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Abstract
Background: The recent outbreak of COVID-19 impacts the mental health of people worldwide. The
mental conditions and the associated predictors of adults in Pakistan, the fth most populous country in
the world, during the COVID-19 remains understudied. We aim to investigate distress, anxiety, and overall
mental health and their associated predictors among Pakistani adults in this pandemic. We speci cally
examine the mental health issues based on the distance to the epicenter, a predictor that has revealed
opposing evidence in other countries based on the theories of typhoon eye effect and ripple effect. The
samples consist of 601 adults who were surveyed online about 2.5 months into the outbreak across
Pakistan with varying distance to the epicenter of COVID-19 of Karachi in Pakistan.
Results: The results showed that 9.2% and 19.0% of the participants surpassed the cut-off of distress and
anxiety disorders, respectively. Overall, the distance to the epicenter positively predicted the mental health
of adults in Pakistan, and family size negatively moderated this effect. The distance to the epicenter
negatively predicted distress and anxiety disorders for adults in large families, which are quite common in
Pakistan.
Conclusion: The evidence of the study interestingly nds the prediction of the mental health of people by
their distance to the epicenter depends on the family. The evidence of this study can help to provide the
initial indicator for mental health care providers to screen vulnerable groups in Pakistan, a populous
country that continues struggling to cope with the COVID-19 pandemic.

Introduction
In Pakistan, the rst case of COVID-19 appeared on February 26, 2020 in Karachi, the largest city and the
nancial, industrial, and trading hub of the country. The initial cases were imported to Karachi from
abroad but later, community spread started, and Karachi became the initial epicenter of the virus infection
in Pakistan [1]. As COVID-19 spreads, panic among the public happened across the country, as it has
happened in other countries such as Iran, Italy, Peru, and Bolivia [2-5]. For instance, one study of students
has shown moderate anxiety and distress as pandemic affects daily life activities in Pakistan [6].
While it seems that people closer to the center of any disastrous event would be affected more and in turn
have more mental issues. The effect of a catastrophic event declines for people with greater geographical
distances to the epicenter, known as the “ripple effect” [7]. However, some ndings have demonstrated an
opposite effect referred to as “typhoon eye effect”. In the 2008 Wenchuan earthquake, it was rst
observed that people closer to the area of crisis felt calmer [8]. Later, the same phenomenon was
observed during different public health emergencies [9-11].
In the ongoing COVID-19 pandemic, the opposite theories of typhoon eye effect and ripple effect have
been reported. Some studies supported the ripple effect [12, 13], yet some others supported the typhoon
eye effect [14-16]. Hence, these inconsistent ndings limited the explanation of both theories. Up till now,
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there has been no research conducted in the general population of Pakistan to assess anxiety and
distress.
Therefore, the present study aims to study the mental disorders in Pakistan under COVID-19 pandemic
based on the two opposite theories of typhoon eye effect and ripple effect. Moreover, this study is the rst
to examine the prediction of the typhoon eye effect and ripple effect on people living with varying sizes of
family, given people tend to live with larger families in countries such as Pakistan, and the larger family
may either drain or provide buffering resources to mental issues. This study will also be one of the rst
medical papers to the study of mental health among adults in varying geographical locations in Pakistan.
The ndings of the research can help to pinpoint useful predictors that will help to provide targeted
mental health support in vulnerable groups during the COVID-19 pandemic that still goes on in Pakistan,
the fth most populous country in the world.

Methods
Study Context
The rst case of COVID-19 in Pakistan was reported on February 26, 2020 in Karachi [17]. The largest city
of Pakistan and the capital of Sindh, with a population of 16 million [18] has the high burden of disease
as compared to other cities [1]. At the time of the study, Feb 26 to May 11, 2020, there were 9480 cases in
Karachi, representing 41.5% of the 22,820 total active cases in the entire country [17]. Hence Karachi was
a clear epicenter in Pakistan at the time of the study.
Data collection and sample
About 2.5 months into the outbreak, on May 4th – 11th 2020, we conducted an online survey of adults
from all over Pakistan. On May 4th, 2020, when the survey started, the total number of con rmed cases of
COVID-19 reached 21,501, and the death toll reached 486 in Pakistan [17].
The study was approved by the Institutional Bioethical Committee of the University of Karachi (IBC KU
-143/2020). The participants, after their consent, lled the online survey voluntarily. The survey promised
the participants the con dentiality and anonymity of their responses. The participants could answer the
survey in Urdu (the back-translated version) or English (the version developed originally).
Variables
The participants reported their demographic characteristics such as age, gender, education, and marital
status. They also reported their family size and daily exercise hours in the past week. We computed the
distance from their geographical locations to Karachi, the COVID-19 epicenter of Pakistan.
The outcome variables included distress, anxiety, and, mental health. Distress was measured by K6, the
six-item Kessler mental distress scale (0 = never, 4 = almost all of the time; α = 0.83) with the cut-off point
of 13 [19, 20]. Anxiety was measured by the seven-item Generalized Anxiety Disorder-7 scale (GAD-7) (0 =
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never, rarely, 3 = always; α = 0.88) with the cut-off point of 10 [20-22]. Mental health was assessed by 12item Short Form-12 (SF-12) [22-24]. SF12 cover eight sub-scales including physical functioning, physical
role, body pain, general health, functionality, social functioning, emotional role, and mental health (α =
0.74).
Data analysis approach
We used Stata 16.0 to summarize the variables and predict distress and anxiety by logistic regression
and mental health by ordinary least squares regression with a 95% con dence level.

