4100 | =0.001*
help for COVID-19
patients and their No 356 17.688 | 4.5602

families?

Table 3: Factors Associated with Stress Levels (N=2411)
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Variables Degree of | Anxiety Stress (PSS)
freedom

(GADS-T)

F p-value F p-value
Country 10, 2400 | 16.627 | <0.001% 8.413 | <0.001*
Marital status 4, 2406 6.992 =0.001* 2.785 | 0.025%
Area of residence |2, 2408 3.965 0.019+ 2971 |0.051
Age 3, 2407 14.310 | =0.001* 7.801 | =0.001*
Income group 2, 2408 1.870 0.154 11.425 | <0.001%
Year of infection |2, 2408 8.217 =0.001* 7.449 | <0.001*

with COVID-19

Duration of | 2, 2408 69.368 | <0.001% 35.102 | <0.001*%
COVID-19
infection

Patient outcome 2, 2408 21.865 | <0.001* 32.634 | <0.001%

Impact of news|2, 2408 121.932 | =0.001% 90.636 | <0.001*
sources on mental
health

Respondent’s 2, 2408 41.853 | <0.001%
COVID-19
wvaccination status

=]
th
(=3
e

<0.001*

Patient’s 2,2408 27.400 | <0.001% 1.923 0.739
COVID-19
wvaccination status

Table 4: Stress, Anxiety and Associated Factors (N=2411)
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