Results

Descriptive ndings
The results showed that 47.6% of the 601 working adults were female, 62.4% were younger than 29 years
old, 26.0% were between 30 to 39 years, and 11.6% were 40 years or older. 67.7% of the participants were
single, 30.8% married, and 1.5% divorced. Most of the participants (70.5) had an undergraduate degree or
higher with few participants (29.0) having a high school diploma (intermediate). On average, they
exercised 0.77 hours each day with an SD of 0.79 hours. Overall, they had a family size of 6.03 with SD
of 3.10 and resided 0.27 thousand kilometers away from Karachi, Sindh with SD of 0.51 thousand
kilometers (Table 1).
Descriptive and comparative ndings on the outcome variables
About one-tenth of participants surpassed the cut-off of distress (9.2%) and about one- fth of
participants surpassed that of anxiety (19.0%). By comparing our ndings with those in 11 studies using
similar measurements, we found that overall the mental health conditions of Pakistani adults were
comparable or less than those in several samples in China, Spain, and Italy with one exception (Table 2
for a summary). Anxiety disorder in our sample was higher than that in a sample of adults in China in late
Feb 2020 [25].

Predictors of distress, anxiety, and mental health
The distance to the epicenter of COVID-19 in Pakistan negatively predicted the mental health of adults,
but the relationship depended on their family size (b=-0.71; 95% CI: -1.04 to -0.38; P=0.000). Margin
analysis showed that the distance to the epicenter positively predicted mental health for adults in small
families (e.g. at a single-member family: b=2.79; 95% CI: 0.28 to 5.30; P=0.039). In contrast, the distance
to the epicenter negatively predicted mental health for adults in large families (e.g. at an 8-member
family: b=-2.19; 95% CI: -3.85 to -0.54; P=0.009). Similarly, the relationship of the distance to the epicenter
and mental health disorders of adults also depended on their family size (OR=1.25; 95% CI: 1.04 to 1.49;
P=0.017 for distress, and OR=1.14; 95% CI: 1.03 to 1.26; P=0.015 for anxiety). Margin analysis showed
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that the distance to the epicenter positively predicted distress disorder for adults in large families (e.g. at
an 8-member family: OR=0.065; 95% CI: 0.032 to 0.098; P=0.000) and anxiety disorder (e.g. at an 8member family: OR=0.066; 95% CI: 0.008 to 0.12; P=0.026) (Figure 1).
In addition, adults who exercised more have better mental health (b=1.28; 95% CI: 0.31 to 2.25; P=0.010)
and less likely to experience distress disorders (OR=0.66; 95% CI: 0.45 to 0.96; P=0.028). The results also
suggest that the older the person, the better the mental health (b=0.28; 95% CI: 0.06 to 0.40; P=0.007).

Discussion
Pandemics have a myriad impact on the mental health of people. In the recent outbreak of COVID-19, it
has been reported that COVID-19 itself with many other factors has increased mental issues in various
countries [5, 24, 26-28]. To the best of our knowledge, this is the rst study to examine the typhoon eye
effect or ripple effect from the epicenter among Pakistani adults. The ndings of mental distress and
anxiety scales revealed the prevalence of moderate distress and anxiety in our sample. Compared to
other recently published studies, the results showed that the rate of anxiety and distress among Pakistani
adults was greater as compared to those in China [25], whereas lower as compared to Italy, Spain, and
United States [3, 29, 30]. These differences might be due to a smaller number of reported cases and
deaths compared to the countries that have high distress and anxiety. With regard to the variables
associated with distress, anxiety, and mental health in Pakistan, family size and exercise were worth
noting predictors found in our sample. Previous literature revealed that geographical distance from the
epicenter as an important prognosticator during catastrophic events [15]. In the present study, the
ndings overall showed that participants residing distantly from the epicenter have better mental health
with less distress and anxiety, supporting the ripple effect rather than the typhoon eye effect [4, 31].
However, the association can diverge based on individuals’ family size. The mental disorder decreased by
the distance to the epicenter for individuals in small families, indicating the typhoon eye effect. By
contrast, mental disorders increased by the distance to the epicenter for individuals in larger families,
showing the ripple effect.
Our results on the ripple effect vs. typhoon eye effect, together with other studies on the same topic in
Peru, Brazil and China [4, 16, 31], suggest the prediction of these two opposing theories may differ based
on the countries studied. Such differences are understandable, as countries vary in their geography,
media and social media reporting, medical systems, cultures, the availability of personal protective
equipment (PPE), labor and employment conditions, the policies of lockdown, the ease of working from
home, maintaining a living in a pandemic, and the information in both mainstream and social media, etc.
[2]. The results therefore suggest we need to identify the predictive effect of the ripple effect vs. typhoon
eye effect as a predictive model of mental health in individual countries during the COVID-19 pandemic.
Our results suggest such studies can focus on identifying relevant contingency factors in individual
countries. In Pakistan, we focused on family size, and the possible explanation for family size to reverse
the effect of the ripple effect vs. typhoon eye effect might be due to socio-economic burden on the
families due to lockdown in the country. As studies have shown that nancial constraints or economic
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hardships not only increased behavioral problems but also damaged the physical and mental health
status of individuals and their families [32]. Thus, our ndings identify family size as a critical
contingency factor in the prediction of typhoon eye effect and ripple effect. Future research can focus on
identifying unique contingency factors in the country of the study.
As in previous studies in Iran, Brazil and China [2, 16, 24], our sample also identi ed exercise hours as one
of the predictors of distress, anxiety, and mental health during COVID-19. The results showed that
participants who put in more hours for physical activity in terms of daily exercise in their routine had
better mental health and were less likely to develop distress and anxiety symptoms. Many studies have
reported that performing daily exercise might have an impact on anxiety and distress symptoms [33]. Due
to the sedentary lifestyles in COVID-19 pandemic, it has been observed that people gave less attention to
their physical health than in normal circumstances [34]. Thus, particularly in this pandemic era when
people were extra stressed, adding physical activity in the daily routine can play a role in reducing distress
and anxiety. In comparison with the recent studies of Iran, China, and Brazil [35-37], age also predicted
mental health in the Pakistani population. The results showed that older people had better mental health,
which might be due to the joint family system in Pakistan. It has been reported that traditional family
systems, such as those in South Asia, can contribute to healthier mental states among older people as
compared to those living in smaller nuclear family systems [38]. The positive attitude from a lack of
information about COVID-19 could also be another factor for better mental health of older people [39]. As
compared to older people, younger people rely more on social media and the internet that have helped to
spread negative information on the pandemic [14, 25].
The overall ndings of the present study can help to identify the vulnerable individuals in Pakistan during
this crisis of COVID-19. Exercise, family size, age, and distance to the epicenter are the key predictors of
distress, anxiety, and mental health in Pakistan during this pandemic. More speci cally the relationship of
the geographical distance to the epicenter with distress, anxiety, and mental health represented the ripple
effect in large families. However, the relationship varied depending on family size and showed the
typhoon eye effect in small families. Thus, the results suggest that the geographical distance to epicenter,
with an important contingency of facility size, can play a major role in screening of people with high risk.
This study had some limitations. During the survey dates, the total amount of active cases of COVID-19
in Pakistan had yet to reach its peak, and the situation continues to evolve. In addition, as the study was
conducted through an online questionnaire, selective participation and coverage area error might be
present. While we aimed for broad coverage of the adults in various parts of Pakistan, we do not claim
our sample to be representative of the adults’ population in Pakistan.

Conclusion
In conclusion, the present study uncovered the prevalence of distress and anxiety disorders in Pakistani
adults during COVID-19. The results indicate that geographical distance is a crucial factor in screening
vulnerable groups and suggest future studies to examine the use of the typhoon eye effect or ripple effect
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in terms of identifying mentally vulnerable people with a focus to identify the relevant contingency
factors.
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Figure 1
Predicted value and 95% con dence intervals of distress disorder, anxiety order and overall mental health
score by family size and distance to the epicenter
